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PE3UME
YTunaj cucremMa ap:kamba KOKOIIM HOCH/bA HA KBAJIUTET U XeMHjCKH CACTAB jaja

[nsp ucTpakuBama je OMo J1a ce YTBP/IU Ja JIM MOCTOje pa3iuKe y KBAIUTETY jaja, XEMH]CKOM U
MAaCHOKHCEJIMHCKOM cacTaBy u3Mel)y pas3iuuuTux CcUcTeMa JpXKama KOKOUIM HOCHIbA.
AHanmu3upaHa Cy jaja U3 KaBE3HOT y3roja, CHCTEMa ca CIO0OJHHMM HCITYCTOM M jaja oborahena
oMera-3 MacHUM KHCelMHaMa. 3a morpede ucTpakuBama y3eto je mo 30 jaja u3 cBa Tpu cucTema
npxkama. CucTeM Jpkama KOKOIIM HOCHMJba 3HAYajHO j€ YTHUIA0 Ha Macy jaja, 00jy Jbycke,
yrucrohy u ne05puHY Jbycke. O yHYTpalllbUX IMapamerapa KBAJIUTETa jaja CUCTEM JIp)Kamba je
3Ha4YajHO yTHUIIa0 Ha XOrome jeAwHHIE W 00jy kymaHma. Hajpehe koHIeHTpamnuje mpoTenHa
YCTAHOBJbEHE CY y KaBE3HOM CHCTEMY, JIOK Cy HajBehe KOHIIEHTpalrje MacTH yCTaHOBJbEHE KOJI
jaja oborahenux omera-3 MacHMM KHCeIMHaMa. Jaja M3 KaBE3HOT CHCTEMa Cy MMalia HajBehe
KOHIIEHTpalyje 3acuheHnX MacHHUX KHCEIMHA, a jaja oboraheHa omera-3 MacHMM KHCeTMHaMa
He3acMheHNX MacHUX KHCENHA.

KibyuHe peun: KOKOUIN HOCUJbE, CUCTEMH JIp)Kamba, KBAJUTET jaja, MaCHE KHCEInHE
SUMMARY
Influence of laying hens housing system on quality and chemical composition of eggs

The aim of the research was to determine the differences in external and internal egg quality,
chemical and fatty acid composition between different housing systems. Eggs from cage system,
free-range systems and eggs enriched with omega-3 fatty acids were analyzed. For the purposes
of the research, 30 eggs were taken from each of the three housing systems. The housing system
of laying hens had a significant effect on egg weight, shell color, cleanliness and shell thickness.
Among the internal parameters of egg quality, the housing system had a significant effect on
Haugh units and yolk color. The highest protein content were found in the cage system, while the
highest fat content were found in eggs enriched with omega-3 fatty acids. Eggs from the cage
system had the highest concentrations of saturated fatty acids, and eggs enriched with omega-3
fatty acids of unsaturated fatty acids.

Key words: laying hens, housing systems, egg quality, omega-3



1. YBOJ

JKuBuHapcTBO je TrpaHa cToyapcTBa OJ BEJIMKOI 3Hayaja 3a mnpuBpeny. KuBHHapCKa
MIPOM30BO/IEHA j€ JaKO 3Ha4YajHa y 00e30ehBamky OCHOBHHUX KUBOTHUX HAMHPHHMIIA 32 YOBEKA, MPe
cBera Meca u jaja. [lopen 0OCHOBHMX MPOW3BO/Ia )KHBUHAPCKOM MPOU3BOIEHLOM JI0OHMjaMO U IpyTe
HYCIIPOM3BO/IE KOjU c€ KOPUCTE Kao CUPOBHHA 3a Apyre HHAycTpuje. JKUBUHAPCKU TPOU3BOIU CY
JOCTYITHU CBUM KJlacama JAPYUITBA, IITO yTUYE HA HEHY MACOBHY NPOU3BOY U MOTPOIIBY.
Koxkormrke cy 300r CBOjUX NMPHIATOJJBUBHX KapaKTEPHCTUKA BeOMa TOTOJHE 32 Tajelhe Y CBUM
CHCTEMHMa, KaKO y €KCTEH3UBHOM TaKO M y MHTe3WBHOM. HOBHja McTpakuBama roBope Jia ce
JbyM CBE BHWIIE HWHTEPECYjy 3a T3B. alTepHATUBHE CHUCTEME Trajema, jep cMmarpajy na cy
MIPOU3BO/IM M3 OBUX CHUCTEMa JAlIeKO KBAIUTETHHjU. Ca MOpacTOM CTAHOBHHUIITBA M pa3BOjeM
CBECTH Jla KBAJIUTET HaMUPHHUIIA U HAYWH HA KOjU Cy OHE TPOM3BEICHE MOKE MMATH BEIHKHU
YTUIAj Ha 3ApaBJbe MOTPOIIAYa, OPacio je U UHTEPECOBAkE 3a MPOU3BOJC M3 ATEPHATHBHUX
crcTeMa rajema. Y HOBHje BpeMe, yliora XpaHe HUje caMo Jla YTOJIH I U J1a 00e30e1 OCHOBHE
XpaHJbMBE MaTepHje 3a JbYACKY HCXpaHy, Beh W Ja copeud mojaBy OOJIECTH IMOBE3aHHUX ca
HeoAroBapajyhoM McXpaHoM, Kao W 1a moOoJseina (pu3nyKy W MEHTaJaHy J0OpoOHUT moTpornayda
(Sir6 m cap., 2008). Miranda u cap. (2015) HaBome ma HEKH CACTOjIIM jaja WMajy YJIOTY Yy
MPEBCHIMJH TI0jaBe XPOHWUYHUX U WHPEKTUBHUX oOosbema. [lopen xemujckor cacrasa,
MAaCHOKHCEJIMHCKHU CacTaB jaja je jefaH o] HajOMTHHUjUX MapaMeTapa Kaja je y MHTamy UCXpaHa
CTAaHOBHUINITBA. 300T TOra ce M MPOU3BOJE jaja Koja Cy HaMeHCKH obOoraheHa omera-3 mMacHUM
KHCEJIMHaMa, aji O0CTaje OTBOPEHO NMHUTame Ja JIM jaja ca UCIycTa uMajy moBehaH caapikaj
oMera-3 MacHHX KHCEJIHMHA Y OJHOCY Ha jaja M3 KaBe3HOTr cucrteMa. Basmacioglu u cap. (2005)

HaBO/JIE J1a KOH3YMHpaHa TpaBa ca UCIyCTa MOKe OMTHO YTUIATH Ha pa3jivKe y KBAJHUTETY jaja.



1.1.CUCTEMMU JAPKAIBA

KaBesnu cucrem rajema KOKOIIM je OOJWK HMHTE3WBHOT CHCTEMa Tajema, KOju MOoApa3syMeBa
TPYITHO Tajelhe¢ KOKONIM Yy KaBe3WMa Yy jEeAHOM WIM BHUIE crparoBa. KaBesHH cucTteM
H0JIpa3yMeBa rajee )KMBUHE Y KOHTPOJIUCAHUM yCIOBUMA, TJIE€ CE KOHTPOJIUIIE MUKPOKIIUMAT Y
3aBHCHOCTH O] KaTETOPHje W CTApOCTH JKMBUHE, Ka0 M THEBHA KOH3yMalldja XpaHe. Y CBETY
MOCTOj€ PA3TMYUTE 3aKOHCKE PETyIaTHUBE BE3aHE 3a MPOCTOP KOJU C€ KUBUHHU Mopa 00e30e1uTH,
1ok ce y EBporickoj Yauju o 2012. rogrHe KOKOIIIKE HE MOTY JIPKaTH y KIACHYHUM KaBE3HUM
Oarepujama ca mo 4-5 xoka y kaBe3y auMmeH3uja 45x45x45cm, a mpakca je mokaszana jaa je
ONTHMATTHU TPOCTOP 32 KOKOIIM HOCHJhE KOH3YMHHX jaja y OaTepHjCKOM CHCTEMY Trajermba
400-600cm” (Munomesuhi u Ilepuh, 2011). V 0BOM CHCTeMy rajema ce KOPHCTE XHOPHIH
BUCOKOT' TE€HETCKOT TOTEHIIMjala, Y3 MOTIYHY KOHTPOJIy CBUX aMOMjeHTaHUX ycioBa. Kox Hac
ce Hajuemrhe KOpUCTE XUOPUIU KOjU HOCE jaja OpaoH Jbycke, kao mrto cy ISA Brown, Hisex
Brown, Hy-line Brown uta. OBaj cucteM rajema HUje MOBOJbAH ca aclekTa J0OpOOUTH KUBUHE.
Kusuna Hema xoMmdop y KaBe3uMma, HE TOCTOje THE3Ia, celalia, MeNryaHo KynmaTWio U HeMa
MOTYNHOCT HCIIOJhbaBalba OCHOBHHX OOJNHMKAa MOoHamama. OHO MmTO My NSPUHUTHUBHO HIAC Y
npuior je 6oJjba KOHTpOJIA Haj jaToM, OoJba XUTHjEeHA, 00Jba 3PAaBCTBEHA 3aITHTA U Mambe

KaHuOaImM3Ma.

Cnuka 1. KaBe3Hu cucreM apxama KOKOLIN

AJNTepHAaTUBHU CHUCTEMHU Tajeha KOKOIIM Cy MOCIEIHBUX TOAMHA CBE BHIIE MOMYJIapHHU, ca
MOpacTOM CTAaHOBHMILTBA pacTe U cBe Beha nmoTpeda 3a )KMBUHAPCKUM MTPOU3BOIMMA, MTOTPOIIAYU

ce CBe BUIIIE HHTEPECY]y 3a IPOU3BOJE Ca aTePHATUBHUX CHCTEMa I'ajerha KOKOIIH, jep cMaTpajy



Jla Cy TPOU3BOM 3/IpaBUjU M O€30€HUU 32 UCXpaHy. Y alITepHATHUBHE CUCTEME rajerha Crauajy:
CIO00OJHH CHUCTEM Ca HUCITyCTOM, TIOJHM CHUCTEM Ha JAyOOKOj MPOCTHUPIM, aBUjapHU CHUCTEM M
OpraHCKa MPOU3BOIHHA.

