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Hemoscka X. (2024). Black soldier fly-¢pepmata Ha ObaemeTo. EKONOTHYCH W3TOYHUK HAa XPAaHUTEITHH
BemectBa, ABanrapp [Ipuma, Codus, 168 c., ISBN - 978-619-279-062-2, COBISS.BG-ID — 69510152

Abstract

This monograph examines the use and breeding of insects, and specifically the Black soldier fly species, their
application as an alternative food source in the rations of different categories of animals, as well as the
advantages and disadvantages of this type of innovative animal husbandry. The insect (Hermetia illucens L.)
is characterized by a short life cycle, during which it goes through different stages of development and is fed
with substrates based on organic matter, composed mainly of waste products, which through bioconversion
are converted into high-quality raw materials. In addition to the short development period, other advantages
of this species are production without generating unusable waste and minimal impact on nature. Regarding
the legislation related to the breeding of insects and the BSF species itself, the following conclusions can be
drawn although this practice is relatively new, especially for our country, everything is strictly regulated, both
at the national and European level. Regulatory mechanisms affect all stages of production, with the main goal
being to minimize the risk to public health, through control at all levels of the agri-food chain and by obtaining
a completely safe final product. The popularization of this type of livestock farming will lead to some major
changes in local and European legislation, as well as the imposition of additional restrictions, which will
certainly lead to obtaining even safer production. The monograph also describes and analyzes the main final
and waste products obtained when growing the insect, as well as their application. In separate sections,
summarized results of studies conducted in relation to the chemical composition and microbiological safety
of different batches of flour obtained from BSF larvae, as well as a complete amino acid and fatty acid profile
are presented. Based on the results obtained, it is confirmed that the products obtained from the insect are
distinguished by excellent nutritional qualities, the processing used successfully eliminates major pathogens,
which makes the product safe for consumption. Along with the ecological nature of extraction and the high
content of essential nutrients, products obtained from the black soldier fly can quite successfully replace major
protein and fat sources in animal nutrition, without affecting their health status and productivity.




Pe3ome

B HacTosmms MoHOrpaduueH TPyl Ce pas3riiekIa U3MOA3BAHETO M OTIJICHKIAHETO HA HACCKOMH U TIO
koHKpeTHO Ha Buaa Black soldier fly, TAXHOTO mpuiioxKeHHE KaTO anTePHATHBEH XPAHUTEICH U3TOYHHK, B
JAKOWTE HA Pa3IMYHU KATETOPHUH KUBOTHU KAaKTO U MPEIMMCTBA U HEAOCTATHIM HA TO3U BHJ] HHOBATUBHO
KUBOTHOBBACTBO. Hacekomoro (Hermetia illucens L.) ce XapakTepu3upa ¢ KpaTbK XKH3HCH IMKBJ, Tpe3
KOWTO ce MmpeMHHaBa IMpe3 pa3jiMdHU CTaauil Ha Pa3BUTUEC M CE M3XpaHBa ChC CyOCTpaTh Ha Oa3zaTa Ha
OpraHWYHA MaTepHsl, CbCTABCHA TJIABHO OT OTIATHH MPOYKTH, KOUTO Ype3 OMOKOHBEPCHS Ce MPEBPHIIAT BHB
BHCOKOKa4eCTBEHN CypoBHMHH. OCBEH KpaTKHs MEPHOJI Ha pPa3BHUTHE, APYTH NPEINMCTBA HA TO3H BHI €
MOJTy4aBaHETO Ha MPOAYKIHs, 0e3 reHepupaHe Ha HEH3IIOJI3BaeMH OTMAJBIN M MHHHAMAIHO BB3/ICHCTBHE
BBPXY IpUpoOAaTa.

[To oTHOWICHNE Ha 3aKOHOAATEICTBOTO CBBP3AaHO C OTIIICKIAHETO Ha HACEKOMH 1 Ha camus Bug BSF,

MOJKE JIa Ce HAIIPaBST CISIHUTE H3BOM: BBIIPEKH, Ue Ta3H IPAKTHKA € CPABHUTEITHO HOBA, 0COOCHO 32 HaIaTa
CTpaHa, BCHYKO CE PeryjHpa CTPUKTHO, KaKTO Ha HAIIMOHAIHO, Taka M Ha EBporeiicko HUBO. Perynaropaure
MEXaHU3MU 3aCAraT BCHYKU €TAalll Ha MPOU3BOJCTBOTO, KATO OCHOBHA IEN € MHHHAMAJIU3UPAHE pPHCKa 3a
0O0IIIECTBEHOTO 3/IpaBe, Ype3 KOHTPOJ Ha BCUYKH HHBA IO arpOXpaHUTEIIHATA BEPHUTra U Upe3 MOJyJyaBaHe Ha
KpaeH HambJHO Oe3omaceH NpoAyKT. [lomynsipu3upaHeTo Ha TO3M THIl XMBOTHOBBJCTBOTO € AOBEJIE N0
HSKOM OCHOBHH MPOMEHH B MECTHOTO U CBPOINEUCKOTO 3aKOHOIATEJIICTBO, KAKTO W HajaraHe Ha
JOMBJIHUTCIIHA PECTPHUKIMK, KOUTO ChC CHUT'YPHOCT I JOBeIaT A0 MOJy4aBaHe Ha OIIe M0 Oe30ImacHa
TIPOAYKITHS.
B MoHOTpaduiTa ca onmMcaHN W aHATU3UPAHU M OCHOBHHUTE KPAWHU M OTMAIHH MPOAYKTH, MOIYYCHHA TPH
OTIJICXKIAaHE HA HACCKOMOTO, KAKTO U TAXHOTO MPHIIOKEHKE. B OT/IeNHN pa3/ienu ca npeacTaBeHu 00001eHH
pe3yJ'ITaTI/I oT HpOBe}leHI/I HU3CJICABAHHS BHB Bp’])3Ka C XUMHUYHHS CbCTAaB U MI/IKpO6I/IOJ'IOFI/I'-IHaTa 6G3OHaCHOCT
Ha pa3J'II/I‘IHI/I HapTI/I}lI/I 6pa111Ha, Z[O6I/ITI/I oT J'IapBI/I Ha BSF, KAaKTO U NIOBbJCH aMHUHOKUCCIIMHCH U
MacTHOKUcenuHeH mpodwi Ha 0a3a Ha mOJydeHUTE pe3yiTaTd, Ce MPEMOTBBPXKIaBa 4Ye MPOMYKTHTE
MOJYYCHH OT HACEKOMOTO C€ OTIMYaBaT C OTJIUYHU XPAHUTEIHU KauyecTBa, W3IOJ3BaHaTa 00pabOTKa
YCHENIHO eNMMUHIpAa OCHOBHH ITATOTCHH, KOSTO MpaBH NMPOAyKTa Oe3omaceH 3a KoHcymanus. Hapenm c
EKOJIOTHYHUS XapakTep Ha MOOMBaHE M BHCOKOTO CHABP)KAHWE HA CCEHIMATHHW HYTPHEHTH, TPOIYKTHTE
MONMyYeHH OT YepHaTa BOWHUINKA MyXa MOTaT CHBCEM YCICIIHO Ja 3aMEHSAT OCHOBHHU TNPOTCHHOBH H
Ma3HUHHH W3TOYHHIIM B XpPaHCHETO Ha )KUBOTHH, 0€3 TOBa J]a OKa3Ba BIHMSIHUC BHPXY 3APABHUS UM CTATyC U
TSAXHATA POJYKTUBHOCT.

ré

ITIy0auxyBaHa KHHTra Ha 6a3aTa Ha 3aIIMTEH ANCEPTAIIMOHEH TPYA 32 NPHChKAaHe HA 00pa3oBaTeIHa
M HAYYHA CTEIEH ,,JOKTOP* MJIH 32 NPUCHKIaHe HA HAYYHA CTeleH ,,J0KTOpP Ha HAYKuTe®




re.1

Hemoscka X. (2024). [Tpoyusane Biaustaueto Ha HPP - 06paboTkaTta BEpXy Ka4ecTBOTO M 0€30MaCHOCTTA Ha
cypoBu xpanu 3a kydeta. Codus, 124 c., ISBN - 978-619-279-063-9, COBISS.BG-ID — 69484296

Abstract

The aim of the book was to study the impact of HPP treatment of raw dog food on quality, digestibility and
safety, in order to maintain the health status of the dog. For this purpose, raw dog food was produced based
on three different diets, with the participation of different types of meat - chicken, beef and mix. Organoleptic
and quality tests were performed for all three diets. From our results obtained for raw foods processed with
HPP technology, no changes in quality indicators were found, and in terms of organoleptic parameters we
observed only slight discoloration. Microbiological tests of all three diets that underwent HPP treatment
showed that the shelf life

increases to 30 days during storage from 0 to 4°C. For the animal experiments we used a total of 20 dogs
(Canis lupus familiaris) of the pit bull breed, 10 females and 10 males, raise in a municipal shelter. Blood
samples were taken from all male and female dogs (n = 20) on day 0, day 15 and day 45 for haematological
and biochemical blood tests. Only male dogs participated in the digestibility experiments (n = 10). In order to
monitor the growing conditions, the zoohygienic parameters and the abiotic factors of the living environment,
the size of the individual cells, temperature, humidity, noise and light were measured. The results obtained by
us were in accordance with the normative documents according to the requirements of Ordinance Ne 41/2008.
The studied haematological parameters showed that feeding dogs raw food to undergo HPP treatment does
not affect them. All indicators were in the reference values, and the small differences in some of them were
due to gender. Statistically significant changes in the values of Urea, ALB, TP, Chol, ALP was found in the
dogs fed with this food. From the digestion experiments performed it was found that the amount of faeces
decreases significantly after starting to feed raw food and this trend was maintained in dynamics. The
comparative study of the digestibility of dry and raw food showed significantly higher coefficients of
digestibility of raw food. Our results showed that the non-heat treatment does not affect the quality of food,
prolongs the shelf life and in our opinion should be implemented in the production of raw dog food, due to
reducing the risk of infection with pathogens for both the dog and their owner.

