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TI'onuyap B. B. Bnuiiu 0apBHHKIB OBTKIiB Ha SIKiCTh i 0e3leYHiCTh KypsiYMX sI€ENb
3a pi3HUX pe:kuMiB 30epiranns. Keamidikariiina HaykoBa mpats Ha MpaBax pyKOIHUCY.

JHuceprartist Ha 3100y TTs CTyIIeHs JOKTOP Gisocodii 3a criemianbHicTIO 212 «Betepunapha
ririexa, ca”itapia 1 EKCIIEPTH3a». HamionaneHuii  yHiBepCUTET OiopecypciB
1 mpuponokopuctyBanus Ykpainu. Kuis, 2023.

Cepen daxropis, sKi BILITMBAIOTH Ha AKICTh 1 OE3MEYHICTh XapYOBUX SE€Ib BAXIUBY POJIb
BIJIIrpalOTh CaHITAPHO-TITI€HIYHI YMOBHM YTPHUMaHHS Ta TOMIBIl Kypeh-HECYydoOK, a TaKOX
JOTPUMAHHS TITIEHIYHUX BUMOT IIiJl Yyac iX BUPOOHMITBA Ta 30epiranHs. OIHUM 13 BaXJIMBUX
KPUTEPIiB MPUBAOIMBOCTI XapUOBUX SIE€Ib AJIS CIIOKHBAYa € IHTCHCUBHICTH 3a0apBIICHHS KOBTKIB,
IO JIOCSTAlOTh IUIAXOM 3TOAOBYBAaHHS KypsM-HECy4KaM pi3HHX OapBHHKIB, 30KpeMa
KapOTHHOI/IIB IPUPOAHOTO MOXO/KEHHS, TAKUX SK JIKOIIH Ta aCTAaKCAaHTHH.

Huni cepen mxepen JiKOMiHY NPUPOAHOTO TOXOMKEHHS BCE OLIBIIOrO MOIIUPEHHS
HaOyBae BUKOPHCTAaHHS MOTO OJNIHHOTO EKCTPaKTy 3 TMPOAYKTIB MEpepoOKH TOMiIOpiB,
a TIEPCTIEKTUBHUM JDKEPEJIOM AaCTAaKCaHTHHY € ONIWHUI eKCTpakT BojopocTi Haematococcus
pluvialis.

VY nucepraiiiiHiii po60Ti 3p00JIEHO CaHITAPHO-TITIEHIUHY OIIIHKY KypSUUX XapuOBUX S€Ib,
30aradeHuX JIKOMIHOM YH aCTaKCAaHTHMHOM 3a DPI3HUX PEXHUMIB 30epiraHHs 3a MOKa3HUKAMH
MOpP(}OJIOTTYHOTO Ta XIMIYHOTO CKJIay SI€lb, BMICTY KapOTUHOIIB, BITaMIHY A, KUPHUX KUCIIOT
Ta MIKpOO10JIOTTYHUMHU MOKA3HUKAMH.

JlocmiKEeHHSAIMH BCTAHOBJIEHO, 1110 3TO/IOBYBaHHSA KypsIM-HECydKaM J00aBOK JIKOMIHY
B 103ax 20; 40 ta 60 mr/kr un acrakcanTuHy B f03ax 10; 20 Ta 40 Mr/kr koMOiKOpMY HE BILIMBAJIO
Ha Macy s€nb, Macy Oinka, Macy »KOBTKa Ta Macy IIKapalylmd SK CBIKO3HECEHHX S€Ib, TaK
1 BripozoBxk 30 ai0 ix 30epiranus 3a temmneparypu 4+0,5°C Tta Bonorocti 80—85 %, MopiBHAHO
3 KOHTPOJIBHOIO TPYTIOIO.

30epiranHa Kypsuux seup 3a Ttemneparypu 12+0,5°C 1 Bomorocti 70-75 %, ski
OTPUMYBAJIA J1I00ABKY JIKOMIHY B /1031 20 MI/KI KOMOIKOpMY YM acTakCaHTUHY B 7031 10 mr/kr
KOMOIKOpMY, CIIPHYMHUIIO 3HIDKEHHs ix Macu Ha 0,66 %, ta 0,92 %, BiANOBiAHO, MOPIBHSIHO
3 KoHTposeM. Lle 3HMKeHHs BiAOyBanocs 3a paXyHOK 3MEHIICHHS MacH OiiKa si€lb Kypei, sIKum
3rofoByBasin 100aBKy Jikominy, Ha 1,01 % ta acrakcantuny —Ha 1,73 %, HOpPIBHSHO 3 KOHTPOJIEM.

