PE3IOMETA HA HAYYHUTE TPYJIOBE

Ha jaou. A-p un:k. Hacts BacuneBa UBaHoBa,
3a yYacTue B KOHKYPC 32 3aeMaHe Ha aKaJleMUYHA JIBKHOCT ,,ipodecop*

B IIpo(ecuoHATHO HanpaBJeHune: 5.12. XpaHUTeJHH TEXHOJIOT UM,
CIEeLHAJHOCT

»OYHKIHOHAJIHM XPAaHU* 3a HYKINTe HA cekums ,,Ileqaroruxa,
XPAHUTEJIHU TeXHOJIOrnu 1 TypusbM* B KoJsex - CiimBen kbM TexHuvecku
yHusepcurert - Codus,

nyoaukyBaH B /B 0p. 25/ 26-03-2021 r.

3a yyacTMe B KOHKypca ca TpeAcTaBeHHW 59 HayYHH MyOJIMKaIluH,
MOKPUBAIIM CHOTBETHUTE MHUHMUMaIHU Wu3uckBaHua. OT Tax 10 HaydHH
MyOJIMKAIMU B ChaBTOPCTBO (2 KaTo MbpBH aBTOP, | Kato BTOpU aBTOp, 5 KaTo
TPETH aBTOp U [Ip.), MyOJMKYBAHH B CIICIUATU3UPAHO HAYYHO U3JIaHUE, KOETO €
pedepupaHo W HWHACKCUPAHO B CBETOBHOM3BECTHM 0a3W JaHHW C Hay4YHa
unpopmanus (Scopus, Web of Science), ca BkitoueHH KaTo PaBHOCTOMHHM Ha
MoHorpaduyeH Tpya. [IpenacraBenu ca 9 HaydHHn myOIMKanuu B ChaBTOPCTBO (1
KaTo ITbPBU aBTOP, 3 KATO BTOPH aBTOP, 3 KATO TPETH aBTOP U JP.), MyOJUKYBaHH
B CICIMAIM3UPAHO HAYYHO HW3JIaHHE, KOETO € pedepupaHo W WHIECKCHPAHO B
CBETOBHOM3BECTHU 0a3u JaHHM ¢ Hay4dHa uH(popmarms (Scopus, Web of Science).
38 oT Hay4HHTE MyOJMKallMM, KOMUTO Ca B ChaBTOPCTBO, ca MyOJIMKYBaHU B
HepedeprpaHu CIMCAHUS ¢ HAYYHO perieH3upane (3 kato mbpBHU aBTOp, 14 KaTo
BTOpH aBTOp, 13 kaTo Tputu aBTOp U Ap.). [lo mokazaren 3-31 ca npencraBeHu 2
nyonukanuy, pedepupaHd U UHACKCUPAHU B CBETOBHOM3BECTHH 0a3M JAHHU C
HayyHa uHpopmanus (Scopus, Web of Science), koutro umar IF u SJR rank.
Cpuro Taka ca mpeactaBenu: 5 yueOnuka (IIpomecn wu amapatu B
OMOTEXHOJIOTHATA U XMMHUYHATA TEXHOJOTHsA, TEeXHOJOTHU 3a TPEUUCTBAHE,
ABapUiHO-CIIACUTEIHU TeXHOJoTuM, IIpedncTBaHe Ha OTMaAbUYHU BOJW) U 1
yueOHOo nocobue (PeareHTHO CTONMAHCTBO — PHKOBOJCTBO 3a YIPAKHCHHS).

Bcuuku, uzépoenu no-zope, ne ca npeocmagenu 6 npouedypama 3a
OHC ,,00kmop*“ u A/ ,,00uenm?*.



*3a0enexka: IlopenHocTtTa Ha pe3loMeraTa Ha MPeACTABEHHTE
MaTepHAJIU ChOTBETCTBA HA MOPEAHOCTTA HA MYyOJHKALMUTE OT CIUCHKA HA
HAy4YHHUTE TPY/I0Be 32 yYacTHe B KOHKypca.

OO0u10 onucaHue HA NMPeACTABEHUTE MATEPHUAJIH 110 MOKA3ATeJIUTE,
cbriiacHo 3PACPB u ITYP3A/l B TY-Codus

Hoxka3area A: J{lumioma 3a OHC ,,iokTOp®, M0 Hay4Ha CHIENUATHOCT ,, XUMUS Ha
BHCOKOMOJICKYJISIpHUTE chbenuHenus, lIpodecwonamno wampasienue: 5.11.
buorexnomorun, nznaaena or: CHC mo XxuMus 1 TEXHOJIOTHS Ha MOJIMMEPUTE U
nomuMmepHuTe Matepuanu kbM BAK — Codust, 1996 r. (50 Toukn).

IMoka3zaten B4: I[IpencraBen e xabunuTalmoHeH TPy, CbeTos ce oT 10 HaydyHH
nyOJUKalMKU B ChaBTOPCTBO, MMYOJIMKYBAaHU B CHEIIUATIM3UPAHO HAYYHO U3JaHUE,
KOETO € pedeprpaHo U UHACKCHPAHO B CBETOBHOM3BECTHHU 0a3u JTaHHU C HaydHa
undopmarusi (Scopus, Web of Science). IlyOnukanuure oOxBamaTr H3ISIO
Hay4YHO-M3Cclie/oBaTeNckaTta padbota Ha Jnou. aA-p uHx. Hacts Bacunesa B
o0nacTTa Ha OHMOTEXHOJIOTMMTE M XPAHUTEITHUTE TEXHOJOTUU. ChIIacHO
[TYP3A/ B TY-Codus, Bcuuku nmyonukaiuu mo [lokazaren B.4 ca pedepupanu
¥ uHIeKkcupanu B Scopus u Web of Science, kato B mpuiiokeHUTE JOKYMCHTH €
npejcTaBeHa v CrpaBka OT choTBeTHaTa miatdopma (115,14 Touku).

IMoxa3aren I'7: [IpencraBenu ca 9 myOnukamnuu B ChaBTOPCTBO, MyOJTUKYBaHU B
CHENHMaTM3UPaHO HAYYHO H3/IaHuE, KOeTo € pedepupaHo W HMHIEKCHPAHO B
CBETOBHOM3BECTHU 0a3u JaHHU ¢ Hay4yHa uHdopMmamus (Scopus, Web of Science)
(86.33 Toukm).

IMoka3zaren I'8: IlpencraBenu ca 38 myOnukanuMu B ChaBTOPCTBO, KOUTO ca
nyOIMKYBaHH B HepedeprpaHu CIMCAHUS ¢ HAyYHO perieH3nupane (3 KaTo MbpBH
aBTOp, 14 KaTO BTOpHU aBTOp, 13 KaTo TpHUTH aBTOp M JIp.) (172,19 TOUKN).

Hoka3zaren J[12: IlpeacraBenu ca 30 uutupanus Ha 4 Tpyna, Kato B
JIOKA3aTeJICTBEHAaTa YacT Ha TMPEJACTAaBEHUTE JOKYMEHTH Ca IOCOYCHH
oubmmorpadcku JaHHU 32 ITUTUPAHUTE MYOTMKAIIUN U ITUTHPAIUTE MTyOJINKAIIH,
KaTo BCHUYKHU Ca B CHEIUAIN3MPAHO HAYYHO H3JAaHHE, KOETO € pedepupaHo u



WHJIEKCUPAHO B CBETOBHOM3BECTHHU 0a3u TaHHM C HaydHa mHpopManus (Scopus,
Web of Science) (300 Toukn).

IToxka3zaten E17: IIpeacraBeHo € ynoCTOBEpEHHE 32 PHKOBOACTBO HA YCHEIIHO
3alTUTIIIN JOKTOpaHTH (Ha 2-Ma KaTo chpbkoBoauTeN) (40 TOUKH).

Ioka3zarea E18: IlpencraBeHo e ydacTue B HAUMOHAJIHM HAyYHH WIH
oOpa3oBaTesTHU MPOCKTH (2 0Opa3oBaTeaHu nMpoekTa) (20 Toukm).

Ioka3area E19: IIpencraBeHo e yuactue B 1 MeX1yHapoJIeH HAy4YeH MPOEKT I10
7 Pamkoga nporpama: NUTRILAB— NUTritional LABeling Study in Black Sea
Region Countries, FP7-PEOPLE-2012-IRSES, Marie Curie Actions—
International Research Staff Exchange Scheme (IRSES) (20 Touxn).

Moxka3zarea E23: [lyOonukyBanu ca 5 yHuBepcutercku yueOHuka (IIpouecu u
anmapaTtv B OMOTEXHOJIOTUSITAa U XMMUYHATA TEXHOJIOTUS — IIbPBa U BTOpPA YaCT,
Texnonmoruu  3a  mpeyucTBaHe, ABApUWHO-CIACUTEIHH  TEXHOJIOTHH,
[TpeunctBane Ha oTnaapunu Boau) (60,38 Toukm).

Moka3zaren E24: IlyOmukyBaHo € 1 yHHMBEpPCUTETCKO Yy4eOHO TmocoOue
(PeareHTHO CTOMAHCTBO — PHKOBOJCTBO 32 yrpakHeHus) (10 Toukn).

IMokazaren E29: PbpkoBoacTBO Ha HAyYHOU3CIEIOBATEICKH MPOEKTH,
¢unancupanu ot Qoun “HAYUHU  U3CJIIEJABAHUA” na Pycencku
yHuUBepcHTeT ,,AHren Kpaues® (6 npoekra) (120 Toukn).

Hoxa3aresa 7K30: IIpunoxkena e crpaBka 3a XOpapuyM Ha BOJCHM JIEKLIHH IO
pa3iauyHu y4eOHU AMCUMIUIMHM Tpe3 nocieanutre Tpu roaunu (IIpouecu u
araparu — IbpBa 1 BTopa yact, Ensumornorus, [Ipunoxenue Ha ensumute B XBII,
Texnonornyno o63aBexgane B XBII — mepBa u BTopa wuact, JloOpu
IPOU3BOACTBEHH MPAKTUKU, XUMHYHA U (u3UyHa O€30MacHOCT Ha XpaHUTE,
be3onacHocT Ha XpaHUTE W XPAHUTEITHO 3aKOHOJATEJICTBO, TE€XHOJOrUsi Ha
MJISIKOTO M MJICYHUTE KOHCEPBH, TEXHOJIOTUsl HA MIIEYHUTE NMPOAYKTH 3a OUTa U
typu3ma, Cucremu 3a ympapiieHHe Ha Oe3omacHOCTTa Ha xpaHute u jp.) (350
TOYKH).



IMoxa3arten 331: IIpeacrasenu ca 2 myOnukamnuu, pedepupaHu U HHACKCHPAHU

B CBETOBHOM3BECTHH 0a3u JaHHM ¢ HayyHa uHpopmarus (Scopus, Web of
Science), kouto umar IF u SJR rank.

B Tab6uauna 1. e npeacTaBeHO NOKPUTHETO HA KPUTEPUUTE, 110 TPYIHU OT

nokKaszareinu, Ha Jol. A-p uHxk. Hacts Bacunesa, chlocTaBeHO ¢ MUHUMATHUTE

W3MCKBaHUs 3a 3aemaHe Ha AJl ,,mpodecop” mo mpodecHoHATHO HAIPaBICHHUE

5.12. Xpanurenuu texHojoruu B TY-Codusi, KOUTO MOKpUBAT MUHUMAITHUTE

HanuroHaJIHU n3uckBaHus cbriacHo [ITI3PACPB.

Tabsmua 1. Bpoii TOYKH 110 MOKAa3aTeIn

I'pyna
M0Ka3aTeJIn

MunumaJjeHn
Opoii TOuKkH

bpoii mouku
Ha
Kanouoama

Bpoii TouKkH 10 OCHOBHH NOKA3aTeJIH OT rpyna

50

250

50

258,52

Jurmmoma Ne 1 mata Ha m3naBane: 24545 /
12.02.1997 r., yrBbpaeno ¢ IIporokon Ne 18/nara:
03.12.1996 1.

W3nanena or: CHC o xuMus 1 TEXHOJIOTUA Ha
MOJINMEPUTE U OJIUMEPHUTE MaTepUaH

kbM BAK — Codus, 1996 1.

[Ipodecnonanno nanpasienue: 5.11.
brnorexnonorun

CnenunanHoct: XvMHsI HA BACOKOMOJIEKYJISIPHUTE

ChbeIUHEHUS

I8 172,19

19 -

I'10 -

I'l1 -

100

300

12

113 -

J14 :

J15 -




E23 | 40/3 + 40/3 + 40/2 + 40/7 + 40/5 = 60,38

E24 1x20/2=10

E25

E26

E27

E28

E29
Texuuuecku Yuusepcutet - Codus,
Konex — Cnusen — yu. rog. 2020/2021,

X 120 350 X30 | Pycencku ynusepcuret ,,A. KpHueB®,
®unman — Pasrpag — y4. roa. 2019/2020
n 2018/2019
20 20 331
O06110 860 1364

. Cnpaska 3a m3nbJHenue Ha Ilokasaren B.4. oT MUHMMAaJITHHUTE

U3MCKBAaHUA 32 npuaoduBane Ha A/l ,,mpodecop*

Tabauua 2. bpoii Touku no Ilokasarea B.4.

Touku 3a
Ne My6oaukanus CpbaBTOpH CbOTBETHATA
nyoauKanus

B.4-1 | Amperometric inhibition-based detection of
organophosphorus pesticides in unary and | Marinov 1.,
binary mixtures employing flow-injection | Y. lvanov, 15
analysis, Sensors and Actuators B, (2011), | N. Vassileva,

160, (1), 1098 — 1105, ISSN: 0925-4005, | T. Godjevargova
(impact factor 3,898).

Immobilization of B-galactosidase on modified | Vasileva N.,
polypropilene membranes, International | V. lotov,

B.4-2 | Journal of biological Macromolecules, (2012), | Y. lvanov, 12
51, (5), 710 — 719, ISSN: 0141-8130, (impact | Tz. Godjevargova,
factor 2,453). N. Kotia

Kostova I.,
The possibilities of using of essential oils in D. Dimitrov,
. . M. lvanova,

B.4-3 dalry_p_roducts. 2. Dill (Anethum Graveolens), R Vlaseva 8.57
Ukrainian Food Journal, (2014), vol. 3, Ne 4, S Damyanbva ’
516-523, ISSN 2304-974X. ' ’

N. Ivanova,

A. Stoyanova
Hydrolysis of whey lactose by immobilized - | Vasileva N.,
galactosidase in a bioreactor with a spirally | Y. Ivanov,

B.4-4 | wound membrane, International journal of | S. Damyanova, 12
biological macromolecules, (2016), 82, 339 - | I. Kostova,

346, ISSN: 0141-8130, (impact factor 3,671). | Tz. Godjevargova
B.4-5 Public opinion surveys of consumers for | Nakov Gj., 1
' manner of labeling the food product in the | N. lvanova,




Republic of Macedonia, Ukrainian Food
Journal, 2017, 6, (1), 154-164, 1ISSN 2313-
5891,

S. Damyanova,
V. Stamatovska,
Lj. Necinova

B.4-6

Sensory analysis of biscuits from einkorn
flour, barley flour, einkorn flakes and wheat
flour in different proportions and different
sugars, Proceedings of the 9th International
Congress FLOUR-BREAD’ 17, 11th Croatian
Congress of Cereal Technologists BRASNO-
KRUH’ 17, (2017), Ne 1, pp. 105-114, ISSN
1848-2562.

Gjore Nakov, Daliborka
Koceva Komlenic,

Nastia Ivanova, Stanka
Damyanova, Tzonka
Godjevargova, Ana Susak

10

B.4-7

The effect of einkorn (Triticum monococcum
L.) whole meal flour addition on physico-
chemical characteristics, biological active
compounds and in vitro starch digestion of
cookies, Journal of Cereal Science, 2018, Ne
83, pp. 116-122, ISSN 0733-5210. (Impact
factor: 2.302/2017)

Gjore Nakov,

Andrea Brandolini, Nastia
Ivanova,

Ivan Dimov,

Viktorija Stamatovska

12

B.4-8

The influence of different sweeteners on in
vitro starch digestion in biscuits with wheat
flour and whole barley flour, Scientific Study
& Research Chemistry & Chemical
Engineering, Biotechnology, Food Industry,
(2019), Ne 20, 053-062, ISSN 1582-540X.
(SJR for 2017: 0,14)

Gjore Nakov,

Marko Jukié,

Nastia Vasileva, Viktorija
Stamatovska,
Ivan Dimov,
Daliborka
Komleni¢

Koceva

10

B.4-9

Beta glucans in biscuits enriched with barley
flour made with different sweeteners, Journal
of Hygienic Engineering and Design, (2019),
Ne 26, pp. 88-92, ISSN 1857- 8489. (SJR rank:
0.17 /2018)

Gjore Nakov,
Viktorija
Marko Jukié,
Ljupka Necinova, Nastia
Ivanova,
Ana Susak,
Daliborka
Komleni¢

Stamatovska,

Koceva

8,57

B.4-10

Effect of the process of flaking of einkorn
(Triticum monococcum L.) on some basic
chemical properties and biologically active
compounds in the flaked product, Journal of
Central European Agriculture, (2019), Ne 20
(4), pp. 1210-1215, ISSN 1332-9049. (SJR
rank: 0.2 /2018)

Ivan Dimov,
Gjore Nakov,
Nastia Ivanova, Viktorija
Stamatovska

15

Oo61ro

115,14

B.4-1. Hacrosimara pa3zpaboTka € ¢okycupaHa BbpXY MPHIOKEHHUETO Ha
ounocenzop Ha aneTuiITHoXoduH (ATCh) B moToyHa MHXKEKIIMOHHA CHCTEMa 3a
oTkpuBaHe Ha (ochopoprannunu nectuuuau. OnpeneneHu ca ONTUMATHUTE

YCJIOBHA Ha pa60Ta Ha MOTOYHATa MHXXCKIMOHHA CHCTEMa 3a BIIPHCKBAHE Ha

IIOTOKA: CKOPOCT Ha motoka - 0,5 ml.min~ !, konnenrpauus na cyocrpara - 100




uM, Bpeme 3a nukyOanus u peaktuBupane — 10 munytu. [loaydyeHa e crangapTHa
npaBa 3a omnpejensHe Ha koHieHTpauuaTra Ha ATCh, Bapupaiia B rpaHUIIUTE OT
20 1o 200 uM. Ilo kanmubOpanroHHaTa KprBa OeIllle YCTAaHOBEH JIMHEEH MHTEPBaJ
or 20 no 100 UM ¢ koehUIMEHT HaA KOpenarus R? = 0,996. W3uncnena e
YyBCTBHTENHOCTTA HAa KOHCTpyMpaHus 6uocensop, kosato e 0,083 uA uM~cm2,

W3cnenBaHo € MPUIIOKEHUETO HAa MOTOYHO-WHKEKIMOHHATA CHUCTeMa 3a
OTKpHBaHE M KOJMYECTBEHO OIpenesisiHe Ha Tpu opraHodochopHu necTuuua -
MapaoKCOH €THJI, MOHOKPOTO(OC 1 TUXJIIOPBOC B YHAPHH PAa3TBOPU M B OMHAPHHU
cmecu. KpuBute Ha MHXMOMpAHE 32 BCEKU MECTUIIM] OsiXxa HAYepTaHU U Osixa
onpeneieH! JUHEHHUTE WHTEPBAId, 3a€IHO ChC CHOTBETHUTE YPaBHEHUS U
rpanuuuTe Ha orkpuBane - 0.87.10 M 3a mapaokcon, 1,08.10 M 3a
moHokpoTodoc u 1,22,107° M 3a quxnopoc. KoncranTHTE Ha GUMOJIEKYISApHATA
MHXUOUIMA K1 ca U34KCIIEHN Ype3 U3BbPIIBAHE Ha aMIIEPOMETPUYHHA U3MEPBAHUS
Ha OCTaThbYHATa €H3MMHA aKTUBHOCT, CJie[] MHKyOanus B TpoabDkeHne Ha 10
MUHYTH B IIOPEANIIA OT MPOOH C TIPOMEHJINBA KOHIICHTPAIUS Ha MIECTHIH (OT 2
no 100 uM). Haii-ronssma uHxuOHpamia crnocoOHOCT € HaOJoaBaHa 3a
napaokcoH (2.3x10° M~ 'min~?1) u maii-nucka - 3a quxmnopsoc (3,5.10*°M~min~1).

Cucremara 3a MHXKEKTHUpPAHE Ha IMOTOKA C€ M3II0JI3BAa 32 OTKPHMBAHE Ha
AHTUXOJUHECTEpa3Ha  aKTMBHOCT  Ha  JBEe  OWMHApHM  CMEeCH -
MapaoKCOHTMOHOKPOTO(OC M MapaoKcoH+auxiopBoc. beme mHTepecHo na ce
oTOenexu, 4ye o01aTa aHTUXOIMHECTEpa3Ha aKTUBHOCT Ha CMECHUTE € MO-HUCKa
OT aHTHUXOJHMHECTepa3HaTa aKTUBHOCT HAa MapaoKCcoHa, KOMTO Oe ChC chIlara
KOHIIEHTpAIs B mpobara.

CrabuiaHoCTTa HAa ChbXpAaHEHHE Ha eH3UMHATa MeMOpaHa Oelie 3HaYUTEITHO
noJI00peHa CrpsMO HalaTa Ho-MpeauiHa pa3padoTtka. Cien chbXpaHEHUE B
npoawbkenne Ha 30 gHHM, eH3uMHaTa MemOpana 3ama3Ba Hajg 90% ot
IbPBOHAYATIHUS CH OTTOBOpP. BpemMeTo Ha MOMY)KMBOT Ha ChXpaHEHHWE Ha
eH3uMHata MmeMOpaHa (50% ocTtaTbuHa aKTUBHOCT) € TIOUYTH YTPOEHO - OT 25 Ha
75 mHU.

B.4-2. Cp3naneHa e HOBa MMOOWJIM3MpaHa CUCTEMa: [-TallakTo3ujaasa -
MoaudUIMpaHa moyunponwieHoBa MeMmOpana. [lomyuenu ca 13 paznuuaH
HOCHUTEJH, Ype3 XuMUuecka MoauduKalus Ha TOJUIPONMICHOBUTE MEMOpaHU
Ha nBa eramna. [Ipu mepBuAT etan e u3BbpiieHa obpadotka ¢ KoCrOy, ¢ uen
BBBEXK/IaHE Ha KapOOKCWIIHM TPyHH BBPXY MeMOpaHHaTa MOBBpXHOCT. [Ipe3
BTOPUST €Tal € M3BbpIIEHA 00paboTKa C pa3iuyHU MOAU(UUMPAIIN areHTH:
eTHJICHINAMUH, XEeKCaMEeTHJICHANAMHUH, XHUJIpa3uH TUXUAIPOXIIOPHUI,



XUJIPOKCHIAMUH, O-(peHuIeHauamMut, p-QpenwienguamMu, N, N -1uGeH3u
eTWICHIMaMHH JHAIIeTaT, C 1IeJ1 BbBeXAaHe Ha aMuHO rpynu. KonnyecTBoTO Ha
aMUHOTPYNHUTE, KapOOKCHIHUTE TPyNu U CTENEHTa Ha XUAPODUIHOCT Ha
HEMOJAU(PUIIUPAHUTE U MOIUDUIIMPAHUTE MOJIUIPONUICHOBH MeMOpaHu Oere
ompezeneHa. [-ramakro3ujgazara Oelle XUMHYECKH HMMOOWIM3MpaHA BBPXY
MOJIyUeHUTE HOCUTENIM, C TOMOIITAa Ha TiayTapoB angexun. Haii-Bucoka
OTHOCHTETHA aKTUBHOCT MMa MMOOWIM3UpaHus BbpXy momuduimpana ¢ 10%
xekcameTruieHauaMud meMopana (Ne 5) - 92,77%. bsaxa uscienBanu u CpaBHEHU
CBOMCTBaTa Ha wuMoOOWUNU3MpaHaTa [-rajakTo3ujia3za BbPXY pPa3IUYHHUTE
Moauduiupan memOpanu - pH ontumym, TemmepatypeH ontumym, pH
CTAOMIJIHOCT U TEPMUYHA CTAaOMITHOCT, C T€3U Ha CBOOOHUS eH3uM. M3cnenBana
€ CTa0WIHOCTTa NpHU CHhXpPAaHEHHE HAa BCHUYKHM HMOOWIM3HPAHU CHCTEMHU.
VYcraHoBeHO €, ye Hail-craOuiaHaTa CUCTEMa €. MMOOWJIM3HUPAH €H3UM BBPXY
meMOpana Ne 5. Ha 300-us nen cucremara e 3anazuia 90% oT mbpBOHayanaHaTa
cu aktuBHOCT (ipu pH = 6,8; 4°C). U3cnenBana e cTabMiIHOCTTA HA CBOOOIHATA
¥ UMOOMIIM3MpaHaTa -rajlakro3nasa BbpXy MoAauduipanata memopana Ne5 ¢
10% XMJIA BBB BOAHHM PAa3TBOPHU Ha AJIKOXOJIU - MOHO-, U- U Tpuoiu. berie
U3CJe/IBaHa U KMHETHKA Ha €H3UMHATa peakius Ha CBOOOHA U NMOOMIN3HpaHa
B-ramakro3ugaza Bbpxy Moauduimpanata memopana Ned npu temneparypu 20°C
n 40°C u npu ontumanHo pH 3a nBere ¢popmu Ha eH3zuma. B 3akmroueHue Oe
YCTaHOBEHO, Y€ MOAU(PHUIIMPALTHIAT areHT - XeKCAMETUJICHIUAMUH, KOUTO € ¢ T0-
abjira anddarHa Bepura, OCUTypsiBa [OJIy4aBaHETO Ha Hai-moOpata
UMOOWIIM3UpaHa B-TalaKTO3WIa3Ha CUCTEMA.

B.4-3. TlpoyueHa € Bb3MOXKHOCTTA 32 U3IMOJI3BAHE HA €TEPUYHO MACIO OT
maciao oT kombp (Anethum graveolens) B mieunu npoayktu. UscnenBan e
ChCTaBbT, aHTUMUKPOOHUTE CBOMCTBA U €PEKTHT HA €ETEPUUHOTO MACJIO OT KOII'BP
BBPXY MUKPOOPTaHW3MUTE HA CTAPTEPHU KYJITYPH 32 MIICUHU MPOIYKTH.

XUMUYHUAT CHCTaB HAa MacJOTO € OMpelesieH 4pe3 Xpomarorpadcku
aHaimu3. AHTUMUKPOOHOTO BB3JACHCTBHE HA E€TEPUYHOTO MACIO OT KOMBp €
ompenelieHo cpemry ['paM-mojokuTenHd, ['pam-oTpumatelHu — OaKTepHH,
JIPOXAH, THOUYKU U JIBE KYJITYpH 3a 0510 canamypeHo cupeHe. M3cnenanusita
Ha aHTUMUKPOOHATa aKTUBHOCT Ha €TEPUYHOTO MACIIO OT KOI'BP MOKA3BaT, Y€ TO
uMa crnaba aHTtuOakTepuagHa W BHUCOKA MPOTUBOT'bOMYHA AaKTUBHOCT.
AHTUMUKPOOHUAT €(hEeKT Ha MACJIOTO CPEIly MICUYHOKUCEIUTE OaKTEepUH, KOUTO
ca BKJIOUYEHM B ChCTaBa Ha CTapTepHaTa Kyirypa € ciab. MuHumaiHata
uHxuOupama koHunentpamus e 0,05% u MuUHUManHaTa OaKTEepUIIMIHA



koHueHtpamuss € 0,5%. Te3n KOHIEHTpaUMHUTE C€a [O-BUCOKA  OT
KOHIIEHTPAIIUUTE, KOUTO MOTAT 3 ObAaT U3IOJI3BAHU B XPAHUTEITHUTE IIPOTYKTH.
ETepnuHOTO Macio OT KOI'bp MOKa3Ba aHTUMHUKPOOHA aKTUBHOCT, HO HE
MHXUOUpA Pa3BUTUETO HA MIIEYHOKUCENINUTE OaKTepHH B MIICUHUTE 3aKBAacKU. To
MO3e Ja Ob/I€ MOAXOIAI0 €CTECTBEHO JOMBIHEHNE KbM MIICUHUTE MPOTYKTH.

