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PE3HOME

HacTosilweTo n3cneasaHe o6o6uwa-
Ba [aHHU OT HabnwgeHue BbPXY Npobu
OT CYpOBO MIJSKO, KOMTO pasrnexpar
Ha/IMYMETO Ha aHTMBaKTepumasHM ocTaThb-
Un OT BeTepuHapHOMEAULMHCKA NPOAYK-
TW, KOMTO Ce W3MNOoNA3BatT NpWu XMBOTHMU.
AHTUGakTEpUanHUTE  BelwlecTBa  uMmaT
LWMPOKO MPW/IOXKEHNE B JIEYEHWETO Ha
3a60/15BaHMA Ha [AOMalUHWUTE >XWUBOTHW,
KaTo MacTUTbT € Hail-4ecTo CpeLLaHoTo
3ab0/151BaHe Ha MIEYHUTE KpaBu. YnoTpe-
6aTta Ha aHTMOGMOTMLM MMa NOSIOXKUTENHO
Bb3AENCTBUE, HO 3/10ynoTpebara cC TSX
BOAM [0 CEpuo3eH puck 3a obuiecTee-
HOTO 34paBe, KaTto Hanpumep aHTubuo-
TUYHA PE3UCTEHTHOCT, aNiepruyHn peak-
UM 1 yBpexaaHe Ha 4ypeBHaTa MUKpPO-
oniopa. BbB Bpb3ka C TO3M BBLMPOC,
KOMNETEeHTHWUAT opraH no 6e3onacHoCT Ha
XpaHuTe npeanpue CbOTBETHUTE MEPKY, B
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SUMMARY

A present research summarises the
monitoring data collected from raw milk
samples regarded the presences of
antibacterial residues from veterinary
medicines products that are used in living
animals. Antibacterial substances have a
wide use in the treatment of diseases in
domestic animals for the therapeutic
purposes, mastitis is the most common
disease of dairy cows.

Usage of antibiotics have the positive
effects, but misused of their amount lead
causing serious risk for public health,
such as antibiotic resistance, allergic
reactions, and damage of digestive micro-
flora.

Regarding this issue the competent
authority for food safety, according to the



CbOTBETCTBME CbHC 3aKOHOBWTE W3WNCKBA-
HUA 1 cTaHdapTu. YacT oT TAX ca npasu-
naTta Ha KOMMNeTEHTHUTE opraHu v npuna-
raHeto Ha HauuoHasiHa nporpava 3a
HabnAeHne Ha ocTaTbyHUTE BeLlecTsa
cnopep Aupektnea 96/23/EO Ha CbBeTa
3a HabnwgeHne Ha ocTaTbyHUTE BeLllec-
TBa U PernameHT 37/2/2010/EO 3a onpe-
JensHe Ha MakCyMasiHO AO0nyCTUMK rpa-
HALW Ha ocTaTbuu OT aHTubakTepuaiHu
BewecTBa (rpyna B1l). Llenta Ha HacTos-
WA TPy4 e Aa npocnegn u ycTaHOBMW Ha-
IMYMETO Ha aHTMbakKTepuasHu BellecTBa —
amuHornMkosugy, 6erta-nakramu, TeTpa-
UMKNMH 1 0NYOPOXUHOMOHMW B KpaBe MAs-
KO, 3a Aa ce ocurypu 6esonaceH npoaykTt
3a noTtpebutenuTte, Aa ce npeaoTBpaTU
3noynotpebaTta ¢ aHTMGMOTULM, 1 Aa ce
nogobpn TOYHOCTTA Ha sabopatopHuTe
MeToaM Mpu OTKpMBaHe Ha aHTubakTte-
pvianHu BellecTsa.

Mpe3 nbpBaTa nosnosmHa Ha 2015 .
ca wmscnegsaHn 86 npobu OT MASAKO C
ELISA kato cpasHuTeneH tect. OT 86
npobu, 60 npobu nam 69.7% o1 TAX He
OTrOBapsAT Ha M3UCKBaHuATa, a 26 npobu
unn 30.3% oTroBapAT Ha M3NCKBaAHUATA.
3ak/o4eHreTo nocoysa, ve Tpabea aa ce
n3BbpLLAT noBeye HabnwaeHns n npobu
npes cnegpaliuTe rogMHyi B No403MpaHu-
Te oepmu.

KntovoBn pgymn:  aHTUBUOTUYHU
octarbumn, ELISA, mnsko

YBO/,

AHTUMUKPOOHWUTE  areHTu  KaTo

XMMUYHWN BeLLecTBa, KOUTo ybusBaT wnu
3a6aBAT pasBUTMETO Ha MUKPOOPraHu3-
MuUTe, Ce M3Non3BaT LUMPOKO BbB pepMu-
Te 3a M/eKofaiHu roeefa 3a sieveHve u
npodunakTuka Ha UHekynosHn 6onectu
(Mitchell et al.,, 1998). HenoaxoaAwoTo
npunoXeHve Ha aHTMOMOTUMK MOXe [a
HapyLLin paBHOBECUETO MeXAy Nonsute u
BpeauTe oT ynotpebara, KOeTo BoAu Haii-
Beye [0 OCTaTbyHM BeLecTBa B M/IAKOTO
N BCUYKA OCTaHa/IM MJIEYHW NPOAYKTU
(WHO/FAO/CAC, 1990). OcHoBHUTE no-
cnegMum ca HacbpyaBaHe U pasBUTME Ha
aHTUMKUKpPOGHAaTa pPe3UCTEeHTHOCT, Hama-
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law  requirements and  standards
undertook the appropriate measures.
Competent  Authority Drafts and
implementing National Residue
Monitoring  Program  under  Council
directive 96/23/EC, for residues

monitoring and Regulation 37/2/2010/EC
on establishing allowed maximum limits
for residues were the antibacterial
substances (group B1) are part of it.

The aim of the work is to monitor and
determine the presence of antibacterial
substanes — Aminoglycoside’s, Beta —
Lactams, Tetracycline’s and
Fluoroquinolones in bovine in milk in order
to provide a safe milk for consumers,
misuse antibiotics, accuracy of laboratory
methods in detection of antibacterial
substances.

During the first half of the year
2015, 86 milk samples were tested with
ELISA as a competitive test. Out of 86
samples, 54 samples or 62.8 % were not
in compliance, and 32 samples or 37.2 %
were in compliance. Concluding for more
monitoring programs and samples to be
collected for coming years in suspected
farms.
antibiotic

Key words: residues,

ELISA, milk

INTRODUCTION

Antimicrobial agents as chemical
substances which kill ore inhibit the
microorganism are widely used in dairy
cattle farms for therapy and infective
disease prevention (Mitchell et al., 1998).
Inappropriate administration of antibiotic
can disrupted the balance between
benefits and non-benefits of using, which
resulted with substance residues primary
in milk and all another one dairy products
(WHO/FAOICAC, 1990).

The main consequences are promote and
development of antimicrobial resistance,
reduced the capacity of immune system,



NfBaHe Ha kanauuteTa Ha WMyHHarta
cucTeMa, CTpaHuyHa pons B XpaHOCMU-
narenHata cuctema (WHO, 2011). 3a ga
ce npefoTBpatM Bb3MOXHA HexenaHa
peakuusi, e Heobxoguma Cu/iHa Hauuo-
Ha/lHa noavTMKa 3a npejoTepaTsaBaHe
UM HaMansiBaHe Ha HEHY)XHOTO npuso-
XEHVe CBbp3aHO C pas3BuTWE Ha aHTu-
MUKpPOOGHa Pe3nCTEHTHOCT M pasnpocTpa-
HeHMe Ha pPe3nCTeHTHW GakTepuu, BK/LO-
uMTesIHO XpaHuTenHata Bepura, KOeTo
MOXe Ja MpUYMHW CEepPUO3HW 34paBHU
nocneamum 3a xmBotHute (Stolker et al.,
2007). 3ppaBHuTEe opraHu Ha EBponeir-
cKkata OOLWHOCT M Ha TpeTun [AbpXasu
yCTaHOBSIBAT TpPaHWYyHU HMBA Ha Te3n
BelllecTBa B CYpOBMHUTE U XpaHuTe u e
BaXXHO [a ce npeanpviemart BCUYKA MEPKU
Ha MexAyHapOoAHO HMBO 3a [JeicTBue.
OnpektuBa 96/23/EK yctaHoBsIBA WU3UC-
KBaHMSITA BbB BPb3ka C MJaHWpaHeTo u
Haj3opa Ha HauwoHanHus nnaH 3a KoH-
Tpon Ha octaTbyHUTe BeuwlecTBa (NRCP)
3a XMBW XMBOTHWU U XPAHUTESTHWN MPOAYK-
™. MakcumasiHO [onyCTUMUTE TpaHuum
Ha ocTaTbyHuM BewecTBa (MRLS) 3a ocTa-
TbUuM OT BETEPUHAPHU MeAVKAMEHTU B
XVUBOTWHCKMA TbKaHW, BAM3aly B XpaHu-
TefiHaTa Bepura Ha xopara, ce ypexaart ¢
PernameHT (EC) Ne 37/2010 Ha Komucus-
Ta. TO3n pernameHT, C KOWTO ce OTMeHS
PernameHTt (EMO) Ne 2377/90 Ha CbBeTa
N HeroBuTe usmeHeHuss (DG-Sante EC.)
Mopagn TOBa, TOYHOTO OTKPUBaHe Ha
HACKM HMBA Ha aHTUMWKPOOGHWM nekap-
CTBEHW OCTaTbUW B M/IAKOTO € OT ro/iAMOo
3HayeHWe 3a MJseyHatTa NPOMMULLIEHOCT,
KaKkTo 1 3a 3emMejesickute cTonaHu 3a ja
ce rapaHTvpa, 4ye 3aMbpCeHOTO MJISKO OT
OTAENHW KpaBuM He e u3nparteHo Ao
ymctepHarta (Mitchell et al., 1998). Pa3pe-
lWaBaHeTO Ha TbproBusTa, npogaxbaTta,
NpPoun3BOACTBOTO, Pa3npoCTpaHeHNEeTO Ha
aHTMbMoTULUMTE urpae BaxHa possi.
LianoctHata ynotpe6a oT BeTepuHapHuTe
neKapu Ha aHTUMUKPOGHMA areHT Tpsbsa
Ja cnepga 3akoHo4aTesicTBoTo U MNpode-
CUOHa/IHMUA KOOEKC Ha npakTukuTe 3a
KOHTPO/1 Ha ynoTpebarta Ha BeTepuHapHu
meankameHTn (CAC/RCP 38-1993). Mpo-
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side role in the digestive system (WHO,
2011).

In order to prevent the potential adverse
needed a strong national policy to prevent
or reducing unnecessary administration
related the occurrence of the development
of antimicrobial resistance and the spread
of resistant bacteria, including food chain
what's can cause serious health
consequences in animals (Stolker et al.,
2007).

European Community and third countries
health authorities establishes limits levels
of these substances in raw materials and
foodstuffs and it is important undertaking
all measures in international level of
reaction.

Legal basis Directive 96/23/EC lay down
the requirements in the relation to the
planning and supervising National
Residue Control Plans (NRCP) for live
animals and food product. The maximum
residue limits (MRLs) for residues of
veterinary drugs in animal tissues entering
in human food chain is governed by
Commission Regulation (EU) No 37/2010.
This regulation repealing the Council
Regulation (EEC) 2377/90 and it
amendments (DG-Sante EC.

Therefore, accurate detection of low
levels of antimicrobial drug residues in
milk is of great importance for the dairy
industry and also for farmers, to ensure
that contaminated milk from individual
cows is not consigned to the bulk tank
(Mitchell et al., 1998).

Marketing authorisation, sale,
manufacture, distribution of the antibiotics
has the important role. Overall use of
antimicrobial agent’s veterinarians should
consulate the legislation and Code of
Practice for Control of the Use the
Veterinary Medicine Drugs (CAC/RCP 38-
1993).



rpamute 3a HabnwgeHve cnegsa Aa
6bAaT cbrnacyBaHM Mexay BnactuTe u
npodecnoHanncTnTe, 3a ga ce obMmeHs
NHpopmauus.

MATEPWNAN N METO4WA

86-Te Npobu OT M/IAKO ca CbbpaHu
3a TecTBaHe 3a Ha/Mume Ha aHTMbak-
TepuasiHu BellecTBa npes nbpsara noso-
BMHa Ha 2015 r. MNpobuTe ca cbbOpaHu
Cbr1aCHO CTaHOAPTHUTE MW3UCKBAHUA 3a
onepatuBHW npoueaypy 3a B3eMaHe Ha
npobu cbrnacHo HauuoHasHWA niaH 3a

KOHTPO/ST Ha ocTaTbyHWTE BellecTsa
(NRCP), B  M/IEKONPOU3BOACTBEHUTE
hepmu, MyHKTOBETE 3@ CbbOUpaHe Ha

MISIKO M MekonpepaboTBaHe B neT
pernoHa (Meukn (20), MNpuwmHa (25),
MpuspeH (20), M'mngaxm (13) 1 Mutposuuya
(8), nokaszaHn Ha durypa 1. MNpobuTte ce
CcbxpaHsagar npu 4-8 °C n Bcsika npoba e
pasgeneHa Ha 5 nogpasgenu.

Surveillance programmes should be
harmonised between authorities and
professionals to exchange the information.