36epiranns senp Brpogork 30 mi6 3a temmeparypu 12+0,5°C 1 Bomorocti 70-75 %,
OTPUMAaHUX BiJl KypeH, SKUM 3ToJ0BYyBajM J00aBKYy JKOMiHY Yy 7031 40 MI/Kr KOMOIKOpMY,
3HWXKYBajo Macy semb Ha 0,75 % Ta macy Oinka — Ha 1,13 %, ane He BIUIMBAjO Macy »OBTKa

Ta MIKapaIyIu, TOPIBHIHO 3 KOHTPOJIEM.



30epiranns sieupb 3a Temneparypu 12+0,5°C 1 Bonorocti 70—75 %, oTpumMaHuX Bija Kypeil,
SIKUM 3TOJIOBYBAIM J00ABKU JIKOMIHY y 7031 60 MI/Kr KOMOIKOpMY, 3MEHIIYBajIO Macy s€llb
Ha 0,71 % 3a paxyHOK 3MeHIIeHHs Macu Oinka Ha 1,19 % 1 He BIuMBajIo Ha Macy KOBTKA Ta Macy
HIKApaJIylH MOPIBHSAHO 3 KOHTPOJIEM.

3romoByBaHHsI J100aBKM acTakCaHTUHY B 71031 20 MI/Kr KOMOIKOpMY KypsIMHECYYKam
BIUTMBAJIO HAa MOPQOJIOTIYHI TMOKAa3HUKH s€nb 3a 30epiraHHs ix 3a temmeparypu 12+0,5°C
1 Bosorocti 70-75 % muisxom 3HIKEHHS Macu senb Ha 0,78 % 3a paxyHOK 3MEHIICHHS Macu
6i1ka—Ha 1,02 %, ane He BIUIMBAJIO HAa Macy OBTKA Ta IIKAPAIYIIU A€1b HOPIBHSIHO 3 KOHTPOJIEM.

3rooByBaHHS KypsIM-HECYyUKaM acTaKCaHTHHY B 71031 30 Mr/Kr koMOiKopMy 3a 30epiraHHs
npotsarom 30 xi6 3a remneparypu 1240,5°C i Bonorocti 70—75 % cnpusiiio 3MEHIIEHHIO MacH SIELb
Ha 0,67 %, mo BiIOy0Cs 3a paXyHOK 3HIKEHHS Macu Oika Ha 1,56 %, ane He BIUITMBAJIO HA Macy
JKOBTKA Ta IIKApaJIYyNH HOPIBHIHO 3 KOHTPOJIEM.

30epiranHHs si€llb Kype, 10 OTpUMYBaIH J00aBKHU JIKOMiHY B 031 20 MI/KT KOMOIKOpMY
YM acTakcaHTuHy B 11031 10 Mr/kr komOikopmy, 3a Temneparypu 4+0,5°C i Bomorocti 80—85 %,
HE BIUIMBAJIO HAa BMICT CyXOl PEUOBUHH, BOJIOTH, CHPUX MPOTEIHY, JKUPY, 30JI1, a TakoxK (ocopy
1 KQJIBIIIFO B SUISIX TOPIBHSIHO 3 KOHTPOJIEM.

30epiranus seup 3a remmneparypu 12+0,5°C 1 Bonorocti 70—75 %, OTpUMaHUX BiJl Kypei,
SKMM 3TOJOBYBallM J00aBKy JIKOMiHY B 7031 20 MI/KI KOMOIKOpMY 4YM acTakCaHTHHY B J03i
10 Mr/kr KOMOIKOpMY HE BIUIMBAJIO Ha BMICT BOJIOTH, CyXOI PEUOBMHH, CUPUX IMPOTEIHY, KUPY
Ta Qocdopy 1 Kanblilo, ajle 3HIKYBaJIO BMICT cupoi 30imu B singx Ha 0,11 % Tta 0,10 %,
BIJITIOBIJTHO, MIOPIBHSHO 3 KOHTPOJIEM.

JlikomiH y 1031 40 Mr/kr komOikopMy Brpo1oBx 30 110 He BIUIMBAB HA BMICT BOJIOTH, CyXOi
PEYOBUHU, CUPUX MPOTEIHY, KUPY, 307U, Kanbllito, ane niasumnrysas Ha 0,03 % BwmicT docdopy
B CBDKO3HECEHHX SHIX, a B 1031 20 Mr/kr komOikopmy BopomaoBx 30 110 — He BIJIMBAaB
Ha XIMIYHUH CKJIaJ S€1b MOPIBHAHO 3 KOHTPOJIEM.