B.4-4. V3pbpiieHa e KOBaJ€HTHA MMOOWIM3alMA Ha [-rajakTo3uaasza
BBPXy MOAM(HIMpAHA MOJUIPONUICHOBA MeMOpaHa, 4Ype3 CHIIMBAI areHT
riiyTapoB anjexua. OmnpeneneHu ca ONTUMAHUTE YCJIOBHS 3a XUJPOJU3a Ha
nakTo3a (4,7%), upe3 uMoOuIu3npanaTa J-rajJakTo3uaasa B IepuoaNdeH MpoIec:
13.6 U en3zumna aktuHoct, 40°C, pH 6.8 u Bpeme 10 h. Ilonydenara crenen Ha
XUJIPOJN3a € CpaBHEHA C pEe3yJITaTUTEe, IMOJYyYEHU CBhC CBOOOJHHUS EH3UM.
VYcTaHOBEHO €, Y€ XUIPOau3ara Ha JIAKTO3a OT MMOOWIM3UpPAHHS €H3UM € 1,6
I'bTU MO-€(EKTUBHA, B CPABHEHHE C XHJAPOJIM3aTa Ha JIAKTO3a OT CBOOOJHMS
eH3uM. CTaOuiaHOCTTa Ha MMOOWIM3MPAHMS €H3UM € 2 NbTH I0-BUCOKA, B
CpaBHEHHE CbC CTA0WJIHOCTTa Ha cBoOoaHuA  eH3uM. llomyuenara
UMOOMIM3UpaHa CUCTeMa P-rajakTo3ujasa / MOJUIPONWIEHOBA MeMOpaHa €
OPWIOKEHA 3a IOJYYaBaHETO Ha IIFOKO30-TAJIAKTO3€H CHUPOIl OT OTIAJIb4YHA
cypoBatka. bsixa uzcneBaHn XapaKTEepUCTUKUTE HAa CypOBaTKATa CIIE] Pa3IudHU
npeABapuTeHn 00paboTKH. XWIpoju3ara Ha JIAKTO3aTa B CypoOBaTKara €
M3BBpIICHA B OMOpEaKTop, CHAO0AEH ¢ MMOOMIIU3UPAH €H3UM BBHPXY CIUPATHO
HaBUTa MeMOpana. OmpeznenieHa € onTUMalHaTa MeMOpaHHa MOBBPXHOCT H
ONTUMAJHMAT JeOUT Ha CcypoBaTKaTa Mpe3 MeMOpaHHHUS MOAYJd, KOUTO ca
cvotBeTHO: 100 cm? m 1.0 ml.mint. Cnen 10 waca crenenra Ha XMApoONU3a Ha
nakTo3a ce yBenuyana 10 91%. M3cneasana e onepanronnara ctabuinoct. Cien
20-us nMKBI T0OUBBT Ha OnopeakTopa ¢ 69,7%.

B.4-5. Tlotpebutensat tpsaOBa na ObAe MHGOPMHpPAH 3a KAyeCTBOTO H
XapaKTEPUCTUKUTE HA XPAHUTEITHUTE MPOAYKTH, KOUTO MCKA Jla 3aKynu. ToBa €
BB3MOKHO CaMO, aKO MPOAYKTHT € HAMJICKHO ETUKETHpPAH. 3a Ja MNPOy4YUM
MHEHHUETO Ha TMOTPEOUTENUTEe TMPOBEAOXME AaHKETHO TPOyYBaHE BBPXY
NOTpEeOUTENINTE BHB Bpbh3Ka C HAYMHA HA ETUKETHpPAHE Ha XPAHUTECIHUTE
MPOJIYKTH, TIpeyiaraHu Ha masapa B PemyOmmka Makenonus. [IpoyuBanero e
HarpaBeHo ON-line Bepxy 200 mymwm ot 13 pasnuyHu rpaga B MakenoHus.
AHKETUpaHUTE JIMIAa ca Pa3/IeJIeHu B MET T'Pynu CHopen Bb3pactra: moa 19
roguHu, 19-25 roauuu, 26-32 roaunu, 33-50 roaunu u Hax S0 roauau. Ilpu
n300pa Ha MpaBUIHATA XpaHa, MHO3WHCTBOTO OT AaHKETUPAHUTE, HE3ABUCUMO OT



BB3PACTTa, YETAT E€TUKETUTE HA XPAHUTEIHUTE NPOAYyKTH. [IpoOieMbT, KONTO ce
ABSIBA, € M3IOJI3BAHETO HAa MHOTO IU(PU U 3HALM C HEM3BECTHO 3HAYCHUE 3a
NOTpeOUTENNTE, KAKTO U 3HaKa ,,E* BbpXy omakoBKaTa. 3a BCHUKU aHKETUPaHH,
CPOKBT Ha TOAHOCT Ha MPOAYKTa HMMa IMO-TOJSMO BIIMSHHE MpU H300p Ha
MPOAYKTUTE, OTKOJIKOTO caMara IIeHa Ha MPOAYyKTa. EHepruiiHata CTOMHOCT Ha
MPOAYKTUTE U ChABPKAHUETO HA COJI B CAMHUTE MPOAYKTH HE Ca O3HAYEHU KaTO
M0-MaJKO Ba)KHH, MPU M300pa Ha NpoJyKTa. BCHUKM aHKETHpaHU ca ChIJIACHH,
4Ye aKo €UH XPaHWTEJICH MPOIYKT ChIbpKa ChCTaBKH, KOUTO OWXa MOTJIHA Ja
3acTpamaT 4YOBEUIKOTO 3/paBe, TOM TpsiOBa Ja ObJe HAJJICKHO ETHUKETHPAH.
AHKEeTUpaHHTE, CHIIO TaKa BSPBAT, 4e Ou OWIO 100pe BbPXY CaMHsl €THKET Aa
ObJie HaMCcaHo NpeIHa3HAaYeHHeTo Ha TpoaykTa. [loTpedburenure nmpu nuzdopa Ha
€VH XPaHUTEJIEH NPOAYKT, KOMTO MCKAT Ja 3aKyIsT, Hali-4eCTO 4eTaT CaMHs
€TUKET. 3a TAX OT TOJSIMO 3HAUYCHHE € HAIMYMUETO Ha HH(popMaIusara BbPXY
MIPOJIyKTa, MPEeHa3HavyeH 3a ynorpeda. B chl10TO BpeMe € BaXKHO Jja ce MOBUIIY U
OCBEJIOMEHOCTTAa Ha MOTPEOUTENINTE OTHOCHO BAXXHOCTTa Ha IU(pUTE,
CHMBOJIUTE U €TUKETUTE, KOUTO T€ CPELIAT IPU ETUKETUPAHETO HA XPAHUTEIIUTE
IPOAYKTH.

B.4-6. Cenzopnara olieHKa IMa He3aMEeHHUMa poJisi TpU pa3padO0TBaHETO HA HOB
npoaykT. CeTuBaTra MOrar Ja MOMOTHAT J1a C€ ONpPEAeNH, Jald €AUH MPOAYKT €
MPUEMJIMB 3a KOHCyMalusi WIM He. DHUCKBUTUTE ca MNPOAYKTH, KOUTO C€
KOHCyMHUpAT OT TpylH XOpa OT pa3jMYHU Bb3pacTu. IIpu mpous3BOACTBOTO Ha
OMCKBHUTH, MIICHUYHOTO OpanrHo OOWKHOBEHO C€ H3MOJ3Ba KaTo €JHa OT
OCHOBHMTE CYPOBHHH 32 TAXHOTO IPOU3BOJICTBO, a 3aXapo3aTa ce U3I0JI3Ba KaTo
noxcnaauren. llenta Ha Tasu craTus € Ja CE€ ONPEHENAT CEH30PHHTE
XapaKTEPUCTHKU Ha HOBUTE BUJI0BE OMCKBUTH, MPOU3BE/ICHU YpPE3 U3I0I3BAHE HA
pa3IMYHU BUJOBE OpalllHO (€UMHUEHO OpalrHo, OpaliHo U QJIEHKOBaH JUMEL]) U
pa3IMYHU MOJCHAAUTENN (pa3TBOP Ha TJIIOKO3a M 3axapo3a, KaKTO M OTAEIHO
caMo pa3TBOp Ha IJIIOKO3a U caMo 3axapo3a). CeH3opHaTa OlLEHKa € HalpaBeHa
ype3 MpujlaraHe Ha MeToJ Ha ToukKyBaHe. C IOMOIITa Ha ONPENECIEHU TOYKH,
OMCKBUTHUTE Ce KaTErOpU3UpPaT B ONpeiesieHa KaTeropusi KauecTBO. AHAIM3UPaHU
ca 48 paznuyHM BUJa OMCKBUTU OT MIIIEHWYHO OpaIrHO, €4eMUYeHO OpaIirHo u
OpamrHo U dreiikoBaH uMen B paznuunu chotHomeHus (30:70, 50:50, 70:30 u
100). KaTo momyicanutenu ce U3Moa3BaT CMeC OT 3aXapo3a U TIIIOKO3€H Pa3TBOP
U OTIEJIHO 3axapo3a U TIoKo3eH pa3TBOp. CEeH30pEeHUST aHaIu3 € HAMpPaBeH OT
15 pyumn B Pycencku ynuBepcurer — @unman Pasrpan. I[lomyduenure pesynraru
ca oOpaborenu craructuueckd. OT MNpPOBEACHMSI aHAIM3 € YCTaHOBEHO, 4Ye



MMOBEYETO OT MPOM3BEACHUTE OMCKBUTH BIU3aT B KaTETOPHUSATA C MHOTO J00pO
kauectBo (3,5 — 4,5). Craructuueckara oOpaboTKa MOKa3Ba, 4e pazIUnYHUTE
BUJIOBE OpalllHO ¥ Pa3IMYHUTE BUIOBE 3aXap OKa3BaT BIUSHUE BbPXY CCH30PHUTE
XapaKTepUCTHKHU Ha npousBeacHuTe OMCKBUTH (p<0.05). [IpenBum momydeHuTe
pe3ynTaTH MOXKE Ja Ce 3aKJIIOUd, Y€ M3MOJI3BaHETO Ha JIPYTH BUIOBE OpaIrHO
(OCBEeH MIEHUYHOTO) W TOJCTAJAUTEIIA MOTaT Ja C€ MPOM3BENaT HOBH BHJIOBE
OMCKBHTH, KOUTO II[€ UMAT JOOPH CEH30PHU XapPaKTEPUCTUKU M 3a0BOTUTEITHA
CEH30pHU Ka4yeCTBa.

B.4-7. 3a na ce oueHU BIMSHUETO OT OOOraTsiBAHETO HA MIIEHUYHUTE
OMCKBHTH C JIUMEI] BbPXY KJIEHCTepU3UpalTUTE CBONCTBA HA HUIIIECTETO, (PU3UKO-
XUMUYHUTE XapaKTePUCTUKH, OMOAKTUBHUTE ChEIMHCHHUS M CMUJIAEMOCTTa Ha
HUIIIECTETO, OsXa W3CIeABaHU TIET BUAA OMCKBUTH C PAa3IMYHO ChIBPKAHUE HA
eIHO3bpHECTO OpamHo oT aumer (0%, 30%, 50%, 70% u 100%). buckBurtute
C JTUMEI] UMaxa MO-TOJISIM TUaMEThp U OsXa MO-ThHKHU, OT TE€3HW MPOU3BEACHH OT
nieHn4YHo OpanrHo. KonnuecTBOTO Ha MUHEpaIHU BELIECTBA, MPOTEUHU, 00U
noJin(peHoIn, aHTHOKCUAAaHTHA aKTUBHOCT, OOIIM KApOTEHOUIU U -TJIIOKAHU Ce
yBeJIMYaBa, JOKaTO Biarata u pH HamansBa ¢ yBelW4YyaBaHE Ha KOJIMYECTBOTO
IBTHO3BPHECTO OpamHo OT juMell. In vitro wu3cienBaHusITa IOKa3BaT, dYe
CMUJIAEMOCTTA Ha HUIIECTETO, ChIbpKaIlo ce B OuckButute oT 100% OpartiHo ot
JUMETI, € T0JI00HO Ha TOBA, ChABPIKAIIO c€ B OMCKBUTUTE, MpousBeeHu oT 100%
MIIEHUYHO OparmmHo. Te3w pe3ynraTtd IMoka3BaT, 4e O0OTaTeHHUTE C JIMMEI
OMCKBHUTH UMAT TO-100pU (PU3UKO-XUMUYHHN U XPAHUTEITHU XapaKTEPUCTUKH, B
CpaBHEHHUE C OWCKBUTUTE, NPOU3BEJACHU OT Os5UI0 MIIEHUYHO OparrHo.
CmecBaHeTo Ha Te3u JBa BuAa OpaiHa (MIISHHUIIHO W JUMEI0BO) OM MOTJIO J1a
OCUTYpH Ha TOTPEOUTENUTE HOBH TIPOAYKTH HA 3bpPHEHA OCHOBA ChC
3IPABOCIIOBHH XapaKTEPUCTHUKH.

B.4-8. XpaHocMUIaHETO HAa HUIIECTETO BIMSAC BBPXY TIIMKEMUYHUS
WHICKC M € BaXHO Ja C€ 3Hae MPOIEHTHT Ha CMWIaHe (pa3rpaxaaHe) Ha
HHUIIIECTETO B opranu3ma. llenra Ha Ta3su cratus € Aa ce m3ciedBa in Vitro
pasraxaaHeTo Ha HUIIECTETO, CHIBPXKAIIO C€ B OWCKBUTH, MPOU3BEACHH OT
NIIEHUYHO U €4eMHYEHO OpaliHo B pa3nuuHu cboTHomenus (100: 0, 70:30,
50:50, 30:70, 0: 100) ¢ paznuuHu noacHaaIUuTeNn (3axapo3a, pa3TBOp Ha IIII0K03a
M CMeC OT 3axapo3a W pa3TBOp Ha IItOKo3a). In Vitro pasrmaxmanero Oere
uzcneasano cien 0, 60, 120 u 180 MuHYTH. YCTaHOBEHO €, Y€ YCBOSIBAHETO Ha
HUIIIECTETO C€ yBEJIMYaBa C BPEMETO Ha XUApoyn3a. Pesynrarure mokassar, 4e



BBHB BCUYKH BUIOBE OMCKBHUTH, IPOU3BEACHH OT MIIICHHYHO U €4eMUYEHO OPaITHO
(B pa3nu4HO CHOTHOIIICHHWE), HUIIECTETO CE pa3rpaxaa Hail-0aBHO, KOTaTO KaTo
MOJIJICAIUTEN Ce M3MOoJ3Ba 3axaposa. Haii-0bp30 pasrpaxkiaaHe ce HaOI0aBa,
KOTaTO Cce M3I0JI3Ba Pa3TBOP Ha IIIFOK03a KaTO MOJCIAANUTEN, C U3KIIOYCHHE Ha
ouckButute, npousBeneHu ot 100% euemuyeHo OpamrHo, KbIETO Hall-OBP30TO
pasrpaxaane ce 3a0ens3Ba Mpu OMCKBUTH ChC CMEC OT Pa3TBOp Ha 3axapos3a u
TJII0KO3a.

B.4-9. Ilpuemaneto Ha OeTa IIIOKaHUTE KaTo (GYHKIHMOHATHA ChCTaBKa €
YBEJIMUUIIO MOMYJIIPHOCTTA U KOHCYyMallUsiTa Ha XpaHUTE HA 3bpPHEHA OCHOBA.
EdyeMukbT € 3ppHEHa KyATypa, ChbprKallla roJIsIMO KOJIMYECTBO OeTa IIloKaHHU.
Toii MoXxe ycrnemnHo 1a ce 700aBsi KbM MHOTO XpaHUTETHU MPOAYKTHU KaTo XJIsi0,
OWCKBHUTH, CIAfOJeAd W Jp., a IMOJIYYCHUTE MPOIYKTH Ja HMaT BHCOKO
ChABpKaHUE Ha OeTa TIoKaHW. B Ta3um craTus € W3CiieIBaHO ChIBPKAaHUETO HA
OeTa riaOKaHUTE B OMCKBUTH, MOJYYEHH OT JBa BUAA OpamHO (IMIIEHUYHO U
€YEeMHUYCHO) C Pa3IUYHU MOJICAAUTENHN (3aXap0o3a, III0K03a U CMEC OT 3axapo3a
u rmoko3a). llenra Oeme nga ce wu3ciaeaBa BIMSAHUETO Ha OpamrHOTO U
MOJICTIAJUTENINTE BBPXY ChIBPKAHHETO Ha OeTa TJIIOKaHU B IMPOU3BEICHUTE
ouckButu. [lpousBenenn ca OMCKBUTH C YaCTHMYHO M MBIHO 3aMECTBaHE Ha
MIIEHUYHOTO OpamHo ¢ edemuyeHo OpamHo (30%, 50%, 70% wu 100%
edyeMuueHo OpamHo), cbriacHo Meroga AACC 10 50D. bera rmokanute B
OpamHOTO M OuckBUTUTE ca ompeneneHu cbvriacHo AACC meron 32.23.01.
CraTtucTuuecKusT aHAIN3 Ha Pe3yJITaTUTe € HampaBeH ¢ nmoMorra Ha XL Stat u
Microsoft Excel 2013. IIpoBenenusar ananu3 rokasa, 4e €4eMUYEHOTO OpaIlHo
ChABpKa MO-TOJIIMO KOJIM4ecTBO Oera ritokanu (4,62 g/ 100 g cyxo BEIiecTBo)
ot nmennuHoTo OparnrHo (0,29 g/ 100 g cyxo BemectBo). bucksuture ot 100%
€YEeMHUYCHO OpaITHO Ce OTINYABAT C IMO-BUCOKO ChIAbpKaHNE Ha OeTa III0KaHH, B
CpaBHEHHE C APYTUTE MMPOM3BEICHN OMCKBUTH. [10 OTHOIIIEHNE HA U3MIOI3BAHUTE
MO/ICIIATUTEN, OMCKBUTUTE, B KOUTO TIIFOKO3HHAT Pa3TBOP C€ M3MOJ3Ba KaTo
MOJACIaaUTEeN, HUMaT TMO-TOJSIMO KOJHMYECTBO O€eTa TJIIOKaHW, OTKOJKOTO
OMCKBHUTHTE, B KOUTO 3aXapo3a U CMEC OT 3aXapo3a M TIIF0K03a Ce U3I0JI3BAT KaTo
nojcnaauTend. Bp3 ocCHOBa Ha MOMYyYEHUTE PE3yJTATH MOXKE Jla CE 3aKITI0UH, Ue
Ype3 YBEIMYABAHETO HAa KOJMYECTBOTO €YEMHUYEHO OpaimrHO B ChCTaBa Ha
OMCKBHTHTE, C€ YBEIMUaBa U KOJUYCCTBOTO Ha OeTa rimrokanu. M3moi3BaHeTo Ha
TJIFOKO3CH Pa3TBOP KaTo TOJCIAJAWTENl MPU TPOU3BOJCTBOTO HAa OWCKBHTH
yBeJIUYaBa ChIbPKAHUETO HA O€Ta TIIFOKaHU B OMCKBUTHUTE.



B.4-10. Jlnec, ¢uelikoBaHUTE MPOAYKTH CTaBaT Bce mo-nonyispau. Lenra
Ha Ta3u CTAaTUs € W3CJIEeABaHE BIMSHUETO Ha IMpolleca ,,pierikoBaHe” Ha
eaHo3bpHecT Jmumet] (Triticum monococcum L.) BbpXy HIKOM OCHOBHU XUMUYHH
MoKasareyiv, OMOJOTUYHOAKTUBHHU BEIIECTBA U aHTHOKCHUJIAHTHATA aKTUBHOCT Ha
dneiikoBaHUs TPOMYKT. XWUMUYHUTE XapaKTEPUCTUKH (BIAroChIbp>KaHUE,
METNETHO ChABPKAaHUE U MA3HUHU) B U3CJIEIBAHUTE TPOOU Cca ONPEIEIEHH CIIOPET
crangaptHu [SO metoau. [Iporennute ca onpeaenenu no meroga Ha Jloypu. Ot
OMOJIOTUYHOAKTUBHHATE BEIIECTBA OsiXa OMpeaeieHu: OO0muTe MOoIu(EHOH,
anTuokcuaanTHata akTtuBHOCT (%DPPH) u o6mmure kaporenoumu. Ot
HaIpaBEHUTE aHAJIM3U CE YCTAaHOBHU, Ye (JICHKOBAHETO, MaKap M B HE3HAYUTEIHA
CTEIEH, OKa3Ba BIIMSHUE BbPXY CTOMHOCTUTE HA W3CJEABAHUTE MOKA3aTEIN Ha
¢dneiikoBanus enHo3bpHeCT Jumerl. KoHcTatupa ce HamalsBaHEe Ha
BJIAarOChBPKAHUETO U OOIIUTE KapOTEHOUIHU, & KOJIUYECTBOTO HA Ma3HUHUTE,
MPOTEUHUTE U OOIINUTE MONU(PEHOIU ce yBeIn4YaBa. Pe3ynrarure oT aHanu3uTe
Ha (predKOBaHMS MPOAYKT Ca CPABHEHHM C TE€3M Ha MBIHO3BPHECTO JUMELOBO
OpalllHO, KAaTO CHILECTBYBAIIUTE PA3IIUKA MEXTY TSAX ca BUJUMO HE3HAYUTEITHH,
HO HSKOM OT TSX Ca CTATUCTUYECKH 3HAYMMHU. YCTAaHOBSIBA CE, Y€ IMPOLECHT
»(pJaeiikoBaHe” HE OKa3Ba BIHUSHUE BBPXY KOJIUYECTBOTO Ha MHUHEPATHH
BEIIECTBA M AHTUOKCHUJIAHTHATa aKTUBHOCT Ha (PIIEWKOBaHUS JIMMEIl, CIPSIMO
OpaIllHOTO OT JIUMEII.
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I.7-1. B Ta3u pa3paboTka ce pas3riiekaa ajcopOolusaTa Ha Tpyra TeXKKH
METaJi, HaMUpalld C€ BHB BOJHM pPa3TBOPH, C IOMOINTAa Ha pPAa3JIUYHU
ounoancopoentu. Karo amcopoentn 3a (Cu-Il), (Zn-Il), (Ni-Il), (Pb-11) ca
u3noisBanu 3enenn Bogopaciau (Ulva Regida) UepHo mope, murenHa Onomaca
(Streptomyces fradiae) ot ®apmarieBTraHa KoMitanus bankangapma — Pa3srpan,
OOpOBM UTTMYKH U YOBEUIKM KOCMH. Bcuuku ajmcopOeHTH mmMaT MHOTO Jo0pa
aacopOmmonna crocoOHoCT. [loBeueTo OT WOHWMTE HA TEKKUTE METalu Osxa
OTCTpaHeHH OT Bojara mpe3 mbpure 30 MuHyTH. Haii-romsm amcopOuuoHeH
KamaluTeT UMaxa 3eJICHUTE BOJOPACIM U MHIIeJTHAaTa OMoMaca, KaTo IoKa3axa
cieauus apuHUTETEH pe KbM HoHuTe Ha Texkkute metanu: (Cu-11)>(Zn-11)>(Ni-
I1)>(Pb-11). Ulva Regida mocturna 3aabpkaHe Ha MeIHU HOHM q0 32 Mg/g, a
Streptomyces fradiae - no 14 mg/g, npu Hagaina konnentpamus Ha (Cu-11) ot 0,7
g/dm® u pH 5,5. Uscnensano e Bw3aeicTBHEeTO Ha pH M KOHIEHTpamuaTra Ha
METaJHUTe HOHU B OKOJIHATA Cpefia BbpXY ajgcopOuusTa. OTCTpaHsIBaHETO Ha
MEIHUTE HOHM W3KITFOUYMTEITHO MHOTO 3aBUCH OT pH Ha cpenara.

I'.7-2. Pa3pa0oTeH € 4yBCTBUTEINEH U Obp3 PIIyOPECIIEHTEH UMYHOAHAIIN3,
OCHOBaH HAa MAarHUTHU HAHOYACTHIM, 3a ompesessHe Ha adiaTokcuH M1 B
cypoBo Misiko. AdnatokcuHbT M1 ce mpeBpbmia B aduarokcuH Ml-o
KapOokcuMeTun OokcuM. AdnaTtokcuHbT Ml-okcum Oeme M3MON3BaH  3a
NpUTroTBsAHETO Ha adiaTokcuH MI-okcuM-diryopeciienHaMiH KOHIOTaT, 4pe3
kapOoguumuaHata peakiusa. Konrorarst Ha adiatokcuH MI1-oxkcum-diayop
€ClleMHaMUH O€ YCTaHOBEH upe3 YJITPaBUOJETOBa-BUAMMA U WH(ppadepBeHa
cnekrpockonusi. MarnutHute HanHodactunm (Fes3Os) Osixa cuHTe3WpaHu wu
MomuuIUpan ¢ 3- (aMUHOMPONWI) TpHUETOKCUCWIaH. Pa3MepbT Ha
nbpBOoHAYaTHUTE YacTuiM (139 nm) u  QyHKIMOHATM3UPAHUTE MArHUTHH
HaHouyactuiim (147 nm) e ompeneneH 4ype3 CUTOB aHaiuu3. bsixa ompeaeneHu
OoNTUMaJHATa Maca Ha UMOOWIM3UPAHOTO AHTUTSIO (25 Ug) ¥ oNTUMaHaTa
KOHIIeHTpalusi Ha aduatokcun MI-okcuM-diryopeciiennamud koHtorat (15
pg.mL™ ') 3a marmuTHMTE HaHOuacTHMUM, OasupaHu Ha  (DIyOpPECLEHTEH
UMYHOAHAJIN3. Pazpaborenusit UMYHOAHAJTU3 OCHUTypsiBa JMHEEH
KOHIICHTPAIIMOHEH JMana3oH Ha KOHIeHTpanusTa Ha adinatokcud M1 ot 3,0 1o
100 pg.mL? B roeexno musxo. OTkpuBaemara rpamumara ¢ 2,9 pg.mL=,
Pesynratute or admarokcuH M1 MarHUTHM HaHOYACTHIM, OasWpaHud Ha
bayopeclieHTeH UMYHOAHAJIU3 B TEPMHYHO 0OpaboTeHO MIIAKO W (ocdaTHO-
Ooydepupan pusnosornuexn pastBop npu pH 6.6 6sixa cpaBHeHu. Biusitauero Ha
Opost Ha coMaTUYHUTE KJIETKH, pH U KOHIIEHTpaIusaTa Ha Ma3HUHU B TOBEXIIO



MJISIKO BBpPXYy HMyHOaHanu3 Ha aduatokcun M1 6e  wu3cimeaBaHo.
OxapakTepU3upaHo € U BIUSHUETO HA BUAOBETE MJIEKAa BbPXY MMYHOAHAJIM3a.
Bucokara KOHLIEHTpamusi Ha Ma3HMHM B OBYETO MIISKO IIOTHCKa
YyBCTBUTEIHOCTTA HA IMyHOAHAIM3a Ha adiaTokcud M1.

