CENCKOCTOMAHCKA AKALIEMWA
CO®UA

PELIEHBHSI | bl

BbPXY IUCEPTALIHOHEH TPY/ 3a NOJIyYaBaHE HA 00pa30BaTeIHATA M HAYYHA CTCHEH
“IOKTOp” 1mo: 06MacT Ha BHCIIE 06pa3oBaHue 5. " TeXHHYECKH HayKu”, po(eCHOHAIHO
Hanpasienue 3.12. ,, XpaHuTe1HH TEXHOIOrHH”, Hay4YHAaTa COELUHATHOCT ,, | eXHOIOTHS

Ha OHOJIOrMYHO aKTHBHHUTE BeleCTBA(BKII.CH3UMH, XOPMOHH K OeNThYHHK)

ABTop Ha ancepranmonnns Tpya: Enu Crossosa Kocragunosa, JOKTOpPAaHT 3af04Ha $opMma

Ha 06y4yeHue nipu UHCTHTYT No KpHOGHONOTHS U XPaHHTEHH TexHoaoruy, rp. Codus.

Tema_na aucepranmonnms tpya: : ,HOBU MJIEUYHU I[MPOAYKTH HA BA3ATA HA
BUBOJICKO MJIIKO C IIOBUILIEHO CHABLPXKAHUE HA BUOAKTHMBHU MACTHU

KHCEJIMHH “

Peuensenr: on. x-p umx. Mnuana Benesa Jlazosa-bopucosa, HucTuTyT 110 XKpHOGHONOIHS H
XPaHUTEIHH TeXHONOTHY, rp.Codua. Obnact Ha Bucime obpasoBaHue:S. TeXHHUCCKH HayKH,
npodecHoHanHO HanpanenHe 5.12. XpaHHTENHH TEXHONOMMH, Hay4YHaTa CIEHAIHOCT
»» [EXHOIIOTUs] Ha NPepaboTKaTa U ChXPAaHEHHETO Ha 3BPHOTO, 3bPHCHUTE NMPOAYKTH H CMECHTE"

PeleH3nATa € U3rOTBCHA cprtacHo 3anosex Ne PI[ 05-184/05.08.2025 r. na Ilpenceaarens ua
Cenckocronancka Akagemus, rp.Codusi.

L Kparxo npeacrassane na kanguaara;

Emn Crosnosa Kocramunosa e pomena Ha 01.10.1975 r B rp.Copus. Bucwero cu
obpasosanue 3aBbpuiBa B Coduiicku yrmsepcnter ,,Ce. KiuMenT Oxpuncku® npes 1999r. -
crened OKC maructsp, cnenuanuoct ,, Xumus®. IIpes 2015 1. B YHHBEpCUTET 10 XpaHHUTENHH
TeXHONOTHH, rp.llnoBmMB mpunoOMBa KBAMMOHKALMOHHA CTemeH »Maructep® o
CIENHATHOCTTA ,, TeXHONOTHS Ha MITAKOTO M MJIEYHHATE PORYKTH.

Ilpe3 neprnoma 01.08.1999-30.12.1999 r e pafoTHna Karo JaGOpaHT XHMHK B
Henrpanmua Konrponna JlaGopatopus kbM KomMOHHAT 3a IBETHH MeTam KIIM AJl. Or
01.11.2002 ymo 31.12.2010 . e pagHoXUMHK B Konrtponna naGoparopus 1o paauanHoHHa
3auMTa. B meprmoma or 01.01.2011-16.11.2019r. paGoTe Karo CHELMMATHCT XUMHK B
AkpequTHpaHa J1aGopaTopMs 3a W3MUTBAHE Ha xpanu koM ,En bu Bymrapukym, EA]J]
Ilonactosmem paGotn B UHcTHTyTa MO KproGHOIOrHS U XpaHHTENHA TeXHonorum , rp.Codus
KaTO aCUCTEHT B OTAE/ X paHUTEIHA TEXHOJIOTHH®,

Bianee Ha 106po HHMBO MHCMEHO H TOBOPHMO AHIVIHIHCKH M pycku e3uk. Ilpurexasa
MHOTO 100pH KOMIIOTBDHH yYMEHHS B [ON3BaHETo Ha Microsoft Office, Word, Excel,
PowerPoint.

B neprona 03.12.2006r.- 11.12.2006r. acuctenr Emm CTostHOBa Kocraaunosa ¢
ydacTBala B KpaTKOCPO4YHa CHENMAIH3ALKMS B DPAMKHMTE Ha CBTPYIHHYECTBO mo EBP ¢
Wuctutyra no sinpena ¢pusnka Ha Yenrkara AkageMus Ha HaykuTe B rp. [Ipara Ha Tema:*/[paro
M KparkOBPCMCHHH BApHALWMM Ha €CTECTBCHMS PaJMalMOHEH (GOH M TAXHOTO BIMSHHE BBHPXY
OKOJTHaTa Cpe/ia © MEPKUTE 3a PaHAllMOHHA 3alHuTa".

Acucrentr Emu  CrosmoBa Kocrammnosa e ydJacTBajla B HAllHOHAJHH
HayqHOHU3C/ICNOBATE/ICKH  NpOEKTH. B mepuona 2003-2010r. ywactBa B mporpaMa 3a
panuaioned Mouutopusr B MSAVSIE koM Brirapckara Axanemus na Haykure. B nepuona ot
2019-2021 r. ygactBa B mpoekT Ha Tema:“TeXHOJIOrHYHH peIIeHHs 3a IIOBHITaBaHE
CBABPXAHUETO HA OUONIOTHYHO aKTHBHHM MACTHH KHCE/IMHH B GUBOJICKO MJISIKO M NIPOH3BOIHH
HPOAYKTH “c phKoBoauTen nou.A-p Cunsus Mpanosa .



Acuctent Emnn  Crosmoa Koctagumosa e yqacTBala B MEXAYHApPOIHH
HayMHOH3CICNOBATENCKH TIpoekTH. B nmeprona 2005-2006r. ysactsa o EBP ¢ UHcTHTyTa 1O
anpeHa (usnka Ha Yemkara Akagemus Ha Haykute B rp. Ilpara Ha Tema:“/Ieiro u
KPaTKOBPEMEHHH BADHALMM Ha €CTECTBEHHS DPafHAIHOHEH $oH ¥ TAXHOTO BiHMsHHe BBEPXY
OKONIHaTa cpela W MEepPKHTE 3a pajMallHOHHA 3aIuTa’™. Ilpes 2005-2006r. yuactsa »
ABYCTPAHHO MEXIYHAPOOHO CHTPYAHHUYECTBO Mmexay Institute of Nuclear Science Ege
University Izmir ,Turkey and IYIYE, Sofia, Bulgaria. Ilpes nmepuoma 2007-2008 r.
OCBIIECTBABA MEXIYHAPOAHO CBTPYNAHHYECTBO che CIIOBAKHS Ha TeMa:“HU3yqaBane Ha
PalMallis H OMNpPEeNCNIEHH XapaKTEPHCTHKH HA OKOJIHATA CpeAa Ha [B€ BHUCOKOITAHHHCKH
CTaHiuu-Mycara u JIoMHUIIKH IUT.

3aquciiena e B AOKTOPaHTYpa - 3a109Ha popMa Ha 06yueHHe Che CPOK Ha o0ygyeHue
01.03.2021 r, mo 01.03.2025 r. ¢eC 3amosen Ne PJI-05-15/04.03.2021 r. ua IMpencenarens na
CCA. Otuucnen e ¢ 1IpaBo Ha 3amuTa ot 06.01.2025 . ¢he 3amosen Ne PI1 05-6/08.01.2025 r.

II. AkTyansocr Ha npo6aema:

Mieunata npomunienoct B CTpaHaTa € M3BECTHA C YHHKATHOTO KAYeCTBO HAa KHCEIOTO
MJIKO M Obrapckute cupena. Texuure CTIEHPHIHHA KAYEeCTBCHH XapaKTEPUCTHKH CE ONPENENAT OT
BUJia HA NIPEXHBHOTO XUBOTHO, AMETATA U KIMMATHYHHTE ycioBus. KpaBeto u oByeTo misxo ca
OCHOBHA CypOBHHA 3a IIONydYaBaHe Ha CHPEHE OT CTOJETHS. 3HAYHTENHO MO-KBCHO KO3ETO H
GHBOJICKOTO MJISIKO ITPEAH3BHKBAT MHTCPEC 32 MPOMHIUIEHO [0/ly4aBaHe Ha CHPEHe, IPe/IecTBAHO
OT ABJIrOrojMIIHATE MM ymoTpeba 3a ROMALIHH [IPOM3BOACTBA MM CMECEHH (IpUGaBEHH) KBM
OCHOBHHTC BHIOBE MIIAKO KpaBe HIH oBYe. [Ipe3 mocmemnoTo ACCETHIIETHE KO3ETO U OGHBOJICKOTO
MIIAKO C€ BBBEXIAT B IPOMHILIEHATA MiiexonpepaboTBaTeNHa JEHHOCT CaMOCTOSTENHO 33
TIPOU3BOJCTBO HA KHCEIO MJIAKO M TPAIWIMOHHH BHIOBE cupeHe. CeCTaBBT M CBOMCTBATA Ha
OMBOIICKOTO MIISIKO Ca IODXOASINHM 3a Tony4aBsane Ha OGN0 calaMypeHO CHpPEHE, KOETo BCe Mo-
MacoBO C€ BHEAPSIBA B IIPOM3BOACTBEHATA AEHHOCT. IIpu nponsBoacTBOTO Ha TO3H IIPOIYKT BCE OILE
CMIIUPUYHO C€ [IpHJIara TEXHONOTHATA HAa IPOTOTHNA OSIO CalaMypeHO CHPEHE OT KpaBe MIISKO.
ToBa Hanara nposexnaneTo Ha 3amBIGOYEHH HM3C/IE/IBAHUA BBEPXY OCHOBHHTE NMPOLECH CBHLP3aHHU C
TEXHOJIOTHATA HA TO3H BMA CUpeHe. U3Bapara KaTo MieueH HOPOJYKT NOJy4YEeHA Ha OMBOJICKO MJISKO
He € 100pe u3c/Ie/Bana u IpUIaraHeTo Ha N0GaBKYU H3HCKBa AETAHIHO NpoOy4YBaHe.
Hexonpenumonanaute macnonaitau KYJITYpH Ca OT roJiiMO 3Ha4eHHE, Thii KATO UMAT cnenupuIHn
XHMHYHM CBOWCTBA M MOTaT [a Ce€ M3ION3BAT KATO XpaHHTENHH A0GaBku. UHTepechT Ha
HOTPeOUTENHTE OT 3APaBOCIOBHU XpaHuTeNHH N06aBku Goraty Ha OMera-3 MAcTHH KHUCETHHH e
AOBENO N0 HM3CHENBAHE HA TPANHUHMOHHMTE XpaHHTEAHH TIPONYKTH W 00OOraTABaHETO MM IO
€CTECTBEH IIBT WK Ype3 M3NOJI3BAHETO HA JOOABKY.

OGorarsBaneTo Ha mieunu MPOAYKTH (H3Bapa M CHUpEHE) ¢ GHONOrHYHO AKTHBHK KOMIIOHEHTH —
OMera-3, OJICHHOBA KHCEIHHA OT PAaCTHTENCH NpPOHM3XOJ, BUTAMHHH, MHMHEPATH M BJIAKHUHH,
TIpE/ICTaB/IsIBA HHTEPEC 3a HayKaTa B Brirapus u chamaranero Ha TIPOAYKTH ¢ BHCOK 3APaBOCIIOBEH
H IPCBaHTHBEH edekT 61 gonpurecno 3a 3ApaBOCIIOBHOTO XpaHEHE Ha GBJrapuHa,

Hayunute uscnensanus pbpxy cheraa Ha H3BAPaTa Ca OCKBJHYU Ha HAUMOHAIIHO U CBETOBHO HHUBO,
B TOBa YHCIO M OT OHBOICKO MJIKO, KOETO e TIpEANOCTaBka 3a NETAHNHO MpOyuBaHe BHPXY
Ka9CCTBCHHTE M KOJIMYECTBEHH H XapaKTepHCTUKH.