MATERIAL AND METHODS

The 86 milk samples were collected

for testing against antibacterial
substances in first half of 2015. The
samples were collected according to
Standard Operating Procedure
Requirements on sampling according to
the National Residue Control Plan

(NRCP), at milk production farms, milk
collection points and milk production
establishment’s in five regions (Peja (20),
Prishtina (25), Prizren (20), Gjilani (13)
and Mitrovica (8)) shown in Figure 1.
Samples were stored at 4-8 °C, and each
sample were divided in 5 subsamples.
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Fig. 1. Number of samples collected by regions

KutoBe 3a aHanm3 ELISA 3a amu-
HOIMIMKO3MAN (HEOMWLMH, TEHTaMULUH 1
CTpenToMuUMH), 6eTa-naktamm (amokcu-
UWAWH, aMiUuUIuH 1 neHnumnvmH  G),
TeTpaumKnnHu (TeTpaumkinH, okcuteTpa-
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ELISA Test kits, for

Aminoglycosides (Neomycin, Gentamycin
and Streptomycin),
(Amoxicillin, Ampicillin and Penicillin G),
Tetracycline’s

Beta Lactams

(Tetracycline, and



UMKAUH 1) U PIYOPOXUHOMNOHN (EHPO-
donokcauuH, HopdiokcauuH) ce npeaoc-
TaBAT oT Bio Scientific.

3a aHanM3upaHe Ha OCTaTbyHUTE
BelllecTBa B M/ISKKOTO Ce W3M0N3Ba MeTof,
3a KOMOPUMETPUYEH UMYHOJSIOTUYEH aHa/In3
Ha ELISA. JlekapcTBOTO € MnocTaBeHO B
MUKPOTUTBLPHK nnaku. Mpobarta ce fo6aBs
N0 NPOTEXEHWEe Ha MbPBMYHOTO aHTUTANO,
cneuynuyHo 3a  LENeBOTO  IeKapCTBO.
Korato ocTaTb4yHOTO BeLLecTBO NpMChCTBA
B npo6arta, Toli LWe ce cbCTe3aBa 3a aHTu-
TANOTO, KOETO NpefoTBpaTsABa CBbp3BaHe-
TO Ha aHTUTANOTO C NIEKAPCTBOTO, MpUKpe-
neHo KbM siMKaTa. OCBEH TOBa, aHTUTSAI0TO
06paboTEHO C NEepoKCUAas3eH €H3uM, e
HacoyeHO KbM MBPBMYHOTO AHTUTANO,
KOETO € KOMM/JIEKCUpPaHO C JIeEKapCTBOTO,
MOKPUTO BBPXY MUKPOTUTBLPHUTE NAAKW.
Monyy4yeHUsaT UBETeH WHTEH3WUTeT, cnep,
[o6aBsiHe Ha cybcTpar, nokassa Bpb3ka C
Lenesata KOHUEHTpauus Bbpxy npobaTa.
Bcuukn npobu ce otumitaT npu 450 nm
Ob/KMHA Ha BbAHata. Martepuanute,
HeobxoAMMHK 3a OCbLLECTBSIBAHE Ha TecTa,
ca yeTeL, 38 MUKPOTUTBPHY MI04YU, NHKYOa-
TOp, TbKAaHEH MUKCEp, BUXPOB cMecuten,
MHOrOKaHasIHW MUMNEeTW 1 peareHTu.

CraHfgapTHa JorapuUTMUYHa KpuBa
MOXe [a ce u3rpaau yYpes 3adyepraBaHe Ha
cpefHaTa oTHocuTeslHa abcopbums cnpsiMo
BCAKA CTaHAapTHa KOHUEHTpauusl, KoaTo
cTaHJapTHa KpvBa Ce U3non3Ba 3a
usuncnsiBaHe Ha npobute. 3a Tasu yacT e
n3non3gaHa Excel MAX SIGNAL Elisa
Analysis Program.

MpuroTBsiHe Ha NpobaTa

MpurotBaHeTO Ha npobata ce
OCHOBaBa Ha Hapb4Huka 3a ELISA TecT 3a
doniyopoxmHonoHn. 1 ml cypoBo MsKO ce
ueHTpodgoyrupa npu 4000 X g B NPOAbLII-
XeHne Ha 5 min, cneg KoeTo CnoAT OT
MasHMHaTa ce wusxBbpada. 200 PL ot
ocTaHanaTa 4yacTt ce cmecsaT ¢ 800 uL oT
35% meTaHO/ KaTo eKCcTpakumMoHeH Bydep.
50 pL oT npobaTta 3a paspexpaHe ce
n3nons3sar 3a uscnejsaHe.

Oxytetracycline) and Fluoroquinolone’s
(Enrofloxacin, Norfloxacin) was provided
by Bio Scientific.

ELISA colorimetric immunoassay
method is used to analyse the residues in
milk. The drug has been coated in plate
wells. Sample is added along the primary
antibody specific for the target drug.

When the residue is present in the
sample it will compete for the antibody,
which prevent the antibody from binding
to the drug attached to the well.
Moreover, antibody targeted  with
peroxidase enzyme, targets the primary
antibody that is complexes to the drug
coated on the plate wells.

The resulting colour intensity, after
addition of substrate, show relationship
with the target concentration on the
sample. All the samples were read at
450nm wavelength. Materials needed to
realize the test are microtiter plate reader,
incubator, tissue mixer, vortex mixer,
multichannel pipettes, and reagents.

A standard logarithmic curve can
be built by plotting the mean relative
absorbance vs. each reference standard
concentration, which standard curve then
is used to calculate samples. For this part
Excel MAX SIGNAL Elisa Analysis
Programme.

Sample preparation

Sample preparation is based on
the Fluriquinolone ELISA test kit manual.
1ml of raw milk is centrifuged at 4000 x g
for 5 min the layer of the fat is discard.
200pL of the remaining part is mixed with
800uL of 35% methanol as Extraction
Buffer. 50 uL of the dilution sample is
used for well for the assay.
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PE3YJITATU N OBCBXXOAHE

LlenTa Ha HacTosWwaTa ctaTus e aa
npocneaM W aHaaMaupa ocTaTbyHUTE
HMBa Ha aHTUbakTepuasiHU BellecTBa B
CypoBO Kpase Mnsako. O6uwo 86 npobu ot
MJ/ISIKO ca 06eKT Ha TecTBaHe, cpef 86-Te
uscnefaBaHn npobu 54 ca HecbOTBET-
cTBawm (62.79%), ot 1ax 12/20 (60.00%)
B MMeukn, 18/25 (72.00%) B [MpuwmHa,
12/20 (60,00%) B pernoH MpuspeH, 8/13
(61,53%) B pernmoHa Ha I'vnsgHu n 4/8

RESULTS AND DISCUSSION

The objective of this paper work is
to monitor and analyse the residual levels
of antibacterial substances in raw bovine
milk. A total 86 milk samples were subject
of testing, among the 86 samples tested
54 were in non-compliant (62.79%) , of
these 12/20 (60.00%) in Peja region,
18/25 (72.00 %) in Prishtina region, 12/20
(60.00 %) in Prizren region, 8/13 (61.53%
) in Gijilan region and 4/8 (50.00 %) in

(50,00%) B pernoHa Ha MwuTposuua | Mirovica region (Figure 2).
(Purypa 2).
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dur. 2. CpaBHeHVe Mexay CbOTBETCTBALLM M HECBHOTBETCTBALLM pe3yaTatu no
pernonun 1 —Meukn, 2 — MpuwnHa, 3 — NpuspeH, 4 — F'nnadu, 5 — Mutposuua

Fig. 2. Comparison between compliant and non-compliant results by regions
1 - Peja, 2 — Prishtina, 3 — Prizren, 4 — Gjilan, 5 — Mitrovica

HecvoTBeTcTBalLMTE pe3yntaTy nokas-
BaT, Ye eAUHCTBEHUAT aHTUMMKPOOEH
npenapart e /1yopoxXuHooHa (HOPHIoK-
cauuH) durypa 3, npobuTe ce oTumTaT Ha

fasata Ha wmeToda, onucaH oOT
Hernandez-Arteseros et al., (2002).
O6xBaTbT Ha TO3M  BapuaHT  Ha
HopchbnokcaumH Bapupa Mexagy 0,66

pg/kg v 18,33 pg/kg. MRL 3a HOpth/IOK -
caunH He e onpegeneH B PernameHt
(EC) Ne 37/2010 Ha KomwucusaTa, Hanm-
yneTo Ha )NYyopOXMHOMOH (Hopdhnokca-
LUMH) B MNSAKOTO e 3abpaHeHo. OcTaHa-
nuTe aHTMbakTepuasnHu BellectBa WU

The non-compliant results shown that the
only antimicrobial present was
fluoroquinolone’s (norfloxacin) Figure 3,
samples were read based on the method
described by Hernandez-Arteseros et al.,
(2002). The values of norfloxacin were in
the range from 0.66 pg/kg to 18.33 ug/kg.
The MRL for norfloxacin is not define in
Commission  Regulation (EU) No
37/2010, the presence of
Fluoroquinolone’s (norfloxacin) in milk is
forbidden. The other antibacterial
substances and other fluoroquinolone’s
shown below the MRLs defined in
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Apyrn donyopoXmMHOMOHM ca nocodeHn B | Commission  Regulation  (EU)  No
MRLs , onpegeneHn B PernameHnT (EC) | 37/2010.
Ne 37/2010 Ha KomucusTa.

Non compliant reults by group of
antibiotics

AMONIGLYCOZIDES ~ BETA —LACTAMS TETRACYCLINE'S  FLUOROQUNINOLONES

dur. 3. bpoli Ha HecbOTBETCTBaWM pe3ynTatMm cnopej rpynata Ha
aHTMéenoTmunTe
Fig. 3. Number of non-compliant results by group of antibiotics

n3BOAN CONCLUSIONS

Hactoswarta pabota  nokassa This work shows unexpected type
HeoyakBaH BWA XWHONOH B cypoBoTo | of quinolone in raw milk. In order to
MAsKo. 3a fa ce npefotepatn U aa ce | prevent and to assure the food safety,
ocurypy 6esonacHocTTa Ha XpaHuTe | competent authority shall; all positive
criopef, KOMNeTeHTHUTE opraHuW; BCUYKKM | cases sent to abroad for confirmation
NnosIOKUTENHN  CAydan, u3npaTeHn B | purposes, increase the number of official
yyKObUHa 3a LenuTe Ha NoTBbPXAEHNETO, | control, increase the number of samples.
yBe/iMyaBaHe Ha 6posi Ha odmumaTHuA
KOHTPO/1, yBe/MyaBaHe Ha 6pos Ha npo- | Authorities should strictly monitor the
6ute. OpraHute TpsabBa ga Habnwogasar | distribution of VMP'S among private
CTPUKTHO pasnpocTpaHeHneto Ha VMP'S | veterinary practitioners, and adoption and
cpefi 4YacTHUTe BeTepuHapHu nekapu u | impelemntation of European Commision
npuemaHe u npunaraHeto Ha PeweHune | Decsion 2002/657/EC.
2002/657/EK Ha EBponeiickata KOMUCKS.
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PE3OME SUMMARY
MpeuncTBaHETO C aKTMBHA yTailika The activated sludge process is

ce u3non3ea 3a npepaboTBaHe Ha oTna- | used for wastewater treatment using
ObUYHM BOAM upe3 aepaums u 6uonornyHa | aeration and a biological floc composed of
Maca cbabpxalwa 6aktepun n npotosoa. | bacteria and protozoa. The process
O6MKHOBEHO 3a [fa ce Xxapaktepusupa | parameter commonly used to characterize
TexHosormyHata cxema u paboTHuTe | process design and operating conditions
YCNOBUS Ce Wu3non3Ba TexHonornyHusa | is the food per microorganism (biomass)
nokasaTen 3a CbOTHOWeHMeTo xpaHa [/ | (F/M) ratio.

MUKpoopraHmamu (bnomaca) (X/M). Besika
cuctemMa MMa CBOE OMTMMaslHO CbOTHO- | Every system has its own optimum F/M
leHMe Ha xpaHa/mukpoopraHusmm B | ratio depending also on the waste water
3aBMCHMOCT OT CbCTaBa Ha OTnafbyHWUTE | composition.