I.7-3. Bunoto ,,BpaHen’ ce mpou3Bexia OT Tpo3zie copT Bpaner, koeTo €
Hali-Ba>XKHO 32 POU3BOACTBOTO HA UEpBEHU BUHA B MakenoHus. BpeHen € MecTeH
copT B UepHa ropa, HO MPUCHCTBA BbB BCUYKHU JIO3aPCKU PETHOHHU 110 TEYEHUETO
Ha peka Bapaap v o Masiko B ocTaHaJIUTe J103apcku pernonu B Makenonus. bsixa
U3CIe/IBaHu JBE MpoOu OoT BUHO BpaHen, cbc 3aBbpileHa GepMeHTalus B TaHK
(pe3epBoap) BbB BUHapHa n36a CToOu, HaMHpalla ce BbB BUHEH peruoH TuKBel,
Makenonusi. M3cneaBaHOTO BUHO c€ pa3ianyaBa 10 HAUMHA HA CbXPAaHEHUETO MY,
cnen hepmenrtarusita. Ennara mpoOa ce chXxpaHsiBa B pe3epBoap (TaHk), a Ipyrara
ce cbxpaHsBa B OpuBa oT a0 ¢ obem ot 5000 L. WzcnenBanu ca
(GU3UKOXUMHYHUTE CBOMCTBA HAa BHHOTO, CBXpaHSBAHO IO JBaTa HayWHa.
Konnentpanusita Ha Bojnopoguute onu (pH) e B rpanunure ot 3.33 go 3.42,
KOETO BCBHUIHOCT € pa3peleHoTo HUBo Ha pH 3a uepBenute BuHa. [1o oTHOIIIEHKE
Ha ChABPKAHUETO HA OOLIUTE KUCETUHU, KOJMYECTBOTO OOIIM KHCEIUHU € TO-
rojiiMO BbB BHHOTO, ChbXpaHsBaHO B pe3epBoap. [lo-rossiMo chabpkaHue Ha
JIETJMBA KUCEJIMHHOCT MMa BBB BUHOTO, ChXpaHsABaHO B ObuBa. SObiaueHaTa
KHCEJIMHA C€ ChIbpKa B KoauyecTBO OT 0 mg/L BbB BHUHOTO, ChXPAaHSIBAaHO B
ObUBa, KOETO O3HAYaBa II'BJIHO MPEBPBIIAHE Ha sIObIUEHATA KHCEJIMHA B MJIEYHA
kucenrHa. KonnuecTBOTO Ha JIMMOHEHA KUCEIMHA € MO-BUCOKO BBB BHHOTO,
ChXpaHsBaHO B pe3epBoap (TaHk) - 0,38. OueTHarta KHCEIWHA UMa MO-BHCOKH
CTOMHOCTH BBHB BHUHOTO, ChXpaHsBaHO B ObuBa (0,48). [lo-ronemu konmdecTBa
3axapu kakto oo (5,1 g L), Taka u pexyuuparu (0,95 g/L) ce 3abensi3BaT BbB
BUHOTO, ChXpaHsABaHO B ObuBa. KOIM4ECTBOTO aJIKOXO0JI B M3CIIEIBAHUTE TTPOOH €
B rpanunute ot 14,53-14,75%, xK0€To € B ChOTBETCTBUE C M3WCKBAHUSITA Ha
MexnayHaponHara opranu3anus Ha jo3ata u BuHoTo (OIV). Chabpxkanuero Ha
noJiM()eHON U aHTOLIMAHHU € MT0-BUCOKO BbB BUHOTO, ChXpaHsaBaHO B ObuBa (2757
mg/L nmomudenonn) (989 mg/L antonmannamn). MIHTEH3WBHOCTTA Ha I[BETa HA
BUHOTO, CbXPaHSIBaHO B TbpBEeHA ObUBa, € Mo-Bucoka (3.921), 0TKOJIKOTO BUHOTO,
ChbXpaHsiBaHO B pe3epBoap (2.47). HacureHocTra Ha 4YEpPBEHOTO BHHO,
ChXpaHsBaHO B pe3epBoap € no-sucoka (1.6), B cpaBHeHHE C BUHOTO OT ChIIaTa
pekonTa, chxpansBaHo B ObuBa (0.75). Illo ce otHacs no Hanuuumero Ha SO;
MOXE J1a C€ Kaxe, ue € ,,HOXK ¢ 1Be ocTpuera”. OT eHa cTpaHa NPUCHhCTBUETO HA
SO, BoOmM M0 WHAKTUBHPAHE HA MHUKPOOPTAHM3MUTE (KOETO € >KEJIaTeNIHO),



JIOKaTo OT Jpyra cCTpaHa, yBeJIn4eHuTe konndectBa SO, MoraT Ja npeau3BUKaT
3/IpaBOCJIOBEH MPOOJIEM 3a orpeiesieHa rpymna xopa (xopa ¢ actma). Karo ce uma
HpeJBUI MaKCHUMATHOTO chabpkanue Ha SO, or OIV (350 mg/L) B
U3CIe/BaHUTEe TMpoOM ce HaOmoAaBaT TpU IIBTH TO-MAIKH CTOWHOCTH.
VYcraHoBeHO €, 4e METOIbT Ha ChXpaHEHHE Ha BUHO Bpanen ot paiioHa Ha
Tuksemn, oka3Ba BIUSHUE BHPXY (U3UKOXMMHUYHHTE CBOWCTBA HA TECTBAHUTE
BHHA.

I'.7-4. buckBUTHTE ca BaXKHU CIAJKAPCKU U3JENIHS, KOUTO CE U3MOJI3BAT
NOopaji HUCKUTE MPOU3BOJCTBEHU PA3XOJU OT €IHAa CTpaHa W MOPaAul IbJITUs
CPOK Ha TOJHOCT OT Apyra crpaHa. OOMKHOBEHO C€ KOHCYMHUPAT KaTo JECEPT UIIH
KaTo JieKa 3aKycka Mexay xpaHeHusita. Kiiacuueckute OMCKBUTH HAMAT
(GYHKIIMOHAIHM CBOMCTBA M MOpajd TOBAa € HEOOXOAMMO Ja C€ MPOMEHU
peLenTypHUs ChCTaB, KaTo ce J00aBiIT CbCTaBKHU C (DYHKIIMOHAIHU KadecTBa. B
TO3U KOHTEKCT Upe3 J00aBsiHEe HAa MHYJIMH U T'yma akaius (apaOuka) ca mojiy4eHu
OMCKBUTH C (DYHKIIMOHAJIHU XapaKTEPUCTUKH U CJIE]I TOBA Ca CEH30PHO OIICHEHH.
Ilenta Ha Ta3u craTusg € Ja C€ HANpPABU CEH30PEH aHajiu3 Ha TPU BHAA
dbyHkuuronanHau OuckButu ,Fructi®; "Fructi + Inulin" u "Fructi + Fibregum".
buckButuTe ceHzopHo Osixa orneHeHu OT 46 ouenutenn B P. Makenonus u P.
bobarapus. buckButure 0sXa OLIEHEHW CHOpPEH CIECIHUTE MapamMeTpH: BHHIICH
BHJI, CTPYKTypa M CUylBaHE, MUPHUC, BKyC U abBYeHe. HeoOxoaumo e na ce
MO3HABaT CEH30PHUTE XapPaKTEPUCTUKU HA MPOJIYKTUTE, 3aIIOTO T€ OMPEACIIST
TAXHOTO KaudecTBO. OT TPOBEAEHUS CEH30PEH aHaIW3 Ha TPUTE BUAA
(GYHKIIMOHATHY OMCKBUTH € ONPEIEIICHO, Y€ Hali-BUCOKHU OIIEHKH 0 OTHOIIICHUE
Ha BBHINHMSA BUJ uUMar OuckBuTHTEe ,Fructi + Fibregum® (3.45). Cemure
OMCKBUTH MMAaT Hali-MHOTO TOYKU W IO MapaMeTpuTe CTPYKTypa U CUYIIBaHE,
Mupuc 1 BKyc. [lo oTHomenue Ha apBUYeHETO, OuckBuTUTE "Fructi" ce ouenaBar
¢ no-rojsiM Opoit Touku (19.3), B cpaBHenue ¢ ouckputute "Fructi + Inulin" u
"Fructi + Fibregum". C naii-Brcoka o0111a cpe/iHa CeH30pHa OLICHKA CE OLICHSIBAT
oucksutute "Fructi + Fibregum" (16.42). OT npoBeieHNs CEH30PEH aHAIN3 MOXKE
na ce 3akioun, ye ouckButute "Fructi + Fibregum" ce otimuasar ¢ Haii-no0pu
CEH30pHH XapaKTEPUCTUKH.

I.7-5. Pa3paboTeH € 4yBCTBUTEJCH €H3UMEH MMYHOAHAJIN3 C MarHUTHU
HaHouacTulM (Metog A) 3a KOJMYECTBEHO ompenensine Ha adiaTtokcuH M1 B
MIIsIKO. T031 MIMyHOAHAIN3 C€ OCHOBABAa HA UMOOMIM3UPAHETO HA MOHOKJIOHAITHO
aHTUTSUI0 (MAD) BhpXy Moauduiupanu Marautau Hanowdactui (MNPsS-NHo).
beme 3abenszano, ue 3a Bceku mg or MNPs, 25 Pg or aHtuTsaioro e



umoOunm3upano. Kakro admnarokcun M1 B mpobGata, Taka u adnatokcun M1-
BSA-niepokcuazeH KOHIOraT ce€ KOHKypHupaxa 3a UMOOUIM3UPAHOTO aHTHUTSIO.
[IpennoxenusT meronq A Oeme cpaBHeH ¢ Apyr meron (B). Meroast B ce
OCHOBaBa Ha MMOOWJIM3WpaHE Ha KOHmoraT Ha aduatokcuH MI1-BSA Bwpxy
MNPs-NH,, xouto ce konkypupart ¢ adnarokcuia M1 B mpo6ara 3a cBbp3BaHe ¢
nob6asernss mAb. Cesp3BaneTo Ha mAb ¢ admarokcura M1-BSA-MNPs-NH;
Oemie OTKpUTO ¢ TIOMOINTa Ha BTOpWYHO IgG-TIepOKCHUIA3HO AHTHTSLIO.
AHaTUTUIHUTE XapaKTEPUCTUKU HA JBaTa MeToja Osxa cpaBHeHU. VICTHHCKUTE
MJIEYHH NpoOu Osixa U3cieBaHu 3a Hanu4ue Ha adguatokcud M1. JIBata Mmetona
0s1xa ocHOBaHU Ha u3noia3BaHeTo Ha MNPs, kato conuaHa onopa 3a KOBaJICGHTHO
UMOOWJIM3UpPAHE HAa UMYHOpEareHTH. YJAO00HO pa3feisiHe Ha CBbp3aHaTa |
cBOOOHATA (hpaKiMs HA UHAUKATOPA MOXKE Jla C€ U3BBPIIU CaMO Ype3 MPOCTO
cbOupane Ha MNPS ot nocrosinen MarHuT. [Ipunaranero nva MNPs nmomara 3a
SNMMMUHUPAHE Ha HECMEeNM(PUIHOTO CBBP3BaHE M 3a 3ala3BaHe Ha TO-BHCOKaTa
aKTUBHOCT Ha CBbp3aHHUTE OMOMoJIeKyIu. Pa3paborBaneTo Ha 6azupan Ha MNPs
ELISA meron 3a onpenensHe Ha aguaTokciH M1 uMa rojisiM MOTeHIHaI U MOXKE
na 3amecty Tpaguimonuus ELISA 3a quarnoctuka Ha admatokcud M1.

I'.7-6. Hemomudunupanu n momudpunupanu ¢ NaOH u etunennunamux
yaTpaduITpalMOHHA MEMOpaHU, NPUTrOTBEHU OT AN chIoJMMED, Ca U3MOJI3BAaHU
KaTO HOCUTEIM 3a MMOOWJIM3MpaHe Ha eH3uma mnepokcuaaza ot xpsH (HRP).
KonuuecTBOoTO Ha CBbp3aHUs MPOTEMH BbPXY MEMOpaHUTE M aKTUBHOCTTA Ha
UMOOWJIM3UPAHUS €H3UM ca W3CJelBaHW, Kakto W pH u TemmeparypHus
ONTUMYM, TEpPMHUYHATA CTAOMIIHOCT Ha CBOOOIHUS 1 MoOunu3upan enzum HRP.
Excniepumenture nokazaxa, 4ye MoauduIupaHata MemMOpaHa € mo-go0pa
MaTpuiia 3a umoouian3upaneTo Ha Ha eHsuma HRP. Ilocnennuar mokasa mo-
rojisiMa TepMUYHA CTAOUITHOCT OT CBOOOAHUS €H3UM.

N3cnensaHo € Bb3MOXKHO MPHIIOKEHUE Ha UMOOUIIM3UpaHaTa CUCTEMa, 32
HaMaJlsiBaHEe Ha KOHLEHTpauUsATa Ha (PeHOJI BbB BOJHU PA3TBOPH, UPE3 OKUCIICHUE
Ha (EeHoa C BOAOPOJIEH TMEpPOKCUI, B TMPUCHCTBUETO Ha CBOOOAHA U
umoounuzupana HRP Bepxy moaudunupanun AN cenonumepau memopanu. [o-
BHCOKAa CTENEH Ha (PEHOJHO OKHUCIICHHE € HaOJIoJaBaHa MpU HaTW4Yhe Ha
uMoOmm3upanust eH3uM. [locTUTHATO € MBIHO OTCTpaHsBaHEe Ha (eHoyia B
NpUCHCTBHETO Ha uMoOunu3upana HRP npu koHieHTpaius Ha BOJIOPOJICH
nepokcun 0,5 mmol.L ™! u konuenrpanus Ha GeHOn B MOIEIHUTE Pa3TBOPU B
unTepBana 5-40 mg.L™!. Bucoka crenen ma ¢enonno oxmcnenue (95,4%) e
IIOCTHIHATA BEB (DEHOJIOB Pa3TBOp ¢ KoHumeHTpamus 100 mg.L ™!, B mpuchcrBreTo



Ha BOAOPOJIeH nepokcu u umoodmimsupana HRP, koeTo nmokassa oOerniaBaiara
BB3MOKHOCT 32 M3I0JI3BaHE HAa €H3MMa 3a OMopeMeuanus Ha OTHaJbyHu BOJIH,
ChABbpKAIIK QEeHOI.

Nmobunuszupanata HRP mnokaza mgobpa omnepanuoHHa CTaOWUITHOCT.
JleakTuBupane Ha uMoOWIM3upanus eH3uM 10 50% oOT mIbhpBOHAYATHATA
aKTUBHOCT ce HabmoaaBa cies 20-1st IeH OT €eH3UMHATa ONepanus.

I.7-7. llenta Ha TOBa mpoyuyBaHe Oelle Ja ce WU3CIeABa MHEHHMETO Ha
NOTPEOUTENNTE 3a BUJIa M HAUMHA HA MPUTOTBSHE HA Yall, KAKTO U 3a MO3HAHUITA
3a OMOJOTMYHO AaKTHUBHUTE BEIECTBA, ChAbPIKAIIM ce B 4yepHus uail. Hakpas
Oellie onpezesieHo BIMSHUETO HAa TeMeNparypara U HauyMHa Ha MPUTOTBSHE Ha
YepeH 4ai, BbPXY HETOBUST LBSAT U CHAbPKAHUETO Ha OMOJIOTMYHO aKTUBHHUTE
BemecTBa. OT MPOBEICHOTO MPOYYBaHE € YCTAHOBEHO, Y€ UEPHUST 4all ce
KOHCYMHpa Hail-MHOTO OT aHkeTupaHuTte (68,80%) 1 chI1l0 Taka ce cuuTa 3a Hal-
3apaBocyioBHUAT BujA 4ai (80,40%). Oceen ToBa 39,50% OT aHKETUpPAHUTE
KOHCYMHUPAT Yail BETHBXK MECEUHO. AHKETHUPAHUTE JIUIIA TIOTAISIT CBOS Yail BHB
Bpama Bozaa (~90°C) 3a Bpeme ot 5 munytu (74,10%). 56,70% OT aHKeTHpaHHUTE
CMSITAT, Y€ YEPHUST Yaid ChIAbprKa BUCOKO KOruecTBO KodenH. C yBenTnyBaHe Ha
Oposi Ha MarepaluuTe KOJUYECTBOTO HAa OHOJOTMYHO AKTUBHHUTE BEIIECTBA
HamaisiBa (o0 nonudenonu 134,93 + 0,04 mg GAE / ml, tanunu 19,98 +
0,19%, dbnaBonouau 232,84 + 0,07 mg QE / g, kodeun 37,33 + 0,12 mg / ml u
aHTUOKCUAaHTHA akTUBHOCT 551,94 + 0,41 uM Tpomnokc / g B uHGY3UH OT YepeH
yaif, mpuroreenn Ha 90°C 3a BpeMe OT 5 MMHYTH, Clle[l IEPBaTa MaLEpaLlys 1
7,53 £0,01 mg GAE / ml, tanunu 14,92 + 0,24%, dbaaBonouau 55,88 £ 0,18 mg
QE / g, xodeunn 2,33 £ 0,05 mg / ml u aHTHOKCHIaHTHA aKTUBHOCT 122,32 + 0,17
uM Trolox / g B undy3uu oT yepeH 4aii, npurorsenu npu 90°C 3a Bpeme oT 5
MUHYTH (ciep Tpera Maiepanus). Hanpasenara kopenanus (p>0,01) nokassa, ue
o0muTe moM¢pEHOIN ca CBbP3aHU C JAPYTH U3CIEABAHU OMOJIOTMYHO aKTHUBHU
BelllecTBa (TaHUHU, (JIaBOHOUIN, KOPEHH U aHTHOKCUIJAaHTHA aKTUBHOCT) U L *,
a * u b * nBeTOBU MapamMeTpu Ha UHPY3UUTE OT YEPEH Yail.

I.7-8. I[Ipo6sem B XBII e paznooOpa3Hust BUj OTHAIbK, KOWTO Ce ToJTydaBa
10 ¥ CJIe]T BpeMe Ha ITOATOTOBKATa Ha XpaHH. B Ta3u ctaTus, ype3 MaTeMaTHUSCKH
U3CIICIBAHUS € TIPEIBUINHO KAKBO KOJUYCCTBO OT OTHAABIIUTE OT XpaHUTEITHATA
IPOMHUIIICHOCT, € HaAW-TIOAXOIANI0 TpH o0oTaTsBaHE Ha XPaHUTCITHHUTE
NPOAYKTH W TOJydaBaHE Ha HOBH (YHKIMOHATHH MNpoaykTu. OOEKT Ha
u3cjenBaHe ca OMCKBUTH, a TipeameTr — nobdaBsHe Ha Apple peel powder (APP).
Karo w3xomHw naHHM ca W3MOJB3BAaHU (PH3UKO-XHUMHUYHH, OpPTaHOJCHTHYHU



XapaKTEPUCTHKHU U CIEKTPATHU WHJEKCH Ha OMCKBUTH. ChCTaBEHU Ca BEKTOPH OT
Hal-uHGOPMATUBHUTE OT MPHU3HAIMTE, OMKMCBAIIM OCHOBHHM IIOKa3aTelHd 3a
KauecTBOTO Ha OMCKBUTHUTE. ChCTaBEHU Ca MATEMATUYECKH MOJEIIU, OTHCBAIIIH
Bpb3KaTa Mexay KoaudecTBOTo APP 1 TernoBHUTe KOe(UIIMEHTH HA BEKTOPUTE
oT npusHanu. Upe3 merogure HacTuuHa perpecuss Ha HaM-MaJKUTE KBaJAapTH
(PLS), Anamu3 Ha raBaute kommoHeHTH (PCA) um ®dakropen anamm3 (FA) e
OTIPEIETICHO ONTUMAITHOTO KoymdecTBO Ha APP 3a noGaBsHe B OuckBuTu. B
paMKHTE Ha U3CIEABAHETO € YCTAHOBEHO, Y€ U3I0I3BaHETO Ha MeToAa DakTopeH
annu3 (FA), naBa no-nodpu pesynraT, 0OTKOJIKOTO u3nossBanero Ha PCA u PLS.
YcTaHOBEHO €, Ye KOJIMYECTBOTO T0OABKa Ha OCTAThYHU MPOJIYKTU OT SOBJIKU B
ouckButn ¢ APP=24+1,3%, koeTo MOXe Ja C€ CYHTa 3a ONTHMAaJHO.
[IpennoxxeHuTe METOAM M MHCTPYMEHTH MMAT MOTEHUIHAJ 32 HaMalsBaHE Ha
3aryouTe Ha XpaHu U oTnaabld. ChIo Taka ca €IMH OT HAUMHUTE 3a HaMaJIsiIBaHEe
Ha TIPOM3BOJICTBEHUTE PA3XO/H U MOJAOOPSBAHETO HA KAYECTBOTO HA XPAHUTE.

I.7-9. llenta Ha wW3cienBaHETO Oe€mie Ja ce ONpelei BIUSHUETO Ha
rpo3aoBo krocre (Vitis vinifera) Ha mpax, moay4eHo KaTo CTpaHUYEH MPOIYKT OT
MIPOM3BOCTBOTO Ha BHHO, BBXPY XUMUYHUS ChCTAB, XPAHUTEIIHUTE CBOMCTBA U
(GU3MYECKUTE XapaKTePUCTUKA Ha TIPUTOTBEHUTE KEHKOBE, KaTo OsII0TO
MIIEHUYHO OpairHo € 3amecteHo oT 4%, 6%, 8 % u 10% OpamHo oT rpo310BO
ktocre. Jlo0aBsHEeTO Ha TOBa OpaIllHO MOCTENEHHO YBEIUYaBa ChAbPHKAHUETO HA
MUHEpaJIHU BEIIECTBa, MAa3HWHU, MPOTEUHU, BIAKHUHH, COOOIHU (HEeHOmH,
AHTOITMAaHM M OOIIIM TTOTM(EHOIN, KAKTO U aHTHOCKHU1aHTHaTa akTuBHOCT (DPPH,
FRAP), karo chlieBpeMeHHO HamassiBa Biarata u pH. @enonure, CbabpaxKany ce
B TPO3/JI0BOTO KIOCTIE Ca KaTEXHH, TAJIOBA KUCEIWHA, KBEPIIUTHH, TPOTEKATEXyeBa
KHCeNnHa, Kemrdepon u anureHuH. ChIbp)KaHUETO HAa (EHOJHU KHUCEIUHU U
¢raBoHonu ce yBeauuana ot 4,1 mg / kg DM (konTpoiaa) mo 26,4-60,9 mg / kg
DM (xeiikoBu uznenus ¢ 4% —10% OpairHo OT rpo3aoBo krocre). [[BeToBute
koopauHaT L* u a* mamansaBart, mokato b* ce yBenuuaBa. KelikoBurte n3aenus,
ceappkamu 4% Tpax OT TPoO3JAOBO KIOCIE, TMOKazaxa Hai-100poTo
OpraHoOJIENTHYHO KadecTBO. JloOaBsstHETO Ha OpalrHO OT TPO3J0BO KIOCIIE
3HAYUTEITHO MOA00pHU ChABPIKAHUETO Ha CBOOOAHU (DEHOJIU, CHUTHO OMOHATMYHH,
KOUTO Ca OCKBJHHU B XJIeOHATA IMIICHUIIA, & OTTAM U XPaHUTEITHATa CTOMHOCT Ha
KeWKOBUTE M3JeNus, 0e3 Ja ce BJOMAaBaT TEXHUTE TEXHOJIOTUYHU W CCH30PHHU
kadectBa. CieioBaTeIHO U3IOJI3BAHETO HA OpaIllHO OT IPO3JA0BO KIOCIIE 1IIe Aaje
BB3MOXKHOCT Jla C€ TMOJy4daT XpaHU C XPAHWTEIHW CBOWMCTBA; OCBEH TOBA



H3II0JI3BAHCTO MY HIC 00JIEKYH €KOJIOTHYHUTE HpO6J’IeMI/I, CBBbpP3aHH C HCIrOBOTO

00e3BpeKIaHe.

I11. Copaska 3a uanbianenue Ha [loka3aren I'.8. oT MUHIMaTHUTE

U3MCKBAHUA 32 npuaoouBane Ha A/l ,,nmpodecop*

Tabauua 4. bpoii toukn no Iokaszares I'.8.
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6,67
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Kbnues”, (2008), Tom 47, cepus 8, 91 - 96, ISBN
1311-3321
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I'.8-3
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Hamsinosa C.,
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M. CranueBa

6,67

I'.8-4
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H. Kotus
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cepus 9.2, 23-30, ISBN: 1311-3321

Kotia N.,
N. Vasileva
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I.8-1. MW3cnenBanum ca KUHETUYHUTE TapaMeTpd Ha  €H3UMa
[IFOKO300KCH/1a3a B IPUCHCTBUE HA BOAOPA3TBOPUMU MOJUMEPH (XUAPOIU3UPAH
TIOJMAKPUIIOHUTPUI M TOIMOKCHeTHIeH) mpu temneparypa 28°C um 45°C.
AdunuTeTHT Ha €H3MMa KbM CyOcTpaTa MpH ABETE TEMIIEpaTypu ce€ 3amasBa
(crorinoctute Ha K, 3a cBoOoaHATA M MOAMbUITMpaHATa TIIFOKO300KCHA3a ca
MHOTO OJIM3KM). 3HAUUTEIHA Pa3jIiKa B CTOMHOCTTA HA Vax HE € OTYETEHA MPU
28°C, no pu Temmnepatypa 45°C uma yBenuuenne Ha Vimax U B TPUTE CITydasi, 110~
CHEIHATHO 3a TJIOKO300KCHaa3aTa, Moauduimpana ¢ 3 mass% xuaponusupaH
nonuakpuAoHUTPUI (Vimax=17,8.10° mol/min.mg enzum).

I.8-2. JIe yntpadunrpanmoHaun memOpanu ot AN cwronumep Osxa
npeaBaputeaHo moaudunupanu ¢ 15% NaOH + 10% etunenauamun u ¢ 15%
NaOH + xwuro3zan. Te O0sxa H3MOJA3BaHUM KaTO MAaTPHUIM 3a KOBAJIECHTHA
nMmoOuu3aius Ha axetuwixonuHectepasa (AChE) upes3 uznosnzBane Ha TiyTapoB
angexus. OnpeneicH: ca ONTUMAJIHHUTE YCIoBHs 3a mMoOmam3arus Ha AChE.
OnTtuMmanHaTa KoHIeHTpalus Ha pa3TBopa Ha AChE 3a umobunuzanus e 0,05%.
OnTuMamHOTO BpeMe 3a MHKyOHMpaHe Ha eH3uma 3a umoOunuzanus e 20 yaca.
OntuManHara TeMieparypa 3a umoomnusanus Ha AChE e 40°C.

I'.8-3. IlpeacraBeHo € ChTPYAHUYECTBOTO C GUPMH, KOUTO UMAT OOEKT HA
JIENHOCT, CBbp3aHa ¢ mnpodecuoHanHOTO oOyueHne BbB Punman — Pasrpan.
VYyacTMeTo Ha KOMIIAaHMHTE € B OOCHKIAHETO Ha Y4YeOHHTE Mporpamu,
OpPraHU3UPAHETO Ha MPAKTUUYECKUTE YIPAKHEHUS HA CTYIACHTHUTE, MPUI00UBaHe
Ha ONMWT, NMPOo(eCcCHOHANHA pealn3alys Ha CTyIeHTUTE, pelllaBaHE HA ChbBMECTHU
IPOU3BOJICTBEHH MPOOJEMH, MOANOMaraHe ¢ HEOOXOAUMOTO 3a JIaOOpaTOpHH
3aHATUA 00opyABaHe. [IpaBu ce 0OEKTHBHA OIlEHKA Ha ChbBMECTHATa JEHHOCT C
dupmuTe, 3a mpeaocTaBsiHEe HA 0Opa30BaTE]IeH MPOLEC C BUCOKO KaydecTBO.
Ouepranu ca MEpKHU 3a MOJAbpPKAHE U HAChpYABaHE HA T€3H TOOPU MPAKTUKH.

I'.8-4. TlonunponuiaeHoBU MeMOpaHu Osixa MOAU(PUIHUPAHU C HIKOJIKO
momudpummpamm arerra: KoCr,O7: HoO: HySOs; xuapasuH IUXUIPOXIIOPH,;
XuJapokcuiaaMuH;  1,6-xekcametunenauamud; 1,2-nuamudoetaH; N, N’-
IUOCH3UIETUICHINAMUH-TUALIETAT; 1,2-beHnneHamaMuH "u 1,4-
dbenunenauamud. OnpefeneHn ca XapaKTEPUCTUKUTE Ha MOJIUPHUIIMPAHUTE
MeMOpaHu (KOJMYECTBO aMUHO TPYMNH, KOJIUYECTBO KAPOOKCUIHH TPYNH H
cTeneH Ha xuapoduiHocT). MeMmOpanuTe Osxa W3MOJI3BAHM KaTO MaTpULIA 3a
KOBaJICHTHA MMOOWJIM3allMs Ha eH3uMma [-rajakro3uaasa. OmnpegeneHu ca



KOJIMYECTBOTO HA CBBP3aHUS OCNTHK, a0CONMIOTHATA AKTUBHOCT M CHeIU(pUIHATA
AKTUBHOCT Ha WUMOOWIM3MpaHus eH3uM. [lo-Bucoka crenudpuyHa aKTUBHOCT
(1,746 U / mg) mokaza mmoOuIM3upaHa [-rajakTo3uaa3a BbPXYy MemOpaHa,
moaudunmpana ¢ 10% 1,6-xexcamMeTHIICHIMAMUH.