30epiranHsa Kypsuux senp Brpoaosxk 30 mi06 3a BIUIMBY JikomiHy y 1031 40 mr/kr
KOMOIKOpPMY 4H aCTaKCaHTHHY B /1031 20 Mr/Kkr koMOikopMy 3a Temneparypu 4+0,5°C He BIuIMBaio
Ha BMICT BOJIOTH, CyXOi PEYOBMHHU, CUPUX JKHUPY, IPOTETHY 1 30JIM, a TAaKOXK KaJbLiio 1 pocdopy,
a 3a remneparypu 12+0,5°C 36inbmryBano BMicT cuporo nporeiny Ha 0,54 ta 0,72 % nopiBHAHO
3 KOHTPOJIEM.

3a 3rofloByBaHHS KypsM-HeCyUdKaM JIIKOMIHY B 7031 60 Mr/kr koMOikopmy BrponoBx 30 116
BCTaHOBJICHO, 1110 BMICT (ocopy B CBIXKO3HECEHUX ANLAX miaBuiuBcs Ha 0,03 %, Tomi sk BMICT
BOJIOTH, CyXOi PEUOBUHM, CUPHX JXUPY, MPOTEIHY 1 30JM, a TAKOX KaJblLil0 HE 3MIHIOBaBCS.
Jlo6aBka 10 OCHOBHOTO paIliOHy KypeW-HeCy4OK acTakcaHTHHY B 1031 30 MI/kr komOikopmy

HE BIUTMBAaJIa HA XIMIYHUHN CKJIa SIEIh TOPIBHIHO 3 KOHTPOJIBHOIO TPYIIOHO.



30epirannsa seup Brpoaork 30 ni6 3a temmneparypu 4+0,5°C 1 Bomorocti 80-85 %,
3a 3roJIOByBaHHS KypsiM M00aBKH JIKOMiHY B 1031 60 MI/KT 4 acTakcaHTHHY B 1031 30 Mr/Kkr
KOMOIKOpMY CHpHSUIO 3HMKCHHIO BMICTY BOJIOTM Ta TiJBHUIICHHIO BMICTY CyXOi pPEUOBHHH
Ha 1,12 % Tta 0,92 % BiANOBiAHO, 110 BiAOYIOCA 32 paXyHOK 30UIbIIEHHS PIBHS CUPOTO MPOTETHY
Ha 0,77 % Tta 1,0 % BiAOOBIAHO, TOJI SK pEIITa IMOKA3HUKIB HE 3MIHIOBAIKMCS TOPIBHIHO
3 KOHTPOJIGHOIO TPYINOK. AHAIOTIYHI 3MIHM XIMIYHOTO CKJIQay s€lb Oyiad BHSIBIICHI
13a ix 30epiranns B ymoBax 12+0,5°C.

3ro1oByBaHHS KypsIM JIIKOITIHY B 71031 20 MI/KT KOMOIKOpMY 301JIbIITYBaJIO 3arajlbHUM BMICT
KapOTUHOI/IIB Y KOBTKaxX CBI’KO3HECEHHX sielb Ha 20,7 % MOPIBHSAHO 3 KOHTPOJieM. ACTaKCaHTHUH
y nmo3i 10 Mr/kr koMOikOpMy CHpuUsSB 30UTBIICHHIO MBOTO 3HaueHHS Ha 58,7 % MOpIBHIHO
3 KoHTpoJeM 1 Ha 31,4 % mopiBHsIHO 3 103010 JikomiHy 20 mr/kr komOikopmy. Lle, y cBoro uepry,
CIPUSIIO 30UTBIIEHHIO IHTEHCUBHOCTI 3a0apBlIEHHS KOBTKIB CBIXKO3HECEHHX S€Ib Kypeu, SKUM
3rofIOByBaJIM JIKOMiH B 1031 20 Mr/kr koMmOikopmy Ha 2,4 0alyd TOPIBHAHO 3 KOHTPOJEM.
3rooByBaHHS KypsSIM acCTakCaHTHHY B 1031 10 MI/Kr KOMOIKOpMY MOCHIIIOBAJIO IHTCHCHUBHICTB
3a0apBJICHHS )KOBTKIB CBIXKO3HECEHHX KypSIYUX SI€Nb Ha 5,4 6ayu MOpiBHAHO 3 KOHTPOJIEM 1 Ha 3,2
0aJii MOPIBHSHO 3 AOOABKOIO JIKOMIHY B 1031 20 MI/KT KOMOIKOpMY.