BoAu. ONTMMANHOTO CbOTHOLUEHUE MEeX-
Ay XpaHa/MmukpoopraHusmm B cuctemata | An optimal F/M ratio for a Sequencing
Ha peakTopa C uMknu4yHo geicteme (SBR) | Batch Reactor system is 0.05-0.1 kg
e 0.05-0.1 kg BIK/kg MLSS/geH (Buoxu- | BOD/kg MLSS/day (Biochemical Oxygen
MU4HO noTpebeH kucnopos / CycneHampadn | Demand / Mixed Liquid Suspended
TBbpPAW BelwecTBa B CMeceHa TeuHa | Solids), and the sludge age should be 15
cpefa), a Bb3pacTTa Ha yTalikute Tps6sa | to 30 day depending on the temperature.
ga 6bvae 15 go 30 gHWM B 3aBUCUMOCT OT
Temnepatypata. [pu Tes3n ycnoBus ca Bb3- "
MOXHM 406pN pesynTati oT npepa6oTsane- | Under these conditions, good treatment
TO, & M3NMLLIHATA yTaiika, KosiTo TpsGea ga | fesults are possible and the excess
6b/le OTCTpaHeHa, Moxe Aa 6bae uscyena | sludge to be removed can be dried on
B CyLUMNHM TaBu 6e3 fa uma npo6nemun c | drying beds without smell problems.
MupusmaTa.
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Temnepatypata u pH ce wnsmepsar
CbOTBETHO C TEpMOMETbp U pH MeTbp.
AHaNN3bLT Ha XMMWUYHO MOTPEBHUA KWC/O-
pog (XIMK) e n3sbpweH no metog 8000 Bb3
OCHOBa Ha npouefypa C CnekTpodoTo-
MeTbp DR 2800.

dochaty, 06l asoT, HATpaTU Un
opTochbocchaT 1 aMOHUIN ce n3mepsart ypes
PbKOBOACTBO 3a NpoLeaypu CbC CrNeKTpo-
ootomeTbp DR 2800. O6L0TO KOMNYECTBO
cycneHamMpaHy TBbPAU W NET/IMBU BeLLec-
TBa ce nosiyyaBaT No rpaBUMETPUYEH Me-
To4. F (XxpaHata) ce m3uncnssa ypes yMHO-
)XaBaHe Ha KoHueHTpauuata Ha bBIlK c
eXe[HeBHO XuApaB/IMYHO HaTOBapBaHe, a
M (MMKpOOpraHM3mMmnTe) ce N34UCNaBaT upes
yMHOXaBaHe Ha CycneHavpaHu TBbPAM
BellecTBa B cMeceHa TeyHa cpega (MLSS)
CbC CbAbPXKAHNETO HA peakTopa C LUKINY-
Ho geincTeue (SBR). YTasBaHeTo Ha yTalika-
Ta B U3MepBaTesiHvA UMVHABLP BHUMAaTEN-
HO ce nmpoBepsiBa exeaHeBHO. [lopaau
pesynratute OT cucTtemara C peaktopa C
uuknnyHo pgencrteme (SBR) B Tasu medHa
NMPOMULLIZIEHOCT, Ce HasIOKN OTCTpaHABaHe-
TO Ha 4YacT OT cTapata MuHepasu3upaHa
yTaiika OT cucTemarta. V3xBbpnsiHeTO ce
M3BbLPWKM 2 wam 3 NbTU  CegMUYHO,
0cBo6OXaaBaiiku okono 5 m? ytaiika.

KntovoBun gymu: ytaiika, peakropa
C uumkimyHo pelictBue (SBR), X/IM
OTHoweHne, MLSS, XMNK (COD), BbIK
(BOD)

1. YBO/

UuctaTta BoAa € XU3HEHOBAKEH Mpu-
pofieH pecypc 3a BCUUKM XMBU OPraHu3Mm 1
e nNpogb/ku fa ce npepa6oTtea M ynpas-
NsiBa 3a ce Bb306HOBSBA. [1PON3BOACTBOTO
Ha OTNaAbuy OT pas/iMyHM JeliHoCcTU e
Hen3bexHo, HO npeaoTBpaTABAHETO Ha
3aMbPCSABAHETO OT GUTOBU, MPOMULLMIEHN U
arpapHo-NpoMuLLIeHN OTNagbUy € MHOro
BaXHO, 3a Aa Ce ocurypu gobpa OkosHa
cpefa, NoaxoAasila 3a 34paBoCc/oBeH HauuH
Ha XWBOT. XpaHWUTESHUST CEKTOP € efUH OT
Haii-ronemuTe noTpe6utenM Ha Boga WU
€eVH OT Hall-ronemMmTe NPOV3BOAUTENN Ha
oTnagbyHyM BoAM. MneuHata npoMuULLIe-
HOCT € efIMH OT Hali-3ambpcsiBaLLMTe oTpac-
/M OT XpaHuTeNHO-BKycoBaTa MpOMMULLIE-
HocT. OTnaAbyHUTE BOAM, MPOU3XOXAALM
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Temperature  and pH were
measured by the thermometer and pH
meter, respectively. Chemical Oxygen
Demand (COD) analysis was performed
by the method 8000 based on DR 2800
Spectrophotometer procedure.

Phosphates, total nitrogen, nitrates,
orto-phosphates and ammonium were
measured by DR 2800
Spectrophotometer procedures manual.
Total suspended solids and volatile
suspended solids were prepared by
Gravimetric method. The F was calculated
by multiplying the BOD concentration by
the daily hydraulic load and M was
calculated by multiplying the MLSS by the
content of the SBR.

The settling of the sludge in the
measuring cylinder was checked carefully
daily. Considering the results of the SBR
system in this dairy industry, it was
necessary a fraction old mineralized
sludge to be removed from the system.
Discharging was performed by 2 or 3
times a week, discharging about 5m®
sludge.

Key words: Sludge, SBR, F/M
ratio, MLSS, COD, BOD

1. INTRODUCTION

Unpolluted water is a vital natural
resource for all living organisms and it will
continue to be processed and managed
for being renewable. The production of
waste from different activities is
unavoidable but preventing pollution from
domestic, industrial and agro-industrial
wastes is very important to ensure a good
environment and suitable for a healthy
life. The food sector is one of the highest
user of water and one of highest producer
of wastewater.

The dairy industry is one of the most
polluted of food industries. Wastewater
originated from dairy industry holds



OT M/leyHaTa NPOMULLSIEHOCT, npuTexasaT
OpraHu4YHO BeLLecTBO, KOeTo e buopasrpa-
AvMOo, a oTnagbyHuTe BOAM TpsbBa [Ja
6baaT TpeTMpaHu npeay OTTUYAHETO My
(Singh et al., 2012; Shivsharan et al., 2013).
HanpeabkbT B TEXHOMOMMATa Hanpa-
BW U3MNon3saHeTo Ha peaktopa SBR noa-
X04AL, M360p 3a npeyncTBaHe Ha oTnagby-
HWTe BOAM B MpOMULLIEHOCTTa. XpaHuTes-
HaTa MHOYCTpUA € efAuH OT Hai-ronemuTe
npoussoAuTeNn Ha OTnagbyHu BOAU C
MaKkCMMa/lHO  OpraHW4yHO  HaToBapBaHe
(Henze and Comeau, 2008; Singh et al.,
2012). Te3n 6uopeakTopn ca BapuaHTU Ha
npoueca Ha akTMBupaHa yTalika B npu-
CbCTBMETO Ha KMUCI0opoA. PeakTopbT C LMK-
NMYHO JelicTBME NpeacTaBfsaBa HanbiBaHe
W M3TOYBAHE Ha akTuMBMpaHa YyTaika 3a
npepaboTka Ha oTnagbuHu Boau (United
States Environmental Protection Agency
Office of Water Washington DC, 1999).
Cuctemata SBR pab6oTu, kaTo usnb/aHABA
net otaenHu uukbna: (1) HanwbnBaHe, (2)
pearvpaHe (aepauus), (3) yrassaHe (M3bwuc-
TpAHe), 4) wu3TouBaHe (AekaHTWpaHe Ha
oTnagbyHyn Boawn) u 5) npaseH xopg (Poltak
2005; Al-Rekabi et al., 2007) (Purypa 1.1).
MpouechT Ha akTMBMpaHa yTalika ce
n3nonssa 3a npepaboTBaHe Ha OTNaLbyYHU
BOAM, U3Non3Bariku aepauus n 6uonornyHa
Maca, CbCTaBeHa OT 6akTepun U NpoTo30a
(Davies, 2005). CubOTHOLWEHNE Mexny
XpaHa/MukpoopraHusmmn (uomaca) (X/M) e
napaMeTbp Ha npoleca, KOMTo 06MKHOBEHO
Ce M13non3Ba 3a XapakTepusuMpaHe Ha
TexHosormsATa Ha npoueca U ekcnioara-
LUMOHHUTE ycnoBus (HaumoHanHa KNnMpuHro-
Ba Kblla 3a MaJikn MOTOUM B YHUBEpPCUTET
Ha 3anagHa BupmkunHua - Pipeline, 2003);
(Subramani and Arulalan, 2012). Bcska
cucTemMa Mma CBoe OMTUMA/IHO CbOTHOLLE-
Hue mexay X/M B 3aBUCUMOCT OT CbCTaBa
Ha oTnagbyHUTEe BOAW. KoraTto Te3u napa-
MeTpu ce M34nucnsaBaT pefoBHO U Ce CBbp-
3BaT C pesynratute OT npepaboTBaHeTo,
MOXe fa 6bAe HamMepeH OnNTUMYMBT MO
OTHOLLUEHNEe Ha TO3U peakTop C LUKINYHO
penctere. ONTMMAaNHOTO  CbOTHOLLUEHWE
Mexay XpaHa/MukpoopraHmsmm 3a  SBR
cuctemarta e 0.05-0.1 kg BIK/kg MLSS/geH
N Bb3pacTTa Ha yTaikaTa TpsbBa ga 6bae
15 po 30 4gHM B 3@aBMCMMOCT  OT
Temnepatypata (Npu noBullaBaHe Ha
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organic substance which are
biodegradable and wastewater hast to be
treated before its drainage (Singh et al.,
2012; Shivsharan et al., 2013).

Advancement in technology has
made using of SBR reactor as a suitable
choice for treatment of waste water in
industry. Food industry is one of major
producer of wastewater with a high load
organic (Henze and Comeau, 2008; Singh
et al., 2012).

Those bioreactors are variation of the
activated sludge process in presence of
oxygen. SBR is a fill and draw activated
sludge for treatment of wastewater
(United States Environmental Protection
Agency Office of Water Washington DC,
1999). SBRs system works accomplishing
five discrete periods as are: (1) fill, (2)
react (aeration), (3) settle (clarification),
(4) draw (decantation of effluent) and (5)
idle (Poltak, 2005; Al-Rekabi et al., 2007)
(Figure 1.1) .

The activated sludge process is
used for wastewater treatment using
aeration and a biological floc composed of
bacteria and protozoa (Davies, 2005). The
food to microorganism (biomass) F/M
ratio is a process parameter commonly
used to characterize process design and
operating conditions (National Small
Flows Clearing House at West Virginia
University - Pipeline, 2003); (Subramani
and Arulalan, 2012). Every system has its
own optimum F/M ratio depending also on
the waste water composition.

When regularly these parameters are
calculated and related to the treatment
results the optimum regarding this SBR
can be found. An optimal F/M ratio for a
SBR system is 0.05-0.1 kg BOD/kg
MLSS/day, and the sludge age should be
15 to 30 day depending on the
temperature (with increasing temperature
the sludge age can become lower)



Temnepatypata yralikata Moxe pJa ce
noHmxu) (Ahansazan et al., 2014). Mpwn Te3un
YCNOBUA ca Bb3MOXHU [06py pesynTtatu oT
npepaboTBaHeTo, a W3NUWIHATA YTaiika,
KoATO TpsbBa fa O6bae OTCTpaHeHa, MoXe
Ja 6bae m3cylleHa B CylunIHM TaBu 6e3 ga
uma npobnemn c mMupmsmata. Korato
cboTHoweHneto X/M e no-Hucko ot 0.04,
aKkTuBMpaHaTa yTalika we 6bae MuHepasum-
3upaHa oT camo cebe cu U LWe ce pasnagHe
B MaJKM YacTuuu, KOUTO Lie u3yesHaT oT
cuctemarta. CbC CbOTHOLWIEHME Mexay X/IM
oT 0.05 yTailkaTa e JOCTaTb4yHO rnagHa u
He ca Heob6XoAMMMN OOMbHUTENHU MePKU. X
ce 134yncnsBa Ypes yMHOXaBaHe Ha KOHLIEH-
TpauusaTta Ha BIK no exegHeBHOTO Xuapas-
NMYHO HaToBapsaHe, M ce nsuucnaea 4vpes
YMHOXaBaHe Ha CycrneHavpaHute TBbLPAU
BellecTsa B CMeceHa TeyHa cpefa Cbe
cbAbpXaHneTo Ha SBR.

Feed

=

(Ahansazan et al., 2014).

Under these conditions, good treatment
results are possible and the excess
sludge to be removed can be dried on
drying beds without smell problems.
When the F/M is lower than 0.04 the
activated sludge will be mineralized by
itself and disintegrate into small particle
which will wash out of the system. With an
F/M ratio of 0.05 the sludge is hungry
enough and additional measures are not
necessary. F can be calculated by
multiplying the BOD concentration by the
daily hydraulic load, M can be calculated
by multiplying the Mixed Liquid
Suspended Solid by the content of the
SBR.

Sludge Sludpe

Sludge Dvaw -
efffwent

Bl Aeralinn Saftla

N
Decant \
y

Wastc shudgs

dur. 1.1. Peaktop C uUMKIMYHO pgeiictBme (SBR B MiedHaTa NPOMULLIEHOCT

(Vingneswaran et al., 2007).

Fig. 1.1. Sequencing batch reactor in dairy industry (Vingneswaran et al., 2007).

2. MATEPVNAT N METO4N

OnepauumoHHaTa cuctema B MJ/iey-
Harta MpPoMULLIEHOCT paboTu C nomMoLuTa
Ha peakTop ¢ UMKnn4Ho gelictene (SBR).
SBR e cuctema 3a Hanb/nBaHe U u3Ter-
NIAIHE Ha aKTMBMpaHa yTalika 3a npeyncr-
BaHe Ha oTtnagHu Boau. OTnagbyHuUTE
BOAW ce A06aBAT KbM peakTop C LMKINY-
HO JefcTBMe 3a nNpeuncTBaHe Ha oTnagHu
BOAMW, C/iefl ToBa Ce OTCTpaHABaT Hexe-
NaHnTe KOMMNOHEHTU M HaKpas Cce U3XBbp-
NAT TpeTupaHuTe BOAM (OTMAAbYHWU BO-
an). SBR peakTtopbT, BHeApPEH B M/leUHa-
Ta MPOMULL/IEHOCT, K3Mosi3Ba KanauuteT
oT 240 m®. Mo BpeMe Ha M3BbpLleHuTe
eKCNepumMeHTn cuctemata e pabotuna B
[Ba LUMKbNa: MbpBMAT UWKbA  3anoysa

2. MATERIAL AND METHODS
Operation system in this dairy
industry works using SBR reactor. SBR is
a fill and draw activated sludge system for
treatment of wastewater.