I.8-5. HapacTBamoro ThpCcE€HE Ha OHJAWH HM3MEpBaHE Ha ChCTaBa Ha

MJITKOTO HAacOYBa HayKaTa W WHAYCTPHUATA Ja THPCAT MPAKTUUSCKHU PEIICHUS U
€IHa Bb3MOXKHOCT MoraT Jia 6b1at ouocenzopute. Criopes To3u GakT € BaXHO Aa
Ce pasmoiara C METOHA, KOWTO € Obp3, MpOCT W chenupuIeH 3a JaKTo3ara.
KonkperHara men Ha Ta3u pabora Oemie Ja ce CpaBHAT JUTEPATypHUTE
M3TOYHUITN 32 OMOCEH30PH, Y€CTO M3IOJI3BaHM 3a OMpeACIIsIHEe Ha JaKTo3a, 3a Ja
ce MOKa)kaT TUTOCOBETE W MUHYCHUTE Ha TE3M METOJ]IU, 32 MPAKTUYECKOTO UM
W3II0JI3BaHE.

I.8-6. [TpurotBen u oxapakrepuszupan € AFM1-okcum-dyopecrienHaMuH
KOHIOTaT. 3a Ta3W el IbpBO Oemie monxydeH u npeuucteH AFMI-okcum.
HampaBen e UV-Vis ckanupany cnektpajeH aHaiu3 Ha noiydenus AFMI-
OKCUM-(ITyOopeclienHaMUH KOHIOTaT. AKTUBHOCTTAa Ha KoHtorata AFM1-okcum-
dyopeciieHamuH Oeliie ornpezenena. /JfokazaHo e, ye moJy4eHusIT KOHIOraT uMa
BUCOKA aKTMBHOCT M NOTEHIMAIHA BB3MOXKHOCT, 3a OTKpuBaHe Ha AFMI B
MJISIKO, Ype3 UMYHO(IIYOPECIIEHTEH aHAIN3.

I'.8-7. TlpaBHIIHOTO XpaHEHEe € Ba)KHO 3a 37paBeTo Ha HaceneHueto. Cpen
IPOJYKTUTE, KOUTO C€ U3MOJ3BAT, 0OCOOECHO OT MIJIAJIUTE XOPa, € KPaBETO MIISKO.
Ta3u cratus mpaBu NPOYYBAHE HA KAUECTBO HA MPSICHOTO KpaBe MIIIKO, KaTo ca
U3TOJI3BAHM PA3JIMYHU IPOOHU OT OBJITAPCKU U UYKIACCTPAHHU MPOU3BOTUTEIH.

I'.8-8. HampaBeHo e mpoyuyBaHe Ha HWHTEpeca Ha MOTPEOWTETUTE KBM
nH(popManusATa OT €TUKETHTE Ha XpaHuTe B bbarapus. YcraHoBeHO e, 4e
ETUKETUTEe MMAaT pelaBaiia poisi Ipu u300pa Ha XpaHUTEJCH MPOAYKT, KOETO
NOCTaBs HapacTBAllld M3UCKBAHMUA KbM BBHIIHHUA UM BUA U UHPOpMaLUsATA,
JaieHa BbPXY TAX.

I.8-9. IIpoydena € Bb3MOXKHOCTTA 3a U3IOJI3BAHE HA €TEPUUYHO MACJIO OT
puran (Origanum vulgare L.) B miieunn npoayktu. M3cienBaHu ca ChCTaBbT,
AHTUMUKPOOHHUTE CBOWCTBA W HETOBHST €()EKT BHPXY MUKPOOPTAHH3MHTE B
CTapTePHU KYIATYPH 32 MJICUHU MPOIYKTH. Y CTAHOBEHO €, 4e TO MOKa3Ba BUCOKA



MUKpOOHa aKTUBHOCT, HO HE HHXUOMpA pPa3BUTHETO HA MIIEYHOKHCEIUTE
OakTepuu B MJICUHHUTE CTApTEPHU KyITypu. ETepudyHOTO Macio oT purad e
NOAXOSIIO €CTECTBEHO TOMBIHEHNE KbM MJIIEYHUTE MTPOILYKTH.

I.8-10. [IpoydeHa e Bb3MOXHOCTTA 32 U3MOI3BaHE HA €TEPUYHO MACIO OT
6ocuiex (Ocimum basilicum) B mneunu mpoaykru. M3cnenBanu ca ChCTaBbT,
AHTUMUKPOOHHUTE CBOWCTBA U BBH3JICUCTBHETO MY BBPXY MUKPOOPTAaHU3MHTE Ha
CTapTEpPHU KYJITYPU 32 MIIEUHH MPOAYKTH. YCTAHOBEHO €, U€ TOM MpOosBsBa
BHCOKA AaHTUMUKPOOHA aKTHMBHOCT, HO HE WHXUOMpA pa3BUTHUETO Ha
MJICUHOKHCEIIUTE OAKTEPUH B MIICYHUTE CTapTEpHU KylTypHu. ETepuuHOTO Macio
0T 0OCHJIEK € MOJIXOSII0 €CTECTBEHO JOMbIHEHUE KbM MJICYHHUTE MPOITYKTH.

I.8-11. ®opmupaneTo Ha HaBHUIM 3a WHGOpMUpaH KM300p HAa XpaHU U
HallMTKKM OT IOHOUIMTE € 3ajJaya Ha ISUI0TO OOIIECTBO W OCOOEHO Ha
oOpazoBarenuute UHCTUTYHUU. C orjex Ha ToBa crylaeHTutre ot dunman —
Pasrpan, 3aenHo ¢ 4dact ot cBoute mpemnogasarenu mpe3 2014 r. 3anounaxa
uHdopMmaTBHA U OOsicHUTENTHAa WHGoOpManus B yuwiuiiara Ha Pasrpancka
obmuua. ToBa O6e ocwmectBeHo 1o mpoekT NUTRILAB (u3cnensane Ha
€TUKETUPaHETO Ha XpaHute B UepHomopcku ctpann) Cenma paMKoBa Iporpama
Ha EC.

I.8-12. M3cnenBana € Bb3MOKHOCTTA 3a M3IIOJI3BAHE HA €TEPUYHO MACIIO
or kum (Carum carvi L.) B mueunu npoayktu. OmnpeneneHu ca ChCTaBbT,
AHTUMHKPOOHHUTE CBOWCTBA M HETOBUAT €(EKT BbPXY MHUKPOOPraHU3MHUTE Ha
CTapTepHU KYJATYpH 3a MJIEYHU MPOAYKTH. YCTAHOBEHO €, Y€ TO IpOsBABA
aHTUMHKPOOHA aKTHUBHOCT, HO HE MHXMOMpa Pa3BUTHUETO HA MIIEYHOKHCEIIUTE
OakTepuu B MIIEUYHUTE CTApTEpHU KyIATypu. ETEpHUUHOTO Macio OT KuM e
MOAXO/SIIO0 €CTECTBEHO ION'BIHEHHE KbM MIIEUHUTE MPOIYKTH.

I.8-13. dyHKIIMOHATHUTE XpaHU ObP30 HABIU3AT B €KETHEBUETO HA BCEKU
YOBEK, KOWTO HCKa J1a C€ XpaHW 3ApaBOCIOBHO. PYHKIIMOHAIIHA XpaHA € Ta3H,
KOSITO OCBEH OCHOBHUTE M3UCKBAHMS KbM XpaHaTa, OCUTYPSBA U JOIIBIHUTEIHN
3npaBHU €(EeKTH BBbPXY 37paBeTo Ha Xopara. DOyHKIMOHAJIHUTE XpaHH
OOMKHOBEHO CBHABPKAT CHCTABKH, KOUTO HUMAT OJIATONPUSTEH €(EKT BBPXY
ypeBHaTa MUKPO(hI0pa Ha TSUIOTO I ChIIBPKAT OJUT03aXapuau, KOUTO ca borat
U3TOYHUK HA XPAHUTEJTHU BIAKHUHHU U CHUIO MUMAT IMOJIOXKUTEIEH €(eKT BbpPXY
MUKpPOOPTraHU3MHUTE B XPAHOCMUJIATEIHHUS TpakT. B Ta3um crarus e naneHo
onpeaeneHue 3a PyHKIMOHAIHHA XPaHU, CYpOBUHHM KOUTO MOTaT J1a C€ U3IMO0I3BAT



3a TMOJy4YyaBaHE Ha TaKWBa XpaHU KaKTO W TMPOU3BOJCTBEHA CXeMa 3a
IPOU3BOJICTBO HA (DYHKIIMOHATHU OMCKBUTH.

I.8-14. PazpaborBaHeTo Ha oOpa3oBaTEIHU JACHHOCTH M CHOUTHS, 3a
3armo3HaBaHe HAa YUCHUIIUTE C HAYMHUTE Ha 3JPAaBOCIOBHO XpaHEHE M TAXHOTO
MPWIOXKEHNE, € BaXKeH (aKTOp 3a MOJOKUTEITHATa XpaHUTEIHA KYyJITypa B
MOPAcTBAMIOTO mMOKoJeHue. llenTta Ha mpoydyBaHeTo € Ja ce |3cieaBaT
XPAaHUTEIHUTE HABUIIM HA YYCHHIIUTE B IIOCJICIHUTE KJIAaCOBE B CPEIHUTE
YUHJIUIIA U J1a UM c€ O0SICHH HEOOXOIUMOCTTa OT HH(POPMAIIHs, KOTaToO MpPaBsIT
MOKYTIKA Ha XpaHU U HAITUTKH.

I'.8-15. Hacrosimata cratus pasriek/a OTHOIICHUETO Ha MOTPEOUTEIUTE
OT TPAJICKU M CEJICKU THIT KbM H3IOJI3BAHETO HAa HHPOPMAIHS, KOSATO ChIABPKAT
eTuKeTuTe Ha XpaHute. [lpoBeaeHW ca TpoydBaHUS M pE3yJITaTUTE ca
o0paboTenu u 0060011eH0 upe3 nporpamata MS Excel. Ilenta Ha ToBa u3cnensane
€ J1a ce OTKPUSAT Pa3InuusATa U IPUIMKUTE B peIUIa TTOKA3aTeINH, MPOCeIsBAIIN
MOBEJACHUETO Ha MOTPEOUTEIUTE B TPAJOBETE U cellaTa U TOBAa, KOETO UM IoMara
J1a HampaBsT cBOsI HGOpMUpaH W300p 3a XpaHU U HAITUTKHU.

I.8-16. IlpeOuoTnimre wWMaT TOJSIM TOTEHIMANT KaTo areHTu 3a
nofgoOpsiBaHEe WM TMOJIbpKaHe Ha OallaHCHpaHa YpeBHa MUKpodiopa, 3a
no100psiBaHe Ha 3/IpaBETO U 01arochCTOSTHUETO. Te ca HEeCMUIIaeMU XpaHUTEITHU
CHhCTaBKH, KOUTO UMAT OJIaronpusteH eeKT 4pe3 CeTECKTUBHUS UM METa00IN3bM
B upeBHMsI TpakT. KiltouoBo 3a TOBa € cienpuuHOCTTa Ha MUKPOOHUTE TPOMEHHU.
bnarogapenue Ha METONOJIOTUYHUTE W (yHIAMEHTAJHM H3CJIEABaHUS Ha
MHUKPOOHOJIO3UTE € MOCTUTHAT OIPOMEH HaIlpelbK B pa30MpaHETO Ha YpeBHATa
Mukpopaopa. HampaBenu ca rossm Opoil mpoydBaHMs, KOMTO MOKa3Bar, 4e
KOHCYMaIlUsATa Ha XpaHH, ChIBPIKAIIN OMPE/ICICHN BEIIECTBA MOXKE J1a TOBEJIE JI0
3HaYUMHU TIPOMEHH B CbCTaBa Ha upeBHaTa MuKpodmopa. Konmemmusita 3a
npeOMOTHIIN € /1a Ce 3aCHIIA pacTeXka Ha MOJIE3HUTE OaKTepuH B JI0JHATA YacT Ha
yeppara. VIMa rojsiM HMHTEpec KbM yBeJIMYaBaHE Ha Opos M aKTHUBHOCTTA Ha
nojnesnute Oakrepun (Bifidobacteria). ®okychT Ha TO3u 0030p Oecmie ga ce
nmocoyat npedunornunutTe edextu (ondumorennn edhekTH) Ha akarpeBaTa cMoja
U uHynmuH. Hsikoun edextu Ha u30paHuUTe NPEeOMOTHMLM ca JOKa3aHU 4Ype3
KJIMHAYHHA W3CJICIBAHUS, JIOKATO APYTH ca IMOJIydeHH BH3 OCHOBA Ha iIn Vitro
TECTOBE.



I.8-17. Ta3u cTratusTa ONKCBA PE3yJATATUTE OT MPOBEICHOTO MPOYYBaHE 32
n300pa Ha Xopara, >KMBEEUIN B TPAJCKU U CEJICKU pailoHM, Ha Hal-U3MOJI3BaAHUTE
XpaHU W HANUTKW, KOUTO C€ Mpejjarat B ThproBckaTta Mpeka. HampaBeH e
CpaBHUTEJICH aHAJIU3 Ha JJOBEPUETO B MHGOpMALIMITA HA €TUKETUTE HAa XpaHUTE,
poJiATa Ha €TUKETUTE B M300pa Ha 3ApaBOCIIOBHA XpaHa M BB3MOKHOCTUTE 3a
ONITHMH3UpPAHE Ha MpoIeca Ha HHPOPMAIIHSL.

I.8-18. Onpenenenu O0sXxa ONTUMAIHATE YCIOBUS 332 UMOOWIM3UpPAHE HA
antu-AFM1 Tena BbpXy MarHUTHU HAHOYACTUIIM, KaTO O€ M3BBPIICHA MPOMSIHA
Ha IIbpPBOHAYAIHATA KOHILIEHTpAIMsl Ha aHTUTENIaTa. Y CTAaHOBEHA € ONTUMalHaTa
koHueHTpamuss Ha MNPS-mAb u AFMI1-¢dayopeciienTeH KOHIOTaTH 3a BCsKa
npoba. OnTuMuzanusiTa Ha TE3W YCIOBUS OCUTYpsSBa UYYBCTBUTEICH W
BHCOKOCEJIEKTUBEH UMYHO(MIyOpeCleHTEeH aHaiu3 3a oTKpuBaHe Ha AFMI B
MJISIKO.

I.8-19. Engata e pacTeHue, KOETO MPOM3X0XKJa OT MOHroiaus Hu
NpUHAIICKH KbM cemelicTBo Polygonaceae. MHoro 4ecrto T ce CpaBHsBa C
IPYTY 3bPHEHU KYJITYPH, IOPAIX CXOJHOTO M OTIJIEKAAHE U IpriioxkeHue. [{enra
Ha TO3W 0030p € Ja ce omnpeAenar (HU3MKO-XUMHHHUTE XapaKTEPUCTHKU Ha
3ypHEHaTa CypOBHHA €J1J1a U OpallHOTO, NOJYYEHO OT HEsl.

I'.8-20. buckBuTHTE Ca MPOIYKTH, KOHCYMHPAHHU OT Pa3IUYHU BH3PaCTOBU
rpynu. Llenara Ha Ta3u cratusa € Aa ce ONpeaessuT pe3yiTaTuTe Ha OUCKBUTH,
MOJTyY€HHU OT CMEC Ha MIIEHWYHO ¥ OpalIHo OT JIMMEL B Pa3IMuHO ChOTHOILIEHHUE.
3a nenra 6sxa npurorBeHu oucksutu ¢ 0, 30, 50, 70 1 100% OparmHo OT TUMell.
[Tonmy4yeHu ca CTOMHOCTH 32 BJIaroChIPbKAHUE, MUHEPAJIHU BEILECTBA U BT HA
OUCKBUTHTE.

I.8-21. 3bpHEeHUTE KyNTypu ca OCHOBHHUST HM3TOUYHHUK Ha MPOTEHHH,
MAa3HWHH, BUTAMHHHM, MUHEPAJIU U AHTHOKCUIAHTU. JIMMEUbT MpOU3X0kKIa OT
Typumsi, HO ce cpemia U Ha bankanckus nonyoctpoB. ChbabpixKa TOJISIMO
KOJIMYECTBO BUTAMHUHM, MUHEpAId UM AHTHUOKCHUIAHTH, KOUTO Ca IIOJIE3HHU 3a
3IpaBeTo Ha xopata. llenta Ha TO3uM nMUTEpaTypeH 0030p € Ja ce pasrienar
XPaHUTETHUTE CBOKCTBA Ha JIMMENA.

I.8-22. PazpaboTeHu ca MJICYHOKHUCEIUTE MPOJYKTH C 000OTaTeH ChCTaB,
ype3 100aBsHE Ha JICHEHO CEeMe M CycaM, OBECEHH SIIKU, MEJ M €eTEPUIHO MaCJIO



ot kxuM (Carum carvi L.). M3cienBan e eheKkThT Ha JOOABKUTE BHPXY MpoIieca Ha
oOpa3yBaHe Ha KHUCEJIMHA, CHHEpPE3Wca W Pa3BUTHUETO HA MIICYHOKUCEIH
OakTepuu. YCTaHOBEHO €, e Te UMaT J00Bp e(heKT BhpXY Mpoiieca Ha 00pazyBaHe
Ha MJIeyHa KucenuHa. [lomydeHWTe MPOMYKTH UMAT JAOOpU OpraHOJICTITHYHU
napaMeTpH, ChC CICIU(PUIHNTE 32 KHMa BKYC U MHPHC.

I.8-23. Pa3zpaboTenu ca MIeYHH MIPOTYKTH, KOUTO ca C 00OTaTEeH ChCTaB,
ype3 m00aBsHE HA JMMOHOBH CEMEHA, CycaM, OBECEHHU SIKH, MEI M CTEPHYHO
macio ot 6ocuirek (Ocimum basilicum L.). M3cienBan € epekThT Ha 100aBKUTE
BBPXY Ipolieca Ha MOAKHUCIISIBaHE, CHHEPE3UCca U Pa3BUTHETO HA MJICUYHOKHCEIN
OakTepuH. YCTaHOBEHO €, Y€ T€ ca MOJIC3HH 3a MIICYHOKHCEIUS MpoIieC.
[TpuroTBeHUTE MPOIYKTH KMAT MHOTO TOOPH OPTaHOJCIITUYHH CBOMCTBA M MOTaT
YCIIEIIHO J]a CE U3IMO3BAT 3a IeUTe Ha (PYHKIIMOHATHOTO XpaHCHE.

I.8-24. B ta3u paspaboTka e mpoydeHa WH(pOpMaIusaTa 3a €TUKeTa Ha
IIPOU3BOJIHO M30paHu O€3aJIKOXOJHM HAMUTKH OT TBhProBCKaTa Mpexka, IO
OTHOIIIEHUE Ha TOOABKUTE B TAX: MpecapBaTUBU, aHTUOKCUIAHTH, PEryJIaTOpy Ha
KUCEIMHHOCTTA. JIJaHHUTE OT MPOYYBAHETO Ca CPABHUMH, OTHOCHO NMPUCHCTBUETO
UM U YecToTaTa Ha TAXHOTO u3noi3BaHe. iMa u mHdopMmanus 3a uMeHaTa H
npousxoja Ha E - HoMeparta u TAXHOTO Bb3JEHCTBUE BbPXY YOBEHIKOTO 3/PABE,
Yype3 I[BETOBU CXEMH, CpPaBHEHH CbC ''cBeTo(dapu". YCTaHOBEHO €, ue pojsita Ha
€TUKETa € Jla Ce MOCTUrHe MH(popMHpaH M300p Ha 0E3aJKOXOJHU HAMUTKU OT
NOTPEOUTENNTE, B MMPECIISABAHETO UM Ha 3IpAaBOCIIOBHA U OajaHCUpaHa JIUeTa.

I.8-25. ETuketnpanero € BaKCH U HAJIC)K/ICH M3TOYHHK Ha MHQpOpMaIus
3a motpedurenure. XpaHEHETO M 37paBETO Ca MHOTO TSICHO CBBpP3aHHU. Xopa,
3arpmKeHH 3a 3/IpaBEeTO CH, TpsIOBa Ja UMat oOIa MpeacTaBa 3a paluoOHATHOTO
OayraHcHpaHO XpaHEeHe, 00raTo Ha BCHYKH OCHOBHU XpaHUTETHU BemiecTBa. [Ipe3
MOCJICTHATE JIECETUJICTHSI OCOOCHO akKTyajeH € MpoOJeMBbT C HEIOCTHTa Ha
XPaHUTEITHW BEIIECTBA: HEAOCTUT HA KaIIUH, JKENIA30, Woa W ACHUIIUT Ha
dbayopu, Kauuii, celeH, UHK. L{enta Ha HacTosIIaTa CTaTUA € J1a Ce MPOCIICIH
MHTEpeca Ha MOTPeOUTENINTEe KbM IOKyIKaTa Ha MJISKO M MJICYHHU NMPOAYKTH B
THPTOBCKAaTa MpeXa OT HMHPOpMalHsiITa, KOSITO € IMpEeJCTaBeHAa HAa €TUKETHUTE.
MIISKOTO 1 MIISYHUTE TTPOTYKTH ca OCHOBHATA XpaHa 3a ObJITapCKOTO HAaceIeHHE.

I.8-26. EBponielickusT chi03 U37aje AMPEKTUBHU U PETIIaMEHTH B 00J1acTTa
Ha 0e30MacHOCTTa Ha XpaHUTE, KOMTO MPSKO 3acsiraT omakoBkara uMm. Mwma



OTPOMHO pa3HooOpasue OT QYHKIUH, KOUTO E€TUKETUTE HA XPAaHUTE U3IIbJIHABAT
- ”HOPMATUBHU, IIPOCIIEABaHE, KOJUPAHE, 3alUTa CpeUly KpaxkOu U u3Mamy,
OpeIyNpexICHUE 32 HETIOAXOAAIIO ChbXPAHEHNE, CTUMYJIMPAHE Ha MPOJIaxOuTe,
UACHTU(ULMpPaHE U pa3rpaHUYaBaHe Ha MapKaTa Ha MPOJyKTa, oJAIoOMaraie Ha
MHBEHTApa B CKJIAJ0BETE U NpoLEAypUuTe AHAIN3 HA ONACHOCTUTE U KPUTUYHUTE
koHTposHu Touku (HACCP) B mpom3BoicTBa, MOKa3aTeHU 32 ThPTOBIUTE H
nopu obpazoBaTenHu 3a morpedutenure. Permament 1169/2011 BpBexIa HIKOH
JOITBJIHUTETHU HOBU €J1eMeHTH. [[poyuBaHus B OCIEAHUTE TOAUHU [TOKA3BaT, 4e
NOTPEOUTENNTE Ca HaW-B3UCKATEHU KbM O€30MACHOCTTa Ha IMpeajaraHurte
XpaHd M HAOUTKH, KAKTO M JIO0 TOYHOCTTa Ha KOJMYECTBOTO MPOIYKT B
OmakoBKaTa. Te3nM NpPEeTeHUUUTE H3UCKBAT HOBAa KYyJITypa B Cb3AABaHETO U
M3I10JI3BAHETO HA OMAKOBKHU U MOANOMAaraHe Ha rasapa Jia mpejsara npoayKTH C
HE0OXOMMUTE KaueCcTBa, OTTOBAPAILIY HA BCUUKU CTAaHAAPTU U U3UCKBAHUATA HA
CHOTBETHHUTE TOKYMEHTH, OCOOEHO KbM MOTPEOUTEITUTE.

I.8-27. TlpoBeneHo € mpoyduBaHE Ha NMPOU3BOJIHO M30paHU E€TUKETHU Ha
MECHM NPOAYKTH Ha TMas3apa, OTHOCHO J100aBEHMTE YCWJIBATEIM Ha BKYyca.
JlaHHMTE OT €TUKETUTE ca 0000IIeHN U aHanu3upaHu. belle npoyyeHa possita Ha
Ta3u Tpymna A00aBKU BBPXY 3paBETO HA moTpedburenute. Upes IBETOBU CXEMH,
nogoOHu Ha "cBeTodapute", ca MpeacTaBy NOAPOOHOCTH 3a OTACTHUTE JOOABKU
c texHus E - Opoii, mpousxos, poJisi U 3HAUCHHE B MECHUTE MPOAYKTH. bermie
YCTaHOBEHO, Y€ MH(POpMaALMATA 3a €TUKETa OTHOCHO ChCTaBa Ha MPOAYKTHUTE, €
Ba)KHA 3a MMOCTUTaHe Ha UHPOPMUpPaAH U300p HA MECHU TIPOTYKTH.

I'.8-28. ma pa3paboTeHu MIIeYHU MPOAYKTH, KOUTO Ca C 000TAaTEeH ChCTaB,
ype3 100aBsIHE HAa JUMOHOBH CEMEHA, CYCAMEHU CEMEHAa, OBECEHU SIIKH, MEJl U
eTepuyHo Maciio ot kombp (Anethum graveolens). Ilpoyden e edekThbT Ha
no0aBKaTa OT €TePUYHO MAciO OT KOMbpP BBPXY MpoIeca Ha MOJKHUCISBaHE,
CHUHEpe3Hca U Pa3BUTHETO HAa MIICYHOKHCENUTE OaKTepuu. Y CTAaHOBEHO €, 4€ TO €
MOJIE3HO 32 MJICYHOKHUCENHs Tipotiec. [[puroTBeHuTe MpOAYKTH ca ¢ MHOTO 100pU
OpraHOJICTITUYHU CBOMCTBA M MOXKE YCICIIHO Ja C€ M3IOJ3BAT 3a IEJIUTEe Ha
(GYHKIIMOHATHOTO XpaHEHE.

I.8-29. bera rmokaHuTe NOpUHAAJIEKAT KbM TIpynara pa3TBOPUMHU
XpaHUTEHN BIaKHUHU. Te ce chCcToAT OT D-TIIoKO3HM MOHOMEpH, CBBP3aHU
ype3 B-rIuKo3uAHU BpB3KU. ChINECTBYBAaT pa3iMdHM HM3TOYHUIM Ha Oera
TIIIOKaHW: Mas, TbOW, pasIuYHd BHJOBE OaKTepUH, €YEeMHK | OBeEC.



HpOI/IBBOI[CTBOTO Ha OeTa TJIIOKaHU € CBbpP3aHO C Ha4YWMHa Ha HW3BJIMYAHC
(CKCTpaKHI/IH) OT ©CTECTBCHHUSI M3TOYHHUK. B Tasm crarus e HaaCH IIPCriICa Ha
(1)I/IBI/I‘IHI/ITC U XMMUYHHUTE CBOMCTBA Ha Oera I''IFTOKaHUTC, TAXHATa YHOTpe6a B
CKCIHCBUCTO, KAKTO U 3APABHUTC IIOJI3N OT TAXHATA KOHCYMalus.