30epiranHs s€lb, OTPUMAHUX BiJl Kypei, Kl CIIOKUBAITU KOMOIKOPM 3 T0OOABKOIO JIIKOMIHY
20 mr/kr 3a remneparypu 4+0,5°C i Bomorocti 80—85 %, 3abe3medyBano BUIIHNA 3araTbHAA BMICT
KapOTUHOINIB y 'KOBTKaxX Ha 17,6 % mopiBHAHO 3 KOHTpoJeM. 30epiraHHs g€lb 3a LUX KE YMOB,
OTPUMAaHUX BiJl Kypel 3a 3r0I0ByBaHHs aCTaKCAHTUHY B /1031 10 MI/Kr KoMOikopMy, 3011bI1IyBaJIO
3araJlbHUil BMICT KapOTHHOiNiB B KOBTKax 33,4 % mopiBHAHO 3 KOHTpoieM Ta Ha 13,5 %
MOPIBHSIHO 3 J00ABKOIO JIIKOMIHY B 1031 20 MI/KI KOMOIKOpMY.

JlikomiH B 1031 40 MI/KT Ta acTakCaHTHH B 71031 20 MI/KTr KOMOIKOpMY 3a 30€piraHHs s€llb
3a tremneparypu 12+0,5°C 1 Bonorocti 70-75 % Brnpomgossxk 30 1i0 3011bIIyBaIH 3arajJbHUI BMICT
KapOTHHOI/IB y KOBTKax Ha 12,5 % ta B 1,8 pa3a BianoBiiHO NOpiBHAHO 3 KOHTpojeM. Kpim Toro,
no0aBKa acTakCaHTUHY Yy BKas3aHiMl Bumle 1031 3a0e3neuyBana Bummii B 1,6 pasza piBeHb
KapOTUHOI/IB y OBTKax s€llb HIX J00aBKa JiKomMiHy B 7031 40 MI/Kr KOMOIKOpMY MiJ 4ac
ix 30epiraHHs.

Jlo6aBKM acTakCaHTUHY B pallioHaX KypeW Hecydok Oinbll e(eKTHBHI Ul 30aradeHHs
’KOBTKIB SI€I[b KAPOTUHOIAAMH Ta HaJJaHHS M PpHUBAOINBOTO 3a0apBICHHS, HIXK JOOABKU JIIKOIIHY.
JlixoniH B 1031 40 MI/Kr KOMOIKOpMY 30UIbIIIYBaB 1HTEHCUBHICTH 3a0apBiieHHS JKOBTKIB Ha 2,8
0ana MOpIBHAHO 3 KOHTPOJEM, a acTakcaHTUH B 7031 20 Mr/kr komOikopmy — Ha 6,6 Oana
HOPIBHSAHO 3 KOHTpojeM 1 Ha 3,8 Oana mopiBHAHO 3 J00aBKOIO JiKOmiHy B 11031 40 MI/Kr
KOMOiKOpMYy 3a 30epiranss serp 3a temrneparypu 124+0,5°C 1 Bomorocti 70—75 % Bupomosx 30

mio.



3romoByBaHHsI KypsM-HECydkaMm JIKOMiHy B go3ax Big 20 mo 60 Mr/kr koMOikopmy
HE BIUIMBAJIO HA BMICT BiTaMiHy A B JKOBTKaX SK CBIXXO3HECEHHX, TaK 1 S€lb 3a 30epiraHHs
B yMOBax temneparypuux pexumiB 4+0,5°C i Bonorocti 80—85 %, ta 12+0,5°C i Bojorocti 70—
75 %. JobGaBka actakcaHTuHy B f03ax 20 1 30 mMr/kr koMOiKopMy Kpaille cTabiiizyBaia BiTaMiH A
B )KOBTKax Kypeil miJ yac 30epiranus, aine nuiie 3a remrneparypu 4+0,50C 1 Bonorocti 80-85 %.

Jlixonin B mo3ax Bix 20 mo 60 mr/kr koMOikopMy 3abe3mnedyBaB 30aradeHHsI >KOBTKIB
KypsSYMX S€Ib KAPOTUHOIIAMH 1 MOJINIIEHHs iX 3a0apBieHHs B Mexax Bix 7,6 1o 10,0 6ainis 3a 15
0aJIbHOIO KOJIBOPOBOIO LIKAJIOD, IKE HE 3aJ1€KaJI0 BiJl TEMIIEPATyPHOrO PeKUMY 1X 30epiraHHs.