CymTiHa ciio00IHOT UCIyCTa KOJ KOKa HOCHJbA j€ Y TOME IITO Ce MOXKE€ KOPUCTUTH HCITYCT.
YHyTap objekara, o QyKHHHU HaJla3u Ce PEIISTKACTH MO KOjH 3ay3uMa 2/3 yKyIHe MOBPIIUHE
objexta. Ca o0e cTpaHe Haja3ud ce MPOCTOP 3a CIOOOTHO KpEeTame KOKOIIM KOjU MOpa OWUTH
npekpuBeH npoctupkom. Cenana cy Hajuenrhe o MeTaja UM IJIACTUKE, a UCIIOJ BUX Ce HaJla3u
KaHaJl 32 CKyIJbabe CTajihaka. Ha pemeTkacToM moay ce Hajiaze THE3/1a, IOjWINIE U XPaHHITHUIIE.
['He3na ce mocTaBibajy Ha HajyIaJbeHH]e KpajeBe 00jeKTa, THME U Ha HajJMUPHHU]E, a MOTY OUTH U
Ha CPEJMHM PEIIeTKACTOT Jeia YKOJUKO je oMOoryheHo ayToMaTcko cakylubame jaja. ['He3no
Tpeba ga omoryhu ga KOKOIIIKe Ha MUPY HOCE jaje, a YjeIHO U Ja CIIPeur MPEeTepaHo 3aIp:KaBame
KoKomH y rHe3ny. ['Hezma ce 36or Tora mpase 80-100 cm u3Haa moaa M mpase ce O]l JIETaBa.
Hajuemhe ce mpaBe rpymnHa raeszia, Tako Ja y BUX MOXke ctatu 4-6 kokomaka. CKyrubame jaja
13 OBAaKBHUX THE3/la je OTEKAHO Ma ce OHa n30eraBajy Koja BeauKux jata. [lojenuHavna THE31a ce
npaBe y 3-4 pena, BenuuuHe 35x35 cm, ox aApBeHuX nacaka. Jloma cTpaHa THe3da je MyHa, a
3aamba CTpaHa je TOKpeTHa ITo omoryhaBa cakymbame jaja. [loTpommaum ce cBe Bulle
oTpeieby]y 3a jaja KOKOIIM ca UCITycTa, cMaTpajyhu na cy oHa 3apaBuja 3a ucxpany. Kokommu y
CI1000/THOM HCITYCTY MMajy MOTYNHOCT MCIIOJbaBamha OCHOBHHMX OOJIMKA TOHAIIama. ¥ OBAKBOM
CHCTEMY Trajema Cy MOTpeOHEe BeJHMKe MPOHM3BOJHE TMOBPIIMHE KA0 M JIOCTa JhYICKOT pana

(Munomesuh u [Tepuh, 2011).

Crnuka 2. YHYTpaIIshy U3riIe] )KUBUHAPHIKA



HcnycT Tpeba ma Oyne mpeKpuBEH BETreTalrjoM, Ja UMa HaJICTPEIIHMIIE U J1a )KUBUHU oMoryhu
cno0oman mpuCTyn Xpanu U Boxu. CiaobOomaH mpoctop MM omoryhaBa 1a MCIOJbaBajy CBOje
OPUPOIHO TOHAmame, 00Jby KOHIWIHM]y M O0JbY OTIOpPHOCT mpeMa Oosectuma. Jlyxom
U3JIOKEHOIINy CyHIy >KuBHHa moBehaBa HMBO BUTaMuHa D u jaua umynuteT. [lopenm oBux
MPUPOTHUX O0COOMHA KOKa, OHE CE Bashajy y MpAIIWHU, YeTIPKajy, KIbYIajy, a TOJaTHO Ce XpaHe

Ha ucnycty (Miele, 2011; Munomesuh u Ilepuh, 2011).

1.2. KBAJIMTET JAJA

[Totpommaun pedepupajy jaja npaBuiHOT 00aMKa (6€3 nedopmarmja), TamHo cmehe 60je Jbycke
KOja je 4ucTa, 1ena u npasuine rpabhe. Ilpema HOBOM mpaBIMHUKY KOjU je CTYIHO Ha CHary of
01.01.2020. rogune, moapa3yMeBa ce Ja CBako jaje koje ce Hahe y mpomaju mopa OuTH
obenexeHo mpemMa cucTeMy rajema: 0 - oprancku y3roj, 1 - cmoOogHu UCITYCT, 2 - OJHU Y3T0j U
3 - kaBe3HHM y3r0j. Jaje MOpa UMaTH O3HAKY JpKaBe U3 KOje MOTHYE KAao U 03HAKYy (apMe Ha KO0jo]

j€ CHeIleHo.

Crnuka 3. Jaje ca 03HaKOM

HoBuM npaBuimHHKOM jaja ce pa3BpcraBajy y 2 kimace "A" u "B" Jaja "A'"kimace He cMejy OuTH
crapuja ox 28. maHa 1 Mopajy ce uyBaTu Ha Temmneparypu 5°C. Takohe, jaja "A" kinace ce He mepy
HU TIpe, HU TOCTIe KJIacUparma, HUTH Ha OWIIO KOju HauMH 4KcTe. He cMmejy ce u3maratu mocTynky
KOH3EepBUpama WK xJjahewmy Ha Temneparypu Huxoj on +5°C. Kaga npecrany na ucnymaBajy
3aXTeBe KBaJMTeTa yTBpheHe 3a Ty Kjacy, MOTY C€ TUPEKTHO TOCTaBHTH 3a WHIYCTPH]jCKY
npepany. Jaja “A” kmace ce kiacupajy u npema macu Ha S ucnon 53g , M ox 53-63g, L on

63-73g u XL nipexo 73g Jaja "b"kiace cy HaMemeHa HCKIJbYYUBO 32 HHIYCTPH]CKY MPOU3BOABY.



1.2.1. MaHe cnio/balimer 1 yHyTpalimber KBaJIuTeTa jaja

Jaje HempaBHJIHOT 00JIMKA

Kana je xBanurer OenmaHIia BeoMa JIOII, HE TIOCTOJU JTOBOJHAHO YBPCTA MOJIOra Ha K0joj Ou ce y
TOKY (opMmupama jajeta u3rpaauia Jbycka. Pas3nmo3m Koju ce CIOMHIbY Cy pa3Ha BHUPYCHA
o0obea W OWIIO KakaB BHUJ y3HeMHUpaBama Hocuibe mpe oumnosunmje (Ilepuh m Birkhold,
2005).

- MekaHa Jbycka

Mekana JbycKa ce jaBjba KOJ cTapujux Hocusba. OBy MaHy y3pokyje HegoctaTak Ca y ucxpaHu,
Kao M BHCOKa TeMIlepaTypa y 00jeKTy IITO JOBOIW 10 Mame KoH3yMammje Xxpane (Ilepuh n
Birkhold, 2005).

- Hacaare Ca Ha jajuma

Hacnare Ca Ha jajuma ce jaBjbajy IPETEKHO KOJA MIIAZIMX HOCHJbA, YCIEA AYXKET 3ajpKaBamba
jajera y yrepycy (ITepuh u Birkhold, 2005).

- Hanykusa jbycka

Jaja ca HamyKJIOM JbYCKOM HAcTajy 300T HeaJleKBaTHOT MOCTYIama ca jajuMa y TOKY Kilacupama,
caKyIJbamha W TpAHCIOpTa, MITO je yjeaHo Hajsehu ryoutak y mpousBoimH jaja. (Ilepuh u
Birkhold, 2005).

- [Ip/baBa Jbycka

Hakon oBuno3wuiiyje jaje Moke 10h# y KOHTAaKT ca MHOTUM KOHTaMHUHEHTHMA Kao IITO Cy U3MET,
NPOCTHPKA, MpammHa u Apyre Heuuctohe. Takohe jaja mory OuTH 3ampibaHa KpBJbY WIH
canpkajem apyror Hamykior jajeta (Ilepuh u Birkhold, 2005).

- Jaje ca nBa :xymaHua

OBa mojaBa HacTaje kama aohe mo nBe y3actomHe oBynanuje. [lojaBa jaja ca aBa jxyMaHIa je
yemha Ha TOYETKY MPOM3BOJHOT IMKIIyca, Kaja puTaMm Homlewa Huje jomr yckiahen (Ilepuh n

Birkhold, 2005).



Cnuka 4. Jaje ca 2 )xymaHna

- KpBaBe mpJbe

KpBaBe mMpibe y jajeTy HacTajy Tako IITO MPUIMKOM OBYJIAIHMj€ €0 KPBHOT CyJa 3ajeIHO ca
JKYMaHIIETOM JIOCTIEBa y jajOBOJA. Y30pIM MOTY OWTH Pa3IHMYHMTH: TEHETCKU (PaKkTopu, MCXpaHa,
CTapOCT HOCUJbA, y3HEMHUPABake HOCHIba — MOCEOHO y Bpeme oBynanuje (Bummwuh u cap., 1982;
[epuh u Birkhold, 2005).

- Boaeno 0es1anne

YHyTpammu KBAJTUTET jaja onaja ca crapoirhy Hocuiba. benaniie je BOOmUKaBO Yak U KOJl TEK
CHECEHHX jaja. Y3poIlM BOJeHOTr OenaHma cy: WHPEKTUBHE OOJEeCTH, Kao MTO je MHPEKTUBHU
OpOHXHTHC, 3aTHM BHCOKa aMOHMjeHTaJIHa TeMIepaTypa, MojeMHa XpaHuBa (IIICHUIA), JTEKOBU
Ha 0a3u amoHHMjyMa u cyindara, MOTY YTHIIATH Ha MojaBy BoamukaBor Oemanma (Ilepuh u
Birkhold, 2005).

- IleraBo xymaHue

Oga mnojaBa ce yemhe jaBba y JETHUM MECEIMMa, a Y3pOK MOTY OMTH JIEKOBH (HHMLApOa3uH),
nape aMOHMjyMa, TTUITUEPA3HH WA TOCHUITON (aKIaJION - TIOPEKJIOM M3 MaMyKoBe caume). Boma
NPOAMpPE y JXKyMaHIe KpPO3 BUTEIUHCKY MEMOpaHy INTO TOBOAM JIO T0jaBe CBETIIMX Iera Ha

xymanny (Ilepuh u Birkhold, 2005).



XEMMUJCKHA CACTAB JAJETA

Jaja cy usBanpenan u jedptun usBop nporenna, Beher 6poja XpaH/bMBHUX cacTojaka, yKibydyjyhu
pubodunaBun, cenen u ButamuH K. Jaja Takohe canpxe gonny kucenuny, Butamune A, b, Jl u E.

Jaje cagpxu M XONHMH KOjU CE MOBE3Yje ca paHUM pa3BOjeM Mo3ra. Jaje je mobap u3BOp JyTEeHHA,
3€0KCaHTHHA, U aHTHUOKCUJIATUBHKUX KapoTuonunaa. (Jypuh u cap., 2005). Jaje ce cactoju u3 tpu

OCHOBHa jiena: xymaniie of 31-33%, 6enanne ox 57-58% u sbycke ox 10-11%.

Zumance

Ljuska

Crnuka 5. YHyTpallmby Ipecek jajera

Tabena 1. Onnocu nenosa jajeta y %, npema Bpetu (M3Bop: Jajuh, 2012)

Embrionalni disk
Membrana Zumanceta

Bpcra benmannie | XKymanue | Jbycka
Koxkom 58,0 31,0 11,0
hypka 57,0 32,0 11,0
I'ycka 52,5 35,0 12,5
[TaTka 52,5 35,5 12
bucepka 52,3 35,1 12,6

Jbycka ce cacToju o7l TaHKE OIHE, cioja kanuujyM kapoonara (CaCOs3y u nBe 3amTuTHe onHe. Ha

HOBPIIMHYU Cy MOpPEe KOje MMajy YJIOry pa3MmeHe racoBa, kojux uma oko 10.000. ITopen CaCOj;

(95%) mwycka canpxku u npoteune (3,3%) u Boay (1,6%).