I.8-30. [lo Bpeme Ha m3MMYaHE MPEHOCHT HA TOMHWHA W Maca MpPOTHYa
€THOBPEMEHHO, MOpaJy MOBHILIEHATa TemrepaTypa. TorinHaTta ce mpeHacs: oT
TOMBJ BB3yX HA MOBBPXHOCTTA HAa MPOAYKTa Upe3 KOHBEKIUS U CIlel TOBa
IPEMHUHABa KbM BBTPELIHOCTTA HA MPOJYKTa, JOKATO BjaraTa HE C€ M3Mapu OT
camusi HpoayKT. Te3um mpouecu BIMSAAT BbpPXY KayeCTBEHHUTE IapaMeTpu Ha
OMCKBUTUTE, KaTO BJarochibpXkKaHhue M LBAT Ha Oucksurure. Ilpu
IOPOU3BOACTBOTO Ha OMCKBUTH M3I0J3BaXMe 3 BHUJA E€UEMHUYEHO OpaliHo.
[TpousBoactBoTo Ha 6uckBuTU € copen AACC meton 10-50D. Onpenensinero
Ha [IBETOBM XapaKTEepUCTHKUM € ¢ mnomomra Ha Minolta Chroma Meter.
OmnpenensiHETO Ha Blarata B XpaHUTEIHUTE MPOAYKTH € €ANH OT Hali-BaXKHUTE
aHayu3u. OT NOJyYEHUTE PE3yATaTU MOXKE J1a CE 3aKIII0UH, Y€ HUCKUAT IPOLEHT
Bjara, IMOBMILIEHATa TEMIIEpaTypa U CHOTHOIIEHUETO MEXAY NIIEHWYHOTO U
€4eMHUUYEHOTO OpalllHO BIUSAT BbpPXY I[BETa Ha OMCKBUTUTE. Upe3 yBenndyaBaHe
Ha MPOLIEHTa HAa €UEMUYEHOTO OpallHO, OMCKBUTUTE MOTy4YaBaT MO-ThbMEH LIBAT.

I.8-31. 3bpHeHUTE XpaHH OCUTHPSBAT EHEPrusita, HEoOXoauMa 3a
eXeTHEeBHUTE PYHKIIMU U 0OMYaliHUTE METAOOIUTHU Npolieck. E4eMUKbT OCBEH,
Yye ce M3I0JI3Ba KaTO OCHOBHA CYpOBHHA B IIPOM3BOJCTBOTO Ha OMpa U YHUCKH,
HamMHpa MPWIOKEHWE U B XJIEOOMOPU3BOJACTBOTO, 4Ype3 oOoraTsBaHE Ha
NIIEHUYHH [TPOYKTH WM YPE3 IBJIHO 3aMECTBAHE HA MILIEHUYHOTO C €4EMUYEHO
Opamro. Triticum monococcum L. e auBa IIIEHHIIA, YHHTO HHTEPEC KBM
OTIJICK/IAHETO CE MOBUIIABA MOPAAN JUETUUHUTE XPAHUTEIHHU aCIIEKTH Ha TO3H
KOHKPETEH BU/]I NIIIIEHUIA, I1aBHO MOPaJH BaKHATA POJIS 32 MPEAOTBPATIBAHE HA
pak, 1uabeT U XpoHWYHU 3a0ossiBaHus. LlenTa Ha Ta3u cratus € ga ce oleHaT
3HaHUATA U Harjlacute Ha notpedutenute B PenyoOnuka Makenonus u PenmyOinuka
bparapus Mo OTHOLIEHHE HA KOHCYMAalMsTa Ha 3bPHEHU XPaHU B €KEIHEBHOTO
XpaHEHE U MPOJYKTUTE OT Pa3JINuYHU 3bPHEHU KYJITYpH.

I.8-32. B muoro mnponecu u onepanuu B XBII ¢ HOOXxomumo nma ce
OTPENEINIAT pa3IuYHU MapaMeTpyu Ha TIpolieca, UMaKW MPEBUl PEOJTOTUUHUTE
CBOMCTBA Ha MaTepuaiute (TBBPAU WJIM TEYHHU), T.C. TAXHOTO TOBEJCHUE
(nedopmarys WM U3THYAHE) MO Bb3JEHCTBUETO HA CHIIMTE HAa HAIIPEKEHUETO.



PeosiornunnTe CBOWCTBA Ca Ba)KHU, ThM KAaTO BIIMSSAT BBPXY KayeCTBOTO Ha
kpaiinus npoaykt. [lo Bpeme Ha mporeca Ha cMecBaHe B TECTOTO CE€ pa3BUBAT
KEJAHUTE PEOJIOTMYHU CcBoMcTBa. M3mom3Banu ca 4 Bujga OpaiHO: OsU1o
NIIEHUYHO, €4EMUYCHO U JIMMEIIOBO OpaltHo U (hjeHKoBaH JTUMEl, TPOU3BEACHH
B PenybOnuka bobarapus. bsxa anammsupanu oOmo 16 cmecu ¢ pasinyuHO
CHOTHOILIEHUE HA NICOUYCHUTE OpalrHa. 3a u3cjaeiBaHe Ha PEOJIOTHYHUTE CBOMCTBA
Ha OpairHaTa (MaKCMMaseH BUCKO3UTET, HaMaJlsiBaHE HAa BUCKO3UTETA U e(DEeKT Ha
BpbIaHe € m3noikBaH ammiorpad Brabender Micro-Visko. Ycranoseno e, ue
Hal-BUCOK MAaKCHUMAaJeH BHCKO3UTET HMa CMECTTa OT OsJI0 MIIEHUYHO H
egyemuueHo OpamrHo (30:70), a Hall-HUCHK CMECTa OT €YEeMHYCHO U OpalrHo OT
mumen; (30:70). HamansBaHero Ha BHCKO3UTETa € Hall-HUCKO B CMECTa OT
edeMuueHo u JimmenoBo OpamrHo (70:30). EdbekTsbT Ha BpbIllaHEe € Haii-BHCOK B
cMecTa OT OpalllHo OT JuMel U QuieKoBaH Jumel] B cboTHoIIeHue (30:70).

I.8-33. M3non3BaHero Ha HETPAAWIMOHHU CYpPOBHHH H OpaimiHO |
3aMECTBAHETO Ha MIIEHUYHOTO OPAIIHO C TSIX Cle[Ba ChBpEMEHHATA TEHACHITHS,
3a MPOMU3BOJICTBO HA 37IpaBOCIIOBHU XJieOHU m3nenus. llenTta Ha Ta3u cTaTus e aa
MOKaXe PA3JIMKUTE MEXIY OpalTHOTO OT TOJIO3BPHECT U OJIIOIIEH €YEMHUK U
ouckButH, npousseaeHu oT 100% OpanrHOTO OT roJIO3EPHECT U OJTIOIIEH €YEMUK.
bucksutute 6s1xa npousseaeHu no Mmetog AACC 10-50D, Brarochabp:kaHUETO
e onpexaeneHo cbriaacHo [SO 6540, chabpkaHUMETO HAa MUHEPAIHHU BEIIECTBA
memnes ca onpeaeneHu cwiaracHo Meror ISO 5984: 2002. bsaxa omnpenesieHu u
aHTHOKcUJaHTHaTa akTuBHOCT (Mmeroq DPPH) u oOummre mnonudenonu
(ompenenenn ¢ peareHT Folin-Ciocalteu) Ha Opamnara u OuckButute. Cren
U3MHMYaHEeTO UM Oelle M3MepeH IBEeThT Ha OuckButute B cuctemara CIE L * a *
b * ¢ momoira Ha konopumeThp (Konica Minolta Chroma Meter CR-400). Ot
HaIllpaBEHUTE aHAJM3HM YCTAHOBHXME, Y€ OJIONICHOTO €UEMHUYEHO OparrHo mMma
MO-BUCOKA BJjIara, TereN, aHTHOKCHIAaHTHAa aKTUBHOCT M 00muy moiaudeHomu,
OTKOJIKOTO TOJIO3BPHECTHUAT €YEMHK. XUMUYHUAT aHAIU3 Ha OWCKBUTHTE
MOKa3Ba, Y€ TOIUIMHHATa 00paboTka (M3MMYaHE) HaMallsBa Bllarara, IMemnenTa,
AHTUOKCUJAHTHATaA AaKTUBHOCT M OOmMTEe NOJU(EHOTU B OHUCKBUTHUTE.
[IpousBenennTe OUCKBUTH C OJIIOIICHO €YEMUYEHO OpalHo Osixa Mo-JIeKH, TOo-
MajJKO YEpPBEHU U TMO-KBJITH OT OHUCKBUTUTE, TNPOU3BEACHU C OpamrHO OT
TOJIO3BPHECT CUEMUK.

I.8-34. Tlonatuero 3a YCTOMYMBOCT B YINPABICHUETO HA TPAJCKUTE
OTIAaJbUHU BOJU € BCE MO-YECTO M3IOJI3BAHO U C€ (POKYCHpa OCHOBHO BBPXY



HAYMHUTE 32 OMAa3BaHE Ha OKOJIHATA cpefa, OOIIECTBEHOTO 37paBe W BOJHUTE
pecypcu. Iletusar kanan ce HaMmupa B Tpajl bUtomns u e u3biIHEeH C MIaHWHCKA
Boja - Cua Boja. [TonoBuHaTa oT PexaqHUTE OTMAABLYHU BOAM OT rpaja buroina
u ceno KpaBapu v mpoMUIIUIEHUTE OTIABUYHUA BOJIM OT (habpuKaTa 3a IPOXKIU U
ankoxoy, OwpeHara ¢abpuka, (aOpukara 3a MPOU3BOJCTBO HAa XapTHUEHU U
KapTOHEHW OIIaKOBKM, IteyatHunara ,Kupo [lammapo®. W3meparennure
MYHKTOBE ca MO MeTus kKaHai: M3MepBaTenHa Touka | - meTyu KaHal Ha U3X0/1a OT
burons, N3mepBarenna Touka 2 - et kanan npu ceno Kpasapu, M3mepBarenna
Touka 3 - meTu KaHal, npeau 1a Biese B UepHa Peka. 3a onpenensine CbCTOSHUETO
Ha BOJaTa B TMeTHUs KaHal Osfxa W3CIEABAHU CIEIHUTE (DUIUKO-XUMUYHU
napamMeTpu: TeMIiepaTypara Ha BojaTa, OIpejelieHa ¢ IUudpPOB TEPMOMETHD,
MBTHOCTTa (HEMpPO3payHOCTTa) Oemie ompeneiaceHa ChC TypOUTUMETPH,
CyCHEHJIUpaHU TBBPAM BEIIECTBA, Pa3TBOPEH KHUCIOPOJ, OUOJOTHYHA
notpedHocT Ha kuciaopo (BIIK) , xumuyeckaTta motpedHOCT Ha Kuciaopo (XI1K)
U opranmyHeH BbriIepoa (TOC), ompenenen ¢ momomnra Ha UV PASTEL -
UHCTPYMEHT 32 JIUPEKTHO OTYUTAHE HAa CTOMHOCTHTE. BCcuuku mpernemu ce
IPOBEXJIAT Mpe3 MapT u centeMBpu. OO0OIIaBaKKU TMOJIYYCHUTE PE3YNITATH,
MOXKE J1a C€ 3aKIIF0UH, Y€ HAN-TOJISIMO € 3aMbpPCSIBAHETO B U3MEPBATEIHA TOUKA 2,
KOETO € MO-CUJTHO M3paszeHo mpe3 centemBpu. CtoiiHocTTa Ha BIIK e 370mg/L,
Ha TOC e 72,0 mg L Ha chmoTo MSCTO 32 M3MEpPBAHE W ChIIUA Mecel. Tazu
CUTyalus c€ IbKU Ha MOBUIIIEHATA KOHIICHTPAIUs C OPTaHUYHO 3aMbPCSIBAHE B
M3MepBaTeliHaTa Touka 2. 3aToBa € 3a MPEeIMOYUTaAHEe BPEMEHHO Jia CE MOYUCTBAT
KaHAJIMUTE U J1a CE IPEUYNCTBAT OTIAIbYHUTE BOJIH, 3 J1a CE OMa3U OKOJIHATA CPEa.

I.8-35. Ima mileyHU TIPOJYKTH, pa3padOTeHH C O0OTaTeH ChCTaB 4Ype3
no0aBsiHE HA TUMOHOBO CEME, CYCAMOBH CEMEHA, OBECEHHU SIIKU, MEJI U €TEPUYHO
Mmacio ot puras (Origanum vulgare L.). EdbekTbt Ha q0o0aBKHTE BHPXY Ipolieca
Ha TOJKHUCIIIBaHE, CHHEPE3UCca M Pa3BUTHETO HA MJICYHOKHCEIUTE OAKTEPHH €
Mpoy4YeH. YCTaHOBEHO €, Y€ Te ca IMOJC3HW 3a MIICYHOKHCETHS TIPOIIEC.
[IpuroTBeHHTE MPOAYKTH Ca C MHOTO IOOpY OPTaHOJICTITHYHHA CBOMCTBA U MOXKE
YCTEIIHO J]a Ce U3MO0JI3BAT 32 IEeJTUTE Ha (PYHKIIMOHAITHOTO XpaHEHE.

I.8-36. IlenaTa Ha Ta3u cTaTHUsA € J1a ce u3caeaBa e(EKTHT OT 3aMECTBAHETO
Ha YacT ot mmeHn4yHoto OpamrHo (20, 40 u 60%) cbc crenuaiHo MUBOBAPHO
MaJIoBO edeMudeHo OpamHo (AMOBp) M e(deKThT Ha HaMmajeHaTa 3axapo3a
(66,6%, 33,3% u 0%) BBpXy KauecTBOTO Ha OuckBuTuTe. bsixa omnpeneneHu
(GU3NYHNTE, TEKCTYpHUTE, IBETOBUTE U CCH30PHUTE CBOMCTBA Ha OMCKBHUTHTE.
Onpenenenu 0sxa U ChIBPKAHUETO HA OOIIM MOJMGEHOIN U aHTHOKCUAHTHA



aKTUBHOCT. B3 OCHOBA Ha pe3ynTaTuTe OT MPOBEIECHOTO U3CIIEBAHE MOXKE /1A CE
3aKJII0YM, Y€ IUpUHATa U KOS(UIUEHTHT Ha Pa3lpOoCTpaHEHHUE HAa OMCKBUTHUTE
3HAUUTEITHO Ca HaMaJielM U JeOeIMHaTa Ce € YBEJIUYMIa MPONOPIHUOHATHO Ha
HaMaJIsiBaHETO Ha Jo0aBeHaTa 3axapo3a. Te3u nmpomeHu 0sxa mo-ciado u3pa3eHu
B npobute ¢ nobaBsHe Ha MaioBo OpamHo. HamansBanero Ha 3axapo3ata
3HAYUTEIIHO HamalisgBa CHJIaTa Ha CYyNBaHE M TOBAa HaMajJe€HHE € OIlIe IO-
OYEBUHO 3a MPOOUTE OT OMCKBUTKU OT €YEMHUYEH Malll. SIpKocTTa HamaisBa
MPOMOPLUMOHATHO C JO00AaBSAHETO HA MaiIoBO OpaimrHo. J[00aBsiHETO Ha Mail
3HAUUTETHO  TMOBUIIABa  OOIIOTO  ChAbpKAaHME HAa  NOMUPEHOTU |
AHTUOKCUJAHTHATa AKTUBHOCT Ha OuckButuTe. Cropes CEH30pHUAT aHAU3
OuCKBUTHTE C T0OABKa Ha MAJIIIOBO OpalTHO UMAT MPUATEH CJIAJIBK U ITBJIECH BKYC.
Moske n1a ce 3aKJt0uH, 4e CIEUaAIHOTO MMBOBAPHO MAJILIOBO €4€MUYEHO OpaIIHO
MOXK€ YCHEIIHO Ja CE€ H3MOJ3Ba MPH MPOU3BOACTBOTO Ha (YHKIMOHAIHU
OMCKBUTKY C €THOBPEMEHHO HaMallsiBaHEe Ha T00aBsHETO Ha 3axapo3a.

I.8-37. llenta Ha Ta3uW cTaTHs € J1a C€ CPAaBHAT GUBNIHUTE U CEH30PHUTE
XapaKTEPUCTUKU Ha KpEKepu, IMOJyYeHH 10 TpU pas3IuyHd MeToaa. 3a
[OJly4yaBaHE Ha KPEKEpUTe IO IbPBUS METOJ TECTOTO Oelle OCTaBeHO Ja
(epmentupa 16 h npu Temmeparypa 26°C. Ilpu To3um MeToj Ma3HUHATA
(moptenunra) ce mob6asst mon ¢dopmara Ha macieH nonydadpukar. Bropara
pelentypa ce pasjinyaBa OT II'bpBaTa Mo BpemeTo Ha ¢epmeHTanusa (2h) u mo
HA4YMHA Ha 100aBsiHE HA MacoTo. [Ipu n3nona3Bane Ha TO3H METO]] 3a TIOTy4YaBaHe
Ha KpeKkepu Ma3HUHUTE Osxa 1o0aBeHu moj opmara Ha OYUYKH B CAMOTO TECTO.
Paznukarta Mexay TpETUST U MbPBUTE JIBA METO/IA € B U3IOJI3BaHUs HAOyXBaTeN
(B Tpetusat meton ce uznon3Ba NaHCOs3, a B mbpBUTE JIBa - IpecyBaHa Masi) U
nurnicata Ha pepMeHTanud. bsaxa uzcnenaBanu: remneparypara u pH npenu u cien
dbepmenTanus, 3aryoute npu GpepMeHTaIus, 1edenuHara, IMaMeTbpbT, 00EMbT,
BETHT M CEH30PHUTE XapaKTePUCTUKH Ha ToilyuyeHuTe kpekepu. OT
HAIpaBeHHUTE W3CIeABaHUs Oellle yCTaHOBEHO, Ye TeMIepaTypara 1mo Bpeme Ha
depmenTanus ce yBennuara, a pH nHamansiBa. Kpekepure moixy4eHu ot TeCTOTO,
KOETO € pepMeHTHpaso 2 yaca, UMaT Hal-rojiiMa AeOenrHa, TMaMeTbp U 00eM.
OT ceH30pHUS aHANIU3 CTaHa SICHO, Y€ KpeKepuTe, MOJyYeHH 1o MeTo 1, ca Haii-
n00pe OIEHEHH.

I.8-38. IlenTa Ha TO3U JIOKJIAJI € J]a C€ YCTAHOBH BJIMSHUETO HA PA3IUUHUTE
HAYMHYU Ha ChXPaHCHWE U PA3IMYHUTE TMOJISIPHU OPTaHUYHU Pa3TBOPUTEIH BBPXY
KOJIMYECTBOTO [-KapOTeH, EKCTpaxupaHo OT MOpPKOBH. [IpoOuTe ca cbXpaHsIBaHH
Py pa3IMuHM yCJIOBUS (Ma3a, XJaauiaHuk U ¢pusep). [IpoBenaena e craruyHa



€KCTpaKLMs C M3IMO0J3BAHE HA PA3JIMYHU MOJSIPHU OPraHWYHU Pa3TBOPHUTENN
(eranon 96%, wu3ompomnaHos, M300yTaHON, eTWUJaleTaT M OyTuialeTrar) KaTo
EKCTpareHTH. YCTaHOBEHO €, Y€ Hal-100pH EKCTPAaKIMOHHU CBOMCTBA HMa
U30MPOIAHONBT, a Hail-cnabu eraHonbT 96%. [lpu cpaBHsBaHe HA HayMHA HA
ChXpaHEHHE Ha MOPKOBUTE € YCTAHOBEHO, Y€ HAl-TOISIMO KOJIMYECTBO 3-KapoTeH
€ eKCTpaxHpaHo OT MOPKOBUTE, CbXPaHSIBAHU B Ma3a.

IV. Copaska 3a uanbianenue Ha [lokasaren E23. or MUHUMAIHUTE
U3UCKBaHUA 32 npugodousane Ha A/l ,,npogecop*

Tabauua 5. bpoii Touku no Ioka3zarea E23.

Ne na CopbasTop: nou. a1-p nunx. Hacrsa Bacuesa UBanosa Bpoii Touknu
y4eOHHKa
E.23-1. Hemnog C., H. Bacunesa, M. Mexanmxues. [Iponecu u anapatu B 13,33

OMoTexHOJIOruATa U XuMuuHata TexHonorus — I gact, UXTBT,
Pazrpan, 1989.

E.23-2. Heuos C., H. Bacunesa, M. Mexanpkues. [Iponiecu u anapatu B 13,33
ouorexHonorusaTa U xuMuyHara texdonorus — Il gact, UXTBT,
Pasrpan, 1989.

E.23-3. Tomor Bx., H. Bacunesa. TexHonoruu 3a mpedncTBaHe, KHUTa 20
nbpBa (IIpeuncrBane Ha ormagbunu Boau). PY “A. KbpHues”,
Pyce, [leuatna 6a3a mpu PY “A. Ksuues”, 2005, ctp. 391, ISBN
954-712-285-1.

E.23-4. Tomos B, H. I1anues, dp. [parosnos, b. Aurenos, b. ['eoprues, 5,7
P. I'puropos, H. BacuneBa. ABapuitHO-ClIaCUTEIIHU TEXHOJIOTHH.
PY “A. KwaueB”, Pyce, [leuarna 6a3a npu PY “A. KpHueB”,
2005, ctp. 351, ISBN 954-712-275-4.

E.23-5. Bacunesa, H., B. Tomos, JI. Bmagumuposn, II. Msbues, H. 8
KoBaues. [IpeunicTBane Ha otnagbunu Boau. [IbpBa yact. Pyce,
Menmarex, 2013, ctp. 312, ISBN 978-619-7071-06-1.

Oowmo 60,38

E.23-1. Hacrosmusar y4eOHMK € TMpeIHa3HauYeH 3a CTYACHTHTE OT
NuctutyTra mo OuorexHonoruu — Pasrpaj, m3ydyaBamiy MpoLECH M anapaTd B
OMOTEXHOJIOTMYHATA U XMMUYecKaTa MpOMUIIUIEHOCT. Toil MOKe J1a ce U3MOoJ3Ba
U OT CTyleHTH, oOy4aBaHM B o0OsiactTa Ha XUMUYHUTE TEXHOJOTHH,
buotexnonmorunte u XpaHUTETHUTE TEXHOJOTMU B JPYyrd BUCHIM Yy4yeOHU
3aBe/icHUA. B mbpBaTa yacT Ha KHUraTa ca moMecTeHu pasaenu ot 1 go 11, kouto
BKimrouBar: Krnacudukamus, wu3ciieqBaHe W MOJCIHMpPAHE Ha MPOIECHTE,;
XuapocraTtuka 1 XuapoJAnHaMuKa; TpaHCopT Ha TEYHOCTH U ra3oBe; Pa3nensne
Ha T€YHU M Ta30BU JUCIIEPCHU cucTeMu; MeMmOpaHnuu miporiecu; Pa3obpkBane u
aepaiys B T€UHU cpeau; TormIoo0MeH U TOTIo00MeHHH anapaTtu; KonaeHsarus
u usnapenue; Jectwnamus u pektudukanus. B ydyeOHHMKa ca MOMECTEHU H



MPUMEPH U 33J1a4H KbM HSIKOH OT pa3fenuTe. Y YeOHUKBT MOXKeE 1a ObJIe MOoJIe3eH
U 332 UHXXEHEPU U ApPYTrH, paboTeny B 00JaCTTa Ha XUMUYHUTE, XPAaHUTEITHUTE U
OMOTEXHOJIOTHHTE.

E.23-2. Hacrosmusar y4eOHWUK € TpenHa3HA4eH 3a CTYACHTHTE OT
HNHuctutyTa mo OnotexHonoruu — Pasrpaza, u3ydaBamiy MpoOLIECH W amnapaTd B
OMOTEXHOJIOrMYHATA M XUMUYECcKaTa MPOMUIIUICHOCT. Toi MOXe /1a ce U3I0JI3Ba
M OT CTyAeHTH, oOydaBaHH B oOiactta Ha XHUMHYHUTE TEXHOJIOTHUH,
buorexnonorunre u XpaHUTETHUTE TEXHOJOIMM B JAPYrd BUCIIM Y4eOHU
3aBeZicHUs. BBB BTOparTa yacT Ha KHHATaTa ca oMecTeHu paszaenu ot 12 1o 20 u
npunoxkenuss 1 u 2. Bropara yacT BKJIIOYBA MAacCOOOMEHHMTE IIPOLIECH:
Abcopbuus; Ancopbuus; Excrpakuus; Cymene. OcBeH TOBa ca BKIIIOUYEHHU:
Kunerrka Ha XUMUYHWTE U €H3UMHUTE NpolecH; M3uucnenus u Moaeaupase Ha
XUMHAYHHTE peakTopu; buopeakropu; Xnaawnau npouecu; Crepwinszanvs B
OMOTEXHOJIOTMYecKaTa MPOMUIIIEHOCT. B yueOHuKa ca TOMECTEHU U IPUMEPH U
3aJa4yl KbM HSIKOM OT pa3fenuTe. YUYeOHHUKBT MOXKE Aa ObJe IMOJIE3eH U 3a
UH)XXEHEPU W JIpyrd, pabdoreuy B o0JacTTa Ha XUMUYHHUTE, XPAHUTEITHUTE U
OMOTEXHOJIOTHUTE.

E.23-3. Y4eOHUKBT € TpeAHa3Ha4yeH 3a CTYACHTH OT CIICIHATHOCT
,»EKOJIOTHSI M OIIa3BaHE Ha OKOJIHATA cpena’ Ha PyceHCKM yHUBEPCUTET ,,AHTel
KbHueB®. Mose J1a ce u3Mnoi3Ba 1 OT CTYACHTH B ChIlaTa CIEUUAIHOCT Ha IPYTH
YHUBEPCUTETH, KAKTO U OT CIIELUAINCTU B MPAaKTUKaTa. YUeOHUKBT BKIOUBa 11
paznena, kouto Ttpetupart: IIpousxona, kpprospara, GU3NYHUTE U XUMUYHUTE
cBOMCTBa Ha Bojara; CbcTaBa M KAa4YECTBEHUTE IMOKA3aTENM HA NPHUPOAHUTE U
oTnagbuHuTe Boau; Cxemu 3a BOJOCHAOAsIBaHE, BOJOOTBEXK/IaHE U KaHAIU3ALIHs
Ha MMPOMULUIEHUTE NpeanpusaTrs; OCHOBHA METOJM U TEXHOJOTHYHHU CXEMH 32
MIpEYNCTBAaHE HAa OUTOBM W NPOU3BOJACTBEHH OTHAJABbYHU BOJAM; MeXxaHUYHH
METOJM 3a IPEYUCTBAHE; XMMHYHU METOAM 3a NpeuncTBaHe; DU3NKO-XUMUYHU
METO/Y 3a IPEUYNCTBaHE; broslornuam MeTou 3a npeurcTBane; lIpeuncrBane ot
PagOAaKTUBHO 3aMbpCsBaHE; TEXHOJOTMYHM CXEMM 3a I[IPEYUCTBAHE Ha
OTHAaAbYHU BOJM OT Pa3iIMYHU IIPOU3BOJICTBA.

E.23-4. Y4yeOHUKBT € TpeaHa3Ha4eH 3a CTYJICHTH OT CIEIUATHOCT
,,EKOJIOTHSI M OTla3BaHE Ha OKOJHATa cpena‘“ Ha PyceHCKH yHUBEPCUTET ,,AHTEIN
KbHueB®. Moxe ia ce u3noJi3Ba v OT CTYJCHTH B ChIaTa CIEHUAITHOCT Ha APYTHU
YHUBEPCUTETH, KAKTO U OT CIICIIMAJIMCTH B ITpakTUKaTa. [[bpBa r;aBa e mocBereHa



Ha OCHOBHM TCPMHHHU U ONIPCACIICHUS, HA LCIUTC U 3a]a4YUTC HA JUCHUILJIMHATA.
B rinaBa BTOpa CC pas3riiCcixia CbIIIHOCTTA U CHGHI/I(i)I/IKaTa Ha XapaKTCPHU OIIACHU
crOuTusd. I'maBa TPpHU PaA3rJICKAd CbABPKAHUCTO Ha aBaprIHO-CHaCHTCHHHTC
pa6OTH. MOHI/ITOPI/IHI"I)T Ha OKOJIHATa Cpcaa U BPCAUTC OT OIIACHUTC crOHTHA ca
pasriicaain B rjiaBa 4CTHUPH. B riaBsm ot ner J0 ACCET Ca U3JI0KCHHU aBapHﬁHO-
CIIACUTCIIHUTC TCXHHUKH.