Hsnonspanero Ha cemena u SJIKH, KaTo n00aBKa KbM MIICYHU IpOIYKTH, HEe € nobpe npoydeHo u
MTPUJIaraHo, KOETO Hanara pa3paboTBaHETO M H3CEIBAHETO MM B JeTaiu.

OborarsiBaero Ha MieyHHTE TIPOIYKTH KaTo M3Bapa H OsI0 canaMypeHo cupeHe ¢ PacTHTENHH
H3TOYHHIIH, CHABPXKAIIKM OHOMOTHYHO aKTHBHH KOMIIOHEHTH KaTo HE3aMEHUMH MacTHH KHCENHHH -
oMmera-3 M oMmera-6, ¥ BJIAKHHHH T'H ONpEAeNs KaTo (pYHKIMOHAIHH XPaHU ¢ Onarompusren epexr
BBPXY YOBEIIKOTO 3JpaBe.



III. Heu, 3aga4n, XHNOTE3H H METOIH HA H3CJICABaHE:,
OcHosHata mem: PaspaboTBaHe Ha TEXHOJNOTMH 3a IpPOW3BOACTBO HA H3Bapa M OBIrapcko
cajlaMypeHO CHPEHE OT OHBOJICKO MIISKO ¢ 100aBKa OT ceMeHa (TIOTIOHEBO, JICHEHO, KOHOICHO) H
OpPEXOBH AJIKH C OFJIeJl OJIy4aBaHE Ha (GYHKIHOHANHY MIEYHH POAYKTH C IOBHINEHO ChABPXKAHHE
Ha GHOJIOTHYHO aKTUBHH MACTHH KHCEIHHH € (pOPMyIHpaHa PaBHIIHO, KOHKPETHO H TOUHO.

OT nocraBeHaTa OCHOBHA I1€J1 IPOM3THYAT CJICIHHUTE 3a0a4u:

1. Uscnensanus BBpXy M3XOAHATE CYPOBHHH — CYPOBO OMBOJICKO MJIAKO M PACTHTENIHH JOGABKH —
CeMEHa (TIOTIOHEBO, JIETIEHO, KOHOIIEHO) ¥ OPEXOBH SAJIKH

1.1 ®u3uxoXxuMHYEH ChCTaB Ha GHBOJICKOTO MISIKO H 10OaBKHTE

1.2 MacTHOKHCENTMHEH ¥ MHHEpAJIEH ChCTaB Ha H3XOMHHATE CYPOBUHH

1.3 MukpoOHOIOrHYHH [IOKA3aTeNH Ha OUBOICKOTO MILIKO.

2. Pa3paboTBane Ha TEXHONOTHH 3a TIONy4aBaHe HA M3Bapa U G50 CajlaMypeHO CHPEHE C MOBHIIEHO
CBIBPXAHME HAa OHONOIMYHO AKTHBHM MAaCTHM KHCENMHM Ha 0a3aTa Ha OHBOJICKO MJIAKO |
PacTUTENHHN A00aBKH

2.1 OprasonenTHYHa OIEHKa Ha IPOM3BE/ICHATE U3Bapa M 610 caTaMypeHO CHpEHe

2.2 YcranopsiBaHe Ha GU3NKOXUMHYIHUSA CHCTAB Ha MOMYYEHUTE HPOTYKTH

2.3 OnpeznensHe Ha MacCTHOHOKHCEIMHHHS CBCTaB, Ch/(bPXKaHHE HA MaKpo- H MHKPOEJIEMEHTH B
U3Bapara u 6:510 calaMypeHo CHpEHe.
2.3 Mukpo6uonornyHa XapakTepyCTHKa Ha [HOJIy4EHHTE MICYHH IPOLYKTH.
3. bronornvHa omeHka Ha OWBOJCKOTO MIAKO M HOBHTE MIEYHHTE IpPONYKTH C MOBHINEHO
CHIbPXKAHHE Ha OHOAKTHBHH MACTHH KHCEIMHH BB30CHOBA HA IOKA3aTE/IMTE JIMIU/EH PEBAHTHBEH
CKOp, AaTepOrcHeH W  TPOMOOTEHEH HMHIEKC M CHOTHOLIGHHE MEXAYy XHIep- |
XHITOXOJIECTEPOTIEMUYHI MacTHH kucenunu (h/H).
4. Tlpocrepssane Ha Cpoka Ha CBHXpaHCHHE 4Ype3 W3IMEHEHMS B  OPraHONENTHYHUTE,
$H3HKOXMMAYHUTE ¥ GHOXUMUYHHTE I0KA3aTE/IH Ha MICYHHTE IIPOYKTH C TIOBHILEHO ChIbPKAHHE
Ha OHOAKTHBHHM MAacTHH KWCEIHHH.
H3n0/13BanHA ca cJIeIHHTE MATEPAAIHE H METOIH:
Marepuanu:
V3crenBanusta ca u3pbpmeny mpes nepruona 2021-2022 r. 8 UKXT - Codus.
H3x00nu cyposunu:
IIpoBeneHo e uscnensane che ¢GOpHO GMBOICKO MILIKO, B3eTO OT (epMara Ha LIbpHOropcKms
MaHactap ,,CB. cB. Ge3cpeObpHuIM M wynotBopun Kosma u Jlamsan™, ceno I'urummm, o6una
bpesnnk.
3a uenuTe Ha M3CICABAHOTO Ca M3MOJ3BAHU A00ABKH - TIOTIOHEBO, JIGHEHO H KOHOICHO CeME,
OPEXOBH SA/IKH, KOUTO Ca 3aKYIIEHH OT ThPrOBCKATa MpPEKa.
M3noissana e mumonena kucenuHa (Thymos, spol. s co., CrioBakus npousseneno 3a Kaybmnanz) 3a
XPaHHUTE/IHM LE/H B KOHIeHTpauus 1,0 % crpsaMo n3xoaHaTa cypOBHHA 3a NIOJTyYaBaHe HA M3Bapa
3a nonyyaBaHe Ha GO CanaMypeHO CHpPEHe Ca HM3NOJ3BaHM cTapTepHa Kynrypa Lactobacillus
delbrueckii : Streptococcus thermophiles, 1:1, cupuimeH ensum 1:10 000 (Brocuren ET “Pamu 90M*,
Crapa 3aropa) ¥ KaJTUHeB IUXJIOPH.
ITodzomoska na maakomo u dobagxkume :
PacTuTenHuTe 106aBKH NpeBAPHTENHO Ca TIPUTOTBEHH KaTO Ca CMIICHH BB BHJ Ha GPAIIHO.
IIpoBenena e TexnonormyHa o6paGoTka Ha MIKOTO 1O MJICYHH IPOAYKTH - H3Bapa H O10
canaMypeHo CHpeHe 6e3 HOpMallu3alys Ha MIIIKOTO.
Memoou 3a ananus na Mmnaaxo u maeunu npodykmu :

DUIUKOXUMHYHY METOIU

¢ Boanorto ceaepxanue - BJIC 1109:1989, ISO 9622

e Cyxo BemectBo - BAC 1109:1989, ISO 9622

¢ OO6w 6enThK, pasTBopuM Gentek - ISO 9622, BJIC EN ISO 8968-1:2002



¢ CTeneH Ha 3pstoCcT (CHOTHOUICHHE pa3TBopuM KbM 061 6enTrK) chraacHo BC EN ISO 8968-
1:2002
Maznunn - BAC EN ISO 1211:2002, ISO 9622
Cyx 6e3macnen octatsk ~ BJ[C15308-81
Jlaktoza - ISO 9622
Ilenenno chabpxanue - BJIC 6154:1974
ITnerHOCT - BJIC 1110-73
Tutpyema xucenunnoct - BJIC 1111- 80.
AKTHBHa KHCEJTMHHOCT - NOTEHUHOMETPHIHO ¢ pH- MeTsp Moxen MW 102-FOOD
Coabpxanue Ha con (HaTpuen xnopun) - BIC 8274:1982
OnpenensiHe Ha ChABPKaHHE Ha ¢buCpu /BnakHuuw/ - ¢ aBTOMaTHYHA €KCTPaKLHOHHA CHCTEMA
Dosi-Fiber- Selecta, Ucnauus

¢ Emnepruiina croiinocr Ha 100 g/mpopykr - kcal - Ha 6a3aTa HA XUMHYECKHS CHCTAB Ha

OHMBONCKOTO MIIAKO M MITEeYHHTE NpOAYKTH
Muxkpo6uonoruunu uscnensanus:
¢ OGw 6poit Mukpoopranusmu - IDF 161-2009 u BJIC EN ISO 4833

Comarnynn knerku - BIIC EN ISO 13366-1,2:2008
Coliforms - BJIC EN ISO 4831, 4832
Esherihia coli - ISO 16649-1,2,3
Staphylococcus - BJIC EN ISO 6888-1, 2, 3
Listeria monocytogenes - BJIC EN ISO 1 1290-1,2
Salmonella - BJIC EN ISO 6579
* Fungy - BJIC EN ISO 6611

OpraHonenTHYHH METOAM — H3BBPLIEHA € OpraHONCNTHIHA OLEHKA Ha H3BapaTa M GAOTO CanaMypeHo
cupere 6e3 u ¢ 1o6aBKa B pa3inyHa KOHLCHTpaUKA, 32 ONPEAENTHE HA HAl-NIOTXOANIATA KOHIEHTpAIHs
BL3 OCHOBA Ha CEH30PHMTE BE3NPHATHS Ha HoTpeGuTtenure (10 Op.) 1 e npoBeseHa, CHIIIACHO HACOKUTE
32 M3CICIBAHC HA CTHKATA M XPAaHHTE, ONPENENEHH OT EBponeiickus cbio3. AHamu3mpanu ca
TIOKA3aTeINTE MUPHC, BKYC, ApOMAT, KOHCHCTEHIMSA U LIBST.
broxumuunu H3caenBanus:
® MacTHy KHCENHMHH - eKCTPaKIMATA HAa MJIEYHATA MA3HMHA e NpOBEJIEHA 0 METOAa Ha
Poze-I'otiu6
® MaCTHOKUCETMHHAAT CBCTAB HA MasHMHHTE B MICUHHTE NpoIyKTH ¢ jgobaBka e
M3BBPILICH YPE3 €KCTPaKUKsA HA OOLIM JHIMIH [0 METoAa Ha Bligh and Dyer (AOAC,
1959) ¢ xnopodopm u Metanon B crotHOmEHKE 1:2. MeTtunosnte ecrepu na MacTHuTe
kucenunn /FAME/ Gsxa ananusupann ¢ momowura Ha razos xpomatorpad Shimadzu-
2010 ¢ naamMbuHO-HOHM3AUMOHEH ACTEKTOp. AHANU3BT € OCHIMECTBEH C KaluIsApHa
xonona CP7420 (100 m x 0.25 mm i.d., 0.2 m, Varian Inc., Palo Alto, CA), TIpH Hocew],
ra3 BOAOpoA W make-up ra3 - asor. Msnonseama e nercrbnaina nporpaMa 3a
IpOTPaMHPAHETO Ha NELNTa Ha ra30BUs XpoMaTorpag.
* buomornmyna ouenka Ha MacTHata (pakuus Ha cGOPHOTO GHBOICKO MIAKO H HOBHTE
MJICYHHTE OPOAYKTH
Al (Chilliard et al., 2003):
Al =12:0+ 4x14:0 +16:0 /[EMUFAs+PUFA n6+PUFA n3]
TI (Ulbricht and Southgate 1991):
OnHTHHTE MapTHAN MAeYHM MPOAYKTH Ca NPUTOTBEHH TPUKPATHO IIPH 1a60paTOpHM
YCIIOBHSL.
[lony4enara usBapa e crxpanssana s Hpoxw/okenue Ha 7 quu. Ilpobu 3a aHamus ca B3eManu Ha 24-9
yac, Ha 3-9 u7-1 feH.
3a ueanTe Ha eKCepMMEHTaIHAaTa pabota ca npousseneHu 4 nmapTHaM 6710 CaJIaMypeHO CHpEHE OT
OMBONICKO MIISIKO, CHOTBETHO eHa KOHTpOJIA W 3 OTMTHH C PacTUTENTHH JOGABKH ceMeHa (TroTIOHEBO,
JICJICHO, KOHOIICHO) H OPEXOBH SIKH B CJIEHUTE KoHUCHTpauuu — 1,0 %, 2,5 % u 5,0 % 3a Bcska



nobaBka COpAMO M3XOJHATA CYPOBHHA. PacTuTenHata jo0aBka € npubaBeHa B MIAKOTO INPEIH
KaJILiAeBUS AMXJIOPH L, 3aKBACKATa ¥ CHPHLIHUS CH3MM.