Pesiome

B macrosmus Tpya ce mpoyun BiausHueto Ha HPP oOpaboTkara BBpXy KauecTBOTO, CMHJIAeMOCTTa U
0e30MacHOCTTa Ha CypoBa Kyuelllka XpaHa, ¢ 11eJ1 HOAIbpKaHe Ha 3/[paBOCIOBHOTO ChCTOSIHUE Ha Ky4eTo. 3a
Ta3u 11eJ1, XpaHaTa Oellle Mpou3BeieHa Ha 0a3aTa Ha TPH pa3IndHH PENENTH, C yHacTHETO Ha Pa3IndHH BUOBE
MECO - MWIEIIKO, TOBEXK/I0 ¥ MUKC OT Meca. 3a BCHYKHUTE TPH PELENTH 0sXa MPOBEICHN OPraHOJIENTHYHA 1
KadecTBeHH TecToBe. OT HAalIMTE PE3YJITaTH, OIYyUCHH 3a CYpOBH XpaHu, oopadorernn ¢ HPP Texnonorusra,
ce BIDKZA, Y€ JIMICBAT NMPOMEHH B KAa4YECTBEHHTE IOKA3aTeNH, a 110 OTHOIICHHWE Ha OPraHOJENTHYHHUTE
napaMeTpy HabJfolaBaxMe caMo JIeKO o0Oe3lBeTsBaHe. MHKpPOOHMOJIOIMYHUTE TECTOBE HAa BCHUKUTE TPH
peuentu, oopadorenu ¢ HPP, mokasaxa, ue cpokbT Ha TOIHOCT ce yBenaudasa 10 30 THH Ipu ChbXpaHEHUE OT
0 10 4°C. 3a eKCIIepUMEHTHUTE C JKUBOTHH H3moj3Baxme 001110 20 kyueta (Canis lupus familiaris) ot mopoaara
nutOy, 10 sxeHckd U 10 MBKKH, OTIIISKIaHN B OOLIMHCKH NpHIOT. KpbBHU NpoOH 0siXa B3€TH OT BCUYKU
MBXKU U KeHCKH kydeta (n = 20) Ha nmen 0, neH 15 m neH 45 3a mpoBexaaHe Ha XEMATOJOTMYHU U
OMOXMMHUYHH KPBBHH U3clieiBaHusl. CaMo MBXKHUTE KydueTa y4acTBaxa B eKCIIEPUMEHTHUTE 32 CMUJIaeMOCT (n
= 10). 3a ;ma ce mpoOIYIEAAT YCIOBUATA HA OTIJICKIAaHE, OsXxa M3MEPEHH 300XUTHCHHUTE MapaMeTpu |
abuoTryHKTE (PAKTOPU HA )KU3HEHATA CPEla, pa3MepbT Ha OTACIHUTE KIETKH, TEMIepaTypara, BIaXXHOCTTa,
IIyMBT ¥ cBeTnHata. [lomydeHnuTe oT Hac pe3ynTard 0sixa B CHOTBETCTBHE ¢ HOPMAaTHBHHTE JIOKYMEHTH,
chIITacHO M3NCcKBaHuATa Ha Hapemba Ne 41/2008. U3cieqBaHuTe XeMaTOMOTHYHH MTapaMeTpH HE IOKa3axa
NIPOMEHHM, BCIICICTBHE HW3XpaHBaHE Ha >XMBOTHUTE ChC CypoBara XpaHa, oOpaboreHa ¢ HPP. Bcuuknm
nokazaTenu 0sxa B pepepeHTHUTE CTOWHOCTH, a MAIKUTE Pa3jIMKU MPU HAKOM OT TSAX CE ABJDKAT Ha MOJa.
ITpu kyueraTa, XpaHEeHH ¢ Ta3M XpaHa, 0sIXxa YCTAHOBEHH CTaTUCTUUECKH 3HAYMMU IIPOMEHHU B CTOHHOCTHTE
Ha ypes, ALB, TP, Chol, ALP. Ot npoBeneHnTe €KCIEPUMEHTH 3a CMHJIAEMOCT Oellle yCTaHOBEHO, e
KOJIMYECTBOTO Ha (peKATMUTE HaMajsiBa 3HAYUTEIHO CJIe]l 3all0YBaHE Ha XpaHEHE C eKCIepHMEHTalHaTa
CypoOBa XpaHa ¥ Ta3u TCHICHIUS Ce 3ama3Ba B TnHaMuKa. CpaBHUTEIHOTO M3CIICABAHE HA CMHJIAEMOCTTa Ha
cyxaTa M CypoBaTa XpaHa IOKa3a 3HAYMTEITHO IO-BHCOKM KOE(HUIMEHTH Ha CMIJIaeMOCT Ha CypoBara.
Hammre pesynratu nokazaxa, ue HPP o6paboTka He BIusie BbpXY KaueCTBOTO Ha XpaHaTa, yAbKaBa CpoKa
Ha TOAHOCT M CTIOpe Hac TpsiOBa Jja ce mpuiara mpy MPOM3BOJICTBOTO HA CYpoBa XpaHa 3a KydeTa, opaan
HaMaJlsiBaHe HAa PUCKA OT 3apa3siBaHe C MaTOTe€HH, KAKTO 33 Ky4eTO, TaKa U 3a HErOBUs CTONAHUH.
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Cratum wu AOKJIAaM, l'lyﬁJ'lﬂKyBaHl/I B Hay4YHM H3AaHUi, pe«bepnpalm U HWHICKCHPaHU B
CBETOBHOM3BECTHH 0a3M JIaHHM C HayYHa l/lH(l)OpMa].[l/lﬂ
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Hristina Neshovska, 2023, Determination of heavy metal content (Cd and Pb) in citrus feed raw material,
Tradition and Modernity in Veterinary Medicine, vol.8, No 1(14): 59-64, ISSN 2534-9333, e-ISSN 2534-
9341

Abstract

Heavy metal contamination of the food chain is a severe environmental problem that poses potential risks to
human and animal health. In this regard, the safety of feed and feed materials is essential. In the present study,
the levels of cadmium (Cd) and lead (Pb) in an innovative feed raw material — citrus waste (citrus pulp) by
orange (Citrus sinensis), lemon (Citrus limon), red grapefruit (Citrus paradisi), mandarin (Citrus reticulata),
lime (Citrus aurantifolia) and pomelo (Citrus maxima) were determined. The analysis was done by Atomic
Absorption Spectrophotometer. The obtained results were compared with other literature data and with the
requirements laid down in European and national legislation. Our results showed at the concentrations of
cadmium and lead do not exceed the maximum permissible limits, which makes this citrus pulp safe for use
as feed material in terms of Cd and Pb contamination.