E.23-5. YueOHUKBT € mpeAHa3HayeH 3a CTYACHTH OT CIELHATHOCT
,,EKOJIOTHSl M OTla3BaHe Ha OKOJIHATa cpefa‘ Ha PyceHCKH yHMBEPCHUTET ,,AHTEI
KbHues*. Mose 11a ce u3Moa3Ba U OT CTY/ICHTH B ChIIlaTa CIIEUATHOCT Ha JPYTH
YHUBEPCUTETH, KAKTO U OT CIIEIUAINCTH B MpakTukaTa. B riasa 1 ce pasriexna
IPOU3XOBT, KpbroBpaTa, GU3NYHUTE U XUMUYHUTE CBOWCTBA Ha BojaTa. [ maBa
2 e TMOCBETeHAa Ha ChCTaBa M KAYECTBEHHUTE MOKA3aTeId Ha IMPUPOJIHUTE H
oTmagbyHUTe BOAM. [7MaBa TpuU TMpeAcTaBs CXEMU 3a BOJOCHAOIABaHE,
BOJIOOTBEKJAHE U KaHAJIM3AlMs HA TPOMUILICHUTE NPEANPUATUS, KaKTO U Ha
CBBMECTHOTO OTBEXJAHE Ha OTIAABbYHUTE MM BOJAW U BOJMUTE OT HACEIICHHUTE
mecTta. OCHOBHUTE METOJIM M TEXHOJIOTMYHU CXEMU 3a IPEYUCTBaHE Ha OUTOBU U
IIPOU3BOJICTBEHU OTIIAbYHU BOJAM Ca NPEJICTaBEHH B IiiaBa 4. MexaHUYHUTE
METOJM 3a MPEYNCTBaHE, XMMUYHU METOJU 3a MPEUnCTBaHe, PU3NKO-XUMHYHU
METO/IM 3a MPEYUCTBaHEe, bUOTOrHYHN METOAM 32 IPEYNUCTBAHE, MPEUYNCTBAHE OT
PaIMOAKTUBHO 3aMbPCSIBAHE ca MpeacTaBeHu B TiiaBu ot 5 g0 10. B rmasa 11 ca
MPEACTABEHN TEXHOJOTMYHM CXEMHU 32 NPEYMCTBAHE HA OTMAIbYHU BOAU OT
pa3IMYHU POU3BOJICTBA.

V. Copaska 3a uanbjHeHnue Ha [loka3zaren E24. oT MUHUMAJITHUTE
W3UCKBaHu4 32 npuaoduBane Ha A/l ,,nmpogecop*

Ta6auna 6. bpoii Touku no Ioka3zaren E24.

Ne na CwaBrop: nou. a-p unx. Hacra Bacunesa UBanosa Bpoii Touku
y4eOHOTO
oMaraJjio

E.24-1. MsueB II., H. BacuneBa. PeareHTHO CTONAaHCTBO — 10

pBKOBOACTBO 3a ympaxHenus. PY, Mzpatencka 0Oaza mpu
Pycencku ynusepcurer ,,Anren Kenues", 2011, ctp. 84, ISBN
978-954-712-507-0.

Oo1mmo 10

E.24-1. PbKOBOACTBOTO 3a YIpa)XHEHHS 1O ,,PeareHTHO CTOMaHCTBO™ €
pa3paboOTeHO B CHOTBETCTBHME C YyyeOHaTa mporpaMa Ha CTYJIEHTUTE OT



CIIEIMAIHOCT ,,EKONIOrMs M TEeXHMKa 3a Oma3BaHE HA OKOJIHATa cpena’ mnpu
ArpapHo-u"ayctpuaieH pakynrer Ha PyceHcku yuuBepcuteT ,,AHren KbHueB®.
Cb3maBaHeTo My € MPOJAMKTYBAaHO OT BCE MO-BHCOKMTE W3UCKBaHUS Ha
NOTPEOUTENNTE KbM KauecTBaTa Ha BOJUTE, MPEHA3HAUCHHU 32 MUTEHHO-OUTOBO
BOJIOCHA0/IIBaHE, a TaKa CHILO U KbM CTETICHTA Ha MPEUNCTBAHE HA OTMAIbYHUTE
BOJIY, 3ayCTBAaHU B KaT€rOpU3UPaHU BOJONPHUEMHHUIM. Pasrienanu ca HIKOU MO-
BOXHU CHBPEMEHHHM TEXHOJIOTMYHHU pEIIECHUs 3a peareHTHa oOpaboTka Ha
NPUPOJHU M OTHAABYHU BOAH, OCHOBHUTE CBHEIWHEHHUS, W3MOJI3BaHU B
KauyeCcTBOTO MM Ha KOAryJlaHTH U (DIOKYJIAHTH, HaW-IIUPOKO 3aCTHIICHUTE B
paKTUKAaTa METOAU 3a TpEeTHpPaHe, CHOPBHKEHUSATA, B KOUTO MPOTHYAT
IPEUUCTBATEIIHUTE MTPOLIECH U METOJUKHUTE 32 XUJIPABIUYHOTO Opa3MepsiBaHe Ha

TC3HU CBOPBIKCHU.

V1. Copaska 3a uanbianenue Ha [lokasaren 3.31. oT MUHMMAJIHUTE
U3UCKBaHUdA 32 npugodusane Ha A/l ,,pogecop*

Tadauua /. bpoii Touxu no Ioka3zarea 3.31.

Ne mo Touku 3a
pea Crarus CpaBTopu CbOTBETHATA
nyoauKanmus
Influence of apple peel powder addition on
the _p_hy3|co-ch_em|cal characteristics gnd Gjore Nakov, Andrea
nutritional quality of bread wheat cookies. o
X Brandolini, Alyssa
Food Science and Technology Hidaldo. Nastia Ivanova
3.31-1 | International, (2020), 26 (7), 574-582, IF g0, ., . ’ 10
Marko Juki¢, Daliborka
1.654 (32 2019) .,
L Koceva Komlenic¢,
Crossref DOI link: Jasmina Lukinac
https://doi.org/10.1177/108201322091728
2
Physicochemical characteristics of
functional  biscuits and In  vivo | Gjore Nakov,
determination of glucose in blood after | Viktorija Stamatovska,
3.31-2 consumption of functional biscuits, Journal | Nastia lvanova, Stanka 10
) of Hygienic Engineering and Design, | Damyanova, Tzonka
(2018), Ne 22, pp. 25-32, ISSN 1857- 8489. | Godjevargova, Daliborka
(SJR rank: 0.16 /2018) Koceva Komleni¢.
URI: http://eprints.uklo.edu.mk/id/eprint/
Oo61r0 20

3.31-1. SIO0bnkoBaTa Kopa € OTHNAABUYCH MPOAYKT OT XpaHUTEITHATa

IIPpOMHUIIIICHOCT, Oorarta Ha XPAaHUTCIIHA BJIAKHHWHHU, HOJ'H/I(I)CHOJ'II/I N MHUHCPAJIHHU

BeliecTBa. T € NOTEeHIIMalHa ChCTaBKa 3a IMoJIy4aBaHC Ha HOBU XJIEOHH U30CTIus.



https://doi.org/10.1177/1082013220917282
https://doi.org/10.1177/1082013220917282

3a na ce orieHu ePEeKTHT OT 0OOTaTSIBAaHETO HA MIIEHUYHUTE OMCKBUTH C MPax OT
SOBJIKOBH KOpHU OsiXxa IPOM3BEICHU MIECT BUAA OMCKBUTH C HApacTBAIll MPOIICHT
Ha npax oT s0b1aKoBU Kopu (0%, 4%, 8%, 16%, 24% u 32%). bsixa ananu3upanu:
napaMeTpuTe TpU KICHCTepu3alds Ha HUIIECTETO, XWUMHYHUTE CBOMHCTBA
(BmarochappKaHue, MUHEPATHU BEIIECTBAa, MAa3HUHH, MPOTEHHH, XPAHUTEITHU
BJIAKHUHU, OOIIO ChAbPKaHUE HA MOJU(PEHOIN M aHTHUOKCIAHTAHTA aKTUBHOCT
(DPPH u FRAP Mmeto), GU3N4HNTE XapaKTEPUCTUKH (IIHPUHA, TeOenHa, 00eM
Y LBSIT) U CEH30PHH XapaKTEPUCTUKU (BBHIIICH BU, CTPYKTYpa, TEKCTypa, MUPUC,
BKyC U apomar). CTaTUCTHUECKHUAT aHaIM BKIIOUBA aHAIU3 Ha JUCIEPCHUATA,
mocjieIBaH OT TeCT 3a Hak-Maika 3HauumMma pasnuka Ha Fisher (p <0,05).
buckBuTHTe, 000TaTeHH C IOBIKOBATA KOpa HA ITPax UMAT 3HAYUTEITHO TT0-BHCOKA
BJIQKHOCT, MMHEPAJHU BEILECTBA, MAa3HWHU, XPAHUTEJIHU BJIAKHUHHU, OOIIU
nommpeHoM ¥ AHTHOKCHJIAHTH, OTKOJKOTO KOHTPOJIHHUTE OWCKBHTH.
JloOaBsiHETO Ha s0BJKOBA KOpa Ha Ipax HE MPOMEHS (U3HUECKUTE
XapaKTepUCTHUKH U TMOJ00psSBa CEH30PHOTO KayeCcTBO Ha TMPOAYKTHUTE.
bucksutute ¢ 1o6aBenu 24% s10bIK0Ba KOpa Ha Mpax ca Hal-100pe OLIEHEHH, 110
OTHOIIIEHHE Ha CEH30PHOTO KAa4eCTRO.

3.31-2. buckBUTHTE ca CIAAKAPCKU HM3ICIHS, KOUTO C€ MPOM3BEKIAT OT
OpaiiHo, Ma3HUHU U 3axap. Ha mazapa ce npeasiarat pa3janyHu BUAOBE OUCKBUTH,
HO JTHEC XOopaTa MCKaT J1a KOHCYMHUpAT 3ApaBOCIOBHU XpaHU. 3a Ja ¢e OMPeaesaT
(U3UKOXUMHUYHUTE CBOMCTBA HAa (DYHKIIMOHAIHM OWCKBUTH, Ca HAlPAaBEHU TPHU
BUJa OMCKBUTU C (PPYKTO3a: OCHOBHM OMCKBHUTH (KOHTPOJHH) M OUCKBUTH B
KouTO € Jo0aBeHa akaruena cmoina (Fibregum ™) u unynus. [Ipon3BoacTBOTO
Ha OWCKBUTH BKJIIOYBAa HSAKOJIKO €Talia Ha MPOU3BOACTBO: HM3MEpPBaHE Ha
CYpOBHMHHUTE, CMECBAaHE Ha CYXHTE ChCTaBKH, J0OaBsSHE Ha BOAAaTa W MacioTo,
pa3ObpKBaHe, MOYMBAHE HA TECTOTO (B XJIAJMWIHUK, 15 MUHYTH), pa3TO4BaHe,
opopmsne, neuene (150°C, 7-10 muH.), OXJIaxKIaHe U ONAKOBAHE. AHAIU3UPAHH
ca CIIHUTE MapaMeTpu: Maca Ha OMCKBUTUTE (aHaTUTHYHA Be3Ha Ha Mettler
Toledo AB204-S), npmxuHa u aebenuHa Ha Ouckutute (1ryodnep Powerfix),
Brnarocsabpxkanue (ISO 6540), munepannu BemectBa (ISO 5984: 2002),
nporennu (Merton nHa Jloypu), mazuunu (AACC meton 30-25), pemyuupariu
3axapu (AACC wmeton 80-68), dpykranu (crnekTpodOTOMETPUYEH METOJ) M
xpanutennu BiakHuaA (AACC merona 32-21.01). Chio Taka € HarpaBeHo in Vivo
U3CIIe/IBaHe 32 M3MEpPBAaHEC Ha BIMSHHETO Ha OHUCKBUTHUTEC BBPXY HHUBOTO Ha
TJIFOKO3aTa B KPBBTA MIPH 3[IpaBU X0pa, Xopa ¢ Auadet Tun 1 u tum 2 3a mepuo/
ot 30, 60, 90 u 120 mMuHyTH, Ccle[l KOHCymalus Ha OuckBuTHUTE. HUBOTO Ha
KpbBHAaTa 3axap Ce€ H3MepBalle ¢ JIEHTOB TJIOKOMEThp. B pesynrar Ha



EKCIIEPUMEHTUTE YCTaHOBHXME, 4Ye J00aBsiHETO Ha WMHYIWH u Fibregum kbm
OCHOBHATa pelLeNTypa Ha OMCKBUTUTE Ce yBelIM4aBa: ChIbpXKAHHE Ha BIara,
IPOTEWHU, Ma3HWHU, PEAyLHpalld 3axapH, OOLIM 3axapu U (QPYKTaHHU CIe[
MHBEPCHUs, KAKTO U 00II0TO ChABPKAHUE HA XPAHUTEIIHU BIAKHUHU. Y CTAHOBUJIH
CMe, Y€ clie[l KOHCyMallisl U Ha TpUTEe BHUJAa OMCKBUTHU, HUBOTO Ha TJIIOKO3a B
KpBbBTa C€ YyBeJIHuYaBa CIPsIMO MbpBOHAYATHOTO (Ha ragHO). Haii-nobpu
pe3ynTaTH 3a BCHYKH TPYIU XOpa ca TOCTUTHATH 4Ype3 KOHCyMalMsTa Ha
ouckButure ¢ Fibregum. Ot pesyaratute MOXe Ja c€ 3aKIO4Yd, dYe
HNpPOU3BECHNUTE OMCKBUTH HMMAaT XapaKTePUCTUKUM Ha (YHKIMOHAJIHA XpaHa.
Jlo6aBsiHETO Ha aKaleBa CMoJia U MHYJIMH B OUCKBUTUTE JOTIPHHECE 32 IPOMSIHA
B CTOMHOCTUTE Ha aHAJIM3UPAHUTE MAapaMeTpPH, IIPH KOETO TpAOBa Ja ce MOCOUn
YBEJIMYaBAaHETO HA CHIBPKAHUETO HA XPAHUTEITHUTE BIAKHUHU.

Hara: 11.07.2021 1.
Moamuc: .....cooovvvviiiiiiii ...
(mom. a-p umk. H. B. MBanoBa)



SUMMARY OF THE SCIENTIFIC PUBLICATIONS

of Associate Professor, Eng. Nastia Vasileva lvanova, PhD

for participation in a competition for academic position “Proffessor” in
professional field 5.12. Food technology, specialty ""Functional foods' for
the needs of section “ Pedagogy, food technology and tourism ” in College
Sliven at the Technical University - Sofia announced in SG issue 25 from
26.03.2021

To participate in the competition, 59 scientific publications were presented,
covering the relevant minimum requirements. Of these, 10 scientific publications
in co-authorship (2 as a first author, 1 as a second author, 5 as a third author, etc.),
published in a specialized scientific publication, which is referenced and indexed
in world-famous databases of scientific information (Scopus, Web of Science) are
included as equivalent to a monograph. 9 co-authored scientific publications are
presented (1 as a first author, 3 as a second author, 3 as a third author, etc.),
published in a specialized scientific publication, which is referenced and indexed
in world-famous databases with scientific information (Scopus, Web of Science).
38 of the scientific publications, which are co-authored, have been published in
unreferred journals with scientific review (3 as the first author, 14 as the second
author, 13 as the third author, etc.). Indicator Z-31 presents 2 publications,
referenced and indexed in world-famous databases with scientific information
(Scopus, Web of Science), which have IF and SJR rank. Also presented are: 5
textbooks (Processes and Apparatus in Biotechnology and Chemical Technology,
Treatment Technologies, Emergency Rescue Technologies, Wastewater
Treatment) and 1 textbook (Reagent Farm - Exercise Guide).

All of them are not represented in the procedure for the PhD and
Associate Professor .

*Note: The order of summaries of the submitted materials corresponds
to the order of the publications from the list of scientific papers for
participation in the competition.



General description of the materials submitted under the indicators

Indicator A: Diploma for PhD, in scientific specialty ,,Chemistry of
macromolecular compounds®, Professional field: 5.11. Biotechnology, issued by:
Specialized Scientific Council for Chemistry and Technology of Polymers and
Polymer Materials at the Higher Attestation Commission - Sofia, 1996 (50
points).

Indicator B4: A habilitation thesis consisting of 10 scientific papers is presented
co-authored publications published in a specialized scientific publication, which
is referenced and indexed in world-famous databases of scientific information
(Scopus, Web of Science). The publications cover entirely the research work of
Assoc. Prof. Dr. Nastya Vasileva in the field of biotechnology and food
technology. According to the regulations at TU-Sofia, all publications on
Indicator B.4 are referenced and indexed in Scopus and Web of Science, and in
the attached documents a reference from the respective platform is presented
(115.14 points).

Indicator G7: 9 co-authored publications are presented, published in a
specialized scientific publication, which is referenced and indexed in world-
famous databases with scientific information (Scopus, Web of Science) (86.33
points).

Indicator G8: There are 38 co-authored publications, which have been published
in unreferred journals with scientific review (3 as the first author, 14 as the second
author, 13 as the third author, etc.) (172.19 points).

Indicator D12: 30 citations of 4 papers are presented, and in the evidentiary part
of the presented documents bibliographic data for the cited publications and the
cited publications are indicated, all of them in a specialized scientific publication,



which is referenced and indexed in world-famous databases with scientific
information (Scopus, Web of Science) (300 points).

Indicator E17: A certificate for the management of successfully defended
doctoral students (2 as a supervisor) is presented (40 points).

Indicator E18: Participation in national scientific or educational projects (2
educational projects) is presented (20 points).

Indicator E19: Participation in 1 international research project under the 7th
Framework Program is presented: NUTRILAB— NUTritional LABeling Study
in Black Sea Region Countries, FP7-PEOPLE-2012-IRSES, Marie Curie
Actions— International Research Staff Exchange Scheme (IRSES) (20 points).

Indicator E23: 5 university textbooks have been published (Processes and
Apparatus in Biotechnology and Chemical Technology - Part One and Two,
Treatment Technologies, Emergency Rescue Technologies, Wastewater
Treatment) (60.38 points).

Indicator E24: 1 university textbook (Reagent Farm - Exercise Guide) has been
published (10 points).

Indicator E29: Management of research projects funded by the SCIENTIFIC
RESEARCH Fund of the University of Ruse "Angel Kanchev" (6 projects) (120
points).

Indicator J30: Attached is a reference for the number of lectures given in various
disciplines in the last three years (Processes and apparatus - first and second part,
Enzymology, Application of enzymes in food, Technological equipment in food
- first and second part, Good manufacturing practices, Chemical and physical food
safety, Food safety and food legislation, Milk and canned milk technology, Dairy
technology for household and tourism, Food safety management systems, etc.)
(350 points).

Indicator Z31: There are 2 publications, referenced and indexed in world-famous
databases of scientific information (Scopus, Web of Science), which have IF and
SJR rank (20 points).



In Table 1. the coverage of the criteria, by group of indicators, of the
Associate Professor Nastia Vasileva, PhD compared with the minimum
requirements for the loan of academic position "Professor" in professional field
5.12. Food technology in TU-Sofia, which meet the minimum national
requirements.

Table 1. Number of points by metrics

Scoreboard Minimum Number of . P
of indicators | number of points of the Number of points by main indicators per group
points candidate
Diploma Ne and date of issue: 24545 / 12.02.1997,
approved by Protocol Ne 18 / date: 03.12.1996
Issued by: Specialized Scientific Council in
Chemistry and Technology of Polymers and
A 50 50 Polymer Materials at the Higher Attestation

250

258,52

Commission - Sofia, 1996

Professional field: 5.11. Biotechnology
Specialty: Chemistry of macromolecular
compounds

B4 115,14

G5 -

G6

G7 86,33

G8 172,19

G9 -

G10 -

G11 -

100

300

D12 300

D13 -

D14 -

D15 -




Texuuuecku Yuuepcutet - Codus,
Konex — CnuBen — yu. roa. 2020/2021;
120 350 J30 | Pycencku yuusepcurer ,,A. KpHueB®,
®unman — Pasrpag — y4. roa. 2019/2020
u 2018/2019
20 20 Z31 20
Total 860 1364
l. Performance report of Indicator B.4. minimum requirements for
the acquisition of academic position Professor
Table 2. Number of points under Indicator B.4.
Points for
L the
Ne Publications Co-authors .
respective
publication

B.4-1 | Amperometric inhibition-based detection of
organophosphorus pesticides in unary and | Marinov I.,
binary mixtures employing flow-injection | Y. lvanov, 15
analysis, Sensors and Actuators B, (2011), | N. Vassileva,

160, (1), 1098 — 1105, ISSN: 0925-4005, | T. Godjevargova
(impact factor 3,898).

Immobilization of B-galactosidase on modified | Vasileva N.,
polypropilene  membranes, International | V. lotov,

B.4-2 | Journal of biological Macromolecules, (2012), | Y. Ivanov, 12
51, (5), 710 — 719, ISSN: 0141-8130, (impact | Tz. Godjevargova,
factor 2,453). N. Kotia

Kostova I.,
The possibilities of using of essential oils in IE)/I [I)Iml'[I‘OV,
. : . Ivanova,

B.4.3 dalry_p_roducts. 2. Dill (Anethum Graveolens), R Vlaseva 857
Ukrainian Food Journal, (2014), vol. 3, Ne 4, S Damyan’ova :
516-523, ISSN 2304-974X. ' ’

N. lvanova,

A. Stoyanova
Hydrolysis of whey lactose by immobilized - | Vasileva N.,
galactosidase in a bioreactor with a spirally | Y. Ivanov,

B.4-4 | wound membrane, International journal of | S. Damyanova, 12
biological macromolecules, (2016), 82, 339 - | I. Kostova,

346, ISSN: 0141-8130, (impact factor 3,671). | Tz. Godjevargova
Public opinion surveys of consumers for | Nakov Gj.,
manner of labeling the food product in the | N. Ivanova,

B.4-5 | Republic of Macedonia, Ukrainian Food | S. Damyanova, 12
Journal, 2017, 6, (1), 154-164, ISSN 2313- | V. Stamatovska,

5891. Lj. Necinova
Sensory analysis of biscuits from einkorn
B.4-6 flour, barley flour, einkorn flakes and wheat | Gjore Nakov, Daliborka 10

flour in different proportions and different
sugars, Proceedings of the 9th International

Koceva Komlenic,




Congress FLOUR-BREAD’ 17, 11th Croatian
Congress of Cereal Technologists BRASNO-
KRUH’ 17, (2017), Ne 1, pp. 105-114, ISSN
1848-2562.

Nastia Ivanova, Stanka
Damyanova, Tzonka
Godjevargova, Ana Susak

B.4-7

The effect of einkorn (Triticum monococcum
L.) whole meal flour addition on physico-
chemical characteristics, biological active
compounds and in vitro starch digestion of
cookies, Journal of Cereal Science, 2018, Neo
83, pp. 116-122, ISSN 0733-5210. (Impact
factor: 2.302/2017)

Gjore Nakov,

Andrea Brandolini, Nastia
Ivanova,

Ivan Dimov,

Viktorija Stamatovska

12

B.4-8

The influence of different sweeteners on in
vitro starch digestion in biscuits with wheat
flour and whole barley flour, Scientific Study
& Research Chemistry &  Chemical
Engineering, Biotechnology, Food Industry,
(2019), Ne 20, 053-062, ISSN 1582-540X.
(SJR for 2017: 0,14)

Gjore Nakov,

Marko Jukic,

Nastia Vasileva, Viktorija
Stamatovska,
Ivan Dimov,
Daliborka
Komleni¢

Koceva

10

B.4-9

Beta glucans in biscuits enriched with barley
flour made with different sweeteners, Journal
of Hygienic Engineering and Design, (2019),
Ne 26, pp. 88-92, ISSN 1857- 8489. (SJR rank:
0.17/2018)

Gjore Nakov,
Viktorija
Marko Jukic,
Ljupka Necinova, Nastia
Ivanova,
Ana Susak,
Daliborka
Komleni¢

Stamatovska,

Koceva

8,57

B.4-10

Effect of the process of flaking of einkorn
(Triticum monococcum L.) on some basic
chemical properties and biologically active
compounds in the flaked product, Journal of
Central European Agriculture, (2019), Ne 20
(4), pp. 1210-1215, ISSN 1332-9049. (SJR
rank: 0.2 /2018)

Ivan Dimov,
Gjore Nakov,
Nastia Ivanova, Viktorija
Stamatovska

15

Oo0mo

115,14

B.4-1. The present work

is focused on the application of an

acetylthiocholine (ATCh) biosensor in a flow-injection system for the detection
of organophosphorus pesticides. The optimal operating conditions of the flow-
injection system were determined: flow-rate — 0.5 mLmin™?, substrate
concentration — 100 uM, incubation and reactivation time — 10 min. A calibration
plot was obtained for ATCh concentration ranging from 20 to 200 uM. A linear
interval was detected along the calibration curve from 20 to 100 uM with a
correlation coefficient R? = 0.996. The sensitivity of the constructed biosensor
was calculated to be 0.083 pAuMtcm™. The application of the flow-injection
system for detection and quantification of three organophosphorus pesticides —




paraoxon ethyl, monocrotophos and dichlorvos in unary solutions and in binary
mixtures was investigated as well. The inhibition curves for each pesticide was
plotted and the linear intervals were determined along with the corresponding
equations and detection limits — 0.87 . 107** M for paraoxon, 1.08 . 101! M for
monocrotophos and 1.22 . 1071 M for dichlorvos. The bimolecular inhibition
constants ki were calculated by performing amperometric measurements of the
residual enzyme activity after incubation for 10 min in a series of samples with
varying pesticide concentrations (from 2 to 100 puM). The highest inhibition
potency was observed for paraoxon (2.3 . 10° M tmin™t), and the lowest — for
dichlorvos (3.5 . 10* M™min™?). The flow-injection system was used in the
detection of anti-cholinesterase activity of two binary mixtures — paraoxon +
monocrotophos and paraoxon + dichlorvos. It was interesting to observe that the
total anti-cholinesterase activity of the mixtures was lower than the anti-
cholinesterase activity of paraoxon with the same concentration in the sample.
The storage stability ofthe enzyme membrane was considerably improved with
respectto our previous work. After storage for 30 days, the enzyme membrane
retained over 90% of its initial response. The half-life storage time of the enzyme
membrane (50% residual activity) was almost tripled — from 25 to 75 days.

B.4-2. A new immobilized system: p-galactosidase-modified
polypropylene membrane was created. It was obtained 13 different carriers by
chemical modification of polypropylene membranes by two stages. The first stage
is treatment with K,Cr,O- to receive carboxylic groups on membrane surface. The
second stage is treatment with different modified agents ethylendiamine,
hexamethylenediamine, hydrazine dihydrochloride, hydroxylamine, o-
phenylenediamine, p-phenylenediamine, N,N’-dibenzyl ethylenediamine
diacetate to receive amino groups. The quantity of the amino groups, carboxylic
groups and the degree of hydrophilicity of unmodified and modified
polypropilene membranes were determined. pB-Galactosidase was chemically
immobilized on the obtained carries by glutaraldehyde. The highest relative
activity of immobilized enzyme was recorded at membrane modified with 10%
hexamethylenediamine (Membrane 5) — 92.77%. The properties of immobilized
B-galactosidase on different modified membranes — pH optimum, temperature
optimum, pH stability and thermal stability were investigated and compared with
those of free enzyme. The storage stability of all immobilized systems was
studied. It was found that the most stable system is immobilized enzyme on
Membrane 5. The system has kept 90% of its initial activity at 300th day (pH =




6.8; 4°C). The stability of the free and immobilized B-galactosidase on the
modified membrane 5 with 10% HMDA in aqueous solutions of alcohols — mono-
diol and triol was studied. The Kinetics of enzymatic reaction of free and
Immobilized B-galactosidase on the modified membrane 5 at 20°C and 40°C and
at the optimal pH for both forms of the enzyme were investigated. It was
concluded thatthe modified agent — hexamethylenediamine, with long aliphatic
chain ensures the best immobilized B-galactosidase system.