ITonydeHoTo GsUI0 canamypeHo CHpEHE € ChXPaHsABAHO B NpoabIKEHAE Ha 3 Mecela. IMpobu 3a aHamu3
ca B3eMaHH Ha 24-1 uac, Ha 60-5 [eH 1 Ha 3-51 Mecell.

TI=(14:0+16:0+18:0)/[ 0.5 «SMUFAs+0.5%PUFA n6+3xPUFA n—3+PUFA n3/ PUFA n6}

LPS = OJ1 +2x HMK- MHMK- 0,5 ITTHMK

hH=(C18:1n-9+C18:1n-7+C1 8:2n-6+C18:3n-3+Cl 8:3n-6+C20:3n-6+C20:4n-6+C20:5n-3+C22:4n-
6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)

MunepajieH ChCTaB Ha MIICYHHTE npobu - AHANM3BT HA MHMKPO- M MaKpOCIEMCHTH € onpesieNieH ¢
atomHo-eMucHoneH GoTomeTsp- AES-ICP "Varian- Liberty I’

Memoou 3a aHanu3 Ha cemena u A0Ku:

OUBMKOXUMHYHU METOIHU:
e Cyxo Bemectso - BJIC 1109:1989, ISO 9622
e  O6w GenThk - ISO 9622, BJIC EN ISO 8968-1:2002
¢ OnpenensiHe Ha ChAbPXKAHUE HA ¢ubpy /BnakHuHK/ - C aBTOMATHYHA EKCTPAKIHMOHHA cHcTeMa
Dosi-Fiber- Selecta, Ucnanus

BUOXMMHYHH W3CNECABAHUA:

e MuHepasieH ChCTAB - AHAJIM3BT HA MEKPO- ¥ MAKPOCTIEMEHTH € OMpE/ICiICH ¢ ATOMHO-EMHCHOHEH
dorometsp - AES-ICP "Varian- Liberty II”

e MaCTHY KHCEIMHH - EKCTPAKIUATa HA Ma3HKMHA ¢ NIPOBEJICHA TIO MCTO/Ia Ha Bligh & Dyer (1959).
MacTHOKHCENMHHMAT ChCTaB HA MasHHHMTE € W3BBPLIEH YPE3 EKCTPAKIUA Ha oOLUM JUNAIH TIO
meroaa Ha Bligh and Dyer (AOAC, 1959) ¢ x10poOopM M METAHON B CHOTHOLICHHE 1:2.
MeTrnoBHTE ecTepd Ha MacTHUTe Kucenunu /FAME/ 6iXa aHalM3HPaHH ¢ NOMOLITA Ha razos
xpomatorpad Shimadzu-2010 ¢ IaMbYHO-HOHA3ANHMOHEH ACTEKTOP. AHANM3BT € OCBHIICCTBEH C
xanunapHa konona CP7420 (100 m x 0.25 mm id., 0.2 m, Varian Inc., Palo Alto, CA), npu
Hocem ra3 BOXOpol W make-up ras- asor. HMsmonspana e MNETCTHNANHA nporpaMa 3a
NPOrpaMHUPAHETO Ha TELITa HA ra30BUs xpomarorpad.

Hobus, %
Jlo6UBBT € OMpezeieH TEINIOBHO Ype3 H3MEpBaHe Ha MacaTa Ha ToTOB npoAykr noxydyed or 1 L Msiko
(HE € HOPMATH3MPAHO MJIKOTO).

IV. OnarjeieHocT H NPEACTABAHE HA NOJYHCHUTE Pe3yJITaTH:

[IpencTaBeHUAT 32 PEUCH3NPaHE AUCCPTAUHOHCH TPYA € C o6eM 209 cTpaHduH B T. 1.23
Tabmuny, 387 JTHTEparTypHH H3TOYHHMKa - 18 Ha KupaIMLa K 369 Ha naruHMIa. 1ol € nobpe
Ganancupan 1 odopMeH, KaTo 00XBalila BCHIKH pasie/i.

Jluteparypausr o63op ¢ uzdepnarencH. Hamucan Ha 25 CTpaHHIH, KaTo ¢a pasriciaHu
XapaKTEpPHCTHKATA Ha OMBOJICKOTO MJISKO (OpraHONCHTHYHY CBOHCTBa, (U3AKOXUMHYCH
CbCTaB, GMONOTMYHO AKTHBHH MACTHH KHCE/IMHM, HHICKCH W JIMIMICH NpCBAHTHBEH
CKOP,MHKpOGHONOTHYEH CBCTAaB ), TEXHONOTHA 3a MONydaBaHe Ha  HM3Bapa, TEXHOJIOIUsA 32
monydyapaHe Ha OAN0 CajaMypeHO CHPEHE, €CTECTBEHH WITOYHHLM Ha GHONOTHYHO AKTHBHH
MACTHM KMCEJMHH Ha PacTHTENHA OCHOBA H QyHKILMOHAIHM XPaHH.

Jlanuute ca o06paGOTeHH TO METOAMTC HA BapHalMOHHATa CTAaTHCTHKA NOCPEACTBOM
CTATHCTHYCCKHA MakeT Ha KoMmmoTbpHata mporpama EXCEL 2016 Ha Oasara Ha TpH NOBTOPEHUA.
JIOCTOBEPHOCTTA Ha PasiMKHTE MEXy H3C/Ie[BAHATE MICKa ¢ yCTAHOBEHA Hpe3 t-Tecta Ha CTIONEHT.

V. O6cnxKaHe H OLICHKA Ha pe3y/ITaTH:
[lox6panure jgo6aBKM ca C pasjIddHa KOHLEHTPanusi Ha Ma3stHHH, KaTo Hail-BUCOKO
CBIABPIKAHKE € YCTAHOBEHO TIPH OPEXOBUTE AMKH - 62,73%, IOKaTO TIOTIOHEBOTO CEME € ¢ Hal-HuCKa



KoHueHTpanusa. KoHONeHOTo ceme e ¢ Hali-BHCOKO ChAbpKaHHe Ha OenrbK - 23,42% v MUHEpaiHu
BemIecTna - 3,82%. JIeHEHOTO ceMe € ¢ Hal-BHCOKO ChIbpXXaHUe Ha BIAKHHHH - 27%. EHepruiinara
CTOWHOCT Ha HM3CJeIBaHUTE A0OABKH € Haii- BUCOKA NpU OpexoBHTe sakd - 634 kcal. Busonckoro
MISKO € ¢ BHCOKO ChABP)K@HWE Ha HACHTCHH MACTHU KHCEIMHH H HHCKO CHIBPKAHHE HA MOHO- H
NOJMHEHACUTEHH MacTHM KHCEJMHHM. Beuuku 100aBKHM TpeIBHAEHH 32 TeXHoNoruyHa obpaborka ca ¢
BHCOKO CHBpXKAHHE HA IOJWHEHACHTEHH MACTHM KHCEIHMHH, KATO KOHOIEHOTO CEME € C Hal-BHCOKa
KoHUeHTpauus. JIEHEHOTO ceMe € ¢ Hal-BHCOKO ChIBP)KAHHE Ha OMera-3 MacTHH KHCENHHH - 52,56
g/100 g Ma3HMHH, CIEeABaHO OT KOHOMEHOTO CEME, OPEXOBUTE SAKH H TIOTIOHCBOTO CeMe, KOMTO ca ¢
BHCOKO CBHIBpXaHHEe Ha oMera-6 MacTHH KuceauHH. ChABPKAHHETO HA LMC- H30OMEPHUTE € HaH-BHCOKO
TPH JIEHEHOTO CEME, CIEABAHO OT OPEXOBHTE SAKH, TIOTIOHEBOTO M KOHONEHO ceMe. CeMeHaTa U sAJIKUTE
HA PACTEHHMATA AKYMYJIHPAT 3HAUYMTENHH KOJIMYECTBA MHUKPOEIEMEHTH B CPaBHEHHE ¢ MJIAKOTO Ha
NpEeKMBHATE XHBOTHH, 32 CMETKAa Ha MaKpOCJEMEHTHTE. BlaraHeTo Ha pas3jiMuHa KOHLEHTpauus OT
TIOTIOHEBO CEME B H3Bapa OT OHBOJICKO MIISKO NPOMEHs XapaKTepHHTE 33 M3BapaTa OpIraHONENTHYHH
nokaszaresiu. Manonseaneto Ha 1,0% ot podaBkata 3ama3Ba XapakTEpHHS BKYC W LBAT 3a M3Bapara OT
GUBOJICKO MJISKO, €IHOPOAHATA M HEXXHAa KOHCUCTEHIMSI M J00aBKaTa € PaBHOMEPHO pasnpefeNieHa ¢
neka mpoMsHa B 1BeTa Ha 24 h. Caex cexpaHeHWe OT 3 ¥ 7 JQHHM, M3Bapara MPOMEHs HE3HAYMTEIHO
OPraHOJIENTUYHHTE TIOKA3aTeNIM C TEHACHLMS KbM IIOHMXKABAaHE HAa OLEHKATa M MOCIEABAIIOTO MM
BJIOLIABAHE TPH M3MOJN3BAHE HA MO-ABIBI CPOK HAa chXpaHeHHe. [Ipunaranero Ha IO-BHCOKHTE
KOHLEHTpAalUMH OT Jo0aBKata Ha TIOTIOHEBO ceMe - 2,5; 5 u 7,5 % NpOMEHA OpraHoNenTHYHUTE H
cBOMcTBa. BKychT M UBETHT Ha W3CIE/BAHMTE BApHAaHTH CE€ NPOMEHsS, KAaTO ¢ HapacTBaHE Ha
KOHIICHTPALMATA CTABA BCE IO THIHYEH U MECHYJIMB 32 TIOTFOHEBOTO CEME H KOHCHCTCHIUATA CTaBa Mo-
c6uta. Cnej cexpaHeHMe OT 3 M 7 [JHM HE C€ YCTAHOBSBAAT CHIUCIIECTBEHH H3IMECHEHHA B
OpraHOJICNTHYHHTE CBOICTBA Ha W3BapaTa, HO 3aMo4yBa MOHHXKABAHETO MM IpH OLEHKaTa Ha
NOTPeOMTENTUTE H CBXPaHEHHUETO 3a MO-ABJIBT IEPHOJ BJIOIIABA CBOKCTBATA H.

BraraHeTo Ha pasjMyHa KOHLEHTpALMs OT JEHEHO ceMe B M3Bapa OT OHBOJCKO MIISKO IPOMEHs
XapaKTepHHUTE 32 H3BapaTa OpraHONeNTHYHH Mokasartend. Msnomspanero Ha 1 u 2,5% ot mofaBkara
3ama3Ba XapaKTEpHHs BKYC M LBST 3a M3BapaTa OoT OMBOJICKO MIsiko M ca noOpe OanaHcupany,
eNHOPOJHA U HEXXHA KOHCUCTEHLHMS U J00aBKaTa € paBHOMEPHO Pa3Npe/IeNicHa ¢ JIeKa NPpOMsHa B LBETA
Ha 24 h.