Wastewater is added to a batch reactor
for treatment of wastewater, then comes
removing of undesirable components and
in the end discharge of treated water
(effluent).

The SBR reactor implanted in dairy
industry uses a capacity of 240 m?®.

During period of experiments performed,
the system has worked in two cycles: first
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cytTpuH B 00:40 yaca, koraTto BpeMeTo 3a
yTasiBaHe, BpeMeTo 3a MpenvBaHe U
BpemMeTo 3a Hanb/iBaHe ca MNpPoLbIIKWIN
okono 0.5 yaca, a peakumoHHOTO Bpeme e
npoab/xuio 8.5 yaca, gokato cnepobes 1o
3anouysa B 14:00 yaca, KbOeTo BpeMeTo Ha
yTasBaHe e npoab/kuno 0.5 yaca, BpemeTto
3a pgekaHtTupaHe e 0.5 uvaca, BpemeTO 3a
3apexgaHe e okosio 0.5 yaca 1 BpemMeTo 3a
peakuus e 12.5 yaca. AepauusaTa e 3arnouy-
Hasla Mo BpPemMe Ha WM HEenocpefcTBEHO
cnep NMb/HEHETO M 3a ABaTta uukbna. Kora-
TO KMUCMIOPOABLT AOCTUTa BUCOKA KOHLIEHTpa-
uus, aepauma ce cnvpa, Hanpumep B Npo-
ObmkeHne Ha 30 MUHYTU WU BBb3AYLUHUAT
NoTOK Ce Hamansea. KucnopoansT ce usmep-
Ba eXefHEeBHO C OKCMMeTBbP. Temnepartypa-
Ta U pH ce n3mepBaT CbOTBETHO C TEPMO-
MeTbp U pH wmeTbp. OnpegensHeTo Ha
HUTpaTUTEe Ce U3BbpLUBA KaTo ce U3nonssa
10206-gumeTundpeHon Metog TNT ntoc
835 (0.23-13.50 mg/1 NOs-N); (1.00-60.000
mg/l NO3). dochatute n optococchaTute
ce onpegenaT Ha 6a3ata Ha meTofa Ha
ackopbuHoBata kucenuHa (Metog 10209
PeaktnseH, Metog 10210 O6wo UHR (6 go
60 mg/L PO, 3- nnn 2 go 20 mg/L PO4'P)
OnpefensiHeTo Ha aMOHsIKa B OTNafbyHuUTe
BOAM Ce M3BbpLUBA MO METoAa Ha canuum-
nata (LR (1 go 12 mg/l NHs-N).) O6wmat
a3oT ce M3MepBa C MeTofa 3a YycBosiBaHe
Ha nepcyngpar LR (1 po 16 mg/L N).
MapameTbpbT XIMK ce nsuncnasa ¢ MeTos
8000 ypes npoueaypa cbC cnekrpopoTome-
Tbp DR 2800 CboTHOWeHNETO Mexay XIK
n BIMK e XMK/BMK = 1.7. MaHOMETPUYHUAT
meTog unu Oxitop BIK ce wusnonsea 3a
6MOXMMUYHO M3MepPBaHe Ha KucnopogHara
notpebHocT. MeToabT OXitop ce ocHoBaBa
Ha u3MepBaHeTO Ha HamansBaHe Ha
HanaraHeTo, Ab/HKALLO Ce Ha KoHcyMaumaTa
Ha KUCNopog, OT MWKPOOPraHu3mmuTe, OKUC-
nsaeawy opraHmyHata martepusi (BMK wms-
MepBaHe 5210D, 1995). O6woTO0 Kosmyec-
TBO TBbPAM YacTuumn (TS) e KoNnM4ecTBoTo
Ha BCWYKM TBBPAM BeLECTBa, KOETO ce
onpegens ypes uscylwaBaHe Ha W3BECTEH
obem OT npobarta B npefsapuUTesiHO npeTer-
neHa Owen npu 105 °C. Cnen oxnaxnaHe B
eKkcukatop, npobara OTHOBO Ce MNpeTerns.
O6bwute TBLPAN YacTuum (TSS) ce usumc-
nasat cbc crefgHaTta copmyna (Zhang et
al., 2013):
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cycle has started in the morning at 00:40
where settle time, decant time and fill time
has lasted around 0.5 h and react time
has lasted 85 h, whereas in the
afternoon, it has started at 14:00 where
settle time has lasted 0.5 h, decant time
0.5 h, fill time about 0.5 h and react time
12.5 h. The aeration has started during or
directly after filling for both cycles. When
the oxygen reached high concentration,
the aeration was shut down, for example
during 30 minutes or the air flow was
reduced. The oxygen was measured by
an oxygen meter, daily. Also temperature
and pH meter were measured daily by the
thermometer and pH meter, respectively.
The determination of Nitrates was
performed using 10206 —Dimethylphenol
Method TNT plus 835 (0,23-13.50 mg/l
NOs-N);  (1,00-60.000 mg/l  NOs3).
Phosphates and Orthophosphates were
determined based on the Ascorbic Acid
Method (Method 10209 Reactive; Method
10210 Total UHR (6 to 60 mg/L PO, > or 2
to 20 mg/L PO4 P). Determination of
Ammonia in the wastewater was
performed according to the Salicylate
Method (LR (1 to 12 mg/L NH3—N). The
total Nitrogen was measured using
Persulfate Digestion Method LR (1 to 16
mg/L N). COD parameter was performed
using method 8000 based on DR 2800
Spectrophotometer procedure. The ratio
between COD and BOD is
COD/BOD=1.7. Manometric method or
Oxitop BOD was used for biochemical
demand oxygen measurement. The
Oxitop method is based on the
measurement of pressure decrease due
to the oxygen consumption by
microorganisms oxidizing the organic
matter (BOD measurement 5210D, 1995).
Total solids (TS) are the amount of all
solids, which are determined by drying a
known volume of the sample in a pre-
weighed Owen at 105 °C. After cooling in
an exsiccator, the sample is again
weighed. TSS was calculated using the
following formula (Zhang et al., 2013):



T35 ey _ wreruge weight of [ilter wilh surnule (g) — wreruye inilinl weight v [ilter (‘B)IGUUE
L Sample voiume (L) L
Mo Bpeme Ha HacToALLETO u3cnem- Many calculations have been
BaHe ca HarnpasBeHW MHOro U34NCIEHNS: performed during this study:
M3uncnasaHeTo Ha X npu peakTopa Calculation of F under
C LMKINYHO [eiiCTBME B MMeYHaTa MHAYC- | circumstances of SBR in the dairy

TpWs € U3BBbPLLUEHO NO criegHaTa hopMya:
XMK BnavBaHe = 2500 mg XMK/I
cboTHoweHueTo XMK/BIMK e okono 1.7
BrNK BnuBaHe = 2500 mg/1.7 = 1500

mg/BMK/I

XngpasnanyHo HaTOBapBaHe=25m3/,u,eH

X =1500 X 25 = 37.5 kg BrNK/geH

Pa3vepbT Ha peakTopa € LMKAMYHO
pelicteue e 240 m®

Korato MLSS e 3 g/l unm 3 kg/m®, M
e 3 kg/m® x 240 m® = 740 kg. X M = 37,5
kg/740 kg e okono 0,05 kg bBIlK/kg
MLSS/aeH.

VHgekcbT Ha obema Ha yTaikaTta
(NOY) nokassa ynpas/ieHNETO Ha cucTema-
Ta, ako e Ao6po uaM NOLWO U KOKO yTaika
TpabBa [a Cce BbpHE B aepaLvoHHWSA
pesepBoap ¥ KOMKO fa ce wu3Bagn oOT
cucTemara.

NOY ce wusuncnnBga,
CbOTHOLLEHMETO  Mexay
yTaeHaTa yTaiika n MLSS:

N3Mnon3Bankn
obema Ha

5VI =

industry was performed in this form:

COD influent = 2500 mg COD/I

COD/BOD ratio is about 1,7

BOD influent=2500 mg COD/1,7=1500
mg BOD/I

Hydraulic load = 25 m®/day

F = 1500 X 25 = 37,5 kg BOD/day

Size of SBR is 240 m®

When MLSS is 3 gr/l or 3 kg/m*, M
is 3 kg/m® x 240 m® = 740 kg. F/IM = 37,5
kg/740 kg is about 0.05 kg BOD/kg
MLSS/day.

Sludge volume index shows the
control of the system if it is good or bad
and how much sludge has to be returned
to the aeration tank and how much to
take it out from the system.

SVI was calculated using the ratio
between volume of settled sludge and
MLSS:

volume of settled sludge (mTf)xlUl]{]

MLSS (%)

3. PE3YNITATN N OBCBHXXOJAHE
OTunTaikm pesynratute OT cucTe-

Mata SBR B MneyHaTta npomuLliIeHOCT
(®urypn 3.1 - 3.8), ce HanpaBu 3ak/oye-
HMEe 3a HaMuMeTo Ha (ppakuyma cTapa
MUHepa/iM3MpaHa yTailka B cucTemara,
KoATO TpsibBawe fda 6bae npemaxHara.
YTaeHaTta YyTailka B uW3MepBaTesHuSA
UMNMHOLP Cce MpoBepsiBa BHMMATE/HO
(durypm 3.2, 3.4 n 3.6). YTaiikata nomara
[a ce pasbepe ganu nma HaKaksa 4acTt oT
6bpP30TO yTasiBaHe Ha yTalkm OoT apyr
UBAT (MO-TbMeH). MN3NMWbKBLT OT Npous-
BO/CTBOTO Ha yTalikv 3aB1CKU OT HatoBap-
BaHeTo Ha bBIK. [llponssoacTBOTO Ha
yTaiikn e okono 0.5 kg yTaiika Ha kg BIK.
B 1031 cnyuvaii 0.5 x 37.5 kg o3HauyaBa

3. RESULTS AND DISCUSSION
Considering the results of the SBR
system in this dairy industry (Figure
3.1 - 3.8), we concluded about presence
of a fraction old mineralized sludge in the
system which was needed to be removed.
The settle sludge in the measuring
cylinder was checked carefully (figure.3.2,
3.4 and 3.6). The settle sludge helps to
understand if there is any part of fast
settling sludge from another color
(darker). The excess sludge production
depends on the BOD load. Sludge
production is about 0,5 kg sludge per kg
BOD.

In this case 0.5 x 37,5 kg means about 20
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yTaiika okono 20 kg/geH. Korato MOY e
okono 100, exegHeBHO TpsibBa pga ce
N3TernAaT OT cucTemata okono 2 m® yraiika
cnep yrasasaHeTo. V3KMUNTENHO BaXHO €
Ja ce oOTCTpaHu yTalikaTa OT cucTemara.
OCHOBHO MpaBWMO € 4Ye Korato He ce
OTCTPaHW AOCTaTbyHO yTalika, T Wwe 6bae
OTCTpaHeHa OT cucTemata € OTNagHUA
NOTOK U LLe npuymHu BUCOK XIK Ha nstnya-
LKA NOTOK. 3anoyHaxme ga npemaxsame 20
kg yTalika gHeBHO, 3a ga gocTturHem LNOY
oT okoso 100 (dwurypa 3.2, 3.4 n 3.6).
M3XBBbpPASHETO Cce M3BBbPpLBa 2 Wi 3 NbTH
cegMNuHO, OCBOGOXAaBaiiku Okono 5 m°.
Bb3pactTa Ha yTaiikute TpsibBa ga 6bae
OKOJI0 UM no-manko ot 20 gHu. Moxe pa
Ce M34ncnn pasfensaHeTo Ha KoMYeCcTBOTO
MLSS B SBR (0kos10 240x4 gr MLSS/l = 960
kg, Ha 6a3ata Ha pesynratute) Mo exe-
OHEBHO oTcTpaHeHuTe kg ¢ MLSS. MLSS B
SBR T1ps6Ba pga 6bae okono 3 gr/l. Mpes
nAToTO, Korato HaToBapBaHeTo ¢ BI1K e no-
BUcoko, MLSS wmoxe pa Obae nponop-
UMOHANHO yBe/nu4yeH. KoHueHTpauusaTa Ha
KUC/MOPOJ, Ce MU3YMCABA eXe[HEBHO, KaKTo
e nokazaHo Ha cwurypn 3.1, 3.3 n 3.5.
KoHcymaumsATa Ha Kuc/nopog 3a 4yac ce
n3uncnsaBa yYpes n3MepBaHe Ha Kucaopoga
no BpemMe Ha aepauus, cfnef cnupaHe Ha
aepauuss n cneg 10 MUHYTUM cnvpaHe Ha
aepauusi. KoHueHTpauusita Ha O, e 0Koso
6.5 mg O,/ no Bpeme Ha aepauus, cnep
cnupaHe KoHueHTpaumsaTa My e 5.2 mg O, u
cneg 10 muHytM e 2.1 mg O,/l. Tosa
O3HayaBa, Ye KOHCyMaLusATa Ha K1cnopog B
TO3n MOMeHT e (5.2 - 2.1) x 240 (o6em SBR)
X 6 (10 muHyTK) = okono 4.5 kg O,/h. Toea
O3HayaBa CblLO, Ye e OTCTpaHeH okosio 4.5
kg/h BINK. Bb3 0CHOBa Ha HSKOJIKO TecTa 3a
XIK B noTtoka, HatoBapBaHeTo C BIK e
okono 20 go 30 kg BIK/aeH. Cneposaten-
HO ce npegnonara, 4Ye B TO3M MOMEHT
HaTtoBapBaHeTto C bIlK e no-Bucoko B
CcpaBHeHVe C npeaxofHus nepuog. Korato
HaToBapBaHeTo Ha BIK HapacTBa, NoTpe6-
JIEHNETO Ha KUC/opoh ce yBenuuyasa U
KOHUEHTpauusaTa Ha Kucnopog Hamansiea,
aKko 6uomacata € XW3HeHa W akTMBHA.
M3mepBaHeTO Ha KOHLUEHTpauusaTa Ha
KUCMOPO4, HEeNnocpefCcTBEHO crief, CnupaHe
Ha aepauus W cnep onpegeneH nepuog
(Hanpumep 10 MUHYTM) nomara pJda ce
nosyyYn MHopMaums 3a KoHcymaumsaTa Ha
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kg/day sludge was produced. When the
SVI is about 100, daily about 2m® sludge
after settling has to be withdrawn from the
system. It's very important removing of
sludge from the system. The basic rule is,
when the sludge is not removed enough,
it will be removed from the system with
the effluent and causes a high COD of the
effluent. We started to remove 20 kg
sludge daily, to reach the SVI of about
100 (Figure 3.2, 3.4, and 3.6).
Discharging was performed by 2 or 3
times a week, discharging about 5m?.
Sludge age has to be about or less than
20 days. It can be calculated dividing the
amount of MLSS in the SBR (about 240x
4 gr MLSS/I 960 kg, based on the
results) by the kg MLSS daily removed.
MLSS in the SBR should be about 3 gr/l.
In summer, when the BOD load is higher,
the MLSS can be proportional increased.