B.4-3. The possibility of using of the essential oil of dill (Anethum
graveolens) in dairy products has been studied. The composition, antimicrobial
properties and the effect of the essential oil of dill on the microorganisms of starter
cultures for dairy products has been studied. The chemical composition of the oil
Is determined chromatographically. Antimicrobial effect of the essential oil of dill
Is determined against Gram-positive, Gram-negative bacteria, yeasts, fungi and
two cultures for white brined cheese using the agar diffusion method. The
analyses of the chemical composition of the essential oil of dill show that
monoterpenes hydrocarbons (47.97%) dominate, followed by monoterpenes
oxygen (37.52%). Considerably less is the quantity of sesquiterpenes, aliphatic
and aromatic hydrocarbons. The studies of the antimicrobial activity of the
essential oil of dill show that there is weak antibacterial and high antifungal
activity. The antimicrobial effect of the oil against the lactic acid bacteria included
in the composition of the starter culture is weak. The minimum inhibitory
concentration is 0.05% and the minimum bactericidal concentration is 0.5%.
These concentrations are higher than the concentrations that can be used in food
products. The essential oil of dill exhibits antimicrobial activity but does not
inhibit the development of the lactic acid bacteria in the dairy starter cultures. It
Is a suitable natural addition to dairy products.

B.4-4. The B-galactosidase was covalently immobilized onto a modified
polypropylene membrane, using glutaraldehyde. The optimal conditions for
hydrolysis of lactose (4.7%) by immobilized B-galactosidase in a batch process
were determined 13.6 U enzyme activity, 40°C, pH 6.8 and 10 h. The obtained
degree of hydrolysis was compared with results received by a free enzyme. It was
found, that the lactose hydrolysis by an immobilized enzyme was 1.6 times more
effective than the lactose hydrolysis by a free enzyme. It was determined that the
stability of the immobilized enzyme was 2 times higher in comparison with the
stability of free enzyme. The obtained immobilized system f-



galactosidase/polypropylene membrane was applied to produce glucose—
galactose syrup from waste whey. The whey characteristics and the different
preliminary treatments of the whey were investigated. Then the whey lactose
hydrolysis in a bioreactor by an immobilized enzyme on a spirally wound
membrane was performed. The optimal membrane surface and the optimal flow
rate of the whey through the membrane module were determined, respectively
100 cm? and 1.0 mLmin~!. After 10 h, the degree of lactose hydrolysis was
increased to 91%. The operation stability was studied. After 20th cycle the yield
of bioreactor was 69.7%.

B.4-5. The consumer should be informed about the quality and
characteristics of the food product that wants to buy, and that is possible only if
the product is properly labeled. We conducted a study to examine the opinion of
the consumers for the manner of labeling the food in Republic of Macedonia.
Materials and Methods. The review is realized with electronic surveys of 200
people from 13 different cities in Macedonia. Interviewees are divided into five
groups according to age: under 19 years, 19-25 years, 26-32 years, 33-50 years
and over 50 years. When choosing the right foodstuff majority of respondents,
regardless of age read labels that marked products. Another problem emphasizes
the use of many numbers and signs with unknown relevance to them, as well as
"E" mark on the packaging. For all respondents, the shelf life of the product has
more influence in selecting the products that they buy than the product cost. The
energy value of the products and the content of salts in them, were not really
important when choosing a product. All respondents agree that if the food product
contains components that could endanger the human health, it should be properly
labeled. Respondents believe that it would be better if the label by which the
product is labeled, emphasize the intended customer group. Consumers when
choosing a food product they want to buy most often read the label with which
the products are marked. For respondents of great importance is the existence on
the product of an information for which group are those products intended to be
spend. At the same time it is important to increase the awareness of the consumers
about the importance of numbers, symbols and labels, which they meet on the
labeling of food products.

B.4-6. Sensory assessment has an irreplaceable role in developing a new
product. Sensory senses can help to determine whether the product is acceptable
for consumption or not. Biscuits are products which are consumed by groups of



people from different ages. When producing biscuits, wheat flour is usually used
as one of the main raw materials for their production and sucrose is used as
sweetener. The aim of this study is to determine the sensory characteristics of new
kinds of biscuits produced by using different types of flour (barley flour, einkorn
flour and einkorn flakes) and different sweeteners (sucrose and glucose solution).
The sensory assessment was made by implementing the method of scoring. With
the help of weighted scores, biscuits are categorized in the certain category of
quality. 48 different types of wheat flour biscuits, barley flour, einkorn flour and
einkorn flakes in different proportions (30:70, 50:50, 70:30 and 100) were
analyzed. Sucrose and glucose solution were used as sweeteners. The sensory
analysis was made by 15 people at the University of Ruse Angel Kanchev branch
Razgrad, Bulgaria. The achieved results were statistically elaborated. The
completed sensory analysis showed that majority of produced biscuits belong to
the category of very good quality (3.5 — 4.5). The statistic elaboration of data
showed that different types of flour and different types of sugar had influence on
the sensory characteristics of produced biscuits (p<0.05). Considering the
achieved results it can be concluded that using other types of flour (barley flour,
einkorn flour and einkorn flakes) and other sweeteners (sucrose and glucose
solution) can produce new types of biscuits, which will have good sensory
characteristics and satisfying sensory quality.

B.4-7. To assess the effect of enriching wheat cookies with einkorn on
pasting properties, physico-chemical characteristics, bioactive components and in
vitro starch digestion, five types of cookies with different whole meal einkorn
flour content (0%, 30%, 50%, 70% and 100%) were prepared. The cookies with
einkorn had larger diameter and were thinner than those with only bread wheat
flour. The amount of ash, protein, total polyphenols, antioxidant activity, total
carotenoids, and B-glucans increased, while moisture and pH decreased in
einkorn-enriched cookies. The in vitro tests showed that starch digestion of 100%
einkorn cookies was similar to 100% bread wheat until 120 min, but was lower at
180 min. These results demonstrate that einkorn-enriched cookies have better
physico-chemical and nutritional characteristics than plain bread wheat cookies.
Their diffusion could provide the consumers a novel cereal-based product with
health promoting characteristics.

B.4-8. Digestion of starch affects the glycemic index and it is important to
know the percentage of starch digestion (degradation) in the body. The aim of this



study was to investigate In vitro starch digestion of biscuits produced from wheat
and barley flour in different ratios (100:0, 70:30, 50:50, 30:70, 0:100) with the
addition of various sweeteners (sucrose, glucose solution and a mixture of sucrose
and a glucose solution). In vitro starch digestion was evaluated after 0, 60, 120
and 180 min. It has been established that digestion of starch increases over time
of hydrolysis. The results indicated that all types of biscuits produced from wheat
and barley flour (in different ratio) had the slowest In vitro digestion when sucrose
was used as a sweetener. The most rapid In vitro digestion was observed when a
glucose solution was used as a sweetener, except in biscuits produced from 100%
barley flour where the most rapid digestion was noticed for biscuits with a mixture
of sucrose and glucose solution.

B.4-9. Accepting B-glucans as a functional, bioactive ingredient has
increased the popularity and consumption of grain based foods. Barley is a cereal
containing a large amount of B-glucans. It can be successfully added to many food
products such as bread, biscuits, ice creams, etc., and the resulting products have
a greater share of B-glucans. This paper is determining the share of B-glucans in
biscuits obtained from two types of flour (wheat and barley flour) with different
sweeteners (sucrose, glucose and mixture of sucrose and glucose). The aim was
to examine the influence of wheat and sweeteners on the amount of B-glucans in
the produced biscuits. Biscuits of wheat flour and biscuits with partial and
complete replacement of wheat flour with barley flour (30%, 50%, 70% and 100%
barley flour) are produced, according to the AACC 10 50D method. B-glucans in
the flour and biscuits is determined according to AACC Method 32.23.01.
Statistical analysis of the results obtained was done using XL Stat and Microsoft
Excel 2013. The conducted analysis showed that barley flour contained a higher
amount of B-glucans (4.62 g / 100 g dry weight basis) than wheat flour (0.29 g /
100 g dry weight basis). Biscuits made of 100% barley flour were distinguished
by higher B-glucans content compared to other manufactured biscuits. Regarding
the used sweeteners, biscuits in which glucose solution was used as a sweetener
had a higher amount of B-glucans than biscuits in which sucrose and a mixture of
sucrose and glucose were used as sweeteners. Based on the obtained results, it can
be concluded that by increasing the amount of barley flour in the biscuit
composition, the amount of B-glucans is increasing, as well. The use of glucose
solution as a sweetener in the production of biscuits increases the content of 3-
glucans in biscuits.



B.4-10. Nowadays, flaked product became quite popular. The aim of the
present paper is to study the effect of the process of flaking of einkorn (Triticum
monococcum L.) on some basic chemical properties, the biologically active
substances and the antioxidant activity of the flaked product. The chemical
parameters (contents of moisture, ash and fats) were determined according to ISO
standard methods. Protein content was determined by the method of Lowry. The
following biologically active compounds were also determined: total
polyphenols, antioxidant activity (% DPPH) and total carotenoids. The analyses
carried out showed that the flaking has certain effect, although to small extent, on
the values of the properties of the flaked einkorn studied. The moisture content
and the total amount of carotenoids were found to decrease while the amounts of
fats, proteins and total polyphenols increased. The results obtained from the
analyses of the flaked product were compared to these of wholegrain einkorn flour
and it was found that the differences were considered to be immaterial although
some of them were statistically significant. It was found also that the process of
flaking does not affect the amount of mineral substances and the antioxidant
activity of the flaked einkorn compared to einkorn flour.

I1. Performance report of Indicator G.7. minimum requirements for
the acquisition of academic position Professor

Table 3. Number of points under Indicator G.7.

Publication

Co-authors

Points for the
respective
publication

G.7-1

Adsorption of heavy metal ions from
aqueous solutions by natural biosorbents,
Journal of Balkan Ecology, (2006),
volume 9, Ne 4, 427-433.

Simeonova A.,
Tz.  Godjevargova,
Vasileva

N.

13,33

G.7-2

Determination of Aflatoxin M1 in Milk by
a Magnetic

Nanoparticle-Based Fluorescent
Immunoassay, Analytical Letters, (2017),
50, Ne. 3, 452469, Impact factor: 1,206

Milka Atanasova, Nastya
Vasileva, Tzonka
Godjevargova

13,33

G.7-3

Impact of the Kind of Wine Storage on
Chemical and Physical Characteristics of
the Vranec Wine, Ukrainian Food Journal,
(2015), vol. 4, Issue 2, 271 — 280, ISSN
ISSN 2304-974X.

Nakov G.,

D. Damjanovski,
V. Pavlova,

D. Nedelkoska,
L. Necinova,

N. Ivanova,

S. Damyanova,
O. Gubenia




G.7-4

Sensor analysis of functional biscuits,
Ukrainian Food Journal, (2016), 5 (1), 56
—62, ISSN 2313-5891.

Nakov Gj.,

V. Stamatovska, Lj.
Necinova,

N. lvanova,

S. Damyanova

G.7-5

Enzyme-linked immunosorbent assay for
determination of aflatoxin M1 based on
magnetic  nanoparticles, The  6th
International  Advances in  Applied
Physics and Materials Science Congress
& Exhibition, (APMAS 2016), 1-3 June
2016, istanbul, Turkey, ~AIP Conference
Proceedings, (2017), Volume 1809, Issue
1, pp. 020005-1 — 020005-12, Published
by AIP Publishing. 978-0-7354-1477-8

M. K. Atanasova, N. V.
Ivanova,
T. I. Godjevargova

13,33

G.7-6

Application of immobilized horseradish
peroxidase onto modified acrylonitrile
copolymer membrane in removing of
phenol from water, International Journal
of Biological Macromolecules, (2009),
volume 44, 2, 190-194, impact factor
1,867. SCOPUS, ISSN: 0141-8130, SJR
0,806 (2009)

Vasileva N.,

Tz. Godjevargova, D.
Ivanova,

K. Gabrovska.

10

G.7-7

Perceptions of consumer for preparation
and consumption of tea and analysis of
biologically active compounds of black
tea. Scientific Papers Series Management,
Economic Engineering in Agriculture and
Rural Development, (2020), Vol. 20 (1),
pp. 389-398.

Gjore Nakov, Nastia
Ivanova, Marko Juki¢,
Daliborka Koceva
Komleni¢,

Davor Daniloski, Jasmina
Lukinac
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G.7-8

Food waste management using statistical
analysis to obtain new functional
products. Scientific Papers Series
Management, Economic Engineering in
Agriculture and Rural Development,
(2020), Vol. 20, Issue 3, pp 369-375.
PRINT ISSN 2284-7995, E-ISSN 2285-
3952

Gjore Nakov, Zlatin Zlatev,
Nastia Ivanova, lvan Dimov
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G.7-9

Effect of grape pomace powder addition
on chemical, nutritional and technological
properties of cakes. LWT — Food Science
and Technology, (2020), 134.

Gjore Nakov, Andrea
Brandolini, Alyssia Hidalgo,
Nastia Ivanova, Viktorija
Stamatovska, Ivan Dimov

6.67

Total:

86.33

G.7-1. This study considers the adsorption of a group of heavy metals
present in aqueous solutions using various bioadsorbents. Green algae (Ulva
Regida) Black Sea, mycelial biomass (Streptomyces fradiae) from the
Pharmaceutical Company Balkanpharma - Razgrad, pine needles and human hair.



All adsorbents have a very good adsorption capacity. Most of the heavy metal
ions were removed from the water in the first 30 minutes. Green algae and
micellar biomass had the highest adsorption capacity, showing the following
affinity order for heavy metal ions: (Cu-I1)> (Zn-11)> (Ni-11)> (Pb-Il). Ulva
Regida reached copper ion retention up to 32 mg / g and Streptomyces fradiae up
to 14 mg / g, at an initial (Cu-II) concentration of 0.7 g / dm? and pH 5.5. The
effect of pH and concentration of metal ions in the environment on adsorption was
studied. The removal of copper ions is highly dependent on the pH of the medium.

G.7-2. A sensitive and rapid magnetic nanoparticle-based fluorescent
Immunoassay for the determination of aflatoxin M1 in raw milk was developed.
Aflatoxin M1 was converted to aflatoxin M1-o-carboxymethyl oxime. The
aflatoxin M1-oxime was used for the preparation of aflatoxin MZ1-oxime-
fluoresceinamine conjugate through the carbodiimide reaction. The aflatoxin M1-
oxime-fluoresceinamine conjugate was characterized by ultraviolet—visible and
infrared spectroscopy. Magnetic nanoparticles (FesO,) were synthesized and
modified by 3-(aminopropyl)triethoxysilane. The size of initial (139 nm) and
functionalized magnetic nanoparticles (147 nm) was determined by particle
analysis. The optimal mass of immobilized antibody (25 pg) and optimal
concentration of aflatoxin M1-oxime-fluoresceinamine conjugate (15 ug mL™")
for magnetic nanoparticle-based fluorescent immunoassay were determined. The
developed immunoassay provided a linear aflatoxin M1 concentration range from
3.0 to 100 pg mL™! in bovine milk. The detection limit was 2.9 pg mL™!. The
results of aflatoxin M1 magnetic nanoparticle-based fluorescent immunoassay in
heat-treated milk and phosphate-buffered saline at pH 6.6 were compared. The
influence of the somatic cell count, pH, and fat concentration in bovine milk on
the aflatoxin M1 immunoassay was investigated. The influence of the milk
species on the immunoassay was also characterized. The high fat concentration
ovine milk depressed the sensitivity of the aflatoxin M1 immunoassay.

G.7-3. Vranec wine is produced from the grape Vranec, which is most
important for the production of red wines in Macedonia. Vranec is native
Montenegro variety, but is present in all vineyards in the Vardar region and lesser
extent in other vineyards. There were examined two samples of the wine Vranec,
with finished fermentation in tank in the grapes of the same variety - Vranec, in
Stobi Winery, located in Tikvesh wine region. The wine Vranec is from vintage
2011 and differs by the method of keeping the wine after its fermentation. One
wine is kept in a tank, while the other one which is from the same vintage year is



transferred and stored into an oak bundle of 5000L. In this work were studied the
physicalchemical properties of wine stored in different methods (of wine Vranec
kept in a cistern and wine Vranec kept in a Bundle). The concentration of
hydrogen ions - pH of the wine samples kept in a tank and bundle are in the limits
of 3.33 to 3.42, which is actually allowed pH range for red wines. In the terms of
overall acids, the amount of total acids is greater in the wine kept in a tank.
Volatile acidity marks higher value in the wine kept in bundle. Malic acid has 0
mg/L in the wine kept in the bundle, which represents complete conversion of
malic acid to lactic acid. Citric acid in the wine is more contained in the one kept
in a tank (0.38). Acetic acid has higher values in the wine Vranec kept in bundle
(0.48). Higher amounts of sugars as total (5.1 g/L) and reducing (0.95 g/L) are
noticed in the wine kept in a bundle. The amount of alcohol in the tested samples
ranges from 14.53-14.75 % vol, which is consistent with the requirements of the
International organization of vine and wine (OIV). Polyphenols and anthocyanins
have higher values in wine from bundle (2757 mg/L polyphenols) (989 mg/L
anthocyanins), due to material - wood in which the wine is stored. The intensity
of the wine kept in a bundle is higher (3.921) than the wine kept in a tank (2.47).
The nuance of red wine Vranec stored in tank is higher (1.6) in respect of wine
kept in a bundle from the same vintage (0.75). As for the presence of SO, it can
be said to be "double-edged sword". On one hand the increased presence of SO,
leads to inactivation of undesirable microorganisms (which is desirable), while on
the other hand, increased amounts of SO, by a number of scientific research
suggests a potential health problem for a certain class of asthmatic individuals.
Considering the maximum total content of SO, from OIV (350 mg L) in the tested
samples are observed three times minor values. It has been found that the method
of storage of Vranec wine from the Tikvesh region has an impact on the
physicalchemical properties of the tested wines.

G.7-4. The biscuits are important bakery products which are favorable due
to lower production costs, convenience and long shelf life. Usually are consumed
as a dessert or as a light snack between meals. The classic biscuits no have
functional properties, so it is necessary to change the composition recipe by
adding different functional components. In that context by adding inulin and
acacia gum the obtained biscuits are with functional features and then they are
sensory assessed. This paper is made as sensory evaluation of three types of
functional biscuits "Fructi”; "Fructi + Inulin” and "Fructi + Fibregum". The
biscuits were assessed by 46 evaluators from R. Macedonia and Bulgaria. Biscuits



evaluators assessed according to the following sensory attributes: appearance,
structure and breaking, smell, taste and chewable. It is necessary to know the
sensory characteristics of an appropriate product because they determine its
quality. From the conducted sensory evaluation of three types of functional
biscuits is determined that the with the highest scores in terms of appearance are
assessed biscuits "Fructi + Fibregum” (3.45). The same biscuits with highest
proportions of points are assessed in terms of the structure and breaking,as well
as in terms of smell and taste. In terms of chewing biscuits "Fructi* are rated with
a higher number of points (19.3)compared to biscuits "Fructi + Inulin* and "Fructi
+ Fibregum". With highest total average sensory evaluation are assessed biscuits
"Fructi + Fibregum™ (16.42). From the conducted sensory analysis can be
concluded that the biscuits "Fructi + Fibregum™ are featured with the best sensory
characteristics.

G.7-5. A sensitive enzyme immunoassay with magnetic nanoparticles
(Method A) for the quantitative determination of aflatoxin M1 in milk was
developed. This immunoassay was based on the immobilization of monoclonal
antibody (mAb) on the modified magnetic nanoparticles (MNPs-NH,). It was
observed that for each mg of the MNPs, 25 Pg of antibody was immobilized. Both
aflatoxin M1 in the sample and aflatoxin M1-BSA-peroxidase conjugate
competed for the immobilized antibody. The proposed Method A was compared
with other method (B). The Method B was based on the immobilization of
aflatoxin M1-BSA conjugate on the MNPs-NH,, which competed with the
aflatoxin M1 in the sample for binding to the added mAb. The binding of mAb to
the aflatoxin M1-BSA-MNPs-NH, was detected using a target secondary 1gG-
peroxidase antibody. The analytical characteristics of the two methods were
compared. Real milk samples were investigated for present of aflatoxin M1. Two
methods were based on the use of MNPs as a solid support for covalently
Immunoreagents immobilization. A comfortable separation of bound and free
fraction of the tracer can be performed only through a simple collection of the
MNPs by a permanent magnet. The application of MNPs helps to eliminate non-
specific binding and to retain higher activity of bound biomolecules. The
development of a MNPs-based ELISA for determination of aflatoxin M1 has a
great potential to supersede the traditional ELISA for aflatoxin M1 diagnosis.

G.7-6. A non-modified and modified with NaOH and ethylenediamine
ultrafiltration membranes prepared from AN copolymer have been used as
carriers for the immobilization of horseradish peroxidase (HRP) enzyme. The



amount of bound protein onto the membranes and the activity of the immobilized
enzyme have been investigated as well as the pH and thermal optimum, and the
thermal stability of the free and immobilized HRP. The experiments have proved
that the modified membrane is a better support for the immobilization of HRP
enzyme. The latter has shown a greater thermal stability than the free enzyme. A
possible application has been studied for reducing phenol concentration in water
solutions through oxidation of phenol by hydrogen peroxide, in the presence of
free and immobilized HRP enzyme on modified AN copolymer membranes. A
higher degree of the phenol oxidation has been observed in the presence of the
Immobilized enzyme. A total removal of phenol has been achieved in the presence
of immobilized HRP at concentration of the hydrogen peroxide 0.5 mmol L™* and
concentration of the phenol in the model solutions within the interval 5-40 mg
L. A high degree of phenol oxidation (95.4%) has been achieved in phenol
solution with 100 mg L™ concentration in the presence of hydrogen peroxide and
immobilized HRP, which demonstrates the promising opportunity of using the
enzyme for bioremediation of waste waters, containing phenol. The immobilized
HRP has shown good operational stability. Deactivation of the immobilized
enzyme to 50% of the initial activity has been observed after the 20th day of the
enzyme operation

G.7-7. The aim of this study was to examine the opinion of tea drinkers
about the type and the way the tea is prepared, as well as the knowledge of the
biologically active substances contained in the black tea. Finally, the influence of
the temperature and the method of preparation of black tea on its colour and
content of biologically active compounds was determined. The survey found that
black tea was the most consumed with 68.80% of the participants and has been
also considered to be the healthiest type of tea (80.40%).Moreover, 39.50% of the
respondents consumed tea once a month. Based on the results, tea has usually
been prepared for a period of 5 min (74.10%) in boiling water at approximately
90°C (47.50%). In addition, 56.70% of the respondents believe that the black tea
contains a high amount of caffeine. As the number of macerations increased, the
amount of biologically active substances decreased (total polyphenols
134.93+0.04 mg GAE/mL, tannins 19.984+0.19 %, flavonoids 232.844+0.07 mg
QE/g, caffeine 37.33+0.12 mg/mL and antioxidant activity 551.94+0.41 uM
Trolox/g in black tea infusions prepared in 90°C (5 min) after first maceration and
7.53+0.01 mg GAE/mL, tannins 14.92+0.24 %, flavonoids 55.88+0.18 mg QE/g,
caffeine 2.334+0.05 mg/mL and antioxidant activity 122.32+0.17 uM Trolox/g in



black tea infusions prepared in 90°C (5 min) after third maceration. The obtained
correlation (p>0.01) showed that the total polyphenols were correlated with other
biologically active substances tested (tannins, flavonoids, caffeine and antioxidant
activity) and L*, a* and b* colour parameters of black tea infusions.

G.7-8. A problem in food industry is the various types of waste that are
produced during and after food preparation. In this article, mathematical studies
have been implemented to obtain what amount of food waste is most appropriate
for the enrichment of food and the production of new functional products. The
subject of the study are cookies and the subject is the addition of Apple peel
powder (APP). Physico-chemical, organoleptic characteristics and spectral
indexes of biscuits were used as an input data. Vectors of the most informative
features are selected, describing main indicators of the quality of cookies.
Mathematical models have been developed to describe the relationship between
the amount of APP and the weighting coefficients of the feature vectors. Using
the partial least squares regression (PLS), principal component analysis (PCA),
and factor analysis (FA) methods, it has been determined the optimum amount of
APP for cookies preparation. The study found that using the Factor Analysis (FA)
method performed better than using PCA and PLS. It has been found that the
amount of apple residues in cookies is APP=23,6+1,3%, which can be considered
as optimal. The proposed methods and tools have the potential to reduce food and
waste losses. They are also one way to reduce production costs and improve food
quality.

G.7-9. Aim of the research was to study the influence of grape (Vitis
vinifera) pomace powder, a by-product of wine manufacturing, on chemical
composition, nutritional properties and physical characteristics of cakes prepared
replacing bread wheat flour with 4%, 6%, 8% and 10% grape pomace powder.
The addition of growing quantities of grape pomace powder gradually increased
ash, lipid, proteins, fibres, free phenolics, anthocyanins and total polyphenol
content as well as antioxidant capacity (DPPH, FRAP), while decreased moisture
and pH. The main phenolics provided by grape pomace were catechin, gallic acid,
quercitin, protocatechuic acid, kaempferol and apigenin. The phenolic acids and
flavonoids content increased from 4.1 mg/kg DM (control) to 26.4-60.9 mg/kg
DM (cake with 4%-10% grape pomace powder). The colour coordinates L* and
a* diminished, while b* augmented. The cake containing 4% grape pomace
powder showed the best sensory quality. The addition of grape pomace powder



significantly improved the content in free phenolics, highly bioavailable, that are
scarce in bread wheat, and thus the nutritional value of cakes without penalising
their technological and sensorial attributes. Therefore, grape pomace powder
utilisation will give foods with nutritionally enhanced properties; additionally, its
utilisation will alleviate the ecological problems connected to its disposal.
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G.8-38 | The influence of storage and different polar
organic solvents on the amount of B-carotene in
carrots. Notices of Technical University - Sliven,
(2021), Ne 1, pp. 7 — 10.

Nastia V. lvanova,
Gjore Nakov, 6,67
Violeta O. Raikova

Total 172,19

I.8-1. The kinetic parameters of the enzyme glucose oxidase in the
presence of water-soluble polymers (hydrolyzed polyacrylonitrile and
polyoxyethylene) at a temperature of 28°C and 45°C were studied. The affinity of
the enzyme for the substrate at both temperatures is maintained (K, values for
free and modified glucose oxidase are very close). No significant difference in
Vmax Was observed at 28°C, but at 45°C there was an increase in Vmax in all three
cases, in particular for glucose oxidase modified with 3% mass hydrolysed
polyacrylonitrile (Vmax = 17.8.10-6 mol / min. mg enzyme).

I.8-2. Two ultrafiltration membranes from AN copolymer were
preliminarily modified by 15% NaOH + 10% ethylenediamine and 15% NaOH +
chitosan. They were used as matrix for covalent immobilization of
Achetylcholinesterase (AChE) by using glutaraldehyde. The optimum conditions
for immobilization of AChE were studied. The optimum concentration of AChE
solution for immobilization was 0,05%. The optimum incubation time for
immobilization of enzyme was 20 hours. The optimum temperature for
immobilization of AChE was 40°C.

I.8-3. The cooperation with companies having an object of activities
related with the vocational training carried out at Subsidiary-Razgrad is
represented. The participation of the companies in discussing the curricula,
organizing the students practical experience, their professional realization,
solving jointly production problems, aiding the necessary equipment are
considered and analyzed. An objective evaluation is made of the joint activity
with companies for rendering an educative process of high quality. Measures for
maintaining and encouraging these good practices have been outlined.

I.8-4. Polypropylene membranes were modified with several modifying
agents: K,Cr,0O7 : H,O : H,SOy; hydrazine dihydrochloride; hydroxylamine; 1,6-
hexamethylenediamine;  1,2-diaminoethane;  N,N’-dibenzylethylendiamin-
diacetat; 1,2- phenylendiamine and 1,4-phenylendiamine. The characteristics of
modified membranes (quantity amino group, quantity carbonyl group and degree
of hydrophilicity) were studied. The membranes were used as matrix for covalent




immobilization of B-galactosidase. The amount of bound protein, absolute activity
and specific activity of the immobilized enzyme were determined. The higher
specific activity (1,746 U/mg) showed immobilized [-galactosidase onto
membrane modified with 10% 1,6-hexamethylenediamine.

I.8-5. : The increasing demand for on-line measurement of milk
composition directs science and industry to search for practical solutions, and
biosensors may be a possibility. According to this fact, it is important to have a
method that is fast, simple, and specific for lactose. The specific objective of this
work was to compare literature sources about biosensors, commonly used for
determination of lactose, to show pros and cons of these methods, for practical
using.