Pesiome

3aMBpPCABAHETO C TEXKKH METAIU MO XPAaHUTENHATA BEpUra € CepHO3eH SKOJIOTHYCH NPoOieM, KOHTO Kpue
MOTEHIMAHN PHCKOBE 33 3[paBeTO HA XOpaTa ¥ KUBOTHUTE. B Ta3u Bpb3ka Oe3omacHOCTTa Ha (QypaxkuTe U
(GypaxHHTE CYpOBHHH € OT CHIIECTBEHO 3HaUeHHE. B HacTOAMIOTO MpoyuBaHe OsXa onpeeeHH HUBaTa Ha
kagmuii (Cd) u onoBo (Pb) B nHOBaTHBHA (hypakHa CypOBHHA — IUTPYCOBH OTHMAABIN (IIUTPYCOBA MyJIa) OT
noptokan (Citrus sinensis), mumoH (Citrus limon), aepBer rpeindpyt (Citrus paradisi), maanapuna (Citrus
reticulata), naitm (Citrus aurantifolia) v nomeno (Citrus maxima). AHaTU3bT Oellie U3BBPIICH YPe3 aTOMHO-
abcopOimoneH criekTpodoromeTsp. [TomyueHure pesynratu 0sixa CpaBHEHHM C APYTHU JIMTEPATypHH JaHHU U
C W3UCKBAHUATA, OINpEIEJICHU B €BPONEHCKOTO M HAIMOHAIHOTO 3aKOHOAATeNCcTBO. Hammte pesynratu
MoKasaxa, 4ye KOHIEHTpPalMUTe Ha KaJMHUH ¥ OJIOBO HE HA/BUILIABAT MaKCHMAJIHO JOIYCTUMHTE TPaHHIH,
KOETO IIpaBH Ta3u LIMTPycoBa mysma Oe3onacHa 3a ynorpeba kato (yypakHa CypOBHHA IO OTHOILICHUE HA
3ambpcesBane ¢ Cd u Pb.

7.2

Iliyan Manev, Veselin Kirov, Hristina Neshovska, 2023, Human health risk assessment of trace elements
bioaccumulation in black mussels (Mytilus galloprovincialis), Tradition and Modernity in Veterinary
Medicine, vol.8, No 2(15): 86-93, ISSN 2534-9333, e-ISSN 2534-9341

Abstract

Black mussels (Mytilus galloprovincialis) represent a significant biomonitor aquatic species which can also
pose a potentially harmful health risk impact to the consumers. The current study estimated the level of some
trace elements including heavy metals and essential microelements in the muscle tissue of wild black mussel
samples collected in 2020 and 2021 from the Southern and Northern Bulgarian Black sea coast. Data for
bioaccumulation of the studied elements in the tested samples were compared to the maximum allowed
concentrations stated by the Commission Regulation (EC) and Bulgarian legislation. An assessment of the
human risk by calculation of the target hazard quotients (THQ) and hazard index (HI) was performed.

Pesrome

UYepnure munm (Mytilus galloprovincialis) npeacTaBisiBaT 3Ha4MM BOJIEH OMOMOHHUTOp, KOWTO CBIIO Taka
MOXeE Ja MMa MOTEHIMAJHO BPEJHO BB3ACHCTBHE BBPXY 3[paBeTo Ha noTpedurenute. Hacrosmoro
NpOy4BaHe OLEHH HHUBOTO Ha HSIKOM MHKPOEIEMEHTH, BKJIIOYHTENHO TEXKKH METald U eCeHLUATHU
MHKPOEJIEMEHTH, B MyCKyJIHaTa ThKaH Ha MPOoOM OT TUBHM YepHU MHUIH, yioBeHH mpe3 2020 u 2021 r. ot
I0)KHOTO U CEBEPHOTO OBITapCcKO YePHOMOPCKO Kpaiioperxue. JlaHHUTe 3a OMoaKyMyIalys Ha H3CJIe{BAHUTE
€JIEMEHTH B TECTBAaHHUTE MPOOU OsiXa CPaBHEHU ¢ MaKCUMAJHO JIOMYCTHMHUTE KOHIIEHTPAINH, OCOYEHH OT
€BPOIIEHCKU PErIaMeHTH, KaKTO U B OBJIFApCKOTO 3aKOHOAATENICTBO. VI3BbpieHa Oellle 1 OlleHKa Ha PUCKa 3a
XOpaTa 4pe3 N3YHCIIsBaHe Ha 1eneBnuTe koepunnentu Ha onacHoct (THQ) u manexca na onacHoct (HI).




7.3

Hristina Neshovska, 2023, Determination of the chemical and mineral composition of citrus by products in
relation to its utilization as a feed raw material, Bulgarian Journal of Animal Husbandry, 60(4), 42-48, ISSN
0514-7441 (Print), ISSN 2534-9856 (On-line), DOI: 10.61308/OLOH8624

Abstract

The global food industry and especially fruit juice production generates millions of tons of organic waste
annually. Citrus waste, also known as citrus pulp or citrus pomace, is a residue obtained during various citrus
juices production. This by-product has the potential to become an excellent source of essential nutrients in
animal feeding. In the current study, the chemical and mineral composition were determined in the citrus
waste by Orange (Citrus sinensis), Lemon (Citrus limon), Red grapefruit (Citrus paradisi), Mandarin (Citrus
reticulata), Lime (Citrus aurantifolia), Pomelo (Citrus maxima). Waste products are derived from the
production factory of freshly squeezed fruit and vegetable juices located in the village of Musachevo, Western
Bulgaria. For all citrus waste, the following indicators were determined: dry matter (DM), moisture (RH),
crude protein (CP), crude fibre (CF), crude ash (CA), ether extract (EE), manganese (Mn), zinc (Zn),
magnesium (Mg), calcium (Ca), phosphorus (P), sodium (Na), potassium (K). The mineral content was
determined by Atomic Absorption Spectrophotometer. Their chemical and mineral composition analyses
showed differences in the distribution of nutrients and minerals. The data obtained from the conducted
analyses showed that citrus pulp could successfully replace some of the main raw materials in the animal’s
ration, as it is a source of essential nutrients for it.

Pesome

CBeTOBHATa XpaHHUTENHA WHIYCTPUS U 0COOCHO MPOM3BOACTBOTO HA IJIOIOBH COKOBE I'eHEpUpPa MHUIMOHU
TOHOBE OPTaHWYHU OTHAIBLM TOAMIIHO. LIUTpycoBHTE OTHAABIM, MO3HATH KATO LUTPYCOBA MyJIa HIH
LUTPYCOBO KIOCIIE, Ca OCTAaThIIM, MOJYyYEHU NPU NPOU3BOJCTBOTO HA Pa3MYHHU LIUTPYCOBH COKOBe. To3u
CTpaHU4eH MPOJYKT MMa NOTEHIMAJ J1a CE MPEBbPHE B OTJINUEH U3TOYHHK HA OCHOBHH XPaHHUTEITHH BEIIECTBA
B XpaHEHETO Ha )KUBOTHHTE. B HAcCTOSIIOTO U3CieBaHEe € OnpesesieH XMMUYHUAT U MUHEpaJleH ChCTaB Ha
oUTpycoBUTE OTAnbiu oT noptokan (Citrus sinensis), mamoH (Citrus limon), uepBer rpedndpyt (Citrus
paradisi), mangapuna (Citrus reticulata), naiim (Citrus aurantifolia), momeno (Citrus maxima). OTagp9auTe
MIPOJYKTH ce mMoiydaBar oT (abprkaTa 3a MPOM3BOJCTBO Ha MPSICHO M3IEJCHU IUIOJOBH U 3€JICHIYKOBH
COKOBE, Pa3IoJIokeHa B ceto MycaueBo, 3anaiHa beirapus. 3a BCHUKH IUTPYCOBH OTIHAIBIIM CA OTIPEICIICHN
cleHHUTE TIOKa3aTenu: cyxo BemecTBo (CB), Bnara, cypos npotens (CII), cypoBu Brnakauau (CBi), cypoa
nenen (CII), erepen exctpakt (EE), manran (Mn), uuHk (Zn), maraesuii (Mg), kanuuii (Ca), pocdop (P),
Hatpuil (Na), kamuit (K). MuHepasHOTO CBABPXKAaHHE € OMNPEAETIeHO Ype3 aTOMHO-a0COPOIHOHEH
CHEeKTPOPOTOMETHP. AHAIM3NUTE HA XUMHUYHHS M MUHEPAIIHHS ChCTAB II0Ka3BaT Pa3JIMKU B PaslpeeeHHeTo
Ha XpaHWUTEIIHUTE BelllecTBAa M MUHepajiute. /laHHUTE, TOJydYeHH OT IPOBEACHUTE aHajM3H, I0Ka3Bar, ue
LUTpyCcOBaTa IMyJIna MOXe YCIIEIIHO Ja 3aMECTH HIKOW OT OCHOBHHTE CYpPOBHHH B Aaxx0aTa Ha )KUBOTHHTE,
THH KaTO € M3TOUYHUK HAa OCHOBHU XPAaHHUTEIHH BEIECTBA.




7.4

Hristina Neshovska, [liyan Manev, Veselin Kirov, 2022, Comparative study of the heavy metal levels in the
grey mullet (Mugil cephalus) from the northern and southern bulgarian black sea coast, Tradition and
Modernity in Veterinary Medicine, vol.7, No 1(12): 66-69, ISSN 2534-9333

Abstract

The heavy metals pollution of aquatic ecosystems is a serious environmental threat that affects
aquatic biomes and organisms. In this regard, various fish species which can accumulate heavy metals are
valuable bioindicators of water pollution. The aim of the present study was to determine the levels of As, Pb,
Cd, Hg, Mn, Zn, and Al in Gray Mullet (Mugil cephalus, Linnaeus, 1758). The samples were collected during
the fishing season between June and September 2020 from Varna and Burgas regions. The concentrations of
lead, cadmium, and mercury were below the maximum allowable values, and this trend was observed for both
studied areas. The element with the highest concentration for the Varna region was manganese and for Burgas
- zinc.