Cnen cbxpaHeHue OT 3 M 7 AHH, H3BapaTa [IPOMEHA HE3HAYUTEIHO OPraHONENTHYHMTE MNOKA3aTeNd C
TEHJCHIUA KbM MOHIKABAaHE HA OLIEHKaTa M MOCNEABAIOTO UM BJIOLIaBaHE IPH M3I0J3BaHE Ha IO-
BB CPOK HA chXpaHeHue. [IpunaraHeTo Ha MO-BHCOKHUTE KOHLEHTpalLMH OT AobaBKkaTa Ha JIEHEHO
ceme — 5,0 % u 7,5 %, nmpoMeHs OpraHONENTUYHUTE ¥ CBOKMCTBA. BKYCHT H LUBETHT Ha H3CJICABAHHTE
BapMaHTH ce€ NPOMEHA, KaTo C HapaCcTBaHE HAa KOHLEHTpALMATA CTaBa BCE 10 THIMYEH HACHTEH M
NeChbUYIMB 3a JICHEHO CeMe M KOHCHCTEHLUSTa c¢TaBa no-couta. Crell cbXpaHeHue OT 3 M 7 JAHH HeE ce
YCTAHOBSIBAAT CBHLICCTBCHW H3MCHEHMS B OpPraHOJNENTHYHHTE CBOHCTBA Ha W3BapaTa, HO 3alo4Ba
NOHWKABAHETO UM IPH OLECHKATA Ha NMOTPeOUTENHTE U CHXPAHEHHETO 3a IO-ABJIBI MEpPHOJ, BIOIIABA
CBOMcCTBATA M.

Braraneto Ha pasnnyHa KOHUEHTPAIMA OT KOHONIEHO CeME B W3Bapa OT GMBOJICKO MIISKO
MPOMEHS XapaKTEPHUTE 3a M3BapaTa OPraHONENTHYHH MOKA3aTeNIM M Ca MACHTHYHH C TE3H
noAy4YeHH MpH JIeHeHOTO ceMe. ManomsBanero Ha 1,0% u 2,5% ot nobaBkaTta 3ana3pa XapakTepHUA
BKYC M LBST 3a M3BapaTa OT OHBOJICKO MIISIKO W ca Robpe GanaHCHpaHH, €IHOPOJHAa H HeXHa
KOHCHCTEHLHUS ¥ 10o0aBKaTa € paBHOMEPHO pasmpefieficHa ¢ Jieka NpoMsiHa B 11BeTa Ha 24 h.Cnen
ChbXpaHEHHE OT 3 M 7 [IHM, U3BapaTa IPOMCHS HE3HAUMTEIHO OPraHONENTHYHUTE NOKA3aTeNH ¢
TEHISHLUHS KbM [OHW)XKaBaHe Ha OLIEHKATA U MOCJEABAIIOTO MM BIOLUIABAHE IPH H3MOI3BAHE Ha
NO-ABJIBI' CPOK Ha ChXpaHeHue. [IpunaraHeTo Ha MO-BHCOKHMTE KOHLEHTpalMH OT AobaBKaTa Ha
KoHomneHo ceMe — 5,0% u 7,5 % npoMeHsi OpraHONENTHYHUTE M CBOMCTBAa. BKYCHT H LBETHT HA
H3CJICABAHUTE BAapHAHTU CC INPOMCHsA, KaTO € HapaCTBaHC Ha KOHUCHTpallMiATa CTaBa BCC IIO
THUNHYEH HACUTECH U NICCHUYJIMB H KOHCHCTCHUIUATA CTaBa no-coura. CJ]C,Z[ CBbXpaHCHHE OT 3u? AHH
HE C¢ YCTAHOBSBJAT CHIICCTBCHH M3MEHECHHS B OpPraHOJIENTHYHUTE CBOWCTBA Ha M3BapaTa, HO
3amo4YBa MOHW)KABAaHETO UM TPH OLEHKATa Ha MOTPEOUTENNTE U CHXPAHEHHETO 34 NO-ABJEI IEPHOA
BJOIIAaBa CROMcTBAaTa i. BiaraHeTo Ha paznuyHa KOHLEHTpalLHs OT OPEXOBH AAKH B H3Bapa OT
OMBOJICKO MJISIKO TIPOMEHS XapaKTepHUTE 3a H3BapaTa OpraHOJNCNTHYHH IIOKasareld U ca
NpUEMJIMBH BBB BCHYKHMTE BapuaHTd. M3monspaneto Ha 1,0% m 2,5% o1 mobaBkara 3amasea



XapaKTepHHs BKYC 1 LIBSIT 33 H3Bapata OT GHBOJICKO MILAKO H Ca n06pe GanaHCHpaHH, EAHOPOAHA H
HeXHa KOHCHCTEHIMS ¥ JoOaBKaTa € paBHOMEPHO pa3Npe/CiicHa ¢ JieKa MpOMAHA B [IBETA Ha 24 h.
Cren cbXpaHeHHe OT 3 M 7 JHH, M3Bapara NPOMCHS HE3HAYUTETHO OPraHOJNCITHYHMTC KBM
[IOHM)XKaBaHE HA OLIEHKATa ¥ TOC/IEABAlOTO WM BJIOLIABAHE IOKA3aTelW C TCHACHIMA IpH
H3MON3BAHE HA NO-TABIBI CPOK HA ChXpaHeHue. IlpunaraHeTo Ha f10-BUCOKMTE KOHUCHTPALMK OT
nobGaBkaTa Ha opexoBd saku — 5,0% u 7,5 %, IPOMEHS OPraHONENTHYHHTE # CBOKCTBA. BxycosT M
L[BETHT Ha M3CJICIBAHUTE BAPUAHTH CE MPOMEHS, KATO ¢ HapaCTBaHE HA KOHUCHTPALUATA CTaBa BCE
1O TUMHYeH HACHTEH M MECHWIMB 33 OPEXOBM S/KH H KOHCHCTEHIHMATa cTasa rno-cGura. Crexn
ChXpaHeHHe OT 3 W 7 JAHM He CC YCTAHOBABAT CBHUICCTBEHH M3MEHEHWS B OPraHONCNTHYHHTC
CBOJMCTBA Ha M3Bapara, HO 3al04Ba IOHIKABAHETO MM IIPH OLCHKAaTa Ha NOTpeOUTENHTE U
CHXPAHEHHETO 33 TO-TBJIBL EPUOJL BIOIIABA CBOHCTBATA M. M3NON3BAHETO HA OPEXOBH ANKH KaTo
no6aBKa B W3Bapa € Hali-fo0pe OLEHEHO OT MOTPEOHTENHTE B PA3NMYHHTE KOHLUCHTPALH, 10KATO
BIaTaHETO HAa CEMEHa B IO-BUCOKMTE KOHLEHTpAaLWM NpeAU3BHKBA [MO-JIOIA OLEHKa MOpaix
HAJMYHETO Ha BIAKHUHM, KOUTO ONPEEIIAT U MECHWINBHA BKYC.

Pe3y/TaTHTe OT TPOBEJICHHTE HAyYHH M3CIE/IBAaHHA H CKCNIEPUMEHTH JaBaT OCHOBAHHME 32 cAeIHUTE
0606 IIeHH H3BOOH:

1. TlpoBesieHaTa TexHonIornyHa o6paboTka Ha GUBOJICKOTO MIIAKO 10 H3Bapa C 100aBKH OT CEMEHa Ha
TIOTFOH, JIEH M KOHOI W OpPEXOBHM SIKM B pasin4yHa KOHLEHTpalUHs BOAH JO oboraTsBaHe Ha
HOBOINOJIY4EHHTE NPOYKTH Ha MasHHHH (10 9% MpH TIOTIOHEBOTO CEME, JIO ABA IBTH NPH JICHEHO ceme,
10 6,0 % npu KOHOMEHO ceMe U JI0 2,5 IbTH NP OpPEXOBH S/IKH) Ha MHHEPATHH BemecTsa (OT 1,4% no
4% nupH TIOTIOHEBO ceMe, A0 2,5% TNpH JICHEHO CeMe, N0 4% npu KoHomeHo ceMme H 10 2,57% npH
opexoBM siKku) ¥ Brakauau (o1 0,4 J10 4% npu TTIOTIOHEBO ceme, oT 0,42 mo 4,2%, Np4 JIEHEHO CEME OT
0,52% 1o 5,2% npu KouoneHo ceme u ot 0,6 o 6% npu OpeXOBU SIAKHM), KOETO OT CBOS CTpaHA
NOBHILIABA XPAHUTENHATA H €HEPriiiHa CTOMHOCT CIIPSAMO KOHTPOJIHUTE H3BAPH.

2. Ionyuennte u3Bapu ¢ N00ABKH NONPHHACAT 33 MOBHMIIABAHE Ha 6UOJIOTHYHO AKTHBHUTE MAacTHH
KHCEIHHA - NPEJAMMHO E€CEHUMAIHHTE OMera-3 W OMera-6 MacTHM KHCEIMHW W MOBMIUIABAHE HA
CHABP)KAHAETO HA MHHEPAJIHU BELUECTBA.

» TIoCTHIHATO € MOHIKABaHe HA HACHTEHUTE MACTHHM KHCEJIMHY NPH M3Bapa ¢ 100aBKa Ha ceMe OT
TioTion g0 20%, na MUFA no 10% u HapactBane Ha PUFA g0 3 mbTH B CpaBHEHHC C
KOHTpOJIHaTa u3Bapa. M3nomssaneTo Ha 7,5% TIOTIOHEBO CEME yBEAMYaBa KOJIMHECTBOTO Ha
HHOJOBATA KHCEAHHA chbe 7 MBTH Ha 24 4., ¢ 6,83 NBTH Ha TpeTH AeH U ¢ 8,34 nbTH cliex 7 nHHU
ChHXpaHEHHE CTpPAMO KOHTPONHATa rpyna, B pe3yNTaT Ha KOETO HapacTBar oMera-6 MacTHHUTE
KHCC/TUHH.

» TlocTUrHaTo ¢ MoHmkaBane Ha SFA Npw BIarane Ha JieHeHO ceMe B m3Bapata jio 43,88 /100 g
MazunHa. [loJMHEHACUTEHHTE MACTHM KHCENMHHM HAapacTBAT MHOTOKPAaTHO B pe3yiaTaT Ha
NPHIAraHeTo Ha JIGHEHO ceMe KaTo fo0aBka B pa3jiMdHa KOHICHTPAII. IMocturuato €
oforarsBaHe Ha W3BapaTa C JIMHOJOBAa KucenuHa ot 5,10 no 8,69 IETH M Ha Q-JTMHOJICHOBA
KHCEJIMHA [0 2 THTH TIpH B/IaraHe Ha JICHEHO CEME B M3Bapa CNIPAMO KOHTPO/IHATA.

> UsnonssaneTo Ha 7,5% KOHONEHO ceMe JaBa Haii-HHCKHM CTOHHOCTH 3a SFA, CBOTBETHO 110 40.98
/100 g masnuna u MUFA 110 39,75 /100 g Ma3HuHa, M HapacTBaHa Ha PUFA no 22,49 g/100 g
MazHuHa. KoHomeHoTo ceMe oboraTtaBsa U3Bapara ¢ JUHOJIOBA KMCEIHHA OT 6,71 no 9,48 nwTH, g-
JIMHOJEHOBATA KHcenuHa - oT 1,26 10 4 ObTH M O-TMHOJICHOBA KHCEIMHA - ABa IBTH (1%
noGaska).

> Buaratero Ha 7,5 % OpexoBH SAKH MOHIDKaBa ChABPKAHMETO HA HACHTCHHA MAaCTHH KHCCIMHHA 10
53,61 g/100 g masnuna, napactsane Ha MUFA no 30,46; u PUFA no 15,23 g/100 g ma3HKHa.
M3papata ¢ j004BKHHA OPEXOBH SIKH € oboraTeHa Ha JIMHOJOBA KHCE/IHHA, CHOTBETHO 12,77
g/100 g Ma3HHHK ¥ CHABPKAHMETO HA A-JIMHOJIEHOBATA KUCEIHHA JIO 1,33 g/100 g Ma3HUHHU B
CpaBHEHHE ¢ KOHTpOJHATa U3Bapa.