Spralno
viakno




Kymukyna je crnojpallllbil CJIOj jajeTa KOjU TMOKpUBA IOpe, LITUTU jaje O NpJbaBIITHHE M
MHUKpOOpranu3ama, u omoryhaBa pasMeHy racoBa yHyTap jajera.

Memobpana ce cacToju OJf YHYTPAIIIbE U CHOJbAIlIhe MEMOpaHe YHje CTPYKTYpe Cy Kao CIojeHa
Mpexa. [lebspuHa crospammme MeMOpane je oko 50 um u yHyTpammke oko 15 uMm. MemOpane ce
cacroje on oprancke (70%), meopraucke cyncranine (10%) u Bome (20%). [maBHU opraHcku
CacTojIM Cy NPOTEHUHH, Ca MaJIOM KOJMYMHOM JIMIIUA U YIJbEHUX XUIpaTa.

Xanaze cy GenaHyeBMHACTE TBOPEBHUHE YBH]jEHE Yy BHIY TaHKHUX HUTH, JIBa “yeTa’ Koja ApiKe
KyMaHIle y CpeIMHH OelaHIa.

TI'epmunannu ouck ce Hajla3u Ha MOBPIIMHM J)KyMaHIA U KOJ OTUION)eHMX jaja HA OBOM MECTY Ce
¢bopmupa eMOpHOH.

Ba3zoywina komopa HacTaje yciej HarJoOT CHIDKEHa Temreparype jaja. Hakon momnarama jajeta
Koje je y KokommujeM Teny Omino Ha Temmeparypu ox 42°C cmamde Ha oko 20°C mro je
TeMIlepaTypa CIOJballllbe CpeluHe, Johe 10 CKylbama cajapikaja jajera M J0 pas/Bajama
MeMOpaHa Ha TyNoM Jeiny jajeta. [Ipomep BazayiiHe komope je oko 14 mm, a BucuHa 1-2 mm .
Jaje koje HHWje cTapuje om 3 AaHa WMa BazAyIIHY KOMOpy Mamy oa 4 mm (yTrBphyje ce
MPOCBETIhaBakbeM). TOKOM CKIIaIMINTEHa, Ba3IyIIHA KOMOpa ce moBehasa ycies ryouTka Biare
U3 cajpXkaja, Tako Jla Ce HhEeHa BUCHMHA y3MMa Kao MEpWJIO CBEXXMHE jaja. BenmunHa BazmyiiHe
KoMope ce moBehaBa Kako BOAa HCIapaBa Kpo3 JbYCKY, a Op3MHa OBOT IpoLeca 3aBUCH O]l
TEeMIIepaType U pellaTUBHE BIXXHOCTH Ba3dyXa Yy KOjeM ce jaje uyBa, Kao M CTPYKType JbYCKe
(Jypuh u cap, 2005).

benanye je BogeHacTH KOJIOUIHA OMOTaY KyMaHIIa, ca HajpehuM ydentheMm y yKyITHO] MacH jaja.
['maBHa KOMIIOHEHTa MYy je€ BoOJa, caapku OKo 40 pasnuuuTHX NpPOTEMHAa U J00ap je U3BOp
puboduaBuHa. Ilporennu O6enanna uMajy aHTUMUKPOOHO JI€JIOBamk-e U MOpe JbyCKe ILITHUTE jaje.
[Iporenn OenaHia cy oBOanOyMHH, OBOTpaHC(EpHUH, OBOMYKOW], JH303UM, (PIIaBOIIPOTEHH.
Osoanboymun je OCHOBHHU Jieo OeaHIla M Haj3aCTYIJbEHH]U TPOTEHH KOjH j€ MPUCyTaH y OenaHIty,
oko 60-65%. OBoanOymuH cagpxxku oko 385 amuHO KucenuHa. QOQeompancghepun je
0aKTepHOCTATUK, CTBapa CTAaOMIIHE KOMIUIEKCE ca JOHMMa I'BOXha M MMa BaXKHY YJIOTY Yy 3allITUTH
YHYTpAIbEr cajipikaja jajera o4 MUKpoouosonike koHtamuHanuje. [Ipucyran je y 6enaniy 12%.
OsomyKkouo je OaKTEpHOCTATHK, 3HAYajaH je y TOME IITO HHXHOWpA TPHUIICHH, KOJU HEKe
OakTepuje KOpUCTE 3a Bapeme nporenHa Oenanma. Ilpucyran je y Oemanmy 11%. Juzoszum je

OakTepHoIH]l, HapyllIaBa UHTErpuTeT hennjcke MemOpaHe rpaM MO3UTHBHUX OaKTepHja U pazapa



camy henujy. @nagonpomeun je Takohe OakTepruoCTaTUK. 3HAUAjaH je y Be3uBamy pudbodiaBrHa

13 KPBOTOKA, YUME Ta CKJIAIUIITH 33 TOTpede eMOpHoHa.

Tabena 2. Xemujcku cactaB Oenanma u xxymanna y % (uzsop: USDA, 2010)

XeMujcku cacTas, % benanue Kymanue
Bona 86,6 49
[IpoTenn 11,4 16,7
Mactu 0,2 36,6
Ileneo 0,8 1,5

Kymanye je cactaB/b€HO OJ MPOTEWHA, MACTH, MUHEPAJIHHX MaTepuja, BUTAMHHA U BOJE.
CrpykTypy mpoTeuHa jkymaHla uuHe: BUTenuH 48%, ButeneHuH 38%, docsutuH 4,3% u
muBeTHH 9,6%. Mactu koje Cy 3acTyIUb€HE Yy >KyMaHIly CauWibaBajy HEYTpalHH JHUIHUIA U
bochonmunuau:

- HeyTpayHu nunuu (65%), unHe ux Ju- U TPUTIIULEPUIN

- pochonunuam (28%) umajy GyHKUIH]y eMyIratopa, a 0j CBUX je Haj3acTyIJbEHU)U JICLUTHH.
Jlumuaun xymaHna yKIbydyjy Tpuriauuepuzae, dochonaumnuae, XoJaecTepos, Iepedposune u
HEIITO JAPYTUX MamHuX Junuaa. JIunmuaw w3 sKyMaHIla MpecTaBibajy jellaH oJ HajooraTHjux
M3BOpa MOHOHe3acMheHMX MacHUX KuceluHa. [’ JaBHe MacHe KHCEIHHE Yy JKyMaHIly jajeTra cy
oneuncka (C18:1), nunonna kucenuna (C18:2), manmutuncka (C16:0) u creapuncka (C18:0).
dochomunuay KymaHIa jajera nmpeacTarbajy dhocharuauaxoaud U GochaTuanieTaIOHaAMUH.
dochaTHANIXOJIUH je TTPETXOJHUK aleTUIXOJNHA KOjU (HYHKIHMOHHUIIE Ka0 HEYPOTPAHCMHUTED.
Kaga cy y nuramy crepoiu, CKOpO caB CTEpOJ KOjU ce Moxe npoHahu y KymaHuy je
XOJIeCTepoll. Y KyMaHIly CHUPOBOT jajeTa ra uma 1,6% omHoCcHO 5% YKYIMHUX JMIHAJIA KyMaHIa
a Ol YKYITHOT XoJiecTepoJia y cI0001HOM 00JIMKy ra uMma oko 84%, a 16% npencrasspa ectap
XOJIeCTepoJa.

V jajeTy cy NpPHUCYTHHU M IPUPOJHH “‘MaK” CTEPOIIH Kao IITO Cy: OpacHcKacTepoll, KaMIecTepod,
CTUIMAacTepoJI U 6eTa-CUTOCTEPOII, Koju rmoBehaBajy xonecTepo, 1 cMamyjy KapAHOBacKyJapHa

obonema. KOHKpETHO XOJecTeposl je Haj3HAYajHU]U CTEPOJT KOjU C€ Hajla3u y OpraHu3My, OHIIO



c1000/1aH WM eCTepU(UKOBAHHU, UTPa BXKHY YJIOTY Y OpPraHU3MY jep je MpeKypcop y CHHTE3U
CTEPOUIHUX XOPMOHA, BUTaMMHa I, )KyyHHX KHCEJIMHA, a YJIa3H y cacTaB henujckux MmemOpaHa
Mosra. O3HaueH je Kao HajoArOBOPHU]HU 3a MOjaBy apTePOCKIEpO3e U KOPOHAPHUX 000JbeHa KO
Jpymu. M3 oBUX pasiora je jemaH ol HajupoydaBaHUJUX JUMUIHUX jeAHmbCHha, BHllle HOBHjUX
UCTpaXMBama yKa3yje Ja XOJIECTepOoJ] HHje TJIABHM Y3pOK HAKyIUbamy aTepOCKICPO3HUX
Hacllara Ha YHYTpalllbHM 3HJ0BMMa KpBHUX cynoBa (Bourre, 2005., Hancock u cap, 2003.,
Panmoman., 2018).

XonecTepos KOju y OpraHW3aM YHOCHMO XpaHOM, KOJ 3JpaBHX 0co0a, MMa MajH YTHUIa] Ha
KOJIMYMHY YKYIIHOT XOJIeCTepoja y KpBU. Benukum pusuk 3a HactaHak OojecTu
Kap/JMOBACKYJIapHOT CHCTEeMa IIpeJCTaB/bajy 3acuheHe MacHe KHCEIMHEe U XpaHa Oorarta
TpaHc-MacHUM KkucennHama (Hrp. fast food). [locToje noka3u ma TakBe mpoMeHe Ha 3WI0BUMA
HACTajy Kao MOocJeAMiia JOUWIEr OJHOcCa OMera-3 M oMera-6 MacHHUX KHUCEIHHA, CMambUBABHEM
ynena omera-6, a mopehaBameM yziena oMera-3 MacHUX KucelnuHa, Moryhe je moctuhu sxesbeHu
OJTHOC KOjU MMa MO3WTHBaH yTHIAj HA OpojHe QyHKuMje Jpynackor tena (Jypuh u cap, 2005).
CBeTcka 3ApaBCTBEHA OpraHu3alyja Mpenopydyje ogHoc omera-6:omera-3 ox 3:1 mo 10:1.
Jlunomnporenn Hucke ryctune (LDL) cagpxu uzmehy 80-90% nununa u npeactaBsba INIaBHU
NPOTeHH y KyMaHIly jajeTra, y yYKYIHOM INPOTEHHY ydecTByje ca 65%, a kapakrtepuiie ra
emynratopcku kamauutetr (Hartman, 2001). Jlunmonporeun Bucoke ryctune (HDL) cappxu
21-22% nunupaa. JIMmonpoTenMH BHCOKE TYCTHHE MOCTOjH Kao KOMIUIEKC ca ¢ochonporenHoMm
Koju ce HaszuBa ¢GochuTuH. JIMMOMPOTEMHHU BUCOKE TYCTHHE TOTIOMaXY HW3HOIICHE
X0JIecTepoJia U3 TKHBA Teja y JeTpy y cBpXy mnpepaae. PocBUTHH y )KyMaHITy jajeTa jé OCHOBHU
docdormporenn u caapxu oko 10% docdopa u 6,5% yribenux xunpara. [Iponemyje ce na je 80%

dochopa xoju ce Hana3| y *KyMaHIly jajera onupat y pocsutuny (Hartman, 2001).