Pe3rome

3aMBpCSIBAHETO Ha BOJHHUTE CKOCHCTEMH C TEKKM METAIH € CEPHO3Ha CKOJOTHMYHA 3aIulaxa, KOSTO 3acsra
BOJHHUTE OMOMH M OpraHM3MH. B Ta3n Bpb3Ka, pa3iudHu BUJOBE pUOM, KOUTO MOTAT Jla aKyMyJIUpPaT TEXKH
MeTany, ca [eHHH OMOMHINKATOPH 3a 3aMbpcsBaHe Ha BoauTe. LlenTa Ha HacTOAOTO M3cieaBanHe Oemle na
ce ompenenat HuBata Ha As, Pb, Cd, Hg, Mn, Zn u Al B kedan (Mugil cephalus, Linnaeus, 1758). [Ipodute
ca chOpaHM 1O BpeMe Ha pHOOJIOBHUS ce30H Mexay toHu u centemBpH 2020 r. ot BapHencka n Bypracka
obnact. KoHIIeHTpaluuTe Ha 0JI0BO, KJIMUIA 1 )KHUBaK 0s1xa 1101 MAaKCUMAITHO JAOIyCTUMHUTE CTOWHOCTH U Ta3H
TEHJICHLIUS ce HaOJIIoaBa M 3a JIBeTe HM3cielBaHu oOnacTu. ENEeMEeHTHT ¢ Haii-BUCOKa KOHLEHTpalMs 3a
BapueHcka obOnact Oelie MaHraHbT, a 3a bypracka - HUHKBT.

I'7.5

Iliyan Manev, Veselin Kirov, Hristina Neshovska, 2022, Heavy metal concentrations in turbot
(Scophthalmus maximus) from Bulgarian Black sea coast, Tradition and Modernity in Veterinary Medicine,
vol.7, No 1(12): 80-85, ISSN 2534-9333

Abstract

Turbot (Scophthalmus maximus, Linnaeus 1758) is a marine bottom fish and is considered to be one
of the most commercialy valuable species in Black Sea. The aim of this survey was to determine the heavy
metal concentrations in turbot tissue from the Bulgarian part of the sea. Samples were collected during the
fishing season between June and September in 2020 from Varna and Burgas regions. Metals were determined
using ICP-MS (Inductively Coupled Plasma - Mass Spectrometry). The order of the levels of the heavy metals
in the fish samples was Zn > Al > Mn > As > Hg > Pb = Cd from Varna and Zn > Al > As >Mn > Hg > Pb =
Cd from Burgas. The current data has demonstrated higher concentrations of Mn and Zn from Burgas.
According to the obtained results Pb, Cd, Hg levels in the tested turbot samples were within the limits set by
the EC regulations.

Pesrome

KankauwT (Scophthalmus maximus, Linnaeus 1758) € Mopcka TbHHA prba U Ce CUHTA 32 €IUH OT Hal-IIEeHHUTE
OT THPrOBCKa IJiefHa TO4YKa BHaoBe B YepHo Mope. lLlenra Ha ToBa mpoyuBaHe Oemre 1a ce ONpEnessT
KOHLEHTPAILMUTE Ha TE)KKW METaJIW B ThKaHWTE Ha KaJkaHa oT Obirapckara dact Ha YepHo mope. [Ipodu
0s1xa chOpaHM 10 Bpeme Ha puOOJIOBHUS Ce30H MeXy IoHU U centeMBpu 2020 r. ot paiionure Ha Bapna n
Byprac. Texknre meranu Osxa ompeneneHn ¢ nomomra Ha ICP-MS (MHIyKTMBHO CBBbp3aHa IulazMma -
cnekTpomeTpusi). PerbT Ha HUBaTa Ha TEXKUTE METald B puOHHTE 1podu Oemre Zn > Al > Mn > As > Hg >
Pb=Cd or Bapna u Zn > Al> As > Mn > Hg > Pb = Cd ot Byprac. HacrosmunTe 1aHHM OKa3BaT MO-BUCOKH
KOHIIeHTpauu Ha Mn u Zn ot Byprac. Ciopen nmomyuenure pesynrata HuBaTa Ha Pb, Cd, Hg B TecTBanuTe
pobu OT KankaH 0sxa B paMKHUTE Ha TPaHHUIINTE, OTIpeIeieH! oT perimameHTuTe Ha EC.




I'7.6

Veselin Kirov, Hristina Neshovska, Iliyan Manev, 2022, Heavy metal levels in meat of spiny dogfish
(Squalus acanthias) from Bulgarian Black sea, Tradition and Modernity in Veterinary Medicine, vol.7, No
1(12): 77-79, ISSN 2534-9333

Abstract

Environmental pollution with heavy metals and other toxic elements can serve as a predisposing factor for a
various type of human diseases. Their accumulation in aquatic organisms used for human consumption
increases the risk for daily intake of low doses of heavy metals. The Black Sea spiny dog (Squalus acanthias,
Linnaeus 1758) is a cartilaginous fish predator belonging to the spiny shark family. This demersal fish belongs
to the common monitoring species in Bulgaria and Romania in terms of pollution of the Black Sea. In this
regard, the aim of the present study was to determine the concentrations of As, Pb, Cd, Hg, Mn, Zn and Al in
shark meat samples, caught from our northern Black Sea coast (Varna region). The element with the highest
concentration was arsenic. Mercury levels have been found to be above the permissible levels set out in Euro-
pean and national legislation, which poses a potential health hazard risk for the consumers.

Pesiome

3aMBpCSIBAHETO HA OKOJIHATA CPE/la C TEXKKH METAIN W APYT'M TOKCHYHH EIEMEHTH MOJKE J1a CIYXH KaTo
npeapasnosaramn] (GpakTop 3a pa3IMuHE BHUIOBE YOBEHIKH 3a00isBaHus. TAXHOTO HATPyIBaHE BHB BOJHHUTE
OpraHW3MH, M3MIOI3BaHM 32 KOHCYMAIMs OT YOBEKa, yBEINIaBa PHUCKA OT CKEIHEBEH MPUEM Ha HHUCKH 03U
TeXKN MeTann. YepHOoMopckaTa akymna (Squalus acanthias, Linnaeus 1758) e XpylsiHa XuInHa puoa,
IIpUHAJIeKAIa KbM ceMeHCcTBO 6oammBH akynu. Tasn rpHHA prda IPUHAAJICKH KbM 9eCTO HaOI0JaBaHuTe
BUJ0Be B bbarapus u PymbHUS 110 OTHOLIEHHE HA 3aMbpcsiBaHeTO Ha UepHo Mope. B Ta3u Bpb3ka 1enTa Ha
HACTOSIIIOTO M3CJICABAaHE Oellie 1a ce onpeesaT KoHeHTpanuute Ha As, Pb, Cd, Hg, Mn, Zn u Al B npodu
OT MecCO OT aKyJa, YJIOBEHH OT ceBepHOoTo HM UepHomopue (pernoH Bapna). ExeMeHTHT ¢ Haii-BHCOKa
KOHLIEHTpalys Oelle apceH. Y CTaHOBEHO €, Y€ HUBaTa Ha )KMBaK ca Haj JIOMyCTHMUTE HUBA, ONPEICICHU B
€BpOIEHCKOTO M HAI[MOHAIHOTO 3aKOHOAATEICTBO, KOETO MPECTaBIIsIBA IIOTEHIMAIEH PUCK 32 3[[paBETO Ha
oTpeOuTEIHTE.

7.7

Iliyan Manev, Hristina Neshovska, Veselin Kirov, 2021, Heavy metal levels in anchovy (Engraulis
Encrasicolus L.) from Bulgarian Black Sea coast, Zhivotnovadni Nauki, 58(6), ISSN 0514-7441 (Print), ISSN
2534-9856 (Online), pp 68-73

Abstract

Determination of heavy metal levels in fish is a substantial indicator for the pollution degree in a marine
ecosystem. The levels of the elements As, Pb, Cd, Hg, Mn, Zn and Al were determined in the total bodies of
a commercially valueble pelagic fish Engraulis encrasicolus (Linnaeus, 1758) captured from two of the most
important fishing municipalities in the western Black Sea. Samples were collected during the fishing season
between June and September in 2020 from Varna and Burgas. Metals were determined by using ICP-MS
(Inductively Coupled Plasma - Mass Spectrometry). The order of the levels of the heavy metals in the fish
samples was Zn > Al > Mn > As > Hg > Pb > Cd from Varna and Zn > Al > Mn > As > Hg = Pb = Cd from
Burgas. The experiment results were discussed by comparison with literature values. According to the results
heavy metal concentrations in anchovy tissues were within the limits set by the EC regulations.