The oxygen concentration was calculated
daily as it is shown in figures 3.1, 3.3 and
3.5. The oxygen consumption per hour
was calculated by measurement of
oxygen during aeration, after stopping
aeration and after 10 minutes of stopping
aeration. O, concentration was about 6,5
mg O,/l during aeration, after stopping, its
concentration was 5,2 mg O,/l and after
10 minutes was 2,1 mg O,/l. This means
the oxygen consumption at that moment
was (5,2 - 2,1) x 240 (volume SBR) x 6(10
minutes) around 4,5 kg O,/ h. This
means also that about 4,5 kg/h BOD was
removed. Based on a few COD tests in
the influent, the BOD load was about 20
to 30 kg BOD/day. So we assumed that at
that moment the BOD load was higher
than during the period before. When the
BOD loads increases, the oxygen
consumption increases and the oxygen
concentration decreases if the biomass is
vital and active.

A measure of the oxygen concentration
directly after stopping aeration and after a
certain period (for example 10 minutes)
helps to gain insight into the oxygen
consumption and the BOD removal



KMcnopog v kKanauuTeTa 3a OTCTpaHsiBaHe
Ha BIK Ha cuctemara. OT pesynrara e
o4yeBMAHO, Ye BNMaHMETO Ha XIK e MHoro
HUCKO okosio 1100 mg/l (durypa 3.7). Toea
€ nosioBMHaTa oT HatoBapsaHeTo ¢ XIK no
OTHOLLEHME Ha KonmyecTBoTo oT 2500 mgl/l.
Korato XINK e 2500 mg/l Bpeme, nonydya-
Bame xenaHus MLSS ot 3 g/l. Mpu Tasu
cutyauma (1100 mg COD/I) MLSS T1psb6sa
Aa 6bge nonosmHata ot MLSS = 1,5 g/l
BbnpocskT e, ye npe3 3umaTa HaroBapBsa-
HeTo Ha BlK e MHOro No-HMUCKO, OTKOJIKOTO
npes3 NATOTO, KOETO 03Ha4yaBa, Ye n MLSS
TpsibBa ga 6b4e MHOMO No-HUCKa.

3.1 lMNpobnem c mupmsamata B SBR
cuctemara

Mo Bpeme Ha TOBa u3cCnefBaHe ce
3abensAssa npobsem ¢ mupusmata B SBR
peaktopa. M3To4yHuuuTe Ha npobaema ¢ Mu-
pu3maTa B peaktopa moraTt ga 6baar npu-
YnMHeHun oT H,S Mrpusma, nopagy aMmoHMEBO
npuUcCLCTBUE, ThiA KATO pe3yntaTuTe nokas-
BaT, Ye HMBOTO Ha amMOHMWI € BWCOKO unn
MOXe fa 6bAe nopaju BMUCOKa KOHLEHTpa-
uus Ha cyndatu.

3.1.1. Mpobnemu ¢ mupusmarta, npu-
YMHeHu oT H,S

ToBa MOXe pga 6bae OOGMKHOBEH
Mupuc Ha H,S, korato Kosim4ectBoTo Ha O,
B cucTemara He e [JOCTaTb4yHO U MOXe 6u
HSKOM 4acTW Ha pesepBoapa ca B aHae-
po6HK ycnosus. Huckuat O, ctaryc 6naro-
nNpuATCTBa pPa3npoCTpaHeHMEeTO Ha aHae-
po6HuTe GakTepun Thiobacillus v nocneg-
BalLLOTO cynduaHo Npon3BOACTBO. 3a Aa ce
n3berHe To3n npobnem, Tpsibsa pegoBHO fa
ce npoBsepsBa, Aa ce aHanusmpa SO,, Aa ce
Habnogasa  Ja/iM HAKOM  4acTm B
aepauuoHHaTa cuctema ca 6/10kMpaH Uam
Jann ce e ysenuunna TypbyneHtHocTTa /
Bb3fyxa B cuctemara. 1o OTHOWeEHWe Ha
H,S B rasoBata (pasa Ha SBR, ako uma
HanuyHa H,S B cuctemaTta, TOW BUHaru Lie
ce u3nbyBa B aepaumoHHaTa cucTema.
[o6puat npeHoc Ha Kucnopog OT rasosa
KbM TeuHa pasa (nopaam BMcoKaTa KOHLEH-
Tpaumsa Ha kucnopof B SBR no Bpeme Ha
aepalysl) 03HayaBa CbLLO MHOTO 0GP0 npex-
Bbp/siHe Ha H,S OT TeyHa KbM rasoBa hasa.

3a fa e BUHarum CUrypHo, kbae ce
npovssexga cyndug B cuctemata, TOW
TpsbBa ga ce m3Mepu B TeyHa ¢pasa. C
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capacity of the system. From the result,
COD influent is very low about 1100 mg/I
(Figure 3.7).

This is half of the COD load regarding on
the amount of 2500 mg/l. When the COD
is 2500 mg/I time, we get a desired MLSS
of 3 gr/l. In this situation (1100 mg COD/l)
means MLSS should be half of that
around MLSS = 1,5 g/l. The point is that in
winter the BOD load is much lower than in
summer, which means that also the MLSS
has to be much lower.

3.1 Smell problem in SBR system

During this study, the smell problem
was noticed in SBR reactor. Sources of
smell problem in the reactor may be
caused by H,S odor, by Ammonium
presence as the results show the level of
ammonium has been high or may be by
high concentration of sulfates.

3.1.1. Smell problems caused by
H,S

It can be typically H,S odor when
the amount of O, in the system is not
enough and maybe some parts of the tank
were in anaerobic conditions. Low O,
favors proliferation of anaerobic
bacteria Thiobacillus and subsequent
sulfide generation. To avoid this problem
we must check regularly 0O, SO,
analysis, to look if some parts in aeration
system are blocked, or increasing of
turbulence/air into system. Regarding H,S
in gas phase SBR, if there is H,S present
in the system, it will always be emitted in
the aeration system.

A good oxygen transfer from gas to liquid
phase (because of a high oxygen
concentration in the SBR during aeration)
means also a very good transfer of H,S
from the liquid phase to the gas phase.

Whenever we want to be sure
where sulfide is produced in the system,
we have to measure it in the liquid phase.



nomouita Ha kwoBeTun Hach-Lange e
Bb3MOXHO Ja ce aHanim3upa cynduia B
TeyHa hbasa. BpemeTo 3a 3agbpxaHe Ha
Bogata B SBR e noseye or 10 gHn 1 B
uanara cMeceHa cucrtema OTHema OKOJ10
3 NbTM BPEMETO 3a 3a4bpxaHe, 3a ja ce
n3Mue 3HaumtesnHa vact ot H,S Cobuo
Taka e Bb3MOXHO BCe oOlWe Jda wuma
Hasmue H,S B N0OWO NpPoOBETPUBO MACTO
noA kanaka Ha SBR.
3.1.2. Tpo6nemn
NPUYMHEHN OT aMOHWIA
Korato pH e Bucoko (pH = 8) (®urypa
3.1, 3.3 n 3.5), okono 5% OT amoHus ce
npeBpblla B aMOHSK, KOWTO ce u3nbusa.
KoraTo KOHUeHTpauusaiTa Ha amMoHuii e
okonio 50 mg/l (Purypa 3.8), ToBa BOAU [0
otaensaHe Ha 600 g aMOHAK OT aepupalms
pesepBoap. AMOHAKBT MpuymHABa npobre-
MW C MUPU3MaTa, KOraTto KOHLeHTpauusTa e
noseue oT 5 mg/m® BbB Bb3Ayxa. Korato pH

c Mupu3MmaTa,

€ O0KO/Mo 7, HAMa 3HayMma emucus Ha
aMOHSK.
3.1.3. TMpob6nemn ¢ mMupusmarta,

NPUYUHEHMN OT KOHLIEHTpauus Ha cyndat

AKO KOHLEHTpauusTa Ha cyndaT e
Bucoka (okosno 180 mg/l), ToBa mMoxe pa
Josege Ao npobnemu c MupusMarta.
MpucbCTBYETO Ha cyndat B pesepsoapa 3a
aepauusi MOXe Aa ce Ob/HKU Ha hakTa, uye
KOHUEHTpauMsiTa Ha KUC/MopoA BuHarm e
noseye ot 5 mg/l, HO B pe3epBoapa 3a
OTCTpaHsiBaHE Ha MasHWHU  BeposTHa
npuunHa 6u morna pa 6bhe aHaepobHa
cuTyaums. AKo yTaiikaTa U yTasiBaHeTO He
ce OTCTpaHsABaT PeJOBHO OT pe3epBoapa 3a
OTCTpaHsIBaHE Ha Ma3HUHUTE, Bb3MOXHO €
opraHv3MbT, KOMTO Hamansea cyndaTta, ga
pacTe Tam U Aa npoussexga cyndug. B
TO3XM Cnyyali He camO MecbuUuHKUTEe U
yTalikuTe ca OT 3HauyeHue, HO € U3BECTHO,
ye OTroBOopHUTE OGakTepun LWe Obaar
KOHLUEHTpMpaHu KaTo TbHbK C/I0A nO
CTeHUTE Ha cucTtemarta. Taka 4Ye, OCBeH
OTCTpaHsIBaHe Ha MsiHa W yTaliku, cTeHaTta
Tpab6sa fa ce NoYncCTu.
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Using Hach-Lange cuvettes is possible to
analyze sulfide in the liquid phase. It was
possible to be present some H,S in the
system. The water retention time in the SBR
is more than 10 days and in a total mixed
system takes around 3 times of retention
time to have a substantial part of the H,S of
being washed out. It is also possible that
there is still some H,S present in a bad
ventilated spot under the cover of the SBR.

3.1.2. Smell problems caused by
Ammonium

When the pH is high (pH=8)
(Figure 3.1, 3.3 and 3.5) about 5% of the
ammonium is converted in ammonia that
will be emitted. When the ammonium
concentration is around 50 mg/l (Figure
3.8), it causes 600 gr of ammonia being
emitted out of the aeration tank. Ammonia
will cause smell problems when the
concentration is more than 5 mg/m3 in air.
When the pH is about 7 there is no any
significant emission of ammonia.