3. OueHKaTa Ha MAacTHaTa (paKiUs HA M3BapaTa MOKa3Ba A0OpH CTOMHOCTH 32 JIMIHMACH NPCBAHTHBEH
CKOp, aTeporeHeH ¥ TPOMGOTeHEH HHEKC, KOUTO MMAT BAXXHO OTHOLICHUE B TMCTCTUKATA Ha YOBEKa U
3]paBOCJIOBHHA HaUHH Ha )KHBOT:



» TlocTHrHAaTH € MOHMmkapaHe Ha LPS mpu Biarane Ha 5% TIOTIOHEBO CEMC HA 24 4. - 34,80.
Verasoeno e nopobpsasane Ha Al u Tl npu BIaraneTo Ha 5 u 7,5% TIOTIOHEBO CEME, CHOTBETHO
Al no 1,72 u 1,57 v va TW po 1,70 un 1,40. TlocTUrHaTo € HapacTBaHE Ha h/H npu Bnarane Ha
7,5% TIOTIOHEBO CEME B M3Bapa IIPH CbXpPaHEHUE OT 3 u 7 auwm, Kakro cieasa: 0,88 u 0,95.

» TlocTMFHATH Ca Hal-HHCKH CTOMHOCTH 3a LPS npu Bnarane Ha 2,5% JICHEHO CeMe - 28,72
TTocTurnaro e nopobpssane Ha Al n TI npu BraraHeTo Ha 5 U 7,5%: Al - 50 1,11 1 0,98 u TI -
1,14 1 0,96, u yBeudaBaHe Ha XVAMEPXONECTCPUMUIHUA HHACKC 10 1,19 npu Bnarane Ha 7,5%
JIEHEeHO ceMe B H3Bapa CIIpAMO KOHTpoJIaTa

» TlocTHrHaTH ca Haii-HMCKH cToliHOcTH 33 LPS npw prarane Ha 1% xonomneHo ceme a0 28,89.
TMocturaaro e nogodpssane Ha Al u TI npy BlaraHeTo Ha 5 u 7,5% koHoTEeHO ceme, Al e 1,24
0,67, TI e 1,09 u 0,66, IocTHrHar € XWNO-XUNEPXONCCTEPUMHTHHIAT uHaeke ot 1,36 mnpu
piarane Ha 7,5% JieHeHO ceMe CIPsAMO KOHTPOJaTa.

» TloCTHrHATH ca Haii-HHCKM cToiHOCTH 3a LPS mpu BnaraHe Ha 1% nofaBKa Ha OPEXOBH AIKH -
23,07. Mocturraro e nogobpsapane Ha Al u TI npw Bnaranero Ha 5 ¥ 7,5% OpeXoBM SAKM,
cporBetHo Ha AW - 1,36 wu 1,36(P<0,001), TI - 1,51 u 1,34 ¥ HapacTBaHe XHIIO-
XHIIEPXONECTEPUMAYHMAT HHAeKe 10 1,07 npH Biaraxe Ha 7,5% nobaBka cripAMO KOHTPOJIATa.

4. MuKpOGHONOrMYHUTE W3CIEABaHMA [I0Ka3BaT OTCHCTBAC Ha MaTOreHHa MHKpodopa B
HOBOTOJIYYECHHTE W3BApH OT KOETO CNejBa, 4€ LAUIOCTHHAT TCXHONOTHHEH npouec € OCBUIECTBEH B
CHOTBETCTBHE ChC CAHUTAPHUTE HOPMH M H3UCKBAHHUA.

5. OnpefieieH € ONTHMATHHUAT CPOK Ha CHXpaHCHME HA HOBOCH3aACHHTE H3Bapd Bb3 OCHOBA Ha
OPraHONIENTHYHH, GHIHKOXUMHUYHH, GHOXHMUYHH H MHKPOGHOJIOTHYHH TOKA3aTeNH - 10 7-MH JIEH, ClIe]
KOETO Ce YCTAHOBABA BUAMMO BJIOLIABAHE HA KOHCHCTEHLMATA, CTPYKTYpaTa u apoMara Ha XpPaHHTEIHHS
NpPOLYKT H Pa3BUBAHE HA IUIECCHH.

6. IlpoBeseHaTa TEXHOJIOTHYHA o6paGoTka Ha GHBOJCKOTO MIAKO 10 0510 canaMypeHO CHpeHe ¢
106aBKH OT CEMEHa Ha TIOTIOH, JIEH U KOHON M OpEeXOBH SJKM B pasiHiHa KOHIIEHTpaLHd BOIH [0
TEXHONOTHYHH 3aTryOH HA Ma3HHHM M GENTHK, HO 060raTsSBaT HOBOMOJIYYCHATE MPOAYKTH HA MHHEPATTHH
BemiecTBa (10 2,22% TipH TIOTIOHEBOTO Ceme, A0 2,39 - OpexoBH AIKH, 110 2,85% mpH JIEHECHO CEME H 0
2,34% - KOHOIIEHO CEME) H BIIaKHMHH (ot 0,54 go 1,93% npu NEHEHO CeMe, OT 0,38 #o 1,80% -
TIoTIOHEBO ceme, oT 0,29 1o 1,42% npu KOHOMCHO CEME U OT 0,19 10 0,79% - OpeXOBH AAKH), KOETO OT
CBOS CTPAHA MOHMKABA XPAHUTENHATA W CHEPTUiHA CTOMHOCT.

7. HoBOCh3/laHEHHTE CalaMypeHH CHpeHa ca Jo0pe y3pemu Clex 60 aHH, KOETO € ONpeleseHo 4pe3
TIOKa3aTellsk CTETNEH Ha 3pANOCT, KOWTO NPH BJIAraHETO Ha TIOTIOHEBO CEMC © ot 21,84% no 26,75 %, npH
nobaBsiHE Ha JIEHEHO CEME Bapupa oT 20,10% no 26,71%, npH KOHONEHOTO - OT 23,85 no 28,54% u npu
opexoBuTe AAKH - oT 21,76 10 28,57% B cpaBHEHHE C KOHTPOIHOTO Gsu10 caaMypeHo cupene - 15,29%
(cprnacuo BJIC ne Tpabpa aa e nox 14%).

8. Ilonyyenure calaMypeHH CHpeHa € N06ABKH OTIPHHACAT 3a TOBHIIaBaHe Ha GHONOFHYHOAKTHBHUTE
MACTHH KHCENHHH - PEIAMHO ECCHLIMATHHTE OMeTa-3 1 oMera-6 MacTHH KHCEIHHHA U ChABbPKAHUETO HA
MHMHEpaTHHU BEIECTBA!

» CanaMypeHOTO CHpeHe ¢ /Io0aBKa Ha TIOTIOHEBO CEME ¢ ¢ HaMaleHO ChABPXKaHHE HA HACHTECHH
MACTHH KUCEIMHU 10 57,34 g/100 g masnunu u MUFA - 30,45 g/100 g Ma3HMHH W TIOBHILICHO
coappxanne Ha MUFA - 11,91 g/100 g MasHUHH. O6oraTeHo € ¢ THHOJIOBA KUCeNHHa ¥ aida-
THHONEHOBA KMCEIHHA, YUHTO KOHIEHTpauuy npu 5,0 % ca 5,75 bty ¥ 6,95 MBTH NMO-BUCOKH B
CPaBHEHHE ¢ KOHTPOJIHOTO CJICHL 3pECHE.

» VeraHoBeHO ¢ monmkasane Ha SFA no 62,54 g/100 g MasHuHA H MUFA mo 29,63 g/100 g
masuuny u Hapactsare Ha PUFA no 3,75 /100 g MasHMHW NpH Bjlaranc Ha KOHOIICHO CEME.
Jo6aBkaTa yBenu4apa ¢ 1,13 JMHOIOBAaT2 KUCEIHHA H © 2,35 mbTH ChIBPKaHHETO Ha anda-
JIMHOJIEHOBA KHCEJIHHA B CPABHEHUE C KOHTPOIIHOTO CHPEHE CIIC]L 3pECHC.

» CanaMypeHO cHpeHe ¢ H00aBKa Ha OPEXOBU KA € ¢ HAMAJICHO ceaepxanne Ha SFA - 53,77
g/100 g masuunn 1 MUFA - 29,45 g/l 00 g MasHHHU U MIOBHIUEHO CHABPXKAHHE HA PUFA - 14,89
/100 g masunuu. CHpeHeTo ¢ 400aBka Ha OPEXOBH AIKH € o6oraTeHo Ha JHHOJIOBa KHCEIUHA
cbe 7,07 mbtH ¢ 10,25 mbTH Ha anda-IHHONCHOBA B CPaBHEHHE C KOHTPOJTHOTO CHpPEHE CJIEA
3pecHe.



9. OnenkaTa Ha MacTHaTa (pakuus Ha 6510 cajlaMypeHO CHpEHe NOKa3Ba N0OpU CTOWHOCTH 3a JMITHICH
NPEeBaHTHBEH CKOP, ATEPOTEHEH # TPOMOOTCHEH HHAEKC, KOMTO MMAT BaXKHO OTHOLUEHHE B AHETETHKATA
Ha YOBEKA U 3[paBOCIOBHUS HAYHH HA XHUBOT:

» Tlocturnato e monmkapane ¢ 1,44 metit Ha LPS, ¢ 1,38 et Ha Al v ¢ 1,31 bt Ha TI u
yeennyaBaHe Ha h/H 0,88 npu canamypeHOTO cHpeHe ¢ TIOTIOHEBO ceMe B CpaBHEHHE ¢
KOHTPOJIHOTO.

» TMocturuato e mouwkasane ¢ 1,54 mete Ha LPS, ¢ 1,41 metu Al u 1,53 mete na Tl u
yBenuyaBane Ha /H ¢ 1,11 mbTu npu canaypeHOTO CHpeHE ¢ IEHEHO ceMe CIPSIMO KOHTPOJIaTa.

» VYcraHoBeHo e noHmwkasaHe ¢ 1,24 et Ha LPS, 1 1,11 meti Ha T1 u yBenuuasane ¢ 2% Al Ha
h/H ¢ 1,46 mbTH Npu canaMypeHOTO CHPEHE C KOHOTIEHO CeME CIPAMO KOHTpoJIaTa.

» VYcraHoseHo € moHmxkasane ¢ 1,44 wetu na LPS, ¢ 1,46 noti Al u 1,48 meti Ha Tl u
yBennyaBane Ha h/H ¢ 1,35 npTH npy canaypeHOTO CHpeHe ¢ OpeXOBH AAKH CIIPAMO KOHTpOJIaTa.

10. MukpoOHONOrHYHUTE HW3CNIEABAHMS II0Ka3BaT OTCHCTBME Ha MaTOreHHa MHUKpodiopa B
HOBOIIOYYEHHTE CHPEHA, OT KOETO CJIE/IBA ,4€ TEXHOJIOTHYEH NPOLIEC € OCHILECTBEH B CHOTBETCTBUE ChC
CaHWTapHHUTE HOPMM U U3HCKBaHHA.

11. Onpesened e ONTUMATHHAT CPOK Ha CHXPAHEHHE Ha HOBOCH3afieHUTE OENIH callaMypeHH CHpPEHa ¢
106aBKM BB30CHOBA Ha (PUBHKOXHMMYHH, OPraHONENTHYHH, OMOXMMHYHH H MHKPOOHOIOTHYHH
MOKa3aTeqH — A0 3-TH MECEL, CJIEA KOETO C€ YCTAaHOBABa BHIHMO BJIOIIABaHE HAa KOHCHUCTCHLUATA,
CTPYKTYypaTa ¥ apoMaTa Ha XpaHHTEeNHHS IPOAYKT U pa3BHBAHE HA IICCCHM.

V1. IlpuHOCH Ha AHCEPTANMOHHHSA TPYA:

@opMyTHpaHUTE OT JOKTOpaHTa IPHHOCH KOPECIIOHAWPAT HANBIHO C MOJYYEHHUTE OT
CKCIIEPHMCEHTaIHATa ACHHOCTH U pesynrard. [leduumpann ca obmo 6 HayyHH W 3 Hay4yHO
HPHIIOKHH IPUHOCH H 3 NIPHJIOKHU IIPHHOCH:

Hayunu npunocu:

1. 3a npeB BT ¢ pa3paboTeHa U3Bapa M 6ANO calaMypEHO CPEeHEe Ha OCHOBA OMBOJICKO MJISKO ¢ J00aBKa
B pa3IMYHU KOHLEHTPALMH Ha CEMEHA OT TIOTIOH, JIEH U KOHOI M OPEXOBH SLAKH.