Pesrome

OmnpenensHeTO Ha HUBAaTa HAa TEXXKH METaJIM B pudarta € ChIIeCTBCH MHANKATOP 3a CTEIIEHTa Ha 3aMbPCSIBaHE
Ha Mopckara ekocuctema. HuBara Ha enementute As, Pb, Cd, Hg, Mn, Zn u Al ca onpeaeneHu B 1ieNn Tena
Ha XaMCHH, IPEJICTABIISIBAII [ICHEH ThPTOBCKH BUJI Niestaruana puda Engraulis encrasicolus (Linnaeus, 1758).
Pubute ca yioBeHH OT JBe OT Haii-Ba)KHUTE PHOOJIOBHU OOIIMHHM B 3amaiHata 9acT Ha YepHo mope. [Ipodute
ca B3eTH Tpe3 puOOJIOBHUS ce30H IoHM-cenTeMBpr Ha 2020 r. or BapHa u Byprac. Texxkure meranu ce
ompenenuxa 4pe3 usnon3Bane Ha ICP-MS (MHOyKTHBHO CBBbp3aHa IUla3Ma - crieKTpomerpus). Pexbr Ha
HHUBATa Ha TEXKUTE MeTalu B puOHHUTE Tpodu € Zn > Al > Mn > As > Hg > Pb > Cd ot Bapna u Zn > Al >
Mn > As > Hg = Pb = Cd ot Byprac. Pesynrarute ot ekcniepumenra 0sxa oOChIEHU Upe3 CpaBHEHHUE C
JTUTEpaTypHU cToHOCTH. Criopes] pe3yATaTUTe KOHIIEHTPAIIMUTE Ha TeKKU METaIN B ThKAaHUTE Ha XaMCHATa
ca B TpaHUIINTE, ONpeereHu ot pernamenture Ha EC.




7.8

Iliyan Manev, Hristina Neshovska, Veselin Kirov, 2021, Heavy metals accumulation in Black sea
ecosystems: fish species, Tradition and Modernity in Veterinary Medicine, vol.6, No 2(11): 45-55, ISSN
2534-9333

Abstract

The purpose of the current review survey was to analyze data on the accumulation of various heavy metals in
the Black Sea. Subject of study were Pb, Cd, As, Hg, Mn, Ni, Cu, Zn, Fe etc. and their content in selected
commercially significant Black Sea fish species. Available data from the different Black Sea areas were
presented. The extent to which established concentrations could affect human health was discussed. Health
risk assessment parameters were summarized.

Pe3rome

[enTa Ha HACTOSIIOTO 0030pHO M3ceaBaHe Oellle 1a ce aHAIU3UpaT JaHHUTE 32 HATPYIIBAHETO Ha PA3IMYHU
TexXKH Metain B YepHo mope. O6exT Ha u3cienBane 0sxa Pb, Cd, As, Hg, Mn, Ni, Cu, Zn, Fe u ap. u TXHOTO
ChIbpPXKAHKUE B U30paHH THPrOBCKM 3HAYMMHU YCPHOMOPCKH BUIOBE pubOW. bsixa mpeacTaBeHU HAIUYHUTE
JAHHU OT pa3iuyHuTe paiionn Ha YepHo Mope. OOchicHa Oelle W CTENEHTa, B KOSATO YCTAaHOBCHHTE
KOHIICHTPAI[MK MOTaT Jia MOBJIUSAT HA YOBEIIKOTO 31paBe. [lapamerpure 3a OIICHKA HAa PHCKA 3a 3[PaBETO
0s1xa cBII0 0000IIEHH.

7.9

Hristina Neshovska, Veselin Kirov, Illiyan Manev, 2020, Legislation analysis related to heavy metal pollution
of marine hydrobionts and their environment, Tradition and Modernity in Veterinary Medicine, vol.5,
No 2(9): 100-109, ISSN 2534-9333

Abstract

The purpose of the study was to analyze the national and European legislation related to the pollution of
marine ecosystems with various heavy metals. The subject of examination was regulatory documents that de-
termine the maximum levels of certain heavy metals in hydrobionts and their environment. Summary analysis
and historical review of Ordinance No. 5/2015 determining the maximum levels of certain contaminants in
foods has been performed, as well as an analysis of Regulation 1881/2006 (EC) and Directive 2013/39/EU.
Based on current research we could make the following conclusions: European legislation in this field has
been fully implemented in national regulation act; values and maximum available concentration of heavy
metals in marine water and inhabitants were presented in various documents, which make their interpretation
complicated.

Pe3tome

Llenra Ha M3CiIeABAHETO € Ja Ce aHATM3UPA HAIMOHAITHOTO U €BPOIIEHCKOTO 3aKOHOAATENICTBO, CBBP3aHO ChC
3aMBPCSIBAHETO HA MOPCKUTE EKOCHUCTEMHE C Pa3iIMYHU TeXKKH MeTanu. [IpenMer Ha H3BbpIICHUs aHaIu3 Osxa
HOPDMATHBHH JOKYMEHTH, KOUTO ONpPEIENAT MAKCHMAaJHUTE HHBAa HA ONPEHCNICHH TEXKH METald B
XHIPOOHOHTUTE U TSAXHATa cpera. M3BbpiieH e 0600meH aHanmu3 U ucropuuecku nperien Ha Hapenba Ne
5/2015 r. 3a onpenensiHe HA MAaKCHMAIIHO JIONYCTHMHUTE HMBA Ha HAKOM 3aMbPCUTEIH B XpPaHHUTE, KAKTO U
ananu3 Ha Pernament 1881/2006 (EC) u IupektuBa 2013/39/EC. Bb3 0CHOBa Ha HACTOSIIMTE H3CJICABAHMUS
MOXEM Jia HampaBUM CIIEJAHUTE H3BOJU: EBPONENHCKOTO 3aKOHOJATEICTBO B Ta3u OOJIACT € HAIbJIHO
UMIIEMEHTUPAHO B HAOWOHAJIHUTE HOPMATUBHU aKTOBE; CTOMHOCTUTE W MAaKCHUMaJIHATa HaJIAYHA
KOHIICHTpaluA Ha TEXXKW METAJIM B MOpCKaTa BoJia U oOHTaTENNTE Cca NpeACTaBCHU B PA3JIMYHNU JOKYMEHTH,
KOETO MMPABH TAXHATA HHTEPIPETALHS O-CIOXKHA.




I'7.10

Iliyan Manev, Veselin Kirov, Hristina Neshovska, 2020, Heavy metals accumulation in Black sea
ecosystems: seawater, sediment, algae, benthic organisms, Tradition and Modernity in Veterinary Medicine,
vol.5, No 2(9): 88-99, ISSN 2534-9333

Abstract

The aim of the current review study was to present data on the accumulation of various heavy metals
in the Black Sea ecosystems. Subject of study were Pb, Cd, As, Hg, Mn, Ni, Cu, Zn, Fe etc. and their content
in seawater, sediment, algae and various benthic organisms. Available data from the Bulgarian coast and also
from different Black Sea areas were presented.

Pe3ome

Ilenta Ha HACTOSAIIOTO 0030PHO W3CIEABaHE OCIIe N1a Ce MPEACTABAT NAHHH 32 HATPYIIBAHETO Ha
Pa3IMYHM TSKKH METaIu B ekocucTeMute Ha YepHo Mope. O0ekT Ha uscnensane ca Pb, Cd, As, Hg, Mn, Ni,
Cu, Zn, Fe u ap. U TAXHOTO CBABPKaHHE B MOpPCKa BOJA, CCIUMCHT, BOJOPACIH U PA3NYHA OCHTOCHH
opraHn3MHu. bsixa mpencraBeHHM HAaNMYHU JaHHU OT OBJTapcKOTO KpaHOpekne, KaKTO W OT Pa3InIHU
YepHOMOPCKHU paioHH.

r7.11

Hristina Neshovska, 2020, The raw dog food — advantages and disadvantages, Tradition and Modernity in
Veterinary Medicine, vol.5, No 2(9): 76-87, ISSN 2534-9333

Abstract

In recent years, raw foods have become increasingly popular in the world, for the dog's owners. Contra-dictory
data on this type of diet have been reported in the literature. Some authors note that the use of raw foods has
a beneficial effect on the health of the dog, while others point to the food safety and health risks of both the
dog and the owner. The purpose of the current survey is to analyze current data on the advantages and disad-
vantages of raw foods, known as “Bones and Raw Food” or “Biologically Appropriate Raw Food”
(BARF)/,,Raw meat-based diets” (RMBDs).