3.1.3. Smell problems caused by
sulfate concentration

If the concentration of sulfate is
high (around 180 mg/l) can be an issue of
causing smell problems. The sulfate
presence in the aeration tank could be
because of the oxygen concentration was
always more than 5 mg/l, but in the fat
removal tank an anaerobic situation could
be a causer, probably. If the scum and
settlement are not removed regularly from
the fat removal tank, it is possible that
sulfate reducing organism will grow there
and produce sulfide. In this case not only
the scum and sediments are relevant but
it is know that the responsible bacteria will
be concentrated as a slime layer at the
walls of the system. So besides removal
of the scum and sediments also the wall
has to be cleaned.
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Fig. 3.1. Measured parameters in aeration tank (First month)
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Fig. 3.3. Measured parameters in aeration tank (Second Month)
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Fig. 3.5. Measured parameters in aeration tank (third month)
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Fig. 3.7. Chemical oxygen demand measured before and after treatment of

wastewater
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4. N3BO 4N

Bb3 ocHOBa Ha pe3ynrartute Moxe
Ja ce 3ak/louu, Yye MMa KoOHCymauus Ha
Kicnopogd. AKO HsMa KOHcymauusi Ha
KNCMOPOA, KOHLEHTpaumsaTa Ha KUcnopos
we 6bae okono 10 mg/l. ToBa o3HauaBa,
ye mma 6uonorMyHa akTMBHOCT. MHoro e
Ba)XHO [a ce NpaBsAT U34YUC/IEHNS 3a TOBa
KO/IKO YyTalika TpsibBa fga Ce BbpHE B
cuctemata U KOMIKO yTailka TpsibBa ga
6bae M3XBbp/ieHa. YTaikaTa TpsbBa Aa
6be OTCTpaHeHa B Apyr pesepsoap, 3a
Ja ce Hakapar MUKpoopraHusmute "pa
ornagHeaT" n OT BpeMe Ha Bpeme Tpsibea
Ja ce VHXekTMpa B cuctemara. Mukpo-
CKOMCKOTO M3C/iefBaHe € BaXHO, Tbil KaTo
MOXe fAa MOMOTHe 3a XapakTepusmpaHe
Ha Ka4yecTBOTO Ha yTalikata. CbLo Taka e
nosfie3Ho Aa ce Hab/ogaBa BHMMATEHO
npoueca Ha yrasiBaHe B M3MepBaTesHUA
unMnMHABLP. VamepBaHeTO Ha KOHUEHTpa-
UMsATa Ha KUC/Nopog HeNnocpeacTBeHO
cnepf cnupaHe Ha aepupaHeTo U cnep
onpegeneH nepuog (Hanpumep 10 MUHY-
TV) Nomara ga ce nosiydn MHAop-maums
3a KOHCyMauusiTa Ha Kucopog v Kana-
uMteta 3a oOTcTpaHsaBaHe Ha bBIK Ha
cuctemata. Bbhnpekn ye mnedHara npo-
MULLJIEHOCT € TronsMa  3aMbpcuTten,
npoLechT Ha MpedyncTBaHe Ha oTnagbu-
HUTE BOAM B TO3U CEKTOP MOXe ga 6bae
NMOCTUIHAT YCMewHo, Kato ce M3nosi3sa
NpaBUIHMAT METO/, 3a BCEKM napameTbp.

4. CONCLUSIONS

Based on the results, it can be
concluded that there is oxygen
consumption. If there is no oxygen
consumption the oxygen concentration
will be about 10 mg/l. It means, there is a
biological activity. It's very important to
perform the calculations about how sludge
must return to the system and how much
sludge must be wasted. Based on it we
can decide how much sludge must leave
in other tank to make microorganisms
"hungry" and time to time should be
injected into the system.

It is important the  microscopic
examination because it can help to
characterize the quality of the sludge. It
can also be helpful to watch carefully the
settling process in the measuring cylinder.
Measurement of oxygen concentration
directly after stopping aeration and after a
certain period (for example 10 minutes)
helps to gain insight into the oxygen
consumption and the BOD removal
capacity of the system.

Even though dairy industry is big
polluters, the process of wastewater
treatment on this sector can be reached
successfully, using the right method for
each parameter.
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PE3OME SUMMARY
Aliyata ca 6orata Ha XpaHUTEsTHU Eggs are a nutrient rich food

BellecTBa XpaHa, CbAbpXalla npoTenHu, | containing proteins, lipids, minerals, and
nnuan, MuHepanu n ButammHu. Te cblo | vitamins. They are also enriched with
Taka ca Mb/iHM C MeTasin. XpaHuTtesiHuTe | metals. Nutritional values of the egg
CTOMHOCTM Ha ANUEeTOo 3aBMCAT OT xpaHa- | depend on the foods consumed by
Ta, KOHCymmpaHa OT ntuuymte. EguH ot | chickens. One of great important factor is
Hail-BaxHUTE hakTopu € caHuTapHuAT | the sanitary hygiene control in eggshell
KOHTPO/1 Ha XurveHata B MecTara 3a | places.
CHacsiHe Ha fanua.
Llenta Ha HacTosiwaTta ctatus e The aim of this work was
KONMMUYecTBEeHO onpejensHe Ha Texkn | quantification of heavy metals in eggs
MeTa/M B fliaTa Bb3 OCHOBa Ha posifta, | based on the role, effect of heavy metals
BIMAHMETO Ha Texkute MeTasim M Bb3- | and the possibility of their presence on
MOXHOCT 3a TSIXHOTO NpuUCLCTBUE B Aliua- | eggs. We have analyzed: lead (Pb), zinc
Ta. Hue aHanmsnpaxme konuyecTtBoTo | (Zn) and copper (Cu) amounts on eggs
ono-so (Pb), umHk (Zn) n mepn (Cu) B | taken in different places in Kosovo.
Aiua, B3eT OT pas/iMyHn mecta B Koco-
BO. TBbpAE Mas/IKOTO WAM npekasieHo Bu- | Too little or too much of those heavy
COKOTO CbAbpXaHne Ha Tesn TeXKn MeTa- | metals can be harmful. To realize those
nnm moxe ga 6bae BpedHo. 3a Aa 6baaT | experiments, we have used two methods:
OCbLUECTBEHM TE3M eKkcnepumeHTun, 6sxa | theoretical methods used for taken
M3Nof3BaHNM fABa MeToga: TeopeTuyHu | information about egg as a product, egg
MeToAM, U3M0M3BaHW 3a nojlydyaBaHe Ha | sources, edgg hygiene, and egg quality;
uHdopmauma 3a fAiuata kato npoaykT, | and experimental method. Experiments
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U3TOYHULM Ha fAlla, XUreHa Ha aiuara u
KauyecTBO Ha fliuaTa; 1 ekcnepyMeHTaneH
meToA. EkcnepymeHTUTE ca ocCbliecTBe-
HnW B CepTucmympaHa nabopartopus
AGRO VET. Ailuata ca B3eTK B pas/inyHu
cena B KocoBo; aBe npobu, B3eTn OT Ceno
Cyxogonw, yacT oT rpag MuTtpoBsuua, gse
npo6u, B3eTn B ceno Mpenes u Vepnu,
yacT oT rpag $epun3oBo, u gBe npobu ot
NPOMULUMIEHN AliLa, B3€TU B KOMMaHusATa
"Kon Soni". MpobuTte ca B3eTK No pasnny-
HO Bpeme. [bpBuTE Npobu ca B3eTK npes
mMaii 2016 r. (MbpBK Nepuoa), a BTOpUTE
npobu ca B3eTu npe3 gekemspu 2017 T.
(BTOPWN nepuog). VismepBaHeTo Ha Konu-
yecTeara TeXKW MeTanu ce nonyyasa C
noMoLyTa Ha CnekTPOMETPUYHO YCTPOii-
cTBO "Optima 2100 dv".

PesyntaTute nokaseart cTaHAapTHU
CTOMHOCTM Ha Me4 M UWMHK 3a BCUYKK
npo6u oT Siiua, B3eTU OT TpU pPas/IvyHU
n3tTouHmka B KocoBo, gokato CTolHOCTTa
Ha 0/10BOTO e 6uia no-Bucoka OoT Jonyc-
TMMaTa rpaHyvua 3a 071080 B sliLaTta.

KntouoBu gymu: siiua, meg, 0/10BO
N LUMHK

1. yBO/A

MpecHuTe 4iia ca MHOro BaXHa
XpaHa 3a xopaTa, 60rata Ha XpaHUTEsTHM
BeLleCcTBa, CbAbpxalia NpoTenHu, aunu-
an, MYHepanu u ButaMmuHu. Mpes nocneg-
HUTE pJeceTunetus [nobasIHOTO MNpoun3s-
BOACTBO Ha fiua ce paspactsa. [pes
1970 r. CALL npoussexpar Hai-MHOro
aiya. Kutail cbwo yBenuuu npousBoA-
CTBOTO Ha fiua Hag 20 nbTu Npes CbLyus
nepuog kato CALL. OcHoBuTE NPOU3BO-
antenn Ha anda ca Kutaii, CAL, NHans,
AnoHna n Mekcuko. OTrnexgaHeTo Ha
KOKOLLK/ € e[VH OT Hali-ro/ieMuTe CEeKTo-
pyv B CEJICKOTO CTOMAaHCTBO B CBeTa U ce
yBenuyaBa Kato wuHayctpus B Kocoso.
KoHcymaumsita e nog dpopmata Ha siiya
3a fgeHe M npepaboTeHW B pasInyHK
NPOAYKTW (TEYHM, 3aMpPa3eHN 1N U3CYLLEHNU
AAYHN NPOAYKTK), KATO OCBEH TOBa Alila-
Ta ce M3Mos3BaT KaTto CbCTaBkM C passiny-
Ha XpaHuTenHa ynotpeba (Siddiqui et al.,
2011; Islam et al., 2014).
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have been obtained in Certified

Laboratory AGRO VET.

Eggs have been taken in different villages
in Kosovo; two samples taken from
Suhodolli village part of Mitrovica city, two
samples taken in Prelez i Jerlive village
part of Ferizaj city and two industrial eggs
taken in “Kon Soni” company.

Those samples were taken in different
time. The first samples were taken in May
2016 (first period), while the second
samples were taken in December 2017
(second period). The measurement of
heavy metals amounts were obtained
using spectrometer device "Optima 2100
dv".

Results have shown the values of
Copper and Zinc match of standard
values for all eggs samples taken in three
different sources in Kosovo whereas the
value of Lead has been higher than
permissible limit of lead in eggs.

Key words: eggs, copper, lead and
zinc

1. INTRODUCTION

Fresh eggs are very important
nutritious food in human diet and nutrient
rich food containing proteins, lipids,
minerals, and vitamins. During the last
decades, the global production of eggs
has been grown. In 1970, the USA was
the greatest place of eggs production.
China as well increased the egg
production over 20 times in the same
period time with USA. The major places of
egg production are China, USA, India,
Japan and Mexico. The hen’s industry is
one of largest sector of agriculture in the
world and it is increasing as industry in
Kosovo also. The egg consumption is in
the form of table eggs and processed into
egg products (liquid, frozen and dried egg
products) and eggs are wused as
ingredients in various food applications
(Siddiqui et al., 2011; Islam et al., 2014).



Aiuata CcbWoO Taka ca 6oraty Ha
mMeTann. MeTanmTe urpasT pasHoobpasHa
ponA 3a BCUYKU XXMBW OPraHn3mMm, kaTo
CTPYKTYPHMW, KOMMNOHEHTU Ha KOHTPO/IHUTE
MexaHusMu (Hanpumep B HepBuUTe W
MYCKy/I1Te) U eH3UMeH akTusartop. Cneau
oT MeTasin kato Mepn (Cu), umHk (Zn),
kanumin (Ca), xenaso (Fe) m marHeswui
(Mg) ca OT CbLLECTBEHO 3HAYeHue, Tbii
KaTo urpasT onpejesieHa poss BbB BbT-
peLuHnTEe MeXaHU3My perynmpaLin xum3He-
HUTE OWMONOrMYHM npouecu K ca TOok-
CWYHK, KOraTo NpMeMbT MM HajBuLIaBa
nsnckBaHmaTa. Metanu kato onoso (Pb) n
Kagmuin (Cd) ca TOKCUYHW JOpPU B HUCKO
konnyectso (Hashish et al., 2012; Basha
et al.,, 2013; Khan et al., 2016; Ahmed et
al., 2017)

Texknte meTannm OOGUMKHOBEHO Ha-
B/IM3AT B OKO/IHATa cpefa u4pes usrapsHe
Ha wn3Konaemu ropmea W HemnaaHMpaHo
ynpaBsfneHue Ha otnagbun. KokowkuTe ca
U3/IOKEHWN Ha TEXKN MeTanu ypes npuema
Ha XpaHa, a meTanu ce npegasaT upes
KOKOWMTe fAila. 3ambpcsABaHEeTO Ha
OKOMHaTa cpefa B CBETOBeH Mauwab ¢
TEXKN MeTanNn yBennyasa BepoATHOCTTA
XpaHuTenHuTe  NpoaykTM ga  o6baart
3aMbPCEHN C TEXKM MeTanu, a cpef TAX
ca W fiuaTta, KOUTO Ca BaxHa 4acT oT
Anetata Ha 4yoseka (Tchounwou et al.,
2012). OnoBOTO NpUYMHABA OTpaBsHE B
meTabonmMTHaTa cuctema U € HeBpo-
TOKCWH, KOWTO CBbp3Ba OCHOBHW €H3MMU
N HAKOSIKO APYTN KIETbYHM KOMMOHEHTa
KaTo v fesaktmsupa. Cumntomute Ha
O/IOBHO OTpaBsfHE Ca XeMOMNoeTUyHHU,
HEpPBHMW, CTOMALLHO-YPEBHN KN OGBLOPEUHMU
(Sobeih et al.,, 2011; Ardakani, 2017).
PonAta Ha UMHKA € MHOIO BaXHa 3a
UMyHHaTa cucTema, NPOTENHOBUA CUHTES,
3apacTBaHeTo Ha paHu, cuHTe3a Ha OHK
W KNeTbYHOTO [eneHe; BCMeACTBME Ha
TOBa MOAAbPXA HOPMasieH pacTex Wu
passuTe No BpemMe Ha OGpemMeHHOCT,
[eTCTBO 1 OHOLWECTBO, HO TBbPAE MasIKO
W NPEKasIeHO ro1IIMO KOIMYECTBO MOXEe
ha 6bae BpegHo (Sobeih et al., 2011;
Chowdhury et al., 2012). HeroBoTto no-
MaJIKo NPUCHCTBME B HallaTa AveTa Boau

82

Eggs are also enriched with metals.
Metallic elements play a variety role in all
living organisms such as structural,
components of control mechanisms (e.g.
in nerves and muscles) and enzyme
activator. Trace metals such as copper
(Cu), zinc (Zn), calcium (Ca), iron (Fe)
and magnesium (Mg) are essential
because those play a definitive role in the
internal mechanisms regulating vital
biological processes and are toxic when
taken in excess of requirements. Non-
essential metals as are lead (Pb) and
cadmium (Cd) are toxic even in low
amount (Hashish et al., 2012; Basha et
al., 2013; Khan et al., 2016; Ahmed et al.,
2017)

Heavy metals normally get into the
environment  through fossil fuels
combustion and unplanned waste
management. The chickens are exposed
to heavy metals by feed intake and those
metals are passed through chicken eggs.
Pollution of global environment with heavy
metals increases possibility of food stuffs
being contaminated with heavy metals
and amongst them eggs which are an
important part of human's diet
(Tchounwou et al., 2012).