I.8-6. AFM1-oxime-Fluoresceinamine conjugate was prepared and
chracterized. .For that purpose fist was obtained and purified AFM1-oxime. UV-
Vis scan spectral analysis of the obtained AFM1- oxime-Fluoresceinamine
conjugate was made. The activity of AFM1-oxime-Fluorescenamine conjugate
was measured. It was proved that the obtained conjugate had high activity and
potential possibility for detection of AFM1 in milk by immunofluorescent assay.

I'.8-7. Proper nutrition is important for the health of the population. Among
the products used, especially for young people is cow's milk. This article makes a
study of the quality of liquid cow's milk based on different samples of Bulgarian
and foreign producers.

I.8-8. A survey of consumers’ interest in the information from food labels
in Bulgaria is done. It has been found that the labels have a decisive role in the
selection of food products which puts increasing demands on their appearance and
the information given in them.

I.8-9. The possibility of using of the essential oil of oregano (Origanum
vulgare L.) in dairy products has been studied. The composition, antimicrobial
properties and its effect on the microorganisms of starter cultures for dairy
products has been studied. It was found that it exhibits high microbial activity, but
does not inhibit the development of the lactic acid bacteria in dairy starter cultures.
The essential oil of oregano is a suitable natural addition to dairy products.



I.8-10. The possibility of using of the essential oil of basil (Ocimum
basilicum) in dairy products has been studied. The composition, antimicrobial
properties and its effect on the microorganisms of starter cultures for dairy
products has been studied. It was found that it exhibits high antimicrobial activity,
but does not inhibit the development of the lactic acid bacteria in dairy starter
cultures. The essential oil of basil is a suitable natural addition to dairy products.

I.8-11. Forming habits for informed choice of food and drinks by
adolescents is a task of the whole society and especially the educational
institutions. In view of this, the students from Branch Razgrad together with part
of their lecturers in 2014 began an informative and explanatory compaign in the
schools in Razgrad municipality, project NUTRILAB (research on food labeling
in the Black Sea countries) Seventh Framework Programme EU.

I.8-12. The possibility of using of the essential oil of caraway (Carum carvi
L.) in dairy products has been studied. The composition, antimicrobial properties
and its effect on the microorganisms of starter cultures for dairy products has been
studied. It was found that it exhibits antimicrobial activity, but does not inhibit the
development of the lactic acid bacteria in dairy starter cultures. The essential oil
of caraway is a suitable natural addition to dairy products.

I'.8-13. Functional foods is quickly entering the everyday life of every
person who wants to eat healthy food. Functional food is the one that besides the
basic requirements for food, is ensuring additional health effects on health.
Functional foods usually contain components that have a beneficial effect on the
intestinal microflora of the body or contain oligosaccharides, which are rich
source of dietary fiber and also have a positive effect on the microorganisms in
the digestive tract. In this paper is given a definition of functional food, and its
division, the raw materials of which are made each functional biscuits and
production scheme for producing functional biscuits.

I'.8-14. The development of educational activities and events to familiarize
students with the ways of healthy eating and their application is an important
factor in the positive food culture in the younger generation. The purpose of the
survey is to study the eating habits of the students in the last classes in secondary
schools and to explain them the necessity of information when they make a
purchase of food and drinks.



I.8-15. The present article examines the attitude of consumers from urban
and rural type towards the usage of information that food labels contain. Surveys
have been conducted and the results have been processed and summarized through
the program MS Excel. The goal of this research is to find differences and
similarities in a number of indicators tracking the behavior of consumers in towns
and villages and what helps them make their informed choice about food and
beverages.

I.8-16. Prebiotics have great potential as agents to improve or maintain a
balanced intestinal microflora to enhance health and wellbeing. They are non-
digestible (by the host) food ingredients that have a beneficial effect through their
selective metabolism in the intestinal tract. Key to this is the specificity of
microbial changes.Thanks to the methodological and fundamental research of
microbiologists, enormous progress has been made in understanding the gut
microbiota. A large number of human intervention studies have been performed
that have demonstrated that dietary consumption of certain food products can
result in statistically significant changes in the composition of the gut microbiota
in line with the prebiotic concept. The concept prebiotics is to enhance the growth
of beneficial bacteria in the lower intestine. There is much interest in increasing
the numbers and activities of beneficial bacteria (Bifidobacteria) in the large gut,
preferably at the expense of more harmfulbacteria. The focus of this review has
been to point out the prebiotic effects (bifidogenic effects) of acacia gum and
inulin. Some effects attributed to selected prebiotics have been proved by clinical
trials, while others have been acquired on the basis of in vitro tests.

I'.8-17. The article describes the results of the conducted study about the
choice of the most used food and drinks among the offered goods in the network
of shops of the people living in urban and rural areas in order to help the right diet
of the population. Here is the comparative analysis of the confidence of the
information of food labels, their role in the healthy food choice and the
opportunities to optimize the process of information.

I.8-18. The optimal conditions for anti — AFM1 antibody immobilization
onto magnetic nanoparticles were determined by varying the initial antibody
concentration.The optimal concentration of MNPs-mAb and AFM1-fluorescent
conjugate for each sample were also determined. The optimization of these



conditions provides a sensitive and high selective immunofluorescent assay for
AFML1 detection in milk.

I.8-19. Buckwheat is a plant that originates from Mongolia and belongs to
the family Polygonaceae. Very often is studied and compared to other grains due
to the similarity in cultivation and application. The purpose of this review is to
make the physico-chemical characteristics of the buckwheat raw material and the
flour obtained from it.

I.8-20. The biscuits are product consumed by different age groups. The
objective of this paper is to present the results of biscuits produced from mix of
two types of flour (white wheat and einkorn wheat flour) in a different ratio. For
this purpose were prepared biscuits with 0, 30, 50, 70 and 100% of einkorn wheat
flour. Obtained parameters were moisture, minerals, and the color of biscuits.

I.8-21. Cereals are the main source of protein, fat, vitamins, minerals and
antioxidants. Einkorn wheat originates from Turkey, but it is also very often found
on the Balkan Peninsula. Einkorn wheat contains a large amount of vitamins,
minerals and antioxidants, but there are also a number of health benefits. The
purpose of this literature review is to consider the nutritional properties of einkorn.

I'.8-22. . Lactic acid products with enriched composition are developed by
adding linseed and sesame seeds, oat flakes, honey and essential oil of caraway
(Carum carvi L.). The effect of the additives on the process of acid formation,
syneresis, and the development of lactic acid bacteria has been studied. It was
found that they have a good effect on the lactic acid process. The received
products have got good organoleptic parameters with the specific for the caraway
fruits taste and smell.

I'.8-23. There are dairy products that were developed with an enriched
composition through the addition of limseeds, sesameseeds, out flakes, honey, and
essential oil of basil (Ocimum basilicum L.). The effect of the additives on the
process of the acidifying, syneresis, and the development of lactic acid bacteria
was researched. It was found that they are good for the lactic acid process. The
prepared products have very good organoleptic properties and can be successfully
used for the purposes of functional food.



I.8-24. : In this workit studied the label information of random chosen soft
drinkson the market regarding the additivesput in them: presarvatives,
antioxidants, acidity regulators. The survey data are comparable for the presence
and frequency of their use. There is also information about the names and origin
of the E - numbers and their impact on human health through colour schemes
compare to "traffic lights". It was found the role of the label to achieve an
informed choice of soft drinks by consumers in their pursuit of a healthy and
balanced diet.

I.8-25. Labeling is an important and reliable source of information for
consumers. Nutrition and health are very closely connected. People concerned
about their health should have a general idea of the rational balanced nutrition rich
in all the essential nutrients. In recent decades, particularly relevant is the problem
of the shortage of nutrients: - calcium, iron, iodine deficiency, and deficiency of
fluoride, calcium, selenium, zinc. The purpose of this paper is to follow the
interest of consumers in the purchase of milk and milk products in the network of
shops to the information given on the labels. Milk and dairy products are the main
food for Bulgarian population.

I.8-26. The European Union has issued directives and regulations in the
field of food safety, which directly affect their packaging. There is a huge variety
of functions that food labels carry out - informative, tracking, coding, protection
against thefts and frauds, warning of unsuitable storage conditions, stimulating
sales, identifying and distinguishing the brand of the product, supporting the
inventory in storehouses and procedures Hazard Analisis and Critical Control
Poinds (HACCP) in proceedings indicative of the traders and even educational
for consumers. Regulation 1169/2011 introduces some additional new items.
Studies in recent years show that consumers are the most demanding to the safety
of the offered food and drinks, and to the accuracy of the quantity of product in
the package. These claims require a new culture in the creation and use of
packaging and assist to the market to offer products with the requisite qualities,
satisfying all standards and requirements of the relevant documents, especially to
consumers.

I.8-27. : It was conducted a study of random chosen labels of meat products
on the market regarding the added amplifiers of taste. The data from the labels are
summarized and analyzed. It was studied the role of this group of additives on the



health of consumers. Through colour schemes similar to "traffic lights" are
presented details of individual additives with their E - number, origin, role and
importance in meat products. It was found that the label information concerning
the composition of products is important to achieve an informed choice of meat
products.

I'.8-28. There are dairy products that were developed with an enriched
composition through the addition of limseeds, sesameseeds, out flakes, honey, and
essential oil of dill (Anethum graveolens). The effect of the additives on the
process of the acidifying, syneresis, and the development of lactic acid bacteria
was researched. It was found that they are good for the lactic acid process. The
prepared products have very good organoleptic properties and can be successfully
used for the purposes of functional food.

I.8-29. B-Glucans belong to the group of soluble dietary fiber. They consist
of D-glucose monomers linked through B-glycosidic bonds. There are different
sources of B -Glucans like: yeast, mushrooms, different kinds of bacteria, barley
and oat. Producing B-Glucans is connected to the way of extraction from the
natural source. A review of physical and chemical properties of f-Glucans, their
usage in people's diet, B-Glucans of cereals, as well as health characteristics
(benefits) from the B-Glucans consummation is given in this work.

I'.8-30. During baking, heat and mass transfer simultaneously because of
the increased temperature. Heat transfers from warm air to the surface of the
product through convection, and then through conduction from the surface to the
inner part of the product, until moisture evaporates from it. These processes
influence the qualitative parameters of biscuits such as the percent of moisture
and color. In production of biscuits, we used 3 types of barley and wheat flour.
Production of biscuits constituent was in accordance with AACC Method 10-50D.
The color measurement was performed by Minolta Chroma Meter. Determining
the moisture in alimentary products is one of the most important analysis. It
can be concluded from the achieved results that low percent of water, increased
temperature and wheat and barley flour ratio influence the color of biscuits.
By increasing the percent of barley flour, biscuits get darker color.

I.8-31. Cereals in nutrition provide the energy necessary for daily functions
and usual metabolic processes. Apart from being used as basic raw material in



beer and whisky production, barley is more often used in baking industry through
fortifying wheat products or through complete replacement of wheat flour with
barley flour. Triticum monococcum L. is a wild wheat whose interest for
cultivation rises due to dietetic nutritive aspects of this particular type of wheat,
mainly because of the important role in preventing cancer, diabetes and chronic
diseases. The aim of this abstract is to assess the knowledge and attitudes of
consumers in the Republic of Macedonia and the Republic of Bulgaria regarding
the consumption of cereals in daily nutrition and products from different cereals.

I.8-32. In many processes and operations in food industry it is necessary to
define certain process parameters by knowing the so-called rheological properties
of the materials (solid or liquid), ie their behavior (deformation or leakage), under
the influence of the voltage forces. Rheological properties are important because
they affect the quality of the finished product. During the mixing process, in the
dough are developed desired rheological properties. 4 types of flour are used:
white wheat, barley flour, einkorn flour and einkorn flakes produced in Republic
of Bulgaria. He following mixtures were analyzed: White Flour: Einkorn Flour
(30:70; 50:50; 70:30 and 100%); White Flour:Barley Flour (30:70; 50:50; 70:30
and 100%); (30:70; 50:50; 70:30 and 100%) (total 16). For examination of the
rheological properties of the above mentioned flours (maximum viscosity,
viscosity decrease and setback effect, the Brabender Micro-Visko Amilograph
was used. From the carried out rheological tests on 16 different types of mixtures,
out of the four types of flour (White Flour, Barley Flour, Einkorn Flour and
Einkorn flakes) in different ratio, it has been determined that maximum viscosity
Is noticed in a mixture of white wheat and barley flour, which are in a ratio of
30:70, while the lowest viscosity is found in a mixture of barley flour and Einkorn
Flour in a ratio of 30:70. On the other hand, decrease in viscosity is lowest in a
mixture of barley flour and Einkorn flour, in a ratio of 70:30. The return effect of
"set back™ in the original state is highest in a mixture of Einkorn Flour and Einkorn
flakes, at ratio 30:70.

I'.8-33. The use of non-traditional raw matetrials and flour and replacement
of wheat flour with them, follows the modern trend of production of healthy
bakery products. The aim of this paper is to show the difference between flour
from hull-less and hulled barley and biscuits produced form 100% hull-less and
hulled barley flour. The following analyzes were made on flour and produced
biscuits (Method AACC 10-50D), moisture (ISO 6540), ash (1SO 5984:2002),



antioxidant activity (DPPH method) and total polyphenols (determined with
Folin-Ciocalteu reagent). After baking in biscuits was measuring the color of the
biscuits in CIE L*a*b* system by using colorimeter (Konica Minolta Chroma
Meter CR-400, Japan). From the analyses made, we have found that hulled barley
flour has higher moisture, ash, antioxidant activity and total polyphenols than
hull-less barley flour. Chemical analysis in biscuits show that heat treatment
(baking) reduces the moisture, ash, antioxidant activity and total polyphenols in
biscuits. The produced biscuits with hulled barley flour was more lighter, less
redder and yellower then biscuits produced with hull-less barley flour.

I'.8-34. The concept of sustainability in urban waste water management is
more commonly used and has a primary focus on ways to the environmental
protection, public health and water resources. The fifth channel is located in the
City of Bitola and is filled with mountain water - Siva Voda. Half of the fecal
wastewater from the City of Bitola and the village of Kravari and the industrial
wastewater from the factory for yeast and alcohol, the beer factory, the factory for
production of paper and cardboard packaging, the ,,Kiro Dandaro* printing plant
and the Sugar Factory flow in it. The measuring points are along the fifth channel:
Measuring point 1 - fifth channel at the exit from Bitola, Measuring point 2 - fifth
channel at the village of Kravari, Measuring point 3 — fifth channel before it enters
the Crna River. For determining the condition of the water, the following physical
chemical parameters were examined in the fifth channel: the water temperature
determined by a digital thermometer, turbidity (opacity) was determined by
turbidimeters, suspended solids, dissolved oxygen, biological oxygen
consumption (BOD), chemical oxygen consumption (COD) and together organic
carbon (TOC) was determined with UV PASTEL - tool for directly reading of the
values. All examinatios are conducted in March and September. By summarizing
the results obtained, it can be concluded that the largest pollution is in the
Measuring point 2, which is more pronounced in September. The value of BOD
Is 370mg / L, TOC is 72,0 mg / L in the same measuring place and the same
month. This situation is due to the increased concentration with organic pollution
in the Measuring point 2. Therefore, it is preferable to temporarily clean the
channels and purify the wastewater in order to protect the environment.

I.8-35. There are dairy products developed with an enriched composition
through the addition of limseeds, sesameseeds, out flakes, honey, and essential oil
of oregano (Origanum vulgare L.). The effect of the additives on the process of



the acidifying, syneresis, and the development of lactic acid bacteria was
researched. It was found that they are good for the lactic acid process. The
prepared products have very good organoleptic properties and can be successfully
used for the purposes of functional food.

I.8-36. The aim of this study was to investigate the effect of replacing part
of wheat flour (20, 40 and 60 %) with special brewer’s malted barley flour
(Amber) and effect of reduced sucrose (66.6%, 33.3% and 0%) on cookies quality.
Dimensional and textural properties, colour and sensory properties of cookies
were evaluated. Analyses of total polyphenol content and antioxidant activity
were also conducted. Based on the results of the research carried out it can be
concluded that width and spread factor of cookies significantly decreased and
thickness increased proportionally to the reduction of added sucrose. These
changes were less pronounced in the samples with the addition of malted flour.
Sucrose reduction significantly decreased snapping force and that decrease was
even more evident for barley malt cookie samples. Brightness decreased
proportionally with the addition of malted flour. Malt addition significantly
increased total polyphenol content and antioxidant activity of cookies. According
to sensory analyses, cookies with the addition of malted flour have a pleasant
sweet and full flavour. It can be concluded that special brewer’s malted barley
flour can be successfully used in the production of functional cookies with
simultaneous reduction of sucrose addition.

I'.8-37. The aim of this study was to compare the physical and sensory
characteristics of crackers obtained by three different methods. To obtain the
crackers by the first method, the dough was allowed to ferment for 16 h at 26 °C.
In this method, fat (shortening) was added in the form of an oil-based semi-
finished product. The second formulation differs from the first formulation by the
time of fermentation (2 h) and the way in which the oil was added. Using this
method of cracker production, fat was added in the form of lumps in the dough
itself. The difference between the third and the first two methods was the raising
agents used (the third method uses NaHCO3 and the first two pressed yeast) and
the lack of fermentation. The following were examined: temperature and pH
before and after fermentation, fermentation loss, thickness, diameter, volume,
color and sensory characteristics of the crackers obtained. The results showed that
the temperature during fermentation increases and the pH decreases. The crackers
obtained from the dough, which fermented for 2 hours, had the greatest thickness,



diameter and volume. From the sensory analysis, it became clear that the crackers
obtained by first method was the most appreciated.

I'.8-38. The aim of this paper is to establish the influence of different
storage methods and polar organic solvents on the amount of -carotene extracted
from carrots. The samples were stored under different conditions (basement,
refrigerator and freezer). Static extraction was performed using various polar
organic solvents (ethanol 96%, isopropanol, isobutanol, ethyl acetate and butyl
acetate) as extractants. Isopropanol has been found to have the best extraction
properties and 96% ethanol the weakest. When comparing the storage of carrots,
it was found that the largest amount of [-carotene was extracted from carrots
stored in the cellar.

IVV. Performance report of Indicator E.23. minimum requirements
for the acquisition of academic position Professor

Table 5. Number of points under Indicator E.23.

Ne of the Co-author: Associate Professor, Eng. Nastia Vasileva Number of
textbook Ivanova, PhD points

E.23-1. Nechov S., N. Vasileva, M. Mexandjiev. Processes and Apparatus 13,33
in Biotechnology and Chemical Technology - Part One, Institute
of Chemical Technology and Biotechnology - Razgrad, 1989.

E.23-2. Nechov S., N. Vasileva, M. Mexandjiev. Processes and Apparatus 13,33
in Biotechnology and Chemical Technology - Part Two, Institute
of Chemical Technology and Biotechnology - Razgrad, 1989.

E.23-3. Tomov VI., N. Vasileva. Treatment technologies, book one 20
(Wastewater treatment). Printing base at the University of Ruse
"Angel Kanchev", 2005, pp. 391, ISBN 954-712-285-1.

E.23-4. | Tomov VI., N. Panchev, Dr. Dragolov, B. Angelov, B. Georgiev, 57
R. Grigorov, N. Vasileva. Emergency and rescue technologies.
Printing base at the University of Ruse "Angel Kanchev", 2005,
pp. 351, ISBN 954-712-275-4.

E.23-5. | Vasileva N., VI. Tomov, L. Vladimirov, P. Manev, N. Kovachev. 8
Wastewater treatment. First part. Ruse, Mediatech, 2013, pp. 312,
ISBN 978-619-7071-06-1.

Total 60,38

E.23-1. This textbook is intended for students of the Institute of
Biotechnology - Razgrad, studying processes and devices in the biotechnology
and chemical industry. It can also be used by students studying in the field of
Chemical Technology, Biotechnology and Food Technology in other higher
education institutions. The first part of the book contains sections 1 to 11, which



include: Classification, research and modeling of processes; Hydrostatics and
Hydrodynamics; Transport of liquids and gases; Separation of liquid and gas
dispersion systems; Membrane processes; Stirring and aeration in liquid media;
Heat exchange and heat exchange apparatus; Condensation and evaporation;
Distillation and rectification. The textbook also contains examples and tasks for
some of the sections. The textbook can also be useful for engineers and others
working in the field of chemical, food and biotechnology.

E.23-2. This textbook is intended for students of the Institute of
Biotechnology - Razgrad, studying processes and devices in the biotechnology
and chemical industry. It can also be used by students studying in the field of
Chemical Technology, Biotechnology and Food Technology in other higher
education institutions. The second part of the book contains sections 12 to 20 and
appendices 1 and 2. The second part includes the mass transfer processes:
Absorption; Adsorption; Extraction; Drying. Also included are: Kinetics of
chemical and enzymatic processes; Calculations and modeling of chemical
reactors; Bioreactors; Refrigeration processes; Sterilization in the biotechnology
industry. The textbook also contains examples and tasks for some of the sections.
The textbook can also be useful for engineers and others working in the field of
chemical, food and biotechnology.

E.23-3. The textbook is intended for students majoring in "Ecology and
Environmental Protection” at the University of Ruse "Angel Kanchev". It can also
be used by students in the same specialty at other universities, as well as by
practitioners. The textbook includes 11 sections that deal with: The origin,
circulation, physical and chemical properties of water; The composition and
quality indicators of natural and wastewater; Schemes for water supply, drainage
and sewerage of industrial enterprises; Basic methods and technological schemes
for treatment of domestic and industrial wastewater; Mechanical purification
methods; Chemical purification methods; physico-chemical purification methods;
Biological purification methods; Purification from radioactive contamination;
Technological schemes for wastewater treatment from different industries.

E.23-4. The textbook is intended for students majoring in "Ecology and
Environmental Protection" at the University of Ruse "Angel Kanchev". It can also
be used by students in the same specialty at other universities, as well as by
practitioners. The first chapter is devoted to basic terms and definitions, the goals



and objectives of the discipline. Chapter two discusses the nature and specifics of
typical dangerous events. Chapter three deals with the content of rescue
operations. Environmental monitoring and damage from hazardous events are
discussed in Chapter Four. Chapters five to ten set out emergency rescue
techniques.

E.23-5. The textbook is intended for students majoring in "Ecology and
Environmental Protection™ at the University of Ruse "Angel Kanchev". It can also
be used by students in the same specialty at other universities, as well as by
practitioners. Chapter 1 discusses the origin, cycle, physical and chemical
properties of water. Chapter 2 is devoted to the composition and quality indicators
of natural and wastewater. Chapter three presents schemes for water supply,
drainage and sewerage of industrial enterprises, as well as the joint drainage of
their wastewater and water from settlements. The main methods and technological
schemes for treatment of domestic and industrial wastewater are presented in
Chapter 4. Mechanical methods of treatment, chemical methods of treatment,
physico-chemical methods of treatment, Biological methods of treatment,
treatment of radioactive contamination are presented in chapters of 5 to 10.
Chapter 11 presents technological schemes for wastewater treatment from various
industries.

V.  Performance report of Indicator E.24. minimum requirements
for the acquisition of academic position Professor

Table 6. Number of points under Indicator E.24.

Ne of the Co-author: Associate Professor, Eng. Nastia Vasileva Number of
textbook Ivanova, PhD points
E.24-1. Manev P., N. Vasileva. Reagent farm - exercise guide. 10

Publishing base at the University of Ruse "Angel Kanchev",
2011, pp. 84, ISBN 978-954-712-507-0.

Total 10

E.24-1. The guide for exercises in "Reagent Farm" is developed in
accordance with the curriculum of students majoring in "Ecology and
Environmental Engineering™ at the Faculty of Agriculture and Industry of the
University of Ruse "Angel Kanchev". Its creation is dictated by the ever-
increasing requirements of consumers to the quality of water intended for drinking
and domestic water supply, as well as to the degree of purification of wastewater
discharged into categorized water intakes. Some more important modern



technological solutions for reagent treatment of natural and wastewater, the main
compounds used as coagulants and flocculants, the most common treatment
methods in practice, the facilities in which the treatment processes and the
methods for the hydraulic sizing of these facilities.

V1. Performance report of Indicator Z.31. minimum requirements
for the acquisition of academic position Professor

Table 7. Number of points under Indicator Z.31.

Ne Points for the
Publication Co-authors respective
publication

Influence of apple peel powder addition on
the physico-chemical characteristics and
nutritional quality of bread wheat cookies.
Food Science and Technology
Z.31-1 | International, (2020), 26 (7), 574-582, IF
1.654 (32 2019)

Crossref DOI link:
https://doi.org/10.1177/108201322091728
2

Gjore Nakov, Andrea
Brandolini, Alyssa
Hidalgo, Nastia lvanova,
Marko Juki¢, Daliborka
Koceva Komlenic,
Jasmina Lukinac

10

Z.31-2

Physicochemical characteristics of
functional  biscuits and In  vivo | Gjore Nakov,
determination of glucose in blood after | Viktorija Stamatovska,
consumption of functional biscuits, Journal | Nastia lvanova, Stanka
of Hygienic Engineering and Design, | Damyanova, Tzonka
(2018), Ne 22, pp. 25-32, ISSN 1857- 8489. | Godjevargova, Daliborka
(SJR rank: 0.16 /2018) Koceva Komlenic.

URI: http://eprints.uklo.edu.mk/id/eprint/

10

Total 20

Z.31-1. Apple peel, a food industry by-product, is rich in fibre, polyphenols
and minerals, and is a potentially attractive ingredient for bakery products. To
evaluate the effect of wheat cookies enrichment with apple peel powder six types
of cookies with increasing apple peel powder percentage (0%, 4%, 8%, 16%, 24%
and 32%) were produced. The traits analysed were: pasting parameters; chemical
properties (moisture, ash, lipid, protein, fibre and total polyphenols content);
antioxidant capacity (2,2-diphenyl-1-picrylhydrazyl and ferric reducing
antioxidant power methods); physical attributes (width, thickness, volume and
CIE lab colour); and sensory characteristics (external appearance, internal
structure, texture, odour, taste and aroma). Statistical analysis included analysis
of variance followed by Fisher’s least significant difference test (p<0.05). The
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apple peel powder-enriched cookies had significantly higher moisture, ash, lipid,
fibre, total polyphenols and antioxidant capacity than the control bread wheat
cookies. The addition of apple peel powder did not modify the physical
characteristics and improved the sensorial quality of the products. The addition of
24% apple peel powder gave the cookies with the best overall quality.

Z.31-2. Biscuits are confectionery products, which are mostly made from
flour, fats and sugar. Various types of biscuits are commercially available, but
today, people want to be healthy and functional biscuits have to be introduced. In
order to determine physicochemical properties of functional biscuits, three types
of biscuits with fructose have been made: basic biscuits (control) and biscuits in
which Acacia gum (Fibregum™) and inulin were added. Production of biscuits
includes several steps of production: measuring raw materials, mixing powder raw
materials, adding water and oil, mixing, resting dough to rise (refrigerator, 15
min.), rolling out, shaping, baking (150 0C, 7-10 min.), cooling and packing.
Following parameters have been analyzed: mass of biscuits (Mettler Toledo
AB204-S analytical balance), length and thickness of biscuits (Powerfix calliper),
moisture (ISO 6540), ash (ISO 5984.:2002), proteins (Method of Lowry), fats
(AACC Method 30-25), reducing sugars (AACC Method 80-68), fructans
(spectrophotometric) u dietary fiber (AACC Method 32-21.01). Also, we have
done in vivo research to measure the influence of biscuits over the level of glucose
in the blood in healthy people, people with type 1 diabetes and type 2 for a time
of 30, 60, 90 and 120 min. after consumption of the biscuits. Glycaemia was
measured with a strip glucometer. As a result of the experiments we found that
the addition of inulin and Fibregum to the recipe of the biscuits is increasing:
moisture content, proteins, fats, reducing sugars, total sugars and fructans after
inversion, as well as the total nutrition fibers. We have determined that after
consumption of all three types of biscuits, the level of glucose in the blood
increases, relative to the initial (on an empty stomach). The best results for all
groups of people have been obtained through consumption of the biscuits with
Fibregum. From the results, it can be concluded that produced biscuits have
characteristics of functional food. Adding Acacia gum and inulin in biscuits
contributed to change in values of the analyzed parameters, whereupon increasing
the content of dietary fiber should be pointed out.
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