MACHE KHUCEJIMHE

MacHe kucenuHe ce Jene Ha 3acuheHe U He3acuheHe. Y jajeTy o 3acMheHHX MacHUX KHCEIHHA
HaJIa3MMO MAJIMUTHHCKY M CTEAPHHCKY, a 01 He3aCHNeHNX OJICMHCKY, IMHOJIHY ¥ JTMHOJICHHCKY.

[TarMuTHHCKA KHCENMHA j€ Haj3acTyIUbeHHja 3acMheHa MacHa KHUCENWHA Y JKUBOTHH-aMa W
Oouspkama. OHa je pBa MacHa KHCEJIMHA KOja je MPOM3BeeHa TOKOM JIUTOTeHe3e, U3 Hhe HACTajy

AYKC MaCHC KHUCCIIMHC.
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CreapuHcka KHceNMHA je 3acuheHa MacHa KHCEJIMHA YBPCTOr OOJHMKAa U KapaKTepPUCTHYHOT
Mupuca. JaBiba ce y OMWJbHUM U )KUBOTU-CKUM MAacTUMa U yJbUMa.

OnenHcKka KHceluHa I oMera-9 MacHa KHCeNuHa, criajia y MOHOHe3acuheHe MacHe KUCEIIHE.
JlunonHa kucenuHa je oMera-6 MacHa KHCEJIMHA.

JluHONEenHCKa MacHa KHCEJIMHA je Haj3HayajHUja oMera-3 MacHa KucenuHa. PacmpocTpameHa je
y MHOTUM OWJbHUM yJbMMa.buTHa je 3a perynanujy Metaboin3mMa, oJpxKaBame 3paBjba KOCTH]Y.
ApaxuJoHCKa MacHa KHCENIMHA CIajia y TPy €CeHIMjaTHUX MaCHUX KHUCEIHHA.
Euko3anentaencka kucenuna (EITA) je omera 3-macHa kucenmuna. [IpucytHa je y pubsbeM yiby
U KOIITYH-aBOM Bohy.

Jloko3axeKcaeHCKa KHCEIMHA je OMera 3-MacHa KHCeJIMHa, 3HadyajHa y IIPEeBEHUpamby
KapauoBacKyJapHuX oOoskema. CMmarpa ce ga ocobe Koje uMajy mpooOiiema ca
KapAHOBaCKyJIapHUM CHCTEMOM Tpeba Ja yHoce OHeBHO lg omera-3 MacHUX KHCEIMHA Y
ucxpanu (Pamoman, 2018). CactaB U 0JHOC MacHUX KHCEJIMHA Y jajuMa je BPJO YEeCTO TeMa
MHOT'MX UCTpa)kMBaya, ajly U norpoimrada. Hajeeha naxma ce mokjiama 0JHOCY OMera-6 MacHHX
KHCEJIMHA U OMera-3 MacHUX kuceiauHa. Omera-3 MacHe KHCEIMHE Cy Jeo hemmjcke MeMOpaHe,
ra caMUM THM Y4YE€CTBY]Y Y NMpaBWIHOM (YHKIIMOHUCAkhy HyKJIeapHUX perentopa. Takobe, one
cy "cupoBHHA" 3a CHHTE3y XOPMOHA KOjU DPETYJIHIIY 3rpyIlIaBamke KPBH, KOHTPAKTWIHOCT U
penakcaiujy 3ui0Ba apTepuja, Kao U uHGIaMaTOpHE Ipoliece y JbyAcKoM opranusmy (Pagoman,
2018). Jaja xoja cy oborahena omera-3 MacHUM KHCEJIMHAMa YTHUy Ha MAacHU MpO(UI y KpBU
nanyjeHara o0OJeNnuX O] XUIEPXOJIECTEpONIhje U CMamyjy 3aaprkaj Tpuriunepuaa (Bourre,
2005). Paznuke y MacHOKHCEIMHCKOM CacTaBy jaja y PAa3IMYUTHM CHUCTEMHUMA Jp)Karma je

pe3yATaT ucxpaHe KOKOIIH.

HYTPUTHUBHA BPEJHOCT JAJA

HajHoBuje npenopyke 3a HOpMajiHy U OalaHCUpaHy UCXpaHy y MOTJely YHOCA MacTH, C IIHUJbEM
NPEBEHIMje HACTaHKa XPOHWYHMX He3apa3HUX Oo0JlecTH, HIp. TrojasHOCTH, Aujabereca WU
KapAuoBacKynapHux Oonectu, cy cienehe: ykynHe mactu 15-30% enepruje, 3acuhene macHe
kucenmune mMamwe oa 10%, monuuesacuhene macHe kucenune 6-10%, TpaHC MacHe KHCETUHE
Mmame of 1%. Opranusmy cy norpeOHe BeoMa Maie KOJIMYMHE €CCHIINjaTHUX MACHUX KHCEJIHHA

oxn 0,2 no 0,54% c o03upoM Ha IHEBHE eHeprercke mnorpede, a morpede 3a omera-3 MacHUM
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KHCenMHaMma cy jom Mmame. Omera 3 MacHe KHCEIHHE, CBOJUM CaJpKajeM y jeIHOM jajeTy
3agoBosbaBajy 0,68% nHeBHUX moTpeda nmpoceunor notpomayda (Hayes, 2000; Omotade, 2004).
“Jlm3ajHupana jaja” Mory OuTh Oorata omera-3 MacHHM KHCEJIMHaAMa, KapOTHUHOWJTIHUM
MMUTMEHTUMa, BUTaMuUHOM E, opranckum ceneHoM u XpomoM. Omera-3 MacHe KHCEIMHE
CMamyjy BHCOK KpBHHM mputucak, LDL, XomecTteponl ¥ HHBO TpUINIMIEPUIA, CIIpEYaBajy
TpoMOO03y, arperanyjy KpBHHMX IUIOYHMIA, aTepocKiepo3y U Moxkaanu yaap. (Kpamuk u Jenuh,
2017). Omera-3 macHe KHCEJIMHE CTaIajy Y TPyNy MoJuHe3acHheHnX MacHUX KHCEJHMHA, 3a KOje
j€ JOKa3aHO Ja WMajy TO3WTHBAaH e(deKkaT Ha KPBHE CYIOBE W CpIE, CMamyjy PHU3HK O]
aTepOCKJIepo3e, CMamyjy VyhalHe Tpolece ¢ Yy HEKHM CIIy4ajeBUMa HCIO0JbaBajy
aHTHKaHueporeHo aejctBo (Pagoman, 2018). lo nanac je yrBpheHo na ce nonaBame yiba Koja
cy Oorara oMmera-3 MacHMM KHCEJIMHaMa, Y XpaHy KOKOIIW HOCHJba, MOXKE 3Ha4yajHO moBehatn
BUXOB caJipkaj y jajuma. OCHOBHHU ITWJb j€ Jla C€ HUBO OBHMX KHCEJHMHA y jajeTy moBeha Toauko
Jla ce KOH3YMHUPAmkEM jeHOT jajeTa 3aJJ0BOJbe JHEBHE MoTpede YoBeka. Y Ty CBPXY c€ Y XpaHy
7ofaje yJjbe JIaHa, yJbaHE penulle, CyHIIOKpeTa, pubsbe yibe u anre. [loBehaBame caapikaja
nmoMHe3acMNeHNX MacHUX KHUCEIMHA y jajuMa MOK€ MMAaTH M HeraThBaH edekar, jep jaja
MOJJIEXKY OKCUAALM]H M IPOMEHH YKyca, IITO OU ce MOIJIO PEIUTH J0/1aBale¢ aHTUOKCUAaHaca
y Xpany. lbuxoB canpikaj ce Moxke Jako moBehatu y jajeTy jep ce mpeHoce U3 XpaHe y jaje.
Kopucre ce ButamuH E, cenen u kaporenonu. Buramun E 1 kapoTeHOMIU c€ MOT'y 10JaBaTU Y
pENIaTUBHO IMIUPOKOM PACIIOHY, jep He M3a3uBajy mTeTHe edekre. Mehyrum, nomaBame ceneHa

Mopa OMTH MaXKJbUBO jep j€ OBaj eIEeMHET y BehuM KOHIIEHTpaIlijaMa IITeTaH.
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2.3AJIATAK 1 IIAJb PAJIA

3amaTak OBOT paja je Ja ce MCIUTA KBAIUTET jaja U3 Pa3IMUUTUX CHUCTEMa JIp)Kamba KOKOIIU Y
OKBHpY HcTe (hapMe, M Ja ce YTBPAU Ja JIM TOCTOje Pa3IuKe Yy CIIOJbAIEM U yHYTpaIlamkeM
KBAJIMTETY jaja Kao0 U y XeMHU]CKOM U MaCHOKHCEITMHCKOM CacTaBy jaja.

[{usp oBOT paja je Ja ce UCIUTAa KaKO Pa3IMYUTH CHCTEMH Jp)Kama YTUYy Ha YHYTpalllbU U

CTOJhAILIFU KBAIUTET jaja, Ka0 M HA XEMHjCKH 1 MACHOKHCEITMHCKH CacTaB jaja.
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3. MATEPUJAJI U METO/J PAJTA

[IpeameT ucTpakuBama OBOT paja Cy Ouia jaja W3 Pa3IMUMTHX CHCTEMa JpkKamkba KOKOIIU
HOCWJbA. AHanm3upaHa Cy jaja M3 KaBEe3HOT CHCTEMa, jaja W3 CJIOOOJHOT HCIyCTa W jaja
oOoraheHa omera-3 MacHUM KUCeTUHaMa. 3a aHanusy je y3eto mo 30 jaja u3 cBa TpH CUCTEMa
npkama of xuopuaa Lohman Brown. OarajuBad cam oaraja kokuue 10 18. Henesbe ctapocTH, a
HaKOH 3aBPIIEHOT OJIroja uX mpedairyje y o0jekar 3a eKCIuioaTanujy, riae octajy Ao 60. Henespe

crapoctu. Papma ca cBUM TOMOhHUM 00jeKTHMa ce IPOCTUPE HA OKO 5 XEeKTapa IMOBPIIUHE.

Crnuka 6. Jaja 3a ananuzy
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TaGena 3. Penenrtypa ucxpane xokomm Hocuiba (M3Bop: nobujeHa pementypa ca ¢apme Ha

K0jOj Cy Y30pKOBaHa jaja.)

Cacrojuu %
Kykypy3 3pHO 51,50
CyH1okperoBa cauma 14,95
['put 7,17
Cojuna cauma 6,68
CojuH rpu3 6,38
[TmennyHEe MEKUHE 4,88
Kvas Alko+ 3,00
Crouna kpena 2,44
Z-2 SA (mpeMukc-kapodu) 1,99
MoHoKaIIujym 0,40
Globalfix+ 0,30
Z-3 BK (mpemukc-BuramMmuHcKka goryna cmemm) | 0,20
JIn3un 0,20
MeTtnoHnun 0,09
CO 0,02
Axtra 0,01

[Tpemukc Z-2SA je MUHEpalIHU J0JATaK, OCUTypaBa CTaOWIIHO 3/paBjbe KOJA HOCHIbA, HU3AK
IPOIIEHAT MOPTAJIIUTETA, KA0 U JI0 ONTUMAaJIHE KOHJUIM]e Hocuiba. OBaj MPEMHUKC c€ KOPUCTH 32
WHTE3UBHHU]Y 00]y )KyMaHIIa.