2. YCTaHOBEHHM €a OPraHONENTHYHHTE, (PUINKOXHMHUYHHTE, OMOXHMHYHHTE H MHUKPOOHOIOTHYHHTE
MoKa3aTeNly Ha HOBOIOJLy4E€HHTE MPOIYKTH.

3. Iomy4yenu ca MileYHH TMPOAYKTH OOOraTeHW Ha Ma3HUHM, BIAKHHHH, OHONIOTMYHOAKTHBHH MAaCTHH
KHCEJIMHH ¥ MUHEPATHHU BELIECTBA.

4. Hay4Ho mokasaH € CPOKBT HM Ha CbXPaHEHHE 3a H3BAPHUTE [0 7 JHH H Ha OAOTO CalaMypeHO CHPEHE
o 3 mecena.

5. HampaseHa € ougHKa Ha MacTHaTa Gpakuus, KOSTO T ONpEeNeNs KaTo 3APaBOCIOBEH M3TOYHHK Ha
Ma3HHHH.

6. IlpoBeJicHUTE TEXHOJNOrMYHH M AHAIMTHYHH H3CNEJBaHHA NMO3BOJsBA Aa Ce KIacH(pUIHUpaT KaTo
(bYHKLMOHAIHY XPaHH.

Hayuno-npunosxcnu npunocu:

1. Tlonydenure pe3ynTaTu OT NMpoBEAEHUTE H3cieABaHUsA 00OraTABaT HayKaTra ¢ HOBH ITO3HaHHMA 3a
KayeCTBEHHs CBCTAB Ha M3Bapata OT OHBOJICKO COOpPHO MIISKO H BIOXEHWTE A00aBKM cien
TEXHONOrHYHa 06paboTkKa U npoceisBaHe Ha CPOKA HA ChXpaHEHHE C BUCOKO ChABPIKAHHE HA MA3HHHH,
OMOIOrMYHO aKTHBHH MaCTHU KMCENTMHY, BIAKHHHM ¥ MUHEPAJIH{ BELLECTBA,

2. Tonydyenute pe3ynTaTH OT MpPOBEACHHUTE H3CHEABaHHA O0OraTsBaT HaykaTa ¢ HOBH IO3HaHHA 3a
KaYECTBEHHA CHCTAB HA OO0 canaMypeHO CHpeHe OT OGHBOJICKO COOPHO MIISKO U BIOXKEHHTE AOOaBKH
CJIell TeXHONMOrH4YHa o6paboTka M mpocieAsBaHe Ha CPOKa Ha CHXPaHCHHE C BHCOKO ChIBPXKAHHE HA
6HONOrMYHO aKTHBHH MaCTHH KMCETHHH, BIAaKHHHA ¥ MHHEPAJIHH BELIECTBA.

3.HanpaBeHaTa xa4ecTBEHa OLCHKA HA MacTHAaTa ()pakums Ha HOBOCH3AAACHHTE MJICYHH TIPOAYKTH C
Ao6aBKH - M3Bapa U G510 calaMypeHO CHpEeHe, MOTBBPKIaBa (PYHKUHOHAIHHTE UM CBOMCTBA.

Hpunosicnu npunocu:

1. O6oratena e npouspoacTeeHata jaucTa Ha MKXT ¢ HOBM MIIeYHH MpPOAYKTH OT OHBOJICKO MIISKO -
u3Bapa 1 65710 canaMypeHO CHpeHe ¢ J00aBKH Ha CEMEHa OT TIOTIOH, JIH H KOHOM H OPEXOBH SAKH.

2. Onpezienien € TEXHOJNIOTHYHHAT PEXHM 32 MONTYYaBAHETO MM ¢ J06aBKa npH n1abopaTOPHH YCIOBHA.



3. HoBoch31a/IeHUTE MIIEYHH MPOAYKTH OT €Ha CTPaHa MOraT Ja HAMEPAT NPHIIOXKEHHE B €XEHEBHOTO
XpaHeHe, a OT JApyra OHXa HAMEPUIH TPHIOKCHHE B JAHECTHYHOTO M Npo(huIaKTHYHO-NeUeOHOTO
XpaHeHe.

VII. Kpura4nn 6ej1eXKKH H BBIPOCH:
HsiMaM KPHTHYHH GENEXKH, OCBEH IOXEIAHUETO MH JOKIAJIBAHUTE pesynrtard B Obiellara
JEMHOCT B [O-TONISIMA CTEIIEH Ja C€ Hacoyar 3a IyOnuKyBaHe B pedepUpaHd H HHICKCHPaHU
M3JaHUA H A3 C€ THPCAT BB3MOXHOCTH 3a yJacTHE B ITOBeYE HALMOHAIHH W MEXIYyHApPOAHH
Hay4YHOM3CJIEIOBATEICKH [IPOCKTH.
Berpoc: Be3MOXHO 1M € Ja Ce BIOXKAT H3ION3BAHHMTE B IHCEPTAIMOHHUS TPYJ CEMCHA OT
TIOTIOH,JTEH ¥ KOHOII M OPEXOBH S[IKH B TECTCHH H3MIEJIAsI, B KAKBH KOJIHYECTBA U 3a1107?

Ily6nnKyBaHH CTaTHH H HHTHPAHHAA.

OCHOBHHTE pe3yJITaTH OT JUCCPTAHORHUAT TPYH ca MyONMKYBaHM B TPU HayIHH TpyAa - Ba B
criucanue Journal of Mountain Agriculture on the Balkans u enna B Bulgarian Journal of
Agricultural Science. BbB 1Be CTaTHM [OKTOPaHTHT € BOJCII aBTOp, Karo enHara ¢
camocTosiTeNiHa, 110 TO3W HAauMH JIMYHHAT My NPHHOC € SCHO ompeneneH. IlyGnukammure ca
J00pe ohopMeHH B UMaT HEOOX0AMMaTa HayYHa CTOHHOCT.

Ouenka Ha aBTOpedeparTa

[IpencraBenuar asTopedepar oOTpa3sBa OOGEKTHBHO CTPYKTypara H ChABPXKAHHETO Ha
prcepTanuoHBus Tpya. Hamucan e Ha 49 crpanuuu. Ceabpxa 13 tabmamm, 61 gurypu Ha
OBJIrapcKu ¥ AaHITTMHACKH €3HK.

3AK/IIOYEHHE:

B3 ocHOBa Ha Hay4yeHHTE, HAyYHO-IPUIOKHUTE W NMPHIOKEHHTE IMPHHOCH, OT AOKTOPAHTA,
pa3NMUYHA METOJM HA H3C/Ie/BaHE, NPABHIHO H3BEJACHHATC CKCHEPUMEHTH, HANPaBEHHTE
06001IIeHMs ¥ H3BOMH CUATaM, Y€ IIPeJCTABEHUSAT IUCEPTALHOHEH TPYHA OTroBaps Ha
nsucksaHuaTa Ha 3PACPB u IlpaBminnka 3a Heroporo npuaarane B CelCKOCTOMAHCKa
aKajzieMus, KoeTo MU JaBa ocHosanue ja ro onens IIOJIOZKUTEJIHO.

Hpeonazam na ysancaemomo Hayuno yncypu coujo 0a 2nacysa nonoxicumento u 0a npuceou
na Enu Cmoanoea Kocmadunoea obpazosamennama u Hayuna cmenen "/Jokmop” no
Hayunama cneyuannocm ,Texnonozun Ha 6uonozudHo akmueHume 6ewjecmea (6K
eH3UMU, XOPMORY U Gernrvyunu) ” 5.12. Xpanumennu mexnonozuu.

06.10.2025 r. “
rp. Codusn PEHEH3EHT: C
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L. Brief presentation of the candidate:

Eli Stoyanova Kostadinova was born on 01.10.1975 in Sofia. She completed her higher
education at Sofia University "St. Kliment Ohridski" in 1999 - Master's degree, majoring in
Chemistry. In 2015, she obtained a qualification degree at the University of Food Technology,
Plovdiv.

Master's degree, specialty "Chemistry". In 2015, at the University of Food Technologies, Plovdiv, he
acquired a Master's degree in the specialty "Technology of Milk and Dairy Products"”.

During the period 01.08.1999-30.12.1999 she worked as a laboratory chemist in the Central Control
Laboratory at the KCM Non-Ferrous Metals Plant AD. From 01.11.2002 to 31.12.2010 she was a
radiochemist in the Radiation Protection Control Laboratory. In the period from 01.01.2011-
16.11.2019 she worked as a specialist chemist in the Accredited Food Testing Laboratory at "LB
Bulgaricum" EAD

Currently working at the Institute of Cryobiology and Food Technology, Sofia as an assistant in the
Food Technology Department.

Fluent in written and spoken English and Russian. Possesses very good computer skills in using
Microsoft Office, Word, Excel, PowerPoint.

In the period 03.12.2006 - 11.12.2006 Assistant Professor Eli Stoyanova Kostadinova participated in
a short-term specialization within the framework of cooperation on EBR with the Institute of
Nuclear Physics of the Czech Academy of Sciences in Prague on the topic: "Long and short-term
variations of the natural radiation background and their impact on the environment and radiation
protection measures".

Assistant Eli Stoyanova Kostadinova has participated in national research projects. In the period
2003-2010. participated in a radiation monitoring program at the Institute of Nuclear Research and
Energy of the Bulgarian Academy of Sciences. In the period 2019-2021 she participated in a project
on the topic: "Technological solutions for increasing the content of biologically active fatty acids in
buffalo milk and derived products "



with the head Assoc. Prof. PhD. Silvia Ivanova..

Assistant Eli Stoyanova Kostadinova has participated in international research projects.
In the period 2005-2006. participated in the EBR with the Institute of Nuclear Physics of the
Czech Academy of Sciences in Prague on the topic: "Long and short-term variations of the
natural radiation background and their impact on the environment and radiation protection
measures”. In 2005-2006. participated in bilateral international cooperation between the
Institute of Nuclear Science Ege University Izmir ,Turkey and IYIYE, Sofia, Bulgaria. In the
period 2007-2008, carried out international cooperation with Slovakia on the topic: "Study of
radiation and certain environmental characteristics of two high-altitude stations - Musala and
Lomnik Shield."

She was enrolled in doctoral studies - part-time form of study with a study period
01.03.2021, until 01.03.2025 by order No. RD-05-15/04.03.2021 of the Chairman of the Agricultural
Academy. She was enrolled with the right to defend from 06.01.2025 by order No. RD 05-
6/08.01.2025.

I1. Relevance of the problem:

The dairy industry in the country is known for the unique quality of yogurt and
Bulgarian cheeses. Their specific quality characteristics are determined by the type of
ruminant, the diet and climatic conditions. Cow and sheep milk have been the main raw
material for cheese production for centuries. Much later, goat and buffalo milk aroused interest
for industrial cheese production, preceded by their long-standing use for home production or
mixed (added) to the main types of cow or sheep milk. In the last decade, goat and buffalo milk
have been introduced into the industrial dairy processing activity independently for the
production of yogurt and traditional types of cheese. The composition and properties of buffalo
milk are suitable for the production of white brine cheese, which is increasingly being
introduced into the production activity.

The technology of the prototype white brine cheese from cow's milk is empirically
applied. This requires conducting in-depth research on the basic processes related to the
technology of this type of cheese. Curd as a dairy product obtained from buffalo milk is not
well studied and the application of additives requires detailed study. Unconventional oilseeds
are of great importance because they have specific chemical properties and can be used as food
supplements. Consumer interest in healthy food supplements rich in omega-3 fatty acids has
led to the study of traditional food products and their enrichment naturally or through the use
of additives.

The enrichment of dairy products (cottage cheese and cheese) with biologically active
components - omega-3, oleic acid of plant origin, vitamins, minerals and fiber, is of interest to
science in Bulgaria and the creation of products with high health and preventive effect would
contribute to the healthy diet of Bulgarians.