ActakcanTuH B q03ax Big 10 1o 30 Mr/kr komOikopMy 3a0e3neuyBaB 30araueHHsI )KOBTKIB
KypSYHX SI€Lb KAPOTHHOIaMHU 3HAYHO e()EeKTUBHIIIE HIXK JIKOMIH 1 CTBOPIOBAB KOJIHOPOBY HIKAITY
»oBTKiB Bix 11,0 10 14,2 GaniB 3a 15 6anbHOI KOJTHOPOBOIO MIKAIOKO SIK CBIXKO3HECEHUX S€Ih, TAK
132 pI3HUX PEXKHUMIB iX 30epiraHHs.

Pexxumu 30epiranns xapuoBux serp 3a 44+0,5°C 1 Bomorocti 80-85 %, ta 12+0,5°C
i Bosorocti 70—75 % onHaKOBO BIUIMBAIOTh HA JKUPHOKHUCIOTHUN CKJIA]] )KOBTKIB SI€Ih, OTPUMAHHIX
BiJl Kypei, sSIKUM 3roJI0ByBalid 100aBKH JikomiHy B mo3ax 20, 40 Ta 60 MI/KT 4M acTaKCaHTUHY
B 03ax 10, 20 ta 30 mr/kr koMGikopmy BIipoaoBxk 30 110 MOPIBHSAHO 31 CBIXKO3HECEHUMHU SULISIMU.
31 30unbIIeHHSIM 7031 Jikominy Bia 20 1o 60 mr/kr uu acrakcantuny Biz 10 1o 30 Mr/kr B paiioHi
KypeiHECY4OK B )KOBTKaX CBIKO3HECEHHX, a TAKOXK B SHIAX 32 000X TEMIEpaTypHUX PEKUMIB
ix 30epiranHs 3HWXKyeTbes dvacTka o6 ITHXK: mwmc-8,11,14-eitko3arpienoBoi Ta 6,9,12-
OKTaJIeKaTPiEHOBOI KUCIIOT aX JI0 MMOBHOT'O 1X 3HUKHEHHS.

Jlo6aBka acTakCaHTHHY [0 pAallioHy KypeW-Hecy4yoK XapakTepusyBajlaCchb 3HAYyHO
CHJIBHIIIIMM BIUTMBOM Ha CITiBBIIHOIIEHHS] HACHYEHUX 1 HCHACHYEHUX KUPHUX KHUCIOT Y KOBTKAX
KypsiUuX SI€b M1 yac X 30epiranHs, HiX 100aBKa JIKOMiHY. 3r0JJOBYBaHHS aCTAKCAaHTUHY KypsIM-
HECy4yKkaM OUIBIIOI0 MIpOI0 3HIDKYBaJlo 1 cTaOuLTi3yBano cmiBBigHOmEHHS o3/w6 ITHXK
y JKOBTKax 3a 30epiraHHs s€lb, HbK J00aBKa JIKOMiHY JI0 pauioHy Kypei. OTpumani pe3yasraTu
JOCIIJKEHb MOXYTb OyTH OCHOBOIO /7151 BUOOPY peKUMY 30epiranHs 30aradyeHnx KapoTHHOIAaMH
XapUYOBUX KYPSUYUX SIEIb 3 YPaXyBaHHIM KOPEKIIIT >KUPHOKUCIOTHOTO MPOQITIO JTIMiAIB dKOBTKIB.

3rogoByBaHHS KypsiM-HeCy4KaM J00aBoK JikomiHy B 103ax 20, 40 Ta 60 Mr/kr koMOikopMy
4y acTakcaHTHHY B Jo03ax 10, 20 ta 30 Mr/kr komOikopmy BrpoaoBx 30 ai0 mocniib He BIIMBAJIO
gK Ha ynucenbHicTh MADAM Ha MoBepxHI LMIKApalylH CBIXXKO3HECEHHUX f€llb, TaK 1 B KOBTKaX.
30epiranHs Kyps4ux si€llb, 30arayeHUX pi3HUMH J03aMH JIIKONIHY UM aCTaKCAaHTHHY B yYMOBax
4+0,5°C 1 Bonorocti 80—85 % Tta 12+0,5°C i Bonorocti 70—75 % Brnpoaosxk 30 ai6 migBUIILYBaJIO
KOHTaMiHallil0 MMOBEpXHI MIKapaynu Ta >k0BTKa siellb MADAM mopiBHSIHO 31 CBIXKO3HECEHUMHU
aingMu. 30epiraHHs Kypsiuux Si€lb SIK KOHTPOJIBHOI TPYIH, Tak 1 30araueHuX pI3HUMH J03aMU