[Tpemukc Z-3BK je BUTaMUHCKH J10J1aTak, Koju o0e30ehyje cBe moTpeOHe BUTAMUHE y UCXPaHU
KOKOILIM HOCHJbA.

Axtra mpencraBha €H3MMCKY KOMOWHAIM]y €H3MMa KCWJlaHaza W [-TiIykaHasza, KOju Cy BeoMa
3Ha4yajHU y CMellaMa ca BUCOKUM CaJprKajeM KuTapuiia. Y TH4e Ha N0oOO0JbIIake CBAPJBUBOCTH U
00Jpy KOHBep3HUje XpaHe. Bpio decT mpobiem Koju ce jaBiba je M0jaBa MUKOTOKCHHA y CTOYHO]

XpaHH, IITO je KOHTpoJcaHo y peuentypu ynorpedom Globalfix+. On npeacraBiba cpeacTBo 3a
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BE3MBak¢ MUKOTOKCHHA, OJJHOCHO JIOBOJIM JIO jauer MMyHUTETa Koa Hocriba. OOHaBIba M OjavyaBa
3UJI0BE I[PEBa, IOCIENIyje IPEeBHE NPOTHUB YyIaHE AaKTUBHOCTU WITO MOMaXe Yy OJIOKHpamby
poANpakba MUKOTOKCHHA.

Kvas Alko je aauTuB Koju ce KOPUCTH y UCXPaHU KOKa HOCHJbA. 3HAuyajaH je Kao mpexpamOeHH
aJUTUB 3a MCXpaHy KOKOIIHW, jep yThue Ha 00Jby CBapJbUBOCT XpaHe M 00Jby KOH3yMAallH]y.

Kopuctu ce na 6u mosehao mpousBoAmy jaja, jep je u3BaHpeiaH u3BOp BUTaMHUHA b.

3.1. CIIOJbAIIIbU KBAJIMTET JAJA

3a cBaky rpymny jaja oapehene cy crmemehe ocoOuwHe crospammer KBaJUTETa jaja: Maca jaja,

uH/IeKC 00HKa, 060ja Jbycke, yBpcToha Jbycke, unctoha Jbycke, 1e0JbHHA JbYCKE, Maca JbyCKe.

Maca jaja je u3smepena nomohy TexHuuke Bare. HakoH Tora, u3padyHara je nmpoce4Ha mMaca.

Crnuxka 7. Bara 3a mepeme mMace jajera

HNupexc odamka je oapehen momohy mHCTpyMeHTa 3a Mepeme nHIeKca obauka. OH ce noduje

KaJ| ce IMPHHA jajeTa MOAEIH ca BeroBOM JIy>KUHOM M MOMHOXH ca 100.
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Crnuxka 8. MHCTpyMEHT 3a Mepeme HHIeKca 00JInKa
Boja /bycke je onemuBaHa BU3YeITHO, CyOjeKTUBHOM oreHoM, oa 1 mo 5: 1 - Gena Jpycka, 5-

TaMHa JbyCKa.

Cnuka 9. OnpehuBame 6oje Jbycke

Yucroha sbycke je Takohe oxpehena BusyenHo, CyOjeKTUBHUM olleHama on 1 1o 5. 1 - yucra
JbyCKa, 5 — BeoMma MnpJbaBa JbycKa.

YUspcroha bycke je mepeHa ypehajem Egg Force Reader (Orca Food Technology Ltd, Israel).
VYpehaj pagu Ha IpUHLIUITY CHJIE JIOMa, OTHOCHO yTBplyje KOJHKa je chia moTpedHa aa Ou mykia

JbyCKa jajera.
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Crnuxka 10. Ypehaj 3a Mmepeme uBpcTohe Jbycke

Jed/pbuHa JbyCKe je MepeHa TUPEKTHO, Ha JIENTY JbYCKE KOJH j€ OJIBOJEH Ha €KBaToOpy jajeTa. Jaje

je pa30ujeHo, oJIBojeHa je MeMOpaHa U 1e0JbUHA j€ U3MEMpPEeHa MUKPOMETPOM.

- \ , L",«

Cnuka 11. Mukpomerap 3a Mepeme 1e0/buHE JbYCKe

Maca J/bycke je U3MEpeHa Tako IITO CMO Pa30WIH jaje, U3BAIWIN HETOB CaApiKaj U3 JbyCKEe U

HakoH 48 yacoBa U3MEPUIIN MaCy CYBE JbYCKe.
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3.2. YHYTPAIIILU KBAJIUTET JAJA

3a cBaky TpyIy jaja u3BpIIeHe cy cienehe aHanu3e ocoOMHA YHYTpAIIkher KBAIUTETa jaja: 060ja
JKymMaHIia, BUCHHA 6eJ1aHua " )KyMaHIla, IIMpUHAa 1 UHACKC KyMaHIla U MpPJbC.

BucuHna 0enaHna je MmepeHa moMohy TPHUITOJHOT MHKPOMETpa W M3pakaBa Cce y MIJTUMETPHMA.
Jaje ce pa3Ouje W WEroB caapkaj ce W3NMje Ha paBHy Iiouy. Kaga ce caapkaj ymupw,

MHUKPOMETPOM CE€ MEpU BUCHHA OeNlaHIla Ha paBHOM JIeNly OelaHIeTa.

Cnuka 12. Tpunoanu MukpomMeTap
Bucuna xymaHma je takohe MepeHa momMohy TPHIOIHOT MHKPOMETpA, Ha HAjBHUIIEM eIy

KyMaHIa.

Cnuka 13. Mepewme BUCHHE KyMaHLIA
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IIupuHa )KymMaHIa ce Mepuia moMohy KJbyHacTor Mepuia (uryosepa).

Cnuka 14. .Mepemwe muprHe )KyMaHIa myoiepom
HNHpaexe :KymaHIa mpeacTaBba OJHOC IIUPUHE U BUCHHE XXyMaHIa. J[oOuja ce kaia ce BUCHHA
’KyMaHIla OJIeJIH ca MIHUPUHOM >KyMaHIla U Ta BpeIHOCT MoMHOxH ca 100.

Boja :xymanna je onpehena Buzyenno momohy Pormose nenie3e y unrepsany oa 1 go 15.

Cnuka 15. Pomosa nenesa

MpJbe cy onpehuBaHe BU3yelTHO, MpeOpOojaBambEM.

Crnuxka 16. Jaje ca myHO MpJba

Xorose jenunuue (HU) npencraBibajy mapamerap Koju ce ozipelyyje Ha OCHOBY BUCHHE
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OenaHLla K Mace jaja ¥ MpejAcTaBba 3HAa4YajaH mapaMeTap CBEXHHE jaja. 3a yTBphHuBame XOroBux
jeauHuua kopuctu ce cieaeha gpopmyna:
HU =100 log (H + 7,57 — 1,7 x M0,37) (Peri¢ u Birkhold, 2005). CmaTpa ce aa je KBaJuTeT jaja

nobap ykonuko je Bpeagnoct HU u3nan 72.

3.3. XEMHUJCKHU CACTAB JAJA

On cBakor cuctema y3roja y3eto je mo 10 jaja 3a aHanmsy.

Xewmujcke aHanu3e BpieHe cy Ha [lemapTmany 3a croyapcTtBo IlosbompuBpennor dakynrera y
Hosom Cany, y Jlabopatopuju 3a KOHTpOJy KBaJUTE€Ta XpaHE 3a JKMBOTHIE M aHUMAJHUX
MIPOU3BO/IA.

Xemujcku cactaB jajeta oapehen je Weende-ovom mMeTo10M, ca MOCEOHUM aKIIEHTOM Ha CaIpKaj
CHpPOBHMX TpPOTEWHA, MacTH, Bojae W memnena. Caapxkaj cupoBe MacTd oApeheH je MEeTOIOM o
Soxhlet-u. Merona no Kjeldahl-u npumemena je 3a oapehuBame cupoBux nporeuna. Caapikaj
CHPOBOT Ternena, oapeleH je rpaBUMETPHjCKOM METOJ0M, XKapemeM y3opka y nehu na 550° C.
Canpikaj Biare (Boje) oapehen je mo mpuHIMIY CMamkeha Mace UCITMTUBAHOT Y30PKa CYIICHEM,
710 KOHCTaHTHE Mace Ha Temrneparypu of 105 °c.

MacHOKHCEeTUHCKH cacTaB ojipeleH je racHOM XxpomarorpadujomM ca MaceHUM JETEKTOPOM, YHjU
j€ IPUHIMII pajia y MpoJIacKy y30pKa (HOIIEH racoM HocaueM) Kpo3 KOJIOHY KOja pas/Baja y30pak
Ha KOMIIOHEHTE, Y 3aBUCHOCTU 0] (PM3MUYKUX M XEMHUJCKUX OCOOMHA KOMIIOHEHTH M HHXOBHX
Moryhux y3ajaMHHUX OJTHOCA ca CTallHOHAPHOM (pa30M, KOjOM je HamymheHa KOJIOHA.

Cratuctuuka obpana mojatka u3BpuieHa je y cratuctuukoMm nporpamy STATISTICA 13.5
(TIBCO). IMogamm cy obpahenu kopuinhemeMm aHaau3e BapHjaHCE, a 32 TECTHUPAE Pas3lInKa

n3Mmelyy cuctema apxama kopuiihen je LSD Tect BpegHocTH.
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4. PE3YJITATHU PAJIA U IUCKYCHUJA

TokoM OBOT oOrJie/ia HICIIUTHBAHO je KaKO PasIMuUTH CHCTEMH JIpKarmba KOKOIIM HOCHJbA YTHYY Ha
0cOOMHE CIOJbALIET U YHYTpAIlher KBAJIUTETa jaja, KA0 M XEMHUJCKU M MACHOKHCEIWHCKU
cactaB. Pe3ynTartu uctpakuBama Cy IOKa3aly J1a IOCTOje 3HaYajHe pa3siuKe u3Mely pazTnuuTux

CHUCTEMA JpKamba.

4.1. CIIO/bAIIIBU KBAJIUTET JAJA

Pesyntatu koju cy moOujeHU MepemeM OCOOMHA CIIOJhAIEl KBAJMTETA jaja MPHKa3aHu Cy y

Tabemnu 4.