Lead causes poison into metabolic
system and it is a neurotoxin that binds
essential enzymes and several other
cellular components and inactivates them.
The symptoms of lead posion are
haemopoietic, nervous, gastrointestinal
and renal systems (Sobeih et al.,, 2011;
Ardakani, 2017). Zinc's role is very
important in immune function, protein
synthesis, wound healing, DNA synthesis
and cell division; consequentially it
supports normal growth and development
during  pregnancy, childhood and
adolescence, but too little or too much can
be harmful (Sobeih et al, 2011;
Chowdhury et al., 2012).

Its less presence in our diet causes a loss
of appetite, decreased sense of taste and



[0 3aryba Ha aneTuT, HamasleHO YyBCTBO
3a BKYC M MMUPWUC, HamasleHa WMyHHa
OYHKUMSA, paHn niekyBaT 6aBHO U KOXHWU
paHn. FpekasieHo HUCKOTO CbAbpXaHue
Ha LMHK MOXe Aa npuynHn npobnemu Ha
OGpeMeHHUTE XeHU, KOeTO e npuynHa 3a
3abaBsHe Ha pacTexa. TBbpae ronsiMoTo
KONNYECTBO LMHK NPUYMHSABA CTOMALLHU
cnasmu, rageHe, noBpblUaHe, aHemus,
yBpexaaHe Ha naHkpeaca (Demirulus,
2013). MeaTa € OCHOBEH MUKPOENEMEHT,
KONTO urpae peluasalla poss B CMHTE3a
Ha XxemornobvHa W  ApYyrM  eH3UMHWU
QyHKUMKN. JeduunTbT U M3NUWBKBLT Ha
Cu B cuctemarta Ha 603aiiHuUUTE BOAM A0
oTpuuarenHn edektn. TOKCMYHOTO HUBO
Ha Cu npuumHasa 6onectta Ha YWICHbH
(NpekoMepHO HaTpynBaHe Ha Me[ B yep-
HUA Apob, Mo3bka, 6BLOpeunTe 1 porosu-
uata) n 6onectra Ha Menke (npo6nemu c
KocaTa, TEXKO YMCTBEHO uM30CTaBaHe,
HEBPO/IOTMYHO  yBpexJaHe U  CMbpT
npean 3-roguiiHa Bb3pacT) (Sobeih et al.,
2011; Chowdhury et al., 2012; Demirulus,
2013; Ahmed et al., 2017).

2. MATEPVNAJT N METOAU

Bb3 ocHOBa Ha ponsaTa U BAWSHWETO
Ha TeXKUTe MeTa/im MU BeposiTHOCTTa 3a
Ha/MuneTo MM B filaTa, NPUCHCTBMETO Ha
TEXKN MeTanun kato: onoBo (Pb), uuHk (Zn)
n meg (Cu) e nscnegsaHo B fiiLa, B3eTU OT
pa3nuyHu MecTa B Kocoso.

3a ocbluecTBABaAHETO Ha eKkcrnepu-
MEHTUTE Ca N3MN0N3BaHU:

- TeopeTuyecka yacT 3a nosyyaBsa-
He Ha wuHcopmauusas 3a giiyata Karto
NPOAYKT, WU3TOYHULM, XUTMEHA W KayecTBO
Ha giyaTa

- ExcnepumeHTanHa yact 3a
B3eMaHe Ha npobu 1 TaxHaTa NoAroToBka
3a aHaIu3, HafnpaBeH Ype3 eKkcrnepumMeHTH

CbC ceptudmumpaHa  nabopatopus
AGRO VET.
2.1. CbbupaHe Ha npobu

Aiuata ca B3eTM OT pasnYHK
cena B Kocoso; age npobu, B3eTK OT ceno
Cyxogonu, yact oT rpag Mutposuua, aBe
npo6u, B3etn B ceno Mpenes u Vepnn,
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smell, decreased immune function,
wounds heal slowly and skin sores.

Too little zinc can also cause problems to
pregnant women which cause growth
retardation. Too much amounts of zinc
cause stomach cramps, nausea, vomiting,
anemia, damage the pancreas
(Demirulus, 2013).

Copper is a fundamental trace element
which plays a crucial role in hemoglobin
synthesis and other enzymes functions.
Both deficiency and excess of Cu in the
mammalian system result in negative
effects. Toxic level of Cu causes Wilson's
disease (excessive accumulation of Cu in
liver, brain, kidney and cornea) and
Menke's disease (peculiar hair, severe
mental retardation, neurological
impairment and death before 3 years of
age) (Sobeih et al., 2011; Chowdhury et
al., 2012; Demirulus, 2013; Ahmed et al.,
2017).

2. MATERIAL AND METHODS
Based on the role and effect of
heavy metals and the possibility of their
presence on eggs, the presence of heavy
metals such as: lead (Pb), zinc (Zn) and
copper (Cu) have been analyzed on eggs
taken in different places in Kosovo.

To realize those experiments, we
have used:

- Theoretical part for taking of
information about egg as a product, egg
sources, egg hygiene, and egg quality

- Experimental part for sample
collection, and their preparation for
analysis, through Certified Laboratory
AGRO VET experiments have been
conducted.

2.1. Sample collection

Eggs have been taken in different
villages in Kosovo; two samples taken
from Suhodolli village part of Mitrovica
city, two samples taken in Prelez i Jerlive
vilage part of Ferizaj city and two



yacT oT rpag depun3oBo, u ase npobu ot
NPOMULLIIEHN AlLa, B3eTK OT dmpma "Kon
Soni". MpobuTte ca B3eTM MO pPas3IMYHO
Bpeme. MbpsBuTe ca B3eTH npe3 main 2016
r. (TbpBM NepuoA), a BTOpuUTE NMpobu ca
B3eTM npe3 pgekemBpu 2017 r. (BTOpWU

nepvop).

2.2.
oT fAluara

Cnep, B3eMaHe Ha npobu no 0.5 g ot
BCMYKO sliiLe, Te ca npeTernieHn n nocrase-
Hu B Teflon. KbM npobuTte ca pobaseHn 6 mi
a3oTHa kucenvHa M 2 ml auBodopoAeH
nepokcuz. TedyioHOBM Npobu ce nocTaBAT
noj, MUKPOBB/IHOBO /ibueHne (durypa 2.1),
KaTo ce npemuHaBa npes3 neT asv npu
pasnuyHu Temnepartypu, NoA pas/IMyHoO Ha-
naraHe u B pasnuyHo Bpeme. B tabnuuute
no-gony ca npefacTaBeHUM neT a3y Ha
aKTMBHOCT Ha fliyaTa (Tabnvua 2.1):

MogroToBka Ha npo6ute

a)
dur. 2.1. a) MMKPOBB/IHOBO JTbYeHMe U 6) CNEeKTPOMETbPHO YCTPOIACTBO "optima
2100 dv", u3nosisBaHO 3a aHa/IM3 Ha NpobuTe
Fig. 2.1. a) Microwaves and b) spectrometer device "optima 2100 dv" used for
samples analysis

industrial eggs taken in “Kon Soni”
company. Those samples were taken in
different time. The first samples were
taken in May, 2016 (first period), while the
second samples were taken in December,
2017 (second period).

2.1
samples

Preparation of egg

After collection of samples, 0.5 g of
every egg were weighted and were put in
Teflon. 6 ml nitric acid and 2 ml peroxide
hydrogen were added on samples. Teflon
samples were set in microwaves (Figure
2.1) proceeded in five phases in different
temperature, in different presion and in
the different time. In the tables below are
presented five phases of eggs activity
(Table 2.1):

b)

Ta6bnuua 2.1. NbpBu nepuog (vai 2016 r.) n BTopu nepuog (aekemepu 2017 r.)
Ha diiuaTta, Npu passinyHa TemnepaTtypa 1 pasfiMdHo HansraHe

Table 2.1. First period (May, 2016) and second period (December, 2017) of eggs,
in different temperature and different pressure

Sgéfrt]gegzgél\?gg'(:i&lsgr dazal daza 2 daza 3 daza s dazab
P 2017) " | Phasel | Phase2 | Phase 3 | Phase 4 | Phase 5
Temnepartypa/Temperature | 145°C | 170°C | 210°C | 100°C | 100°C
Hansrane/Pressure 30 bars 30 bars 30 bars 0 bar 0 bar
Bpeme/Time 5 min 10 min 15 min 10 min 10 min
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3. PESYNTATU N OBCBXXOAHE
Vi3mepBaHeTo Ha KosinyecTeaTta
TEXKWN MEeTaNn ce OCbLUEeCTBABA C NOMOLL-
Ta Ha ChNeKTpoOMEeTPUMYHO YCTPOWCTBO
"Optima 2100 dv". Pe3yntatuTe 3a gBaTa
nepvoga ca o06o6uweHn B Tabnuumn 3.2 n
3.3, KaTo ca npeAcTaBeHn B ABe Avarpa-
Mu (Purypa 3.1 u 3.2), KOUTO nNokassat
CTOMHOCTMTE 3a BCEKMN aHa/IM3NPaH TeXbK
mMeTan. CbrnacHo fonycTyMnUTe rpaHuyHn
CTOMHOCTKW, NpeacTaBeHn B Tabnuua 3.1,
pesyntatute 3a mef (Cu) v uuHK (Zn)
cbBrnagar npeaMMHO CbC CTaHapTHUTE
(gonycTumm rpaHuym), AoOKaTo CTOMHOCT-
uTe Ha onooTo (Pb) noka3BaTt No-BMcoka
CTOMHOCT OT OONYCTUMUTE  TPaHU4HU
CTOMHOCTM 3a [ABata nepuoja 3a BCUYKK
npo6u siiya.

3. RESULTS AND DISCUSSION
The measurement of heavy metals
amounts have been obtained using
spectrometer device "Optima 2100 dv".
The results for two periods are
summarized in Table 3.2 and 3.3 and are
presented in two diagrams (Figure 3.1
and 3.2) which show the values for each
heavy metal analyzed. According to
permissible limit values presented in
Table 3.1, the results for Copper (Cu) and
Zinc (Zn) match mostly of standard
(Permissible limits) whereas the values of
Lead (Pb) shows higher value than
permissible limit values in two periods in
all eggs samples.

Ta6nuua 3.1. JonyCTMMM rpaHnLmM Ha TEXKU MeTasin B fAila 3a sgeHe
Table 3.1. Permissible limits of heavy metals in table hen eggs

MeTtanu/Metals

Jonyctmu rpaHnum/Permissible limits (mg kg™)

Mepn/Copper (Cu) 10
Onogo/Lead (Pb) 0.5
LinHk/Zinc (Zn) 20

M3TouHuk / Source: (Zmudzki and Szkoda, 1996; AL-Ashmawy, 2013).

3.1. Meg,

CToiHOCTTa Ha MeATa 3a MbpBuTe
nepuogn (maii, 2016) (Tabnuua 3.2) u
(durypa 3.1) e 1.08 mg/kg 3a npomuLu-
NeHn saiiya, gokaTo 3a nNpobu, B3eTN BbB
depusoBo n Mutposuya 0.95 mg/kg un
0.75 mg/kg, cboTBETHO. BbB BTOPUSA
nepnog (gekemBpu 2017 r.) (Tabnuuya
3.3) n (durypa 3.2) cTOlHOCTUTE Ha
MegTa 3a npomuwieHnTe fAnua ca 1.10
mg/kg, Aokato npu sgiiyaTta, B3eTW BbB
®epn3oBo 1 MuUTpoBMLUA CTOMHOCTUTE Cca
0.96 mg/kg u cboTBeTHO 1.01 mg/kg.

3.2. Onos.o (Pb)

CToiHOCTTa Ha 0/10BOTO BbB
BCUYKM Npobu OT sliua, B3E€TU Ha BCSKO
MSICTO, € HaABuWIa NPenopbYUTE/THNA

3.1. Copper

The value of Copper in the first
period (May, 2016) (Table 3.2) and
(Figure 3.1) has been 1.08 mg/kg for
industrial eggs, whereas for eggs
samples taken in Ferizaj and in Mitrovica
has been 0.95 mg/kg and 0.75 mg/kg,
respectively. In the second period
(December, 2017), (Table 3.3) and
(Figure 3.2), the values of Copper for
industrial eggs have been 1.10 mg/kg,
whereas for eggs taken in Ferizaj and
Mitrovica the values has been 0.96 mg/kg
and 1.01 mg/kg respectively.