JIKOMIHY 4YM acTakcaHTUHY 3a Temnepatypu 4+0,5°C 1 Bonorocti 80—-85 % XxapakTepusyBanocs



HIDKYO0I0 uucenbHICTIO MA®AM 5Kk MOBEpXHI IIKapalynu, TakK 1 >KOBTKIB, IOPIBHSIHO
31 30epiranHaM sienpb 3a Temrneparypu 124+0,5°C i1 Bonorocti 70-75 %.

BupoOHUIITBO XapuoBHX S€llb, 30arayeHUX JIKOMIHOM YH AaCTaKCaHTHHOM, J03BOJISIE
HE JIMIIe OTPUMYBAaTd MPHUBAOIMBUH KOJIp OJKOBTKIB, aje W XapuoBHHA MPOIYKT
13 (OyHKIIIOHAJILHUMH BIACTHBOCTSIMHU, MPUIATHHH 10 30epiranns 3a pexxumin 440,5°C 1 Bosorocri
80—-85 % Ta 12+0,5°C 1 Bomorocti 70—75 % Brpomosx 30 1ib.

KirouoBi cioBa: Kypsidi i1, JIIKOIIH, aCTAaKCAHTUH, 30epiraHHs, sSKiCTh, O€3MEYHICTb.
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Among the factors that affect the quality and safety of food eggs, sanitary and hygienic
conditions of keeping and feeding laying hens, as well as compliance with hygienic requirements
during their production and storage, play an important role. One of the important criteria for the
attractiveness of edible eggs for the consumer is the intensity of the color of the yolks, which
is achieved by feeding laying hens with various dyes, in particular carotenoids of natural origin,
such as lycopene and astaxanthin.

Currently, among sources of lycopene of natural origin, the use of its oil extract from
tomato processing products is becoming more and more widespread, and a promising source
of astaxanthin is the oil extract of the algae Haematococcus pluvialis.

In the dissertation, a sanitary-hygienic assessment of edible chicken eggs enriched with
lycopene or astaxanthin under different storage regimes was made according to the indicators
of the morphological and chemical composition of the eggs, the content of carotenoids, vitamin A,
fatty acids and microbiological indicators.

Research has established that feeding laying hens with lycopene supplements in doses
of 20; 40 and 60 mg/kg or astaxanthin in doses of 10; 20 and 40 mg/kg of compound feed did not
affect egg weight, protein weight, yolk weight and shell weight of both freshly laid eggs and during
30 days of their storage at a temperature of 4+0,5°C compared to the control group.

Storage of chicken eggs at a temperature of 12+0,5°C, which were supplemented with
lycopene at a dose of 20 mg/kg of compound feed or astaxanthin at a dose of 10 mg/kg
of compound feed, caused a decrease in their weight by 0,66 % and 0.92%, respectively , compared
to the control. This decrease was due to a decrease in the egg protein mass of hens fed with

lycopene supplement by 1,01 % and astaxanthin by 1.73%, compared to the control.



Storage of eggs for 30 days at a temperature of 12+0,5°C, obtained from hens fed with
lycopene supplement at a dose of 40 mg/kg compound feed, reduced egg mass by 0,75 % and
protein mass by 1,13 %, but not affected the weight of the yolk and shell, compared to the control.

Feeding the astaxanthin supplement at a dose of 20 mg/kg of compound feed to laying hens
affected the morphological indicators of eggs when stored at a temperature of 12+0,5°C by
reducing the weight of eggs by 0,78 % due to a decrease in the weight of protein by 1,02 %, but
had no effect on egg yolk and shell weight compared to the control.

Storage of eggs at a temperature of 12+0,5°C, obtained from hens fed with lycopene
supplements at a dose of 60 mg/kg compound feed, reduced egg weight by 0,71 % due
to a decrease in protein weight by 1,19 % and did not affect yolk weight and shell weight compared
to the control.

Feeding laying hens with astaxanthin at a dose of 30 mg/kg of compound feed for 30 days
at a temperature of 12+0,5°C contributed to a decrease in egg mass by 0.67%, which occurred due
to a decrease in protein mass by 1,56 %, but not affected the yolk and shell weight compared
to the control.