TaGena 4. Pesynratu ocoOuHa CIOJbalIbET KBAIUTETA jaja

Ocobune KaBe3nu cucrem Cno60aHM UCTTYCT Owmera-3
Maca jaja (g) 56.13+2.12° 59.87+4.26° 59,43+3.93°
Boja sbycke (1-5) 4.43+0.62° 2.60+0.62° 2.30+1.02°
Yncroha spycke (1-5) 1.13+0.34° 1.47+0.62° 2.40+1.13°
Hnnexc obmuka Sl 77.57+£2.59 76.37+2.29 77.07+2.63
Yspcroha spycke (kg) 4.42+1.59 4.10+1.26 4.35+1.18
JleGrprHa /pycKe (mm) 0.38+0.03" 0.36+0.04° 0.39+0.03"
Maca Jbycke (g) 6.15+0.47 5.68+0.62" 6.63+0.84°

#0C BpeJHOCTH KOje HMajy pasiTuduTa CI0BA Y CyTepCKPHIITY Cy CTATHCTHYKH 3HadajHe (P<0,05)

N3 Tabene 4. Moke ce youuTH J1a Cy HajBehy mMacy mmana jaja u3 CJIOOOJHOT HCITYCTa, JIOK CY
HajMamy Macy MMaja jaja u3 KaBe3Hor cucrtema. CinuuHe pesynartate cy umanu Hughes u cap.
(1985) u Hidalgo u cap. (2008). YTBpheHe cy cTaTUCTHUKU 3HaYajHE pa3iuke u3mely kaBezHor
cucrema M jaja oboraheHux omera-3 MacHHUM KHCElMHaMa, Kao M KaBe3HOT CUCTEMa y OJHOCY Ha

jaja u3 cI00OIHOT HCITYCTa.
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Ledwinka u cap. (2012) HHCYy ycTaHOBWJIM pa3jiMKe y MacH u3Mel)y kaBe3HOT M cHcTeMa ca

HCITYCTOM.

BOJA JbYCKE

4.43

4.5

3.5

2.3

2.5

1.5

0.5

KABE3HW CUCTEM CUCTEM CA NCNYCTOM OMETA-3

I'paduxon 1. [Topehemwe 6oje sbycke jajeTa u3Mehy pasnuuuTuX cUCTEMa JIpKamba KOKOITH

Hajramanja 60ja jbycke yCTaHOBJbEHA j€ KO jaja W3 KaBE3HOT CHCTEMa, JIOK CY HajCBETIIH]Y
JbYCKy MMaya jaja oboraheHa omera-3 MacHUM KHCEIMHaMa. Y TBphEHE Cy 3HayajHE pasliuKe
u3mel)y kaBe3HOT W cIOOOJHOT, Ka0 M KaBE3HOI cHcTeMa U jaja oboraheHa omera-3 MacHUM
KHCETMHaMa.

3a ocobuHy uncToha JbyCKe YCTAaHOBJbEHE CYy CTATUCTHUYKM 3HAYAJHE pas3sIMKe M3Mel)y KaBe3HOT
cucteMa M jaja oboraheHnx omera-3 MacHMM KHCEJIMHAMa, Kao W Pa3juKy u3Mmely cucrema ca
cI000THUM HCIYCTOM U jaja oOoraheHux omera-3 MacHMM kucenuHama. Hajsehm yrunaj Ha
9iCTONY JbyCKE MMa CHCTEM JIpiKama. Jaja y KaBe3HOM CHCTEMY HEMajy KOHTAKT ca MPOCTHPKOM
Y U3METOM KOKOIIIH, IIITO UMa 3Ha4ajaH YTHUIa] Ha YUCTOhy JbyCKe.

Hucy yrtBphene cratucThuku 3HayajHE pa3iuKe KOJA HMHACKca oOiuKa jaja m3Mmelyy cucrema
npxama. Hajehu nnaexc o6imka cy nMana jaja u3 KaBe3HOr cucTeMa, MehyTum paziuke uzmel)y
crcTeMa Cy BpJIO Maje.

Kon uBpcTohe Jsbycke HHCY YCTaHOBJbEHE CTAaTHUCTHYKH 3HAYajHE pa3IHKe u3Mely cucrema.
HajuBpmiha jaja cy Owia jaja m3 KaBe3HOT CHUCTeMa, 3aTUM jaja oOoraheHa omera-3 MacHUM

KHCEJIMHAaMa, a HajMamkhe YBPCTY JbYCKY Cy UMaJja jaja u3 cIo00JHOT UCITyCTa.
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Hajnebspy sbycky umajy jaja oborahena omera-3 MacHUM KHCEIMHAMA, a HAjTalky JbYCKY HUMa]y
jaja u3 cnobomnor ucnycra. CynmpotHo nobujenum pesyntatuma Cenumh u Bytko (2006) cy
YCTAaHOBWJIM J1a Cy jaja KOKOIIM M3 CJIOO0OJHOT HCIyCTa MMana 1e0Jby JbYCKY Y OJHOCY Ha
KaBe3HHW CHCTEeM. YTBphEHE Cy CTaTHUCTHUYKHM 3Ha4ajHE pasiiuke m3Mel)y KaBe3HOT M CHUCTeMa
CII00O0HOT HCITyCTa, Ka0 U cI0OOHOT UCIyCcTa U jaja oOoraheHa oMera-3 MacHUM KHUCEJIMHaMa.
Mugnai u cap. (2009) Hucy mpoHaNnUIM 3Ha4YajHEe pa3nuke u3Mel)y kaBe3HOr cucTeMa U ci000aHOT

ucrnycra y 1e6JbHHH JbYCKE.

MACA JbYCKE (g)

6.8

6.63

6.6

6.4

6.2

5.8

5.6

5.4

5.2
KABE3HW CUCTEM CUCTEM CA UCNYCTOM OMETA-3

Fpa(I)I/IKOH 2. PCSYJITaTI/I Mace JbYCKE I/ISMbe PA3INIUTUX CUCTEM APiKabkba KOKOIIIHW HOCUJbA

Ha ocHoBy rpadukoHa 2. MOXe ce MPUMETHUTH Ja Cy HajBehy Macy Jbycke nMmana jaja oborahena
oMera-3 MacHUM KHCEIMHaMa, a HajMamy jaja u3 ciobonHor ucnycra. M3melhy cBa Tpu cucrema
Cy ycTaHoBJbeHe 3HauajHe pa3nuke. Cenuuh u cap. (2006) u Lewko u cap. (2011) maBoge na cy
jaja w3 cno0OMHOT WCIycTa HWMalla HajBehy Macy JbyCKe, IITO HHje Yy CarlacHOCTH ca

pe3yaTaTuma 1001jeHUM Y OBOM UCTPaXKUBAKY.
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4.2. YHYTPAIIIBLU KBAJIUTET JAJA

Pesyntatu koju cy moOHjeHH MepemeM O0COOMHA YHYTpallmher KBAIUTETA jaja, MIPUKa3aHU Cy y

Tabenu 5.

TabGemna 5. Pesynratn ocoOnHa yHyTpalImker KBaJIMTeTa jaja

Ocobune Kagsesnu cucrem Cno0oHY UCTTYCT Owmera-3
Bucuna Genanma (mm) 7,17£1.65 6,48+1.16 6,88+1.41
Xoroge jeguaute - XY 84,52+10.69" 79,31+8.82° 80,16+10.51
WHunkec xxymanna 45,16+3.14 43,92+2.30 44,61+6.73
Boja sxymanna (1-15) 12,20+0.92° 11,0340.71° 11,03+0.88°

+5¢ BpeHOCTH KOje MMajy pa3HumTa CJI0BA y CYIIEPCKPHIITY CY CTATHCTHYKH 3HadajHe (P<0,05)

Bucuna Genanma je OutaH mapameTap yHYTpallllher KBAJIMTETA jaja, Ydja BPEIHOCT Je(UHHMIIES
KBaJIMTET W CBEXHMHY jaja. Hajseha BucuHa OenaHIla ycTaHOBJhEHA je KOJ jaja M3 KaBE3HOT
cucreMa, Mel)yTuM HHCY yCTaHOBJbEHE 3HauajHe pasiuke u3Mmel)y cucrema. DBykuh-Crojunh u
cap. (2009) cy y CIUYHOM HUCTpaXMBamky YCTaHOBWIW Behy BHUCHMHY OejaHia Ko CI000THOT
HCITyCTa Y OHOCY Ha jaja u3 kaBe3Hor cuctema. C nmpyre crpane, Hidalgo u cap. (2008), Lewko
u Gornowicz (2011), Tepunh u cap. (2012) u Kpanuk u cap. (2013) HuCy nManu 3Ha4ajaH yTUIIA]

CHUCTCMaA JIpiKakhba KOKOIIN Ha BUCUHY 6CHaHI_Ia.

BUCWUHA BEJTAHLIA (mm)

7.4

7.17

7.2

6.8

6.6

6.4

6.2

KABE3HW CUCTEM CUCTEM CA UCNYCTOM OMETA-3
I'padkon 3. Pesynratu Bucune Oenanua Mel)y pa3iuyuTUM CUCTEMHUMA IpKamba KOKOIIN HOCHIba
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XOlroBE JEAUHWUE
85 84.52

84
83
82
81
80
79
78
77
76

80.16

79.31

KABE3HW CUCTEM CUCTEM CA UCNYCTOM OMETA-3

I'padukon 4. Pesynratn XoroBux jenuHuila u3Mel)y pa3IMuuTHX CHUCTEMa JpiKamka KOKOIIN

HOCHUJba

YTBpheHe cy CTaTUCTUYKH 3HaYajHE pa3jiuke Ko7 XOroBHX jeauHHUIla n3Mely kaBe3HOT cucteMa
1 ciao0oaHoTr ucnycta. Hajpehy BpeqHOCT XOTOBUX jeIMHUIIA UMaJa CY jaja U3 KaBe3HOT CUCTEMa,
a HajMamy jaja U3 cI000AHOT UCIycTa. MHOTH UCTPAXXUBAYH Cy YTBPIWIHU J1a CUCTEM CI000HOT
ucnycta nosehasa 6poj Xorosux jenununa y jajuma (Castellini u cap., 2006; Minelli u cap, 2007;
Mugnai u cap., 2009; bBykuh-Crojunh u cap. 2009). Cmarpa ce ma je KBaIuTeT jaja modap
YKOJIMKO c€ BPeAHOCT XOoroBux jenununia kpehe uznan 70. Y pesynraruma Dikmen u cap. (2017).
BPEIHOCT XOroBux jeaunuua cy omine u 10 90. ok cy Lewko u cap. (2011) yrBpaumu npoceyny
BPEIHOCT XOTOBHUX jeJHHUIA 01 58 y cucTeMy ca CI000JHUM HCIIYyCTOM, LITO je 3HaYajHO Mama
BpPEIHOCT O] pe3yJTaTa J00HjeHUX Y OBOM HUCTPaKUBAMY.