Pe3tome

Ipe3 mocnenHUTe rOAMHU CYpOBUTE XPaHH CTaBaT BCE IO-TOMYISPHH B CBETa cpeji COOCTBEHHIIUTE Ha
KyueTa. B iuteparypara ce ch0oOIIIaBaT MPOTUBOPEUYMBH JaHHH 32 TO3M BUJI reta. Hskou aBTopu 0TOEINA3BAT,
4ye ymorpebara Ha CypOBHM XpaHH MMa OnarompusTeH eekT BbpPXY 3[ApaBeTO Ha Ky4eTo, JOKATO APYTH
MOCOYBAT PUCKOBETE 3a 0E30MACHOCTTA HA XPAaHHUTE U 3[PaBETO, KAKTO Ha KY4eTO, Taka M Ha COOCTBEHHKA.
IenTa HA HACTOSAIIOTO MPOYYBAHE € J1a C€ aHAM3UPAT aKTYAIHUTE JaHHH 3a TPETUMCTBATA U HEJOCTATHIIUTE
Ha CypOBHTE XpaHH, u3BecTHH Kato “Bones and Raw Food” mmu “Biologically Appropriate Raw Food”
(BARF)/,,Raw meat-based diets” (RMBDs).




Is

Cratuu M JAOKJIAadW, NYyOJNMKYBaHM B HepedepHpaHU CHOHCAHUS € HAYYHO peleH3HMpaHe WU
Ny0JIMKYBAHH B PeJAKTHPAHU KOJIEKTHBHU TOMOBe

8.1

Hristina Neshovska, Iliyan Manev, Veselin Kirov, 2024, Toxic metals and essential microelements level in
brown shrimp Crangon crangon (Linnaeus, 1758) from Bulgarian Black sea coast as a biomonitor Southern
and Northern, Int J Vet Sci Anim Husbandry, 2024; 9(5):106-108, ISSN 2456-2912, DOI:
https://doi.org/10.22271/veterinary.2024.v9.i5b.1665

Abstract

The aim of the current review study was to present data on the accumulation of various heavy metals in the
Black Sea ecosystems. Subject of study were Pb, Cd, As, Hg, Mn, Ni, Cu, Zn, Fe etc. and their content in
seawater, sediment, algae and various benthic organisms. Available data from the Bulgarian coast and also
from different Black Sea areas were presented.

Pesrome

IenTa Ha HacTOSAIIOTO OO30PHO M3CIEBaHE OelIe Jla ce MPENCTaBAT AaHHM 32 HATPYIBAHETO HA Pa3IMYHU
TEXKKH MeTaJI B ekocuctemure Ha UepHo mope. [Ipenmer Ha u3cnenBane 0sxa Pb, Cd, As, Hg, Mn, Ni, Cu,
Zn, Fe u ap. ¥ TAXHOTO ChABPKAHUE B MOPCKA BOJIA, CEAUMEHT, BOJIOPACIIH U PA3INYHU OEHTOCHU OPTaHU3MHU.
[IpencraBenu 0sxa HANMYHU JAaHHU OT OBJITAPCKOTO Kpaiidpekue, KaKTo U OT pa3iIMyHM paiioHu Ha YepHO
Mope.

8.2

Xpuctuna HemoBcka, Becemun Kupos, 2023, AHanu3 Ha €BpOINEHCKOTO 3aKOHOJATENICTBO, CBHP3aHO C
ynorpebara Ha HACEKOMH, KaTo xpaHa win ¢ypaxHa cyposuna, ®YPAXU u xpanene. — Codusi: Cbro3 Ha
MIPOU3BOIUTENNTE Ha KoMOuHUpanu ¢ypaxwu, 2023, 6p. 4, ctp. 25-32, ISBN 1311-8609

Pe3rome

IlenTta Ha IpOyYBaHETO € aHAJIM3 HA €BPOINEHCKOTO 3aKOHOIATEIICTBO, CBBP3aHO € yrnoTpedaTa Ha HACEKOMH,
KaTo XpaHa Win GpypaxkHa cypoBHHa. BHIHO OT mperiielaHuTe HOPMATHBHHU JIOKYMEHTH, Ha TEPUTOPHATA Ha
EBpomneiickus Chi03 MPOLECHT Ha OTIJIEKAAHE M MPOM3BOJACTBO HA NMPOIYKTH IMOTYyYCHH OT HACEKOMH €
CTPUKTHO perIaMeHTHpaH U MPHUCHCTBA B 3aKOHOAATENCTBOTO. OT HampaBeHHs aHAJIU3 C€ BIDKIA 4Ye, KbM
MOMEHTa CaMO YeTHPH BHJIa HACEKOMH Ca pa3pelIeHU 3a YOBEIIKa KOHCYMAIHs, KaTo 3a TSX JIMICBAT SICHO
pa3nucaHn MUKPOOMOJIOTHYHHN KPUTEPHH 332 0E30MacCHOCT M TEXHOJIOTHYHA XUTMEHa Ha Mpou3BoJCcTBO. OT
Jpyra CTpaHa peryjanuure oOXBallaT IUIOCTHHS Ipolec, KaTo Ha MecTa JIMICBAa KOHKPETHKa U 3a-
KOHOJIaTEJICTBOTO € Mo-1nbepainHo. ChIECTBEHN PA3IMKU Ce OTKPHUXA MO OTHOIICHHE BH/a HA M3IIOJI3BAHUS
cyOcrpar, karo 3a EBpora e paspemiena yrnorpedaTa caMo Ha pacTHTEIIHH CyOCTpaTy, 3a KOUTO He purypupar
KOHKPETHH PEryJIaTOpHH pa3nopendr M HOPMH, OTHOCHO HAJMYHMETO HAa MATOTCHM B TAX. Y CTAHOBHXA C€ M
HSKOM 3HAa4YMMH MPOMEHHU BBB BpB3Ka ¢ ymorpebara Ha mpepaboreHu >kuBoTHHCKH mpoTtenHu (IDKII) ot
HaceKOMHU, KaTo cTaBa sicHO, 4e oT 2021 ca mo3BoJIeHH Jia ce BKIIOYBAT B U3XPAHBAHETO HA JIOMAIIHU MTHIIH
U CBUHE.

Abstract

The purpose of the study is an analysis of European legislation related to the use of insects as food or feed
raw material. As can be seen from the reviewed regulatory documents, on the territory of the European Union
the process of growing and producing products obtained from insects is strictly regulated and is present in the
legislation. The analysis shows that, at present, only four species of insects are permitted for human
consumption, and for them there are no clearly defined microbiological criteria for safety and technological
hygiene of production. On the other hand, the regulations cover the entire process, and in places there is a lack
of specificity and the legislation is more liberal. Significant differences were found in terms of the type of
substrate used, as for Europe the use of only plant substrates is permitted, for which there are no specific
regulatory provisions and norms regarding the presence of pathogens in them. Some significant changes have
also been identified regarding the use of processed animal proteins (PAP) from insects, making it clear that
from 2021 they are allowed to be included in the feed of poultry and pigs.
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8.3

Hristina Neshovska, Iliyan Manev, Veselin Kirov 2021, Heavy metal levels in water and Actinia equina from
the southern Black sea coast of Bulgaria, KNOWLEDGE - International Journal Vol.49.3, pp.511 — 514,
ISSN: 1857-923X (Printed), ISSN: 2545-4439 (Online)

Abstract

In the current study, we determined the levels of the elements As, Pb, Cd, Hg, Mn, Zn, and Al in seawater as
well as in the species sea anemone Actinia equina (Linnaeus, 1758) also known as beadlet anemone. The
samples were taken in August 2020 from the region of the Southern Bulgarian Black Sea Coast. Our results
showed low levels of heavy metals in seawater and much higher in Actinia equina. The order of the heavy
metals concentrations was as follows Al = As = Zn> Pb = Mn> Cd> Hg for seawater and Al> Zn> Mn> As>
Cd> Pb> Hg for Actinia equina. In the Actinia equina samples the values of the chemical elements were: Al
9,80 + 1,96 mg/kg w.w; Zn— 7,35 £ 1,47 mg / kg w.w; Mn — 2,24 £ 0,45 mg / kg w.w; As — 2,12 +£ 0,42 mg/kg
w.w; Cd - 0,87 + 0,17 mg/kg w.w; Pb — 0,08 + 0,02 mg/kg w.w; Hg <0,05 mg/kg w.w. Seawater tests for the
same parameters showed concentrations below the detection limit as follows Al <0,05 mg/kg w.w; Zn <0,05
mg/kg w.w; Mn <0,01 mg/kg w.w; As <0,05 mg/kg w.w; Cd <0,005 mg/kg w.w; Pb <0,01 mg/kg w.w; Hg
<0,001 mg/kg w.w. The values obtained of the chemical elements in the seawater were below the maximum
permissible limit for the quality of the coastal waters, determined in Ordinance Ne 8 0of 25.01.2001. The heavy
metals level in the sampling area was lower in the living environment - seawater, compared to that in the
studied mollusks. The concentration of the already mentioned chemical elements in seawater or in
representatives of the different types of sea living organisms could be used as a bioindicator for pollution of
the marine ecosystem. The higher content of heavy metals in beadlet anemone than in seawater should be
taken into account when assessing coastal water pollution. Also to keep in mind the bioindicative value of this
species. Literature data related to the presence of heavy metals in various species of sea anemones were scarce,
and for our Black Sea region were not found. In this regard, the results obtained by us could serve as a basis
for further studies of heavy metal pollution at different levels of the Black Sea ecosystems.