Storage of eggs from chickens supplemented with lycopene at a dose of 20 mg/kg
of compound feed or astaxanthin at a dose of 10 mg/kg of compound feed at a temperature
of 440,5°C did not affect the content of dry matter, moisture, crude protein, fat, ash, as well
as phosphorus and calcium in eggs compared to the control.

Storage of eggs at a temperature of 12+0,5°C, obtained from hens fed with a supplement
of lycopene at a dose of 20 mg/kg of compound feed or astaxanthin at a dose of 10 mg/kg
of compound feed did not affect the content of moisture, dry matter, crude protein, fat and
phosphorus and calcium, but reduced the raw ash content in eggs by 0,11 % and 0,10 %,
respectively, compared to the control.

Lycopene at a dose of 40 mg/kg of compound feed for 30 days did not affect the content
of moisture, dry matter, crude protein, fat, ash, calcium, but increased the phosphorus content
in freshly laid eggs by 0,03 %, and at a dose of 20 mg/kg of compound feed for 30 days - did not
affect the chemical composition of eggs compared to the control.

Storage of chicken eggs for 30 days under the influence of lycopene at a dose of 40 mg/kg
of compound feed or astaxanthin at a dose of 20 mg/kg of compound feed at a temperature
of 4+0,5°C did not affect the content of moisture, dry matter, crude fat, protein and ash, as well
as calcium and phosphorus, and at a temperature of 12+0,5°C increased the content of crude
protein by 0,54 and 0,72 % compared to the control.

When laying hens were fed lycopene at a dose of 60 mg/kg of compound feed for 30 days,
it was established that the phosphorus content in freshly laid eggs increased by 0,03 %, while the



content of moisture, dry matter, crude fat, protein and ash, as well as calcium did not was changing
Addition of astaxanthin to the basic diet of laying hens at a dose of 30 mg/kg compound feed did
not affect the chemical composition of eggs compared to the control group.

Storage of eggs for 30 days at a temperature of 4+0,5°C while feeding chickens with
lycopene at a dose of 60 mg/kg or astaxanthin at a dose of 30 mg/kg combined feed contributed
to a decrease in moisture content and an increase in dry matter content by 1,12 % and 0,92 %,
respectively, which occurred due to an increase in the level of crude protein by 0,77 % and 1,0 %,
respectively, while the rest of the indicators did not change compared to the control group. Similar
changes in the chemical composition of eggs were also detected during their storage at 12+0,5°C.

Feeding chickens with lycopene at a dose of 20 mg/kg of compound feed contributed
to an increase in the total content of carotenoids in the yolks of freshly laid eggs by 20,7 %
compared to the control. Astaxanthin at a dose of 10 mg/kg of compound feed contributed
to an increase in this value by 58,7 % compared to the control and by 31,4 % compared to a dose
of lycopene of 20 mg/kg of compound feed. This, in turn, contributed to an increase in the color
intensity of the yolks of freshly laid eggs of hens fed lycopene at a dose of 20 mg/kg of compound
feed by 2,4 points compared to the control. Feeding chickens with astaxanthin at a dose
of 10 mg/kg of compound feed increased the intensity of color of the yolks of freshly laid chicken
eggs by 5,4 points compared to the control and by 3,2 points compared to the addition of lycopene
at a dose of 20 mg/kg of compound feed.

Storage of eggs obtained from hens that received lycopene supplements at a dose
of 20 mg/kg compound feed at a temperature of 4+0,5°C ensured a higher total content
of carotenoids in the yolks by 17,6 % compared to the control. Storage of eggs under the same
conditions, obtained from hens fed astaxanthin at a dose of 10 mg/kg of compound feed, increased
the total content of carotenoids in the yolks by 33,4 % compared to the control and by 13,5 %
compared to the addition of lycopene at a dose of 20 mg/kg compound feed.

Storage of eggs obtained from hens with the use of lycopene supplement at a dose
of 20 mg/kg of compound feed at a temperature of 12+0,5°C ensured a higher total content
of carotenoids in the yolks by 30,5 % compared to the control. At the same time, the storage
of eggs under the same conditions, obtained from hens fed astaxanthin at a dose of 10 mg/kg
of compound feed, increased the total content of carotenoids in the yolks by 1,9 times compared
to the control and by 1,4 times compared to the addition of lycopene in the dose 20 mg/kg
of compound feed.