WNHpekc )xymaHIa je ocoOMHa Koja HUje CTaTUCTHYKH 3HadajHa KOJ| OBOT MCIHUTHBama. Hajsehu

HHICKC )KyMaHuaje KOA KaBEC3HOI' CUCTEMaA a HajMaH:I/I KoL CJ'IO6OIIHOF Hucmycra.
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BOJA KYMAHLA
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12.2

11.03 11.03

KABE3HW CUCTEM CUCTEM CA NCNYCTOM OMETA-3

I'padukon 5. Pesynratu 60je »xymaHIa uamMehy pa3nuuTux cucrema JIpkama KOKOIITH HOCHIba

boja xymaHma je 3HayajHa ocoOMHA KBajJWTeTa jaja, a TaMHHUja 00ja TPEACTaBJba IMOXKEIbHY
ocobuny koxa morpomaya (Mlodowski 1 Kuchta, 1998). Ha 60jy xymaHma yTude HUCKJbYYHUBO
UCXpaHa KOKOIIH, OJHOCHO CaJpkaj MUTMEHATa y XpaHUBUMA. Y CTAHOBJbEHE Cy CTATUCTHYKU
3HAYajHE pa3irKe u3Mel)y KaBe3HOT M CHCTeMa ca CIIOOOJHUM HCITYCTOM, U KaBE3HOT CUCTEMa H
jaja oborahena omera-3 MacHUM KucenuHama. HajuHTesuBHHUjy 060jy Cy MMaina jaja U3 KaBe3HOT
cuctema, ok cy Castellini u cap. (2006), 3ak/pyunnu na je 000j€eHOCT XKyMaHIa MO3UTHBHO
yCJIOBJbEHA KOH3YMAIIHjOM XpaHe ca uciycta. JloOujeHn pe3yaTaTi Cy OYeKHBAaHHU C 003UPOM J1a

ce y CMellIe 3a KOKOIIH HOCHUJbE J10/1a]y MUTMEHTH KOjU YTHYy Ha MHTEH3UBHH]Y 00jy ’KyMaHIIa.
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4.3. XEMHNJCKH CACTABA JAJA

Pesyntatn XemujcKor cacrtaBa yKa3yjy Ha 3HavajHE pasziuke u3Mely pasmuyuTux cucrema

JpIKarmba.

TaGena 6. Pe3ynratu xemujckor cactasa jaja

CucreM apxama
Oco0Oune, % Kaseszun Cnob6oHu uctyct Owmera-3
CUCTCM

Beaanne
Buara 87,67 88,85" 88,25°
Iporenn 10,64 9,78" 9,95

Kymanue
Buara 48,59° 48,36" 51,44°
Iporenn 16,63 16,37° 16,17
Macr 25,69 26,58 27,43

#0C BpeqHOCTH KOje MMajy Pa3IHInTa CI0BA Y CYNIEPCKPHITY Cy CTATHCTHUKH 3HadajHe (P<0,05)

Hajsehu caapikaj Biare y OenaHily cy mMmalna jaja U3 cucreMa clI0oOOJHOT MCIYCTa, 3aTHM jaja
obOoraheHa omera-3 MacHHUM KHCEITMHaMa, a HajMamy jaja U3 KaBE3HOT CHCTeMa. Y TBpheHe cy
CTATUCTUYKHU 3HAYajHE pasiivke u3Mel)y cBa Tpu cucrema.

HajBumu cagpxaj npotenHa npoHaheH je y OenaHIly jaja M3 KaBe3HOI CHCTEMa, a HajMamH y
OenaHIly jaja M3 cHcTeMa ca CIO0OJHMM MCIYCTOM. YCTaHOBJbEHE Cy CTATUCTUYKU 3HAYajHE
paznuke u3Mel)y KaBe3HOT M CJIOO0OJHOT, W KaBe3HOT U jaja oboraheHux omera-3 MacHUM
KHCEJIMHaMa, JIOK HUCY YCTaHOBJbEHE pasiiuke m3Mel)y CII00OMHOT HCITycTa M jaja oOoraheHux
oMera-3 MaCHUM KHCEJIMHaMa.

Hajsehu canpykaj Biare y xymaHIly umajy jaja oboraheHa omera-3 MacHHM KHCEJIMHaMa, 3aTHM
cJ1I000/THU HCITYCT, a HajMambH jaja U3 KaBe3HOT cucteMa. [1ocToju cTaTUCTHUKY 3HaYajHA Pa3IuKa
n3Mel)y KaBe3HOr cuctemMa W jaja obOoraheHWx omera-3 MacHUM KHCEITMHAMa, M CHCTEMa
CIO0OMHOT HWCIycTa W jaja oOoraheHux omera-3 MacHUM KucenumHama. Hwucy ytBphene
CTaTUCTUYKM 3HAUajHE pa3iuke nu3Mely KaBe3HOT CUCTeMa M CJI000HOT UCITYCTa.

Hajsehe mpucycyTBO mpoTenHa y >KyMaHIly MMajy jaja W3 KaBE3HOI CHUCTEMa, 3aTUM jaja u3
CIOOOHOT HCITyCTa, a HajMame jaja oOoraheHa omera-3 MacHUM KHCeIMHaMa. YTBpheHe cy

CTaTUCTUYKHU 3HayajHe pasiauke u3Mely KkaBe3HOT CUCTeMa U CI000JHOT UCIYCTa, Ka0 U KaBe3HOT
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U jaja oboraheHnx omera-3 MacHUM KucennHama. Hema ctaTUCTHUKM 3HaYajHUX pasiuka usmely

CJI00OHOT HCITyCTa U jaja oboraheHnx omera-3 MaCHUM KUCEJIMHaMa.

Hajehu canpikaj mactu y )XyMaHIly cy uMaia jaja oboraheHa omera-3 MacHUM KHCEJIMHaMa, a

HajMamky jaja M3 KaBE3HOT CHUCTEMa, MEhyTHUM pa3nKe Cy MUHUMAJHE M HEMa CTaTUCTUYKU

3HAYajHUX pasivKa. Pe3ynraTd OBOT MCIUTHBAaMKA IOKa3yjy CTAaTUCTHYKU 3HAYajHE pas3iiuKe

n3Mel)y KaBe3HOT cucTeMa M CIIOOOJHOT HCIyCTa 32 OCOOMHE caJpikaj MpOoTeHHa y OenaHiy U

YKyMaHIly, IITO HHUje cariacHo ca pesyiaratuma Rakonjac, (2016), Rizzi u cap.(2006) koju HHCY

MIPOHAIIN pa3jiKe 3a calp)kaj MpOoTerHa y OellaHlly U *KyMaHIy u3Mely KaBe3HOI cucTeMa U

ciobonHor ucmycra. Mehytum, 6pojHH ayTOpH HaBOJIE Aa CUCTEM JIprKamba KOKOIIA MOKE UMaTh

yTUIA] Ha cajpiaj mporerHa y Oemaniy u xymaniy (Minelli u cap. 2007., Pavlovski u cap.

2011., u Nistor u cap. 2014).

4.4. MACHOKHUCEJIMHCKU CACTAB JAJA

[ToTpomiaun cBe Bullle MpaTe NPUCYCTBO MAaCHUX KHCEIUHA Yy NMPOU3BOJMMA, jep je JoKa3aHOo Ja

BUXOBO TPHUCYCTBO MMa BEIMKH YyTHIA] Ha 3.paBibe. Haj3acTynsbeHHje MacHE KHCEIHMHE Y

KyMmaHny jajera cy osemHcka (C18:1), munonna xucenuna (C18:2), manmuruncka (C16:0) u

creapuncka (C18:0).

Tabema 7. MaCHOKHCETMHCKH CacTaB jaja y Pa3IMYUTHM CUCTEMHUMA JpKamkha KOKOIIN

MacHe kuceause, %

CucreM apxama

Kape3nu cucrem | Cno6onuu ucnyct | Omera-3

IManmurnacka, C16:0 23,21% 21,21° 20,25°
Creapuncka, C18:0 7,44° 6,00° 8,55°
Onenncka, C18:1 40,25 40,47 39,65
JInnonna, C18:2 18,80 18,12 18,59
JIunonenncka, C18:3 0,63% 0,67° 3,51°
Apaxunoncka, C20:4 0,04 0,03 0,04
Euxosanenraencka, C20:5 0,17 1,35° 0,13*
Jloxo3axekcaencka, C22:6 0,34° 0,20° 0,91°¢
Vxymnue 3acihene MK 30,69 27,24° 28,84°
Vkynne neszancehene MK 60,19* 60,81% 62,79°
Tomunesacuhiene MK 19,94* 20,34 23,14°

#0C BeTHOCTH KOje HMajy pasiTudHTa CI0BA Y CyTepCKPHIITY Cy CTATHCTHYKH 3HadajHe (P<0,05)
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Hajsehe npucyctBo 3acnheHnx MacHUX KUCENIMHA UMalla Cy jaja U3 KaBe3HOT CHCTEMa, 3aTHM jaja
U3 cIO0OOTHOT UCITYCTa, JOK Cy HajMamke MPUCYCTBO UMalla jaja U3 CUCTeMa CII000THOT UCITYCTA.
YTBpheHe cy CTaTUCTUYKHY 3HaYajHE pasiivke u3Mel)y KaBe3HOT CHCTeMa ca JIpyra JBa CUCTEMA.
Hajsehe npucycyTBO He3acuheHHX MacHUX KHCEIIMHA UMaja cy jaja oborahena omera 3-mMacHUM
KHCJIeWHaMa, a HajMamke KO/ jaja U3 KaBe3HOTr cucteMa. [1ocToju cTaTUCTUUKK 3HAaYajHa pas3liukKa
n3Mel)y KaBe3HOT cucTeMa U jaja oboraheHnx omera-3 MacHUX KUCENIMHA, Kao U jaja oboraheHux
oMera-3 MacHHUM KHCEeIHHaMa 1 1000 THOT UCITyCTa.

Hajeha BpenmHocT ko monuHe3acMheHMX MacHUX KHCEJMHA je KoJ jaja oOoraheHux omera-3
MacHMM KHCEJIMHaMa, a HajMama KOJ jaja M3 KaBe3Hor cucreMa. Mmamo pasnuke uzmely
KaBe3HOT U jaja oOoraheHuX omera-3 MacHMM KHCEIMHaMa, M CIOOOJHOT HCIIyCTa ca jajuMa
oboraheHnm omera-3 MacHUM KHCEIMHaMa.

[TanmMuTHHCKA KHCEIMHA UMa HajBehe MPUCYCTBO KO jaja M3 KaBE3HOT CHCTEMa, a HajMarma KOJI
jaja oboraheHnx omera-3 MacHUM KHCEIMHaMa. 3HauyajHe pas3liuKe Cy ycTaHOBJbeHe n3Mely cBa
TPH CHUCTEMA JIpKarba.

Hajpehy konmeHTpamujy cTeaprmHCKe KHCEIMHE HMaia cy jaja oboraheHa omera-3 MacHUM
KHCEIMHaMa, a HajMamy KOHIIEHTpallWjy jaja W3 cliobogHor ucmycta. [locToju cTaTUCTHYKH
3Ha4yajHa pa3iuka u3Mel)y KaBe3HOr CHUCTeMa W CHUCTeMa ca MCIyCTOM, M KaBe3HOT U jaja
oboraheHnx omera-3 MacHUM KHCEIMHaMa, U CIO0OJHOT MCHyCTa M jaja oboraheHux omera-3
MacCHHUM KHCEJIMHaMa.