3.2. Lead (Ph)

The value of Lead in all eggs
samples taken in each place has
exceeded the recommended threshold of
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npar Ha 0fI0BO B fiuarta M B pABarta
cnyyas: nbpBu M BTOpW nepuopg. [Mpo-
MULLSIEHUTE Alila nokasBaT MHOI0 BWUCO-
KO CcbAbpxaHue Ha onoso, 10,8 mg/kg
npes nbpeua nepuog (mai 2016 r.) un
10,9 mg/kg BbB BTOpata hasa (Aekem-
Bpn 2017 r.). CToliHOCTUTE Ha fiiuara,
B3eTU OT ceno depusoBo n cesio MuUTpo-
BuUa, ca 6unn cvotBeTHO 0,83 mg/kg u
0,95 mg / kg B nbpBus nepuog, (maii 2016
r.) (Taénvua 3.2) u (durypa 3.1), gokaTto
BbB BTOpUs nepuos (aekemspu 2017 r.),
npeactasexn B (Tabnuua 3.3) n (durypa
3.2), cToiiHocTuTe Ha Pb ca 0,89 mg/kg n
0,95 mg/kg. HMBOTO Ha 0/10BOTO B MHAYC-
TpuanHuTe giiya e ¢ 9-10% no-BMCOKO,
OTKOJIKOTO MpWU fAiuarta, Npousxoxaaliu
oT ceno d®epnsoBo 1 ceno Mutposuua u
B ABeTe (pasn. HMBOTO Ha 0M10BOTO €
HaABMLIMIO JonycTuMaTta CTOMHOCT 3a
BCSKa aHanusMpaHa npoba, c yBenuye-
Hue cboTBeTHO OT 60%, 20% 1 30%.

3.3. UmHkK

CTONHOCTUTE Ha LMHK BbB BCSKa
npoba ca B CbOTBETCTBME C JonycTumara
CTOMHOCT 3a CbAbpXaHue Ha UWHK B
aiinaTta. B nbpeusa nepuog (mai 2016 r.),
npeacTtaseH B Tabnmua 3.2 n durypa 3.1,
Aiuara 3a NPOMMULUSIEHN LENU nokassat
11.90 mg/kg UuHK, AokaTo npe3 BTOPUSA
nepuog CTOMHOCTTa Ha UMHK B fila 3a
npomuwineln uenmm e 12.2 mg/kg. Ot
Apyra cTpaHa, KO/MYecTBOTO UWMHK B
Aaiuara, B3eTn B cenata $Pepr3oBo U
MuTpoBuua, e cboTBeTHO 13.38 mg/kg 1
14.13 mg/kg. BbB BTOpMA nepuop
(aexkemBpu 2017 r.) CTOAHOCTUTE Ha UMHK
B Aliya 3a npomuwaeHn uenn ot "Kon
Soni", ®epn3oBo U MuTposuUa ca CbOT-
BeTHO 12.2 mg/kg, 13.61 mg/kg n 14.51
mg/kg (Tabnumua 3.3) u (Purypa 3.2).

lead in the eggs in both cases: first and
second period. Industrial eggs have
shown a very high level of lead presence,
10.8 mg/kg in first period (May, 2016) and
10.9 mg/kg in second phase (December,
2017). The values of eggs taken from
village of Ferizaj and village of Mitrovica
have been 0.83 mg/kg and 0.95 mg/kg
respectively, in the first period (May,
2016) (Table 3.2) and (Figure 3.1)
whereas in the second period
(December, 2017) presented in (Table
3.3) and (Figure 3.2) the values of Pb
have been 0.89 mg/kg and 0.95 mg/kg.
The level of Lead in industrial eggs has
been 9-10% higher than in eggs samples
originated from village of Ferizaj and
village of Mitrovica in both phases time.
The level of Lead has exceeded the
permissible value in each sample
analyzed, increasing per 60%, 20%, and
30% respectively.

3.3. Zinc

Zinc values in each eggs samples
has been in conformity of permissible
value of zinc presence in the eggs. In the
first period (May, 2016) presented in
Table 3.2 and Figure 3.1 the industrial
eggs has shown 11.90 mg/kg amount of
zinc, whereas in the second period the
value of zinc in industrial eggs has been
12.2 mg/kg. On the other hand, amount
of zinc into eggs taken in two villages,
one in Ferizaj and other village in
Mitrovica have been 13.38 mg/kg and
14.13 mg/kg, respectively. In the second
period (December, 2017) the values of
zinc for industrial eggs “Kon Soni”, Ferizaj
and Mitrovica has been 12.2 mg/kg,
13.61 mg/kg and 14.51mg/kg,
respectively (Table 3.3) and (Figure 3.2).
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Ta6bnuua 3.2. CbaobpxaHue Ha Texxkn meTasin (mg/kg cypoBuHa) B Npobu oT aiiya
(nbpBa daza) — maii, 2016 T.
Table 3.2. The content of heavy metals (mg/kg of raw material) in egg samples
(first phase) — May, 2016

MapameTpu/Parameters
mg/kg

MepHa
egnHya/Unit

MeToa/Method

dupmal/industrial
“Kon Soni”

$epun3oso
/Ferizaj

MuTposuua
/Mitrovica

Cu

Pb

mg/kg

EPA-6010C
BS EN
13804
BS EN
13805
BS EN
13806
BS EN
13803

1.08

0.95

0.75

10.8

0.83

0.95

Tabnuua 3.3. CbabpXaHne Ha Texku meTanin (mg/kg cypoBmHa) B Npo6bu oT aiua
(BTOpa hasza) — gekemBpwu 2017 r.
Table 3.3. The content of heavy metals (mg/kg of raw material) in egg samples
(second phase) — December, 2017

MapameTpu/Parameters MepHa ®upmalindustrial | ®epusoso | Mwutposuua
ma/kg eanHmua/Unit Metog/Method “Kon Soni” /Ferizaj /Mitrovica
Cu EPA-6010C 1.10 0.96 1.01
BS EN
Pb 13804 10.9 0.89 0.98
BS EN
mg/kg 13805
BS EN
7n 13806 12.2 13.61 14.51
BS EN
13803
25
20 m "Kon Soni"
15
m Ferizaj
10 —
5 Mitrovicé
0 | ' .
Cu Pb Zn
dur. 3.1. CTOMHOCTM Ha TEXKN MeTa/ B Alila Npe3 NbpBuUs nepuog —  Maii

2016 .

Fig. 3.1. Presentation of heavy metals values in eggs during the first period —

May, 2016
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W "Kon Soni"

m Ferizaj

Mitrovicé

Permissible limits of heavy
metals

dur. 3.2. CTOMHOCTM Ha TEeXKM MeTaim B siua npe3 BTopus nepuopg -—
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December, 2017

Kakto Buasixme, 0/10BOTO € efMHCT-
BEHMS TEXbK MeTan, KOMTO npemMuHaBa
rpaHu4yHaTa CTOMHOCT Ha MPUCBHCTBUE Ha
Pb B dliyata. Vima MHOro Bb3MOXHOCTU 3a
3amMbpcsBaHe Ha rnoysata ¢ 0s1080. O10BO-
TO Ce cpella ecTecTBEHO B OKO/iHaTa cpe-
Ja, HO 4yecTo ce cpela npu no-BUCOKK
HMBa B NO4YBUTE, 3acerHaty OT YoBellkaTa
AeliHoCT. pagmMHapCcTBOTO MOXe Aa yBenu-
4yuM 0/10BOTO B nouysaTa. 3aMbpCEHUAT Bb3-
AyX, noyeata M 3aMbpceHaTa xpaHa morar
Aa 6baaT U3ToYHMLM 3a NnosiBa Ha 0J10BO B
aiiyaTta. B KocoBo 0/10BOTO € NpUCHhCTBa/I0
B WU3TOYHMUMUTE Ha ropmBo [0 1970-Ta
roguHa. Bcsko pacTeHue, KOeTo ce OTrIex-
Ja, moxe pa 6bae 3aMbpCeHO C 0/10BO,
KOETO npaBu pacTeHusiTa onacHM 3a KOKOLL-
KATE, Tbil KaTo Te TbPCAT XpaHaTa cu
OVMPEKTHO B TpeBaTa. XpaHa CbXpaHsiBaHa
3a Ob/Ir0 BpeMe B CTbK/MEeH MakeT Win
BHECEHA XpaHa OT MecTa, KbAeTo ce
N3Mo/si3Ba KOHCepBMpaHa XpaHa, Moxe Aa
JoBefe A0 Ha/IMYMETO Ha 0/10BO B fiuarta
3a npomuwneHn uenu. Opyrn  0N0BHK
M3TOYHUUM MoraT fda 6baaT W3XBbP/IEHU
MaTepuanu, 6e3nosiesHn npegmMeTn, KaTo
Hanpumep 60f, CbAbpXalia 0/10BO, NbpPXe-
HU KapTodn u T.H. M3naraHeTo Ha 0/10BO
MOXe fga noeavsie Ha 3apaseTo. Kakto
6eLle cnomeHaTo no-rope, 0J10BOTO OTpaBs
MeTabonutHata cuctema. TO € HeBpO-
TOKCVH, KOWTO CBBbP3Ba OCHOBHW EH3UMU U
HSAKO/IKO APYrN KIETBbYHU KOMMOHEHTU U U
pesaktyeupa. CuMATOMUTE Ha  OJIOBHO

As we have seen, the Lead is only
heavy metal which overcomes the
threshold value of Pb presence in the
eggs. There are many possibilities of the
soil being contaminated with lead. Lead
occurs naturally in the environment, but it
often occurs at higher levels in soils
affected by human activity. Gardening
may increase the lead into the soil. The
contaminated air, soil and contaminated
food may be the sources of lead
presence in the eggs. In Kosovo, the lead
was present in fuel sources until 1970
Every plant that is grown may be
contaminated with lead, making the
plants dangerous for chicken because the
chickens look for their feed directly in the
grass. The assured food for a long time in
glass package, or imported food from
places which used canned food can
cause presence of lead in the industrial
eggs. The other lead sources may be
caused by discharged materials, useless
article such as dyer containing lead, fried
potatoes etc. Exposure to lead can be
associated with health. As it was
mentioned above, lead causes poison
into metabolic system and it is a
neurotoxin that binds essential enzymes
and several other cellular components
and inactivates them. The symptoms of
lead poison are haemopoietic, nervous,
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OTPOBSIHE Ca XEeMOMOETUYHU, HEPBHH,
CTOMALUHO-YpeBHN U 6bOpeYHn Npobremm.
OnoBoTo MOXe aa 6bAe onacHo 3a 3gpa-
BETO, 0CO6EeHO Npu Mankute deua. ONoBo-
TO MOXe [a HaBpeau Ha pacTexa, nosefe-
HMETO M CNOCOBHOCTTA Ha AeTeTO fa Ce yuu.

4. N3BOAMN

Bb3 ocHoBa Ha pesynrartute 3a
Texkute metanim (Cu, Pb, Zn) moxem ga
3aK/104MM, Ye TOKCUYHUAT enemeHT Pb B
aiuara 3a NPOMULLMIEHW Len nokassa
Mo-BMCOKO OT [pPaHWYHO HMBO nopaan
HefjoxpaHBaHe WU U3NOM3BAHETO Ha
N3KYyCTBEHa XpaHa B Te3n epmu, KOeTo
BOAM [0 NO-roNsiMo yBenuyasaHe Ha Pb n
Cu B giuata B cenata, okoso 9-10%.
Okono 1-2% oT HMBOTO Ha Zn e
YCTaHOBEHO, Y€ e MNO0-BUCOKO B npobute
OT fAiua, B3eTK B ABe cena, OTKOJIKOTO Ha
Zn B AuaTta 3a npoMmuwaeHn uenn. Haii-
CWIHUTE dhakTopu NPKU 3aMbpPCABAHETO Ha
anuara ¢ TeXKM MeTaim ca 3aMbpceHata
XpaHa, 3aMbpPCEeHUAT Bb3AyX, 3aMmbpcsBa-
HETO Ha BojaTa U CbOMpaHeTo Ha TeXKu
MEeTasIM B 3bpPHEHUTE KYNTYypW, N3nos3Ba-
HMW 3a XpaHeHe Ha KOKOLWKW, U [pyru
XpaHu npuemMaHy KoCBeHo. Kato ce umar
npeasua oTpuLaTenHoTo BANSHUE BbPXY
YOBELLKOTO 34paBe, NPUYMHEHO OT TEXKU-
Te meTanu, ocobeHo oT Pb, ce npeno-
pbyBa fa ce 06bpHE CEPUO3HO BHUMaHWe
Ha U3XBbP/ISHETO Ha 3aMbpcuUTENN B OKON-
HaTa cpefa; ocTaTbLM OT TEXKU MeTau B
XpaHUTe W KOHTPON Ha CbAbPXaHMETO Ha
TEXKM MeTa/IM Mo BpeMe Ha Mpou3BOA-
CTBEHMSA NPOLEC Ha NTUYN XPaHW.

gastrointestinal and renal systems. Lead
can pose a health concern, especially for
young children. Lead can harm a young
child’'s growth, behavior, and ability to
learn.

4. CONCLUSIONS

Based on the determined results of
heavy metals (Cu, Pb, Zn), we can
conclude the toxic element of Pb in the
industrial egg indicates higher level than
threshold limit due to malnutrition or the
use of artificial food in those farms which
has lead in increasing of Pb and Cu
greater than in the eggs of the villages,
around 9-10% higher. Around 1-2 % of Zn
level was found to be higher in eggs
samples taken in two villages than Zn
level in industrial eggs samples.

The most influential factors in
contamination of eggs with heavy metals
are contaminated food, air pollution, water
pollution, and heavy metal gathering in
cereals used for chickens feeding and
other foods taken indirectly.

Considering the negative effects in human
health caused by heavy metals, especially
by Pb, it is recommended to pay serious
attention to pollutant discharge into the
environment; residue of heavy metals in
the foodstuffs and control of heavy metals
content during the production process of
poultry foods.
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