Scientific research on the composition of cottage cheese is scarce at the national and global level,
including that of buffalo milk, which is a prerequisite for a detailed study of its qualitative and
quantitative characteristics.

The use of seeds and nuts as an additive to dairy products, is not well studied and
applied, which necessitates their development and research in detail.

The enrichment of dairy products such as cottage cheese and white brine cheese with plant sources
containing biologically active components such as essential fatty acids - omega-3 and omega-6, and
fiber defines them as functional foods with a beneficial effect on human health.

IIL. Purpose, tasks, hypotheses and research methods:
The main goal: Development of technologies for the production of cottage cheese and Bulgarian

brine cheese from buffalo milk with the addition of seeds (tobacco, flax, hemp) and walnuts in order
to obtain functional dairy products with an increased content of biologically active fatty acids



1.2 Fatty acid and mineral composition of the starting raw materialsl.3 Microbiological
indicators of buffalo milk.

2. Development of technologies for the production of cottage cheese and white brine cheese with an
increased content of biologically active fatty acids based on buffalo milk and plant additives

2.1 Organoleptic evaluation of the produced cottage cheese and white brine cheese2.2
Determination of the physicochemical composition of the obtained products

2.2 Determination of the fatty acid composition, content of macro- and microelements in the curd
and white brine cheese.
2.3 Microbiological characterization of the obtained dairy products.
3. Biological evaluation of buffalo milk and new dairy products with an increased content of
bioactive fatty acids based on the indicators lipid preventive score, atherogenic and
thrombogenic index and ratio between hyper- and hypocholesterolemic fatty acids (h/H).
4. Monitoring the shelf life through changes in the organoleptic, physicochemical and
biochemical indicators of dairy products with an increased content of bioactive fatty acids. The
following materials and methods were used:
Materials
The research was carried out during the period 2021-2022 at the Institute of Cryobiology and Food
Technologies - Sofia.
Raw materials
A study was conducted with pooled buffalo milk taken from the farm of the Tsarnogorski Monastery
"St. St. Silverless and Miracle Workers Cosmas and Damian", Gigintsi village, Breznik
municipality.
For the purposes of the study, additives were used - tobacco, flax and hemp seeds, and walnut
kernels, which were purchased from the commercial network.
Citric acid (Thymos, spol. s co., Slovakia produced for Kaufland) for food purposes was used in a
concentration of 1.0% relative to the starting material for obtaining cottage cheese
To obtain white brine cheese, starter culture was used
Lactobacillus delbrueckii : Streptococcus thermophiles, 1:1, rennet enzyme 1:10,000 (importer ET
“Rami 90m”, Stara Zagora) and calcium dichloride.
Preparation of milk and additives
The vegetable additives were prepared in advance by grinding them into flour.
Technological processing of the milk was carried out to produce dairy products - cottage cheese and
white brine cheese without normalization of the milk.

Methods for analysis of milk and dairy products

Physicochemical methods

» Water content - BDS 1109:1989, ISO 9622

* Dry matter - BDS 1109:1989, ISO 9622

» Total protein, soluble protein - ISO 9622, BDS EN ISO 8968-1:2002

* Maturity level (ratio of soluble to total protein) according to BDS EN ISO 8968-1:2002

Fat - BDS EN ISO 1211:2002, ISO 9622

* Dry non-fat residue - BDS15308-81

* Lactose - ISO 9622

» Ash content - BDS 6154:1974

* Density - BDS 1110-73

» Titratable acidity - BDS 1111- 80.

* Active acidity - potentiometric with pH meter model MW102-FOOD

« Salt content (sodium chloride) - BDS 8274:1982 .

» Determination of fiber content - with automatic extraction system Dosi-Fiber- Selecta, Spam.
*» Energy value per 100 g/product - kcal - based on the chemical composition of buffalo milk and

dairy products



* Active acidity - potentiometric with pH meter model MW102-FOOD

* Salt content (sodium chloride) - BDS 8274:1982

* Determination of fiber content - with automatic extraction system Dosi-Fiber- Selecta, Spain

* Energy value per 100 g/product - kcal - based on the chemical composition of buffalo milk and
dairy products

Microbiological tests:
¢ Total number of microorganisms - IDF 161-2009 and BDS EN ISO 4833

+ Somatic cells - BDS EN ISO 13366-1,2:2008

» Coliforms - BDS EN ISO 4831, 4832

Esherihia coli - ISO 16649-1,2,3

Staphylococcus - BAC EN ISO 6888-1, 2, 3
Listeria monocytogenes - BJIC EN ISO 11290-1,2
Salmonella - BJIC EN ISO 6579

Fungy - BJIC EN ISO 6611

Organoleptic methods:— an organoleptic evaluation of the curd and white brine cheese without
and with an additive in different concentrations was performed to determine the most
appropriate concentration based on the sensory perceptions of consumers (10 pcs.) and was
conducted according to the guidelines for ethics and food research set by the European Union
The parameters of smell, taste, aroma, consistency and color were analyzed.

Biochemical studies:

* Fatty acids - extraction of milk fat was carried out by the Rose-Gottlieb method

* The fatty acid composition of the fat in the dairy products with the additive was carried out by
extraction of total lipids by the Bligh and Dyer method (AOAC, 1959) with chloroform and
methanol in a ratio of 1:2.

Fatty acid methyl esters (FAME) were analyzed using a Shimadzu-2010 gas chromatograph with
flame ionization detector. The analysis was performed with a CP7420 capillary column (100 m x
0.25 mm i.d., 0.2 m, Varian Inc., Palo Alto, CA), with hydrogen as the carrier gas and nitrogen as
the make-up gas. A five-step program was used to program the gas chromatograph oven.

Biological evaluation of the fat fraction of pooled buffalo milk and new dairy products

* Al (Chilliard et al., 2003):

* Al =12:0+4x14:0 +16:0 /[EMUFAs+PUFA n6+PUFA n3]

* TI ( Ulbricht and Southgate 1991):

* The experimental batches of dairy products were prepared in triplicate under laboratory conditions.
The resulting curd was stored for 7 days. Samples for analysis were taken at 24 hours, on the 3rd and
7th days.

For the purposes of the experimental work, 4 batches of white brined cheese from
buffalo milk were produced, respectively one control and 3 experimental with plant additives
(tobacco, linseed, hemp) and walnut kernels in the following concentrations - 1.0%, 2.5% and
5.0% for each additive relative to the starting raw material. The vegetable supplement was
added to the milk before the calcium dichloride, the starter and the rennet enzyme.

The resulting white brine cheese was stored for 3 months. Samples for analysis were taken at 24
hours, 60 days and 3 months.

T1=(14:0+16:0+18:0)/[ 0.5xXMUFAs+0.5xPUFA n6+3xPUFA n—-3+PUFA n3/ PUFA né6Jichard
LPS = OL +2x NMK- MNMK- 0.5 PNMK and Charbonnier (1994
WH=(C18:1n-9+C18:1n-7+C18:2n-6+C18:3n-3+C18:3n-6+C20:3n-6+C20:4n-6+C20:5n-3+C22:4n-
6+C22:5n-3+C22:6n-3)/(C14:0+C16:0)

Mineral composition of milk samples - Analysis of micro- and macroelements was determined with
an atomic emission photometer - AES-ICP “Varian- Liberty [1”



Methods for analysis of seeds and nuts

Physicochemical methods:
» Dry matter - BDS 1109:1989, ISO 9622
« Total protein - ISO 9622, BDS EN ISO 8968-1:2002

« Determination of fiber content - with automatic extraction system Dosi-Fiber- Selecta, Spain

Biochemical studies:

« Mineral composition - The analysis of micro- and macroelements was determined with an atomic
emission photometer - AES-ICP »Varian- Liberty I1I”

» Fatty acids - fat extraction was carried out according to the method of Bligh & Dyer (1959).

+The fatty acid composition of the fats was determined by extraction of total lipids according to the
method of Bligh and Dyer (AOAC, 1959) with chloroform and methanol in a ratio of 1:2. Fatty acid
methyl esters /FAME/ were analyzed using a Shimadzu-2010 gas chromatograph with a flame
ionization detector. The analysis was performed with a CP7420 capillary column (100 m x 0.25 mm
i.d., 0.2 m, Varian Inc., Palo Alto, CA), with hydrogen as the carrier gas and nitrogen as the make-up
gas. A five-step program was used to program the gas chromatograph oven.

Yield, %
The yield was determined by weight by measuring the mass of the finished product obtained from 1
L of milk (the milk was not normalized).

IV. Visualization and presentation of the obtained results:

The dissertation submitted for review is 209 pages long, including 23 tables, 387
references - 18 in Cyrillic and 369 in Latin. It is well balanced and structured, covering all sections.
The literature review is comprehensive. Written on 25 pages, the characteristics of buffalo milk
(organoleptic properties, physicochemical composition,
biologically active fatty acids, indices and lipid preventive score, microbiological composition),
technology for producing cottage cheese, technology for producing white brine cheese, natural
sources of biologically active fatty acids on a plant basis and functional foods.

The data were processed using the methods of variational statistics using the statistical package of
the computer program EXCEL 2016 based on three repetitions. The reliability of the differences
between the studied milks was established using the Student's t-test.

V. Discussion and evaluation of results:

The selected supplements have different concentrations of fat, with the highest content
found in walnuts - 62.73%, while tobacco seeds have the lowest concentration. Hemp seeds have the
highest protein content - 23.42% and minerals - 3.82%. Flax seeds have the highest fiber content -
27%. The energy value of the studied supplements is the highest
in walnuts - 634 kcal. Buffalo milk is high in saturated fatty acids and low in mono- and
polyunsaturated fatty acids. All additives intended for technological processing are high in
polyunsaturated fatty acids, with hemp seed having the highest concentration.

Flaxseed has the highest content of omega-3 fatty acids - 52.56 g/100 g fat, followed by hempseed,
walnuts and tobacco seeds, which are high in omega-6 fatty acids. The content of cis-isomers is
highest in flaxseed, followed by walnuts, tobacco and hempseed.
The seeds and nuts of plants accumulate significant amounts of microelements
compared to the milk of ruminants, at the expense of macro elements. The addition of different



concentrations of tobacco seeds to buffalo milk curd changes the organoleptic characteristics of
the curd. The use of 1.0% of the additive preserves the characteristic taste and color of buffalo
milk curd, the uniform and tender consistency and the additive is evenly distributed with a
slight change in color at 24 h. After storage for 3 and 7 days, the curd slightly changes the
organoleptic indicators with a tendency to decrease the score and their subsequent deterioration
when using a longer storage period. The application of higher concentrations of the tobacco
seed additive - 2.5; 5 and 7.5% changes its organoleptic properties. The taste and color of the
studied variants changes, as with increasing concentration it becomes more typical and gritty
for tobacco seed and the consistency becomes more compact.
After storage for 3 and 7 days, no significant changes were found in the organoleptic properties of
the cottage cheese, but their decline in consumer evaluation began, and storage for a longer period
worsened its properties.

The addition of different concentrations of hemp seeds to buffalo milk curd changes the organoleptic
characteristics of the curd and is identical to those obtained with flaxseed. The use of 1.0% and 2.5%
of the additive preserves the characteristic taste and color of buffalo milk curd and is well balanced,
uniform and tender in consistency and the additive is

with a slight change in color at 24 h. After storage for 3 and 7 days, the curd slightly changes the
organoleptic indicators with a tendency to lower the score and their subsequent deterioration when
using a longer storage period.

After storage for 3 and 7 days, no significant changes were found in the organoleptic properties of
the cottage cheese, but their decline in consumer evaluation began, and storage for a longer period
worsened its properties.

The addition of different concentrations of walnuts to buffalo milk curd changes the organoleptic
characteristics of the curd and is acceptable in all variants. The use of 1.0% and 2.5% of the additive
preserves the characteristic taste and color of buffalo milk curd and is well balanced, uniform and
tender in consistency.

and the additive is evenly distributed with a slight change in color at 24 h. After storage for 3 and 7
days, the curd slightly changes the organoleptic indicators towards a decrease in the assessment and
their subsequent deterioration with a tendency for a longer storage period. The application of higher
concentrations of the walnut additive — 5.0% and 7.5%,

The application of higher concentrations of the walnut kernel additive — 5.0% and 7.5%, changes its
organoleptic properties. The taste and color of the studied variants changes, as with increasing
concentration it becomes more typical of walnut kernels, saturated and gritty, and the consistency
becomes more compact.

After storage for 3 and 7 days, no significant changes were found in the organoleptic properties of
the curd, but their decline in consumer evaluation began.

in the different concentrations, while the addition of seeds in higher concentrations causes a worse
assessment due to the presence of fibers, which also determine the gritty taste.

The results of the conducted scientific research and experiments provide grounds for the
Jollowing summarized conclusions:

1. The technological processing of buffalo milk into curd with additives of tobacco, flax and hemp
seeds and walnut kernels in different concentrations leads to enrichment of the newly obtained
products in fats (up to 9% for tobacco seeds, up to twice for flax seeds, up to 6.0% for hemp seeds
and up to 2.5 times in walnuts) of mineral substances (from 1.4% to 4% in tobacco seeds, up to 2.5%
in flax seeds, up to 4% in hemp seeds and up to 2.57% in walnuts) and fiber (from 0.4 to 4% in
tobacco seeds, from 0.42 to 4.2% in flax seeds, from 0.52% to 5.2% in hemp seeds and from 0.6 to
6% in walnuts), which in turn increases the nutritional and energy value compared to the control
curds.



2. The resulting curds with additives contribute to an increase in biologically active fatty acids -
mainly essential omega-3 and omega-6 fatty acids and an increase in the content of mineral
substances.

_, A decrease in saturated fatty acids was achieved in curds with the addition of chia seeds.

tobacco up to 20%, MUFA up to 10% and PUFA up to 3 times higher than the control curd. The use
of 7.5% tobacco seed increased the amount of linoleic acid by 7 times in 24 hours, by 6.83 times on
the third day and by 8.34 times after 7 days of storage compared to the control group, resulting in an
increase in omega-6 fatty acids.
A decrease in SFA was achieved when adding flaxseed to the cottage cheese to 43.88 g/100 g fat.
Polyunsaturated fatty acids increased many times as a result of the application of flaxseed as an
additive in different concentrations. An enrichment of the cottage cheese with linoleic acid from
5.10 to 8.69 times and a-linolenic acid up to 2 was achieved. times when adding flaxseed to cottage
cheese compared to the control.
— The use of 7.5% hempseed gives the lowest values for SFA, respectively up to 40.98
g/100 g fat and MUFA up to 39.75 g/100 g fat, and an increase in PUFA up to 22.49 g/100 g
fat. Hempseed enriches cottage cheese with linoleic acid from 6.71 to 9.48 times, g-linolenic
acid - from 1.26 to 4times and o-linolenic acid - twice (1% addition).
—_ The use of 7.5% walnut kernels reduces the content of saturated fatty acids to 53.61
g/100 g fat, an increase in MUFA to 30.46; and PUFA to 15.23 g/100 g fat. Cottage cheese
with walnut kernels is enriched in linoleic acid, respectively 12.77 /100 g fat and the content
of a-linolenic acid up to 1.33 g/100 g fat compared to the control cottage cheese.

3. The assessment of the fat fraction of the cottage cheese shows good values for lipid preventive
score, atherogenic and thrombogenic index, which have an important bearing on human dietetics and
a healthy lifestyle:

A decrease in LPS was achieved when adding 5% tobacco seeds at 24 hours - 34.80. An
improvement in Al and TI was found when adding 5 and 7.5% tobacco seeds, respectively Al to
1.72 and 1.57 and TI to 1.70 and 1.40. An increase in WH was achieved when adding 7.5% tobacco
seeds to curd during storage of 3 and 7 days, as follows: 0.88 and 0.95.

The lowest values for LPS were achieved when adding 2.5% flaxseed - 28.72. Improvement of Al
and TI was achieved when adding 5 and 7.5%: Al - up to 1.11 and 0.98 and TI - 1.14 and 0.96, and
an increase in the hypercholesterolemic index to 1.19 when adding 7.5% flaxseed to the cottage
cheese compared to the control.

— The lowest values for LPS were achieved with the addition of 1% hemp seed up to 28.89.
Improvement of Al and TI was achieved with the addition of 5 and 7.5% hemp seed, Al was 1.24
and 0.67, TI was 1.09 and 0.66, The hypo-hypercholesterolemic index of 1.36 was achieved with the
addition of 7.5% flaxseed compared to the control.

The lowest values for LPS were achieved when adding 1% walnut kernels - 23.07. Improvement of
Al and TI was achieved when adding 5 and 7.5% walnut kernels, respectively Al - 1.36 and 1.36
(P<0.001), TI - 1.51 and 1.34 and an increase in the hypo-hypercholesterolemic index to 1.07 when
adding 7.5% of the supplement compared to the control.

4. Microbiological tests show the absence of pathogenic micro flora in the newly obtained curds,
which indicates that the entire technological process was carried out in accordance with sanitary
norms and requirements.

5. The optimal storage period of the newly created curds has been determined based on organoleptic,
physicochemical, biochemical and microbiological indicators - up to the 7th day, after which a



visible deterioration of the consistency, structure and aroma of the food product and the development
of molds are detected.

6. The technological processing of buffalo milk into white brine cheese with additives of tobacco,
flax and hemp seeds and walnut kernels in different concentrations leads to technological losses of
fat and protein, but enriches the newly obtained products with mineral substances (up to 2.22% for
tobacco seeds, up to 2.39 - walnut kernels, up to 2.85% for flax seeds and up to 2.34% - hemp seeds)
and fiber.(from 0.54 to 1.93% for flaxseed, from 0.38 to 1.80% for tobacco seed, from 0.29 to 1.42%
for hemp seed and from 0.19 to 0.79% for walnut kernels), which in turn reduces the nutritional and
energy value.

7. The newly created brine cheeses are well ripened after 60 days, which is determined by the degree
of maturity indicator, which when adding tobacco seed is 21.84% to 26.75 %, when adding flaxseed
it varies from 20.10% to 26.71%, with hemp - from 23.85 to 28.54% and with walnuts - from 21.76
to 28.57% compared to the control white brine cheese - 15.29% (according to the BDS it should not
be below 14%).

8. The resulting brine cheeses with additives contribute to increasing the biologically active fatty
acids - mainly the essential omega-3 and omega-6 fatty acids and the content of minerals:

— Brine cheese with the addition of tobacco seed has a reduced content of saturated fatty acids

up to 57.34 g/100 g fat and MUFA - 30.45 g/100 g fat and increased content of MUFA - 11.91 g/100
g fat. It is enriched with linoleic acid and alpha-linolenic acid, the concentrations of which at 5.0%
are 5.75 times and 6.95 times higher compared to the control after ripening.

A decrease in SFA to 62.54 g/100 g fat and MUFA to 29.63 g/100 g fat and an increase in PUFA to
3.75 g/100 g fat was found when hemp seeds were added. The supplement increased the linoleic acid
content by 1.13 and the alpha-linolenic acid content by 2.35 times compared to the control cheese
after ripening.

— Brine cheese with walnuts added has a reduced content of SFA - 53.77 g/100 g fat and MUFA -
29.45 g/100 g fat and an increased content of PUFA - 14.89 g/100 g fat. Cheese with walnuts added
is enriched in linoleic acid by 7.07 times and in alpha-linolenic acid by 10.25 times compared to the
control cheese after ripening.

9. The assessment of the fat fraction of white brine cheese shows good values for lipid preventive
score, atherogenic and thrombogenic index, which have an important bearing on human dietetics and
a healthy lifestyle:

— A 1.44-fold decrease in LPS, 1.38-fold in Al and 1.31-fold in TI and an increase in /H of 0.88
was achieved in the brined cheese with tobacco seed compared to the control.

— A 1.54-fold decrease in LPS, a 1.41-fold Al and a 1.53-fold TI decrease and a 1.11-fold increase
in h/H were achieved in the cheese cured with flaxseed compared to the control.

— A 1.24-fold decrease in LPS, and a 1.11-fold TI decrease and a 2% Al increase in h/H by 1.46-
fold were found in the cheese cured with hempseed compared to the control.

— A decrease of 1.44 times in LPS, 1.46 times in Al and 1.48 times in TI and an increase of /H by
1.35 times in salinated cheese with walnuts compared to the control were found.

10. Microbiological studies show the absence of pathogenic micro flora in the newly obtained
cheeses, which indicates that the technological process was carried out in accordance with sanitary
standards and requirements.

11. The optimal storage period of the newly created white brine cheeses with additives was
determined based on physicochemical, organoleptic, biochemical and microbiological indicators —
up to 3 months, after which a visible deterioration of the consistency, structure and aroma of the
food product and the development of molds were detected.



VI. Contributions of the dissertation work:

The contributions formulated by the doctoral student fully correspond to the experimental activities
and results obtained. A total of 6 scientific and 3 scientifically applied contributions and 3 applied
contributions have been defined:

Scientific contributions:

1. For the first time, cottage cheese and white brined curd based on buffalo milk with the addition of
tobacco, flax and hemp seeds and walnut kernels in different concentrations were developed.

2. The organoleptic, physicochemical, biochemical and microbiological indicators of the newly
obtained products were established.

3. Dairy products enriched with fats, fibers,biologically active fatty acids and minerals.

4. Their shelf life for curds is scientifically proven to be up to 7 days and for white brine cheese to 3
months.

5. An assessment of the fat fraction has been made, which defines them as a healthy source of fat.

6. The technological and analytical studies conducted allow them to be classified as functional
foods.

Scientific and applied contributions:

1. The results obtained from the conducted research enrich science with new knowledge about the
qualitative composition of the curd from buffalo milk and the additives used after technological
processing and monitoring of the storage period with a high content of fat, biologically active fatty
acids, fiber and minerals.

2. The results obtained from the conducted research enrich science with new knowledge about the
qualitative composition of white brined cheese from buffalo whole milk and the additives used after
technological processing and monitoring of the storage period with a high content of biologically
active fatty acids, fiber and mineral substances.

3. The qualitative assessment of the fat fraction of the newly created dairy products with additives -
cottage cheese and white brine cheese, confirms their functional properties.

Applied contributions:

1. The production list of IKHT has been enriched with new dairy products from buffalo milk -
cottage cheese and white brine cheese with additives of tobacco, flax and hemp seeds and walnuts.

2. The technological regime for their production with an additive under laboratory conditions has
been determined.

3. The newly created dairy products, on the one hand, can be used in daily nutrition, and on the other
hand, they would be used in dietary and prophylactic and therapeutic nutrition.



VII. Critical notes and questions:

[ have no critical remarks, except for my wish that the reported results in future activities be directed
to a greater extent towards publication in refereed and indexed publications and that opportunities
for participation in more national and international research projects be sought.

Question:

Is it possible to use the tobacco, flax and hemp seeds and walnut kernels used in the dissertation in
pasta, in what quantities and why?

Published articles and citations.

The main results of the dissertation have been published in three scientific papers - two in the
Journal of Mountain Agriculture on the Balkans and one in the Bulgarian Journal of Agricultural
Science.

In two articles the doctoral student is the lead author, one of which is independent. In this way his
personal contribution is clearly defined. The publications are well-structured and have the necessary
scientific value.

Evaluation of the abstract
The presented abstract objectively reflects the structure and content of the dissertation work. It is
written on 49 pages. It contains 13 tables, 61 figures in Bulgarian and English.

CONCLUSION:

Based on the learned, scientific-applied and applied contributions, by the doctoral student,

various research methods, the correctly conducted experiments, the generalizations and conclusions
made, I believe that the presented dissertation meets the requirements of the Law on Agricultural
Research and Development and the Regulations for its implementation at the Agricultural Academy,
which gives me reason to evaluate it POSITIVELY.

I propose to the esteemed Scientific Jury to also vote positively and award Eli Stoyanova
Kostadinova the educational and scientific degree "Doctor"” in the scientific specialty
"Technology of biologically active substances (incl. enzymes, hormones and proteins)" 5.12. Food
technologies.
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