Lycopene at a dose of 40 mg/kg and astaxanthin at a dose of 20 mg/kg of compound feed
for storing eggs at a temperature of 12+0,5°C for 30 days increased the total content of carotenoids

in yolks by 12,5 % and 1,8 times, respectively, compared to the control . In addition, the addition



of astaxanthin at the above dose provided a 1,6 times higher level of carotenoids in egg yolks than
the addition of lycopene at a dose of 40 mg/kg of compound feed during their storage.

Astaxanthin supplements in the diets of laying hens are more effective in enriching egg
yolks with carotenoids and giving them an attractive color than lycopene supplements. Lycopene
at a dose of 40 mg/kg of compound feed increased the intensity of yolk coloring by 2,8 points
compared to the control, and astaxanthin at a dose of 20 mg/kg of compound feed by 6,6 points
compared to the control and by 3,8 points compared to the addition of lycopene in a dose
of 40 mg/kg of compound feed for storing eggs at a temperature of 12+0,5°C for 30 days.

Feeding laying hens with lycopene in doses from 20 to 60 mg/kg of compound feed did not
affect the content of vitamin A in the yolks of both freshly laid and eggs stored at temperatures
of 4+0,5°C and 1240,5°C. Addition of astaxanthin in doses of 20 and 30 mg/kg of compound feed
better stabilized vitamin A in chicken yolks during storage, but only at a temperature of 4+0,5°C.

Lycopene in doses from 20 to 60 mg/kg of compound feed provided enrichment of chicken
egg yolks with carotenoids and improvement of their color in the range of 7,6 to 10,0 points
on a 15-point color scale, which did not depend on the temperature regime of their storage.

Astaxanthin in doses from 10 to 30 mg/kg of compound feed provided the enrichment
of chicken egg yolks with carotenoids much more effectively than lycopene and created a color
scale of yolks from 11,0 to 14,2 points on a 15-point color scale both for freshly laid eggs and
under different regimes of their storage.

Temperature regimes of food egg storage of 4+0,5°C and 12+0,5°C equally affect the fatty
acid composition of egg yolks obtained from hens fed with lycopene supplements in doses of 30,
40 and 60 mg/kg or astaxanthin in doses of 10, 20 and 30 mg/kg of compound feed for 30 days
compared to freshly laid eggs. With an increase in the dose of lycopene from 20 to 60 mg/kg
or astaxanthin from 10 to 30 mg/kg in the diet of laying hens, the proportion of w6 PUFA
decreases: cis-8,11, 14-eicosatrienoic and 6,9,12-okadecatrienoic acids until their complete
disappearance.

The addition of astaxanthin to the diet of laying hens was characterized by a significantly
stronger effect on the ratio of saturated and unsaturated fatty acids in the yolks of chicken eggs
during their storage than the addition of lycopene. Feeding of astaxanthin to laying hens reduced
and stabilized the ratio of w3/w6 PUFAs in egg yolks during storage of eggs to a greater extent
than did lycopene supplementation to the diet of hens. The obtained research results can be the
basis for choosing the storage mode of food chicken eggs enriched with carotenoids, taking into
account the correction of the fatty acid profile of the lipids of the yolks.

Feeding laying hens with lycopene supplements in doses of 20, 40 and 60 mg/kg

of compound feed or astaxanthin in doses of 10, 20 and 30 mg/kg of compound feed for 30



consecutive days did not affect the number of mesophilicaecrobic and facultative-anaerobic
microorganisms on the surface shells of freshly laid eggs, as well as yolks. Storage of chicken eggs
enriched with different doses of lycopene or astaxanthin in temperature regimes of 4+0,5°C and
124+0,5°C for 30 days increased the contamination of the surface of the shell and egg yolk
of mesophilicaerobic and facultative-anaerobic microorganisms compared to freshly laid eggs. The
storage of chicken eggs of both the control group and enriched with different doses of lycopene
or astaxanthin at a temperature of 4+0,5°C was characterized by a lower number of mesophilic-
aerobic and facultative-anaerobic microorganisms both on the surface of the shell and in the yolks,
compared to the storage of eggs at 12+0,5°C.

The production of edible eggs enriched with lycopene or astaxanthin allows not only
to obtain an attractive yolk color, but also a food product with functional properties, suitable for
storage at temperatures of 4+0,5°C and 12+0,5°C for 30 days.

Key words: chicken eggs, lycopene, astaxanthin, storage, quality, safety.