[IpucyctBo onenHcke KucenuHe Ouio je Hajeehe ko jaja U3 CIIOOOTHOT HCITYCTa, a HajMamke KOJT
jaja oborahenuM omera-3 MacHMM KHCEJIMHaMa. Y O4YeHE pa3iuke u3Mmel)y cucreMa HHCY UMalie

CTaTHCTUYKOT 3HaYaja.
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3ACNREHE MK
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KABE3HW CUCTEM CUCTEM CA NCNYCTOM OMETA-3

I'paduxon 6. 3acuhene MacHe KMCEIHHE y jajuMa KOJ Pa3IMYUTUX CUCTEMA JIpJKamba KOKOIIN

JlunonHa kucenuHa uMa HajBehe MPHUCYCYTBO KO jaja U3 KaBE3HOT CHCTEMa, a HajMambe KOJI jaja
U3 cno0omHOr ucmycTa. HemaMo CTaTHCHUTHYKU 3HAYAjHUX pa3lMKa KOJ JUHOJHE KHCEIHHE
u3mel)y cucrema. JInHONEHHCKA KHCEeNTMHA MMa HajBehy BpeIHOCT KOJ jaja oboraheHnx omera-3
MacHHUM KHCEJIMHaMa, a HajMamby KOJ jaja U3 KaBe3HOT cucTeMa. MiMaMo CTaTUCTUYKM 3HAYajHY
pasznuky u3Mely jaja oborahennx omera-3 MacHHM KHCEIMHAMa U jaja U3 cI000AHOT MCIYCTa, U
KaBE3HOTI CHUCTeMa W jaja oboraheHMX omera-3 MacHUM KucelnHama. JIMHOJEMHCKa KHCEJIMHA

crmaga'y He3acuheHe MacHe KHCCJIIMHE, HajSHa‘-IajHI/Ija oMera-3 MacHa KHCEJIHHA.

HE3SACUREHE MK
3 62.79

62.5
62
61.5
61
60.5 60.19
60
59.5
59
58.5

60.81

KABE3HW CUCTEM CUCTEM CA UCNYCTOM OMETA-3

I'padukon 7. Hesacuhene MacHe KUCENMHE Yy jajuMa KOJT PA3IUIUTHX CHCTEMA JpKarkha KOKOIIH
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HajBehy BpemHOCT eMKO3aleHTaeHCKE KHCEeIMHE HMMaja Cy jaja U3 CHCTeMa ca CI00O0THHM
UCIYCTOM, a HajMamwy BpeIHOCT jaja oOoraheHMX omera-3 MacHMM KHCETMHaMa. YodeHa je
CTATUCTHUYKM 3HauyajHa pa3iuka u3Mel)y jaja W3 KaBe3HOT M CJIO0OMHOr HCIycTa, W jaja
oboraheHnx omera-3 MacHUM KHCEITMHAMA U jaja U3 CII0O0THOT HCITYCTa.

Jloko3axeKkcaeHCKa KHCEIMHAa UMa HajBelly BpeIHOCT KO jaja U3 KaBE3HOT CHCTEMa, a HajMamby
KOJ jaja u3 ci1000AHOT ucmycTa. Jloko3axekcaeHCcKa KUCeNIMHa Ce 3Ha4ajHO pa3jiuKoBajia usmely
CBa TPH CUCTEMa ApKarba.

Hajpehn canpxkaj HezacmheHMX MAacHHMX KHCEJIMHA MMayla Cy jaja W3 CJI00OJHOT HUCIyCTa, a
HajMame jaja U3 KaBE3HOI CHCTeMa, IITO HHUje carjacHo ca peszynratuma Matt u cap. (2009) u
(Radu-Rusu u cap. 2014), koju cy Ko cI000AHOT UCIYCTa YTBPIMIM 3HAYAjHO MAmbH CalpiKaj
He3acMheHMX MacTH Y OJTHOCY Ha jaja W3 KaBE3HOT cucTeMa. MHOTH MCTpaKWBauu Cy ce OaBUIIU
NPUCYCTBOM MAacHUX KHCEIHMHA Y KaBE3HOM CHCTEMY M CIOOOJHOM HCITYCTY, T€ HHCY yTBPIMIN
YTHUIAj CHCTEMa JIp)Karbha Ha cazpikaj Mactu y jajuma (Cerolini u cap.2005; Minnelli u cap. 2007),

IITO HUjE CarJlacHO ca pe3yiTaTuMa JOOHjeHUM y OBOM HCTPAKUBAY.
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5. 3AKJbYYAK

Pesyntatu n00HMjeHN Y OBOM HUCTpaXXHBamlby YKa3yjy Ja je pa3IMYUTH CHUCTEM JIp)Kama 3HauajHO

yrunao Ha Behu 6poj ocoOMHA CIIOJbALIbET U YHYTPAIIHET KBAIUTETA jaja, Kao M Ha XEMH]CKH U

MAaCHOKHCEJIMHCKHU Tpodu jaja.

Ha ocHOBY aHanu3upaHux pe3ynirtara uCTpakhBama J00HjeHH cy cienehu pe3ynraTu:

)/
A X4

HajkpymHuja jaja cy 6una jaja U3 c1000AHOT UCIYCTa, a HAjMamka jaja U3 KaBe3HOI' CHCTeMa.
Cucrtem npxama je 3HauajHO YTHIIA0 HAa Macy jaja, a 3HadajHEe pa3jiMKe Cy YCTaHOBJbEHE
n3Mely kaBe3Hor cucteMa 1 ciI000aHOT cucTeMa U oboraheHux jaja.

boja jpycke je HajTaMHM]a KO/ jaja U3 KaBE3HOT CHCTEMa, a HajCBETIMja KO jaja oboraheHux
oMmera-3 MaCHUM KHCEJIMHaMa.

HajuncThjy jpycky mmMaia cy jaja U3 KaBe3HOT CHCTEMa, a aHaJM30M Cy yTBpheHe 3HauajHe
pa3nuke u3Mely KaBe3HOr cucTeMa M CIO0OJHOI HCIYCTa, Kao M KaBe3HOI cHcTeMa U
oborahenux jaja. JloOwjeHu pe3ynTar je OYEKHMBaH, ¢ OO3MPOM Ja j€é HHUBO XUTHjEHE Yy
KaBE3HOM CHUCTEMY BeoMa BHUCOK.

HajuBpmhy spycky cy mmana jaja M3 KaBe3HOI CHCTEMa, a HajTamy jaja U3 CI00O0IHOT
ucnycta. Hucy yrBphene 3HavajHe paznuke uzmelhy cucrema.

Hajne6spy jbycky cy umaia jaja oborahena omera-3 MacHHM KHCEJIMHAMa, a HajTalky jaja u3
cJ1000/1HOT UCITyCTa. Y CTaHOBJbEHE Cy 3HaYajHE pa3iuKe u3Mely jaja u3 KaBe3HOT CUCTEMa U
cJ1I000/THOT UCITYyCTa, Kao U jaja u3 cI000IHOT HCITycTa U OMera-3 jaja.

AHanmu3oMm je yTBpheHO Ja mocToje 3HavajHe pa3iuKke u3Mely cucTeMa y Macu Jbycke, a
HajBehy mMacy Jbycke cy nmana jaja oborahena omera-3 MacHUM KHCEIMHAMA.

Xorose jeqUHULIE Cy OMIIe HajBHUILE KOJ jaja U3 KaBE3HOI CHUCTEMa, a HajMame KOJ jaja u3

cuctema ciobonuuM ucmyctoMm. C 003upoM N1a Cy aHanM3UpaHa jaja Ouia cBexa, 100ujeHe
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BPEIHOCTH 3a CBa TPU CHUCTEMa Cy 3aJ0BoJbaBajyha. YTBpheHeHe Cy CTaTUCTHUYKU 3HAYajHE
pasnuke u3Mel)y jaja U3 KaBe3HOT CUCTEMa M jaja U3 cJI000IHOT HCITyCTa.

Bucuna Genanma je mapameTap CBEXHHE jajeTa, ¢ 003poM Ja Cy jaja Omiia UCTe CBEXHHE,
pe3yaTaTu 3a OBy OCOOMHY Cy OYEKMBAHM HEMAaMO CTATUCTMUYKU 3HAa4ajHUX Ppa3JIHKa.
HajBuie BpetHOCTH BUCHHE OellaHIla MMaJia Cy jaja U3 KaBe3HOT CUCTEMa, a HajHUKE jaja U3
cJI000/THOT UCITyCTA.

WNHunekc )xymaHnia je HajBehu Ko jaja U3 KaBE3HOT y3Toja, a HajMamH KOJI jaja U3 CUCTEMa ca
cino0oaHuM HcycToM. Hucy yTBpheHe craTucTUYKH 3HadYajHe pa3inke u3Mmelhy cucrema.
Hajramuujy 60jy >KyMaHIla cy MMajia jaja U3 KaBe3HOI CHUCTEMA, JIOK Cy HEIITO CBETIHje
KyMaHIle UMaJia jaja u3 Jpyra JiBa cucTeMa. AHaJIM30M je YyTBpHEeHO Ja ce KaBe3HU CHCTEM
3HAYajHO pa3juKyje O] jaja W3 CJIO0OJHOT HCIycTa W jaja oborahHMX omera-3 MacHHUM
KHCeJIMHaMa.

HajBUILE MpOTeHHa Yy OelaHIly M JKyMaHIly HMajla Cy jaja U3 KaBe3HOT CHCTEeMa.
YcranoBibeHe Cy paznuke u3mel)y jaja U3 KaBe3HOT CUCTEMa ca MPeocTaa JBa CUCTEMA.
Hajsehu canprkaj macTu y )KyMaHIly ©Majia cy jaja oooraheHa omera-3 MacCHUM KHCEIHMHAMA,
a HajMamM jaja U3 KaBe3HOT y3roja, Mehytum, HUCy mpoHal)eHe 3HauajHe paznuke u3Mehy
cucrema.

Hajsehu canmprkaj 3acmheHMX MacHUX KHCENIMHA MMajia Cy jaja M3 KaBe3HOI CHUCTEMa, a
HajMamku jaja U3 cI0OOJHOT MCIYCTa. 3HauajHe pasznuke u3Mely cucrema motBpheHe cy
n3Mely kaBe3HOr cucTeMa M CJI000HOT UCIyCTa U KaBE3HOT CHCTeMa U jajuMa oboraheHum
omMera-3 MaCHUM KHCEJIMHaMa.

3HavajHo Behu caapikaj omera-3 MacHMX KHCENHMHA, OYEKHMBAHO MMaia cy jaja oOorahena
oMmera-3 MaCHUM KHCEJIMHaMA.

Ha ocHOBy cBHX pe3yiTara MOXe C€ 3aK/bYYMTH Ja Pa3IMUUTH CUCTEMHU JApXKamka UMajy
yTHIaja Ha CIOJbAIE, YHYTPAIIkEe OCOOMHE jaja, Ka0 M XEMHJCKH M MACHOKHCEITUHCKH
cacraB. MelyTum, HU 3a jeaH ce ca cCUrypHolnhy He MOXe MOTBPAHUTHU Aa je HajOOJbH, CBAKU
UMa CBOje MpeJHOCTH W MaHe. CBaku MOTpOIIay MMao MpaBo jaa Oupa, U omperesbyje ce

mpemMa CBOjUM KeJhbaMa.
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