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BUKOPUCTAHHA HAHOIIOKPUTSA HIKAPAJIYIIA CPIBJIOM
JUJIA BBEPEXXEHHSA IHKYBAIHIMHUX AKOCTEUA SA€LDb,
SAKI 3BEPITAIOTHCS TPUBAJIAM YAC

M. T. Tazipos
[nctutyt nraxiBaunrBa HAAH Ykpainu

3 memoro 3HUdHCEeHHA He2amueHo20 8NaU8y 30epicanHs Ha AKICMb IHKYOAUitiHuX aeyb 0yau
sunpobyeani pisni peuosunu: 0,001 % ionnuii pozuun cpibna, 5 % po3uunu seuHo20 OiLIKa
I NONIBIHINOBO20 CNUpPMY MA B43€1IHO8E MACN0, KL HAHOCUIU HA HNOBEPXHIO WKAPATYNU
0o 30epicanns. Iloxazano 6OaxkmepuyuoHull egexm ioHI8 cpibna 3a wac 30epicanHs ma iXHil
NO3UMUBHUL NAUE HA [HKYOayiuHi saKxocmi saeyb. Busooumicms 00pobOenux tonamu cpibia seyb,
aKi 30epicanuca npomseom 21 0obu, oyra euwe nHa 16 % (npu P> 0,999) y nopieuauni 3
KoHmponem. Pewima peuosun, siKi 6unpo0y8anucs, e npossuiu 8ipo2ioHo NO3UMUEHoO20 egexmy Ha
IHKYOAYItiHI IKOCMI S€YD.

Kmiouosi ciosa: CPIBJIO, BIJIOK, SWIIE, BASEJIIHOBE MACJIO, BUBOJUMICTD
A€b, 3bEPIIAHHA, AKICTD, IHKYBALISA, 3APOJOK

He puBnsuuce Ha 4YwMcClIEHHI OMISLAM Ta MoOHOrpadii, MPHUCBSYEH1 aHaji3y BIUIMBY
nepeniHkyoaiiifHoro 30epiraHHsi Ha BUBOJUMICTD SI€llb, 0 LILOI'O 4Yacy HE PO3pOOJEHO €IMHOT
Teopii, sika O MOsICHIOBAJIA BCIO HAsBHY, YacTO CynepewmBy iHpopmarlito 3 1iei mpodmemu [1-3].
s senp, ki 30epiraaucs TpUBaJIMN 4ac, XapaKTepHOIO € 3aKOHOMIPHICTh: YMM KOPOTILE MEpiof
30epiraHHs, THM BHIIA TEMIIEpaTypa 