Pesrome

B nacrosimoTo u3cienBane omnpesenuxme HuBara Ha enemeHture As, Pb, Cd, Hg, Mn, Zn u Al B Mmopcka
BOJIa, KAKTO ¥ B MOPCKU OOUTATENU OT BUJIa OOMKHOBEHA akTUHUSA Actinia equina (Linnaeus, 1758). Ilpobure
ca B3etH mpe3 aBryct 2020 r. ot paiiona Ha FOxxHOTO OBTapcko YUepHOMOpue. [loaydeHuTe OT HAC pe3ynTaTh
MIOKa3BaT HUCKM HMBA Ha TEKKH METAJIM B MOPCKaTa BOJIa M MHOTO ITO-BHCOKH B Actinia equina. PensT Ha
KOHIICHTPAIlUUTE Ha TEKKH METaIH ¢ KakTo ciensa Al = As = Zn > Pb = Mn > Cd > Hg 3a Mmopcka Boga u Al
> 7Zn> Mn >As > Cd >Pb > Hg 3a Actinia equina. B npobute ot Actinia equina CTOHHOCTHTE Ha XUMUIHUTE
emementu ca: Al 9,80 = 1,96 mg/kg w.w; Zn — 7,35 + 1,47 mg/kg w.w; Mn — 2,24 + 0,45 mg/kg w.w; As —
2,12 £0,42 mg/kg w.w; Cd — 0,87 £ 0,17 mg/kg w.w; Pb — 0,08 = 0,02 mg/kg w.w; Hg <0,05 mg/kg w.w. Ot
H3CJIeBAaHUATAa Ha MOPCKaTa BOJA 3a CBHIIMTE IOKa3aTeNH Ce yCTAaHOBHMXA KOHIIEHTPALWU MOJ JIMMHUTA Ha
3acuuane, kakto cieasa Al <0,05 mg/kg w.w; Zn <0,05 mg/kg w.w; Mn <0,01 mg/kg w.w; As <0,05 mg/kg
w.w; Cd <0,005 mg/kg w.w; Pb <0,01 mg/kg w.w; Hg <0,001 mg/kg w.w. OnpenejieHuTe CTOWHOCTH Ha
XIMHUYHHATE €JIEMEHTH B MOpPCKaTa BOJA ca IOA IIPEAEeNTHO JOMYCTUMHTE KOHIIEHTPAINH 332 Ka4eCTBOTO Ha
KpaiiOpexxaure BoaH, onpeneneHu B Hapenoa Ne 8 ot 25.01.2001 r. HuBOTO Ha TEXXKM MeTaJld B 30HaTa Ha
B3€MaHe Ha MpoOUTE € MO-HUCKO B JKM3HEHATa cpelia - MOpCcKa BOJa, B CPAaBHEHHE C Ta3H B M3CJIEBAHUTE
MekorenuTe. KoHIeHTpalysaTa Ha TeKKH METaIl B MOPCKaTa BOJA WJIH B IIPEJCTaBUTEINTE HA THIT MEIIECTH
061 MOIJIO Ja ce M3IOoJ3Ba KaTo OMOMHAMKATOP 3a 3aMbpCsABaHE Ha MOpcKara ekocucremara. [1o-BHCOKO
ChIbpKaHNE Ha TEXKKU METallu B Actinia equina, B CpaBHEHHE C MOPCKaTa Boja TpsiOBa Ja ce MMa NpeiBuj
IIpU OLIEHKaTa Ha 3aMBPCABAHETO HA KpalOpe)KHUTE BOJM, KaKTO W BBB BpbB3Ka C OMOWHAMKATHBHATA
CTOWHOCT Ha TO3W BUJA. JIuTepaTypHUTE JaHHN CBBP3aHH C HATMYMUETO HAa TEKKH METAIH B PA3IIMYHU BHIOBE
aKTHHHH Ca OCKBJIHH, a 32 HAIINI YePHOMOPCKH paioH He 0s1xa OTKpHUTH. B Ta3n Bpb3Ka MOIydeHNUTE OT HAC
pe3yaTatu, OMxa MOTJIM Ja IOCITy>KaT KaTO OCHOBA 3a IO-HATATBHIIHM HM3CJIEABAHUS HA 3aMBPCSIBAHETO C
TEXKH METAJIM B Pa3JINYHA HIBA HA YePHOMOPCKHUTE €KOCHCTEMH.
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8.4

Hristina Neshovska, Iliyan Manev, Veselin Kirov, 2021, Heavy metal levels in water, brown algae
(Cystoseira barbata), and eelgrass (Zostera marina) from the southern Black sea coast of Bulgaria,
International Journal of Veterinary Sciences and Animal Husbandry; 6(1):15-18, ISSN:2456-2912

Abstract

The heavy metals concentration in algae and marine water can be used as a bioindicator of an
ecosystem pollution. In the present study, we determined the levels of the elements As, Pb, Cd, Hg, Mn, Zn,
and Al in brown algae of the species Cystoseira barbata (Agardh, 1820), eelgrass Zostera marina (Linnaeus,
1753) and also in cooled seawater. The samples were collected during the summer period of 2020 from the
region of the Southern Bulgarian Black Sea coast. Our results showed low levels of heavy metals in seawater
and much higher in the studied plant species, especially of aluminum in brown algae.

Pe3ome

Konnenrpamusra Ha TEKKH METall BbB BOZOPACIUTE M MOPCKaTa BOAA MOXKE Ja CE M3II0JI3Ba KaTo
OMOMHIMKATOp 32 3aMbpCABAaHE Ha €KOCHCTEMAaTa. B HACTOAIIOTO M3CiIeaBaHe HHUE ONpEAEINXMe HUBATa Ha
erementute As, Pb, Cd, Hg, Mn, Zn u Al B xadsBu Bogopaciu ot Buna Cystoseira barbata (Agardh, 1820),
3MuopKa Zostera marina (Linnaeus, 1753) u cbIlo B OXJIaJieHa MOpcka Boga. [Ipobure ca crOpaHu mpes
netaus nepuoa Ha 2020 . ot paiioHa Ha IOxHOTO OBATrapcko UepHOoMopue. Hammre pesynratu mokasBat
HUCKHM HHUBa Ha TEKKHM METaJld B MOPCKaTa BOJAa M MHOIO IIO-BHCOKH B H3CJEIBAaHHTE BHJOBE PACTEHUS,
0cO0EHO Ha alyMHUHUI B Kad)siBUTE BOLOPACIIHL.

I8.s

Iliyan Kostov, Zapryanka Shindarska, Hristina Neshovska, 2020, Analysis of the implementation of the
European and national legislation in the feed manufacturing, International Journal of Veterinary Sciences and
Animal Husbandry 2020; 5(4): pp. 97-100, ISSN: 2456-2912;

Abstract

Over the last years worldwide, at the level of the European Union and in Bulgaria, large-scale studies on the
quality and safety of animal feed have been carried out. Through the food chain, harmful substances contained
in animal feed can fall into their production and thus affect human health. The present work analyses the
international, European and national documents concerning the quality and safety of feed and animal feed.
The aim is to study and analyse the legislative processes and procedures related to the implementation of the
European legislation in the feed production sector, as well as to give some recommendations on the
implementation of the European legislation into the national feed sector.

Pe3tome

[Ipe3 mocieqHUTe TOMMHE B CBETOBEH Mamad, Ha HHBO EBpomeiicku cbto3 u B brirapus, 0sxa npoBeaeHn
MaImaOHH NMPOyYBaHUS BBPXY Ka4eCTBOTO M O€30MacHOCTTAa Ha (pypakKuTe 3a )KUBOTHHU. Upe3 XpaHHUTeTHATa
BepHra, BpEJAHU BEIIECTBA, CHIBPIKAIIN C€ BEB (PypaXKUTE 3a )KUBOTHHU, MOTAT J1a MOMAJIHAT B MPOIYKIUATA
UM W TI0 TO3W HAaYWH Ja TOBJIHAAT YOBEIIKOTO 3IpaBe. Hacrosmara Tpyn aHamm3upa MEXIyHapOIHUTE,
€BPOICHCKUTE M HAIMOHAIHUTE JIOKYMEHTH, OTHACSIIHU Ce IO Ka4eCTBOTO M Oe30ImacHOCTTa Ha (pypaxure u
XpaHuTe 3a XUBOTHU. Llenta e na ce mpoydar W aHamU3UpaT 3aKOHOJATEIHUTE TPOIECH U IPOLETYpPH,
CBBP3aHU C MPHJIATAHETO Ha €BPOIMEHCKOTO 3aKOHOJATENICTBO B CEKTOpa Ha MPOW3BOJCTBOTO Ha (ypaxw,
KaKTO U Ja c€ JajaT HSAKOW TPENOpbKH OTHOCHO TMPHJIATAaHETO Ha €BPOINEHCKOTO 3aKOHOAATEJICTBO B
HaIMOHAITHUS CEKTOp Ha pypakure.
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I'8.6

Veselin Kirov, Hristina Neshovska and Iliyan Manev, 2020, European and Bulgarian legislation related to
heavy metal pollution of marine aquacultures, International Journal of Veterinary Sciences and Animal
Husbandry 2020; 5(4): pp. 86-88, ISSN: 2456-2912

Abstract

The subject of the study was regulatory documents for implementation of the European legislations
in the act of Bulgarian regulation related to marine aquacultures. A summary of Ordinance Ne 5/2015 on
determining the maximum levels of certain contaminants in food was performed, as well as an analysis of
Directive 2013/39/EU. Based on the review of European and Bulgarian legislation regarding the maximum
levels of heavy metals in aquatic organisms, it can be summarized that the maximum levels of aluminium,
arsenic, copper, nickel, chromium and zinc in aquatic organisms were presented in the analysed repealed
regulatory documents. Furthermore, in the current legislation, the safety of aquatic organisms with regard to
heavy metal pollution is related only to the control of lead, cadmium and mercury. Based on the current
research, we can make the following European legislation in this area is fully implemented in the act of
Bulgarian regulation.

Pe3rome

[Ipenmer Ha wm3cnmenBaHeTo OsfXa HOPMATHUBHH JOKYMEHTH 3a IpHaraHe Ha EBPOIMEHCKOTO
3aKOHOJATEJICTBO B OBJITapcKkaTa HOpMaTHBHA ypeaba, CBbp3aHa ¢ MOPCKUTE aKBaKyITypu. M3BBpIIEHO €
o0o6menne ma Hapemba No 5/2015 r. 3a ompenmensHe Ha MaKCHMAalHO IOMYCTUMHTE HHUBAa HAa HIKOU
3aMBPCUTETN B XpaHHUTe, KakTo M aHanm3 Ha JupextmBa 2013/39/EC. B3 ocHOBa Ha mperiega Ha
EBPOICHCKOTO U OBJITAPCKOTO 3aKOHOMATEIICTBO MO OTHOIICHHE HA MAKCHMAJIHO JOMYCTHMHUTE HHMBa Ha
TEKKH METAJId BbB BOJHUTE OPraHU3MH, MOXKE J1a ce 0000IIIH, Ye Te3u CTOMHOCTH 33 aTyMHHHUH, apCceH, Me/I,
HUKEJI, XPOM M IIMHK BHB BOJHUTE OPraHU3MH Ca MPEICTABCHU B aHATH3UPAHUTE OTMCHEHU Hapenou. OCBeH
TOBa B JCHCTBANIOTO 3aKOHOJATEJICTBO OC30MACHOCTTa HAa BOJHUTE OPTaHU3MH II0 OTHOIICHHE Ha
3aMBPCSBAHETO C TEKKU METaJM € CBbp3aHa caMO ¢ KOHTPOJIa Ha OJIOBO, KaJMHI U KWBak. Bb3 ocHOBa Ha
HACTOSIIINTE M3CIEABAHNS MOKEM J1a 0000IIHM, 4e eBPOIIEHCKOTO 3aKOHOIATEIICTBO B Ta3W 00JIACT € HAITBJIHO
BBBEJICHO B OBJIrapckata HOpMaTHBHA ypenoda.
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[ 18.7

Christina Neshovska, Veselin Kirov, Zaprianka Shindarska, Iliyan Kostov, 2019, Risk assessment in dog
food processing, KNOWLEDGE - International Journal Vol.31.3, June, 2019, ISSN 1857-923X (for e-

version), ISSN 2545 — 4439 (for printed version), pp.697-702;

Abstract -
We conduct a comparative study that includes an analysis of three different types of dog foods processing —

dry-extruded, wet and raw ones. Our aim was to compare the technological stages of these three three different
types of dog foods processing and to analyze the Critical Control Points and risk factors throughout the
production cycles. The Critical Control Points at the production cycles in three types of dog food were
analyzed. A risk assessment of the food production stages with a view to their safety by comparison of the
shelf life of different types of dog food has been carried out using the principles of the Hazard Analysis and
Critical Control Point (HACCP) system as adopted by the Codex Alimentarius. The technological processes
used in the production of different types of dog food have their own advantages and disadvantages. Critical
Control Points are identified in the first and second production technologies, the first one being in the heat
treatment (cooking and drying), and the second is one in the sterilization stage. With the latest technology
(raw food), CCP have not been analyzed, despite the presence of biological hazards, the appearance of which
is prevented from GMP compliance. Good Manufacture Practices (GMP) also apply to other production
processes under Regulation (EC) Ne 1069/2009 and the Bulgarian Feed Law, although CCP have been
established at certain stages of production. Future studies in this area should enrich the information related to
the technological processes and the assessment of the risk analysis according to the modification of the

normative requirements of the European and national legislation.
Keywords: dog food, food processing, risk assesment.

Pesiome
TpoBeneHo Gele CpaBHUTENHO NPOYYBAHE, KOETO BKIIOYBA aHAJIM3 HA TPH pasiIMiHH BHAA 00paboTka Ha

XpaHH 33 Ky4YeTa — CyXH eKCTPYIHpaHH, BIaXHH ¥ CypoBH. Llenta Hu 6elle Ja CpaBHHUM TEXHOJOTHYHHTE
eTany Ha Te3H TPH Pa3MYHU BHAA 06PpaboTKa Ha KyUELIKH XPaHH 1 11a aHAIM3MPaMe KPHTHYHHTE KOHTPOJIHH
touku (KKT) u pHckoBHTE (GAKTOpH Npe3 NPOU3BOACTBEHHTE LHKIIH. H3BbplleHa € OLEeHKa Ha pucKa Ha
eTanuTe Ha MPOM3BOACTBO HA XPaHH C OrJIE Ha TAXHATa 6e30NacHOCT Ype3 CPaBHEHHE Ha CpOKa Ha FOAHOCT
Ha pas/MYHHTE BUIOBE XPAHH, M3MON3BAHKHM MPHHLMIIMTE Ha CHCTEMATa 33 aHATM3 HA ONMACHOCTHTE H
KPHTHYHH KOHTPOJIHH TOYKH (HACCP), npuera ot Codex Alimentarius. TeXHOJOrHYHHTE NpPOLECH,
M3ON3BAHHM MpPH TNPOM3BOACTBOTO HA Pa3fMYHU BWIOBE XPaHH 3a KyueTa, HMaT CBOWTE MpPEAMMCTBA H
nenocraTbud. Kputuunute kontponuu Toukd (KKT) ca uieHTHQUUHpanH NpH mbpBata M BTOpara
NpOM3BOACTBEHA TEXHOJIOTHS, KaTO bPBATa € MPH TEPMHYHATA o6paboTka (rOTBEHE U CyLLEHE), a BTOpaTa €
npu erana Ha crepuiusauus. Ilpu Haii-HoBUTe TexHosnoruu (cyposu Xpanu) KKT He ca ananusupan,
BBIpEKH HAMYHETO HA GHONOTHYHH ONACHOCTH, YHATO NOAIBA € NPEAOTBPATEHA OT ChOTBETCTBHETO C GMP.
Jlo6puTe NPOM3BOACTBEHH NPAKTHKH (AI1IT) ce mpunarat 4 3a ApYrd NPOW3BOACTBEHH MPOLECH CHIIACHO
Pernament (EO) Ne 1069/2009 u 6Barapckus 3akoH 3a (ypaxcuTe, BBIPEKH Y€ HA ONPEACNEHH €TanH OT
NPOU3BOACTBOTO Ca YCTAHOBEHH KOHTDOJHH TOYKH (KKT). Bbaewure npoyusanus B Tasd obnact Ou
Tpsa6Bano A2 06oraTAT HHYOPMALKATA, CBBP3AHA C TEXHOJOTHYHHTE MNPOLUECH H OLCHKATA HA AHAH3A Ha
pHCKa, CBIJIACHO W3MEHEHHETO HAa HOPMATHBHUTE HW3HCKBAHHA Ha €BPOJICMICKOTO M HAUHOHAIHOTO

3aKOHOJATEJICTBO.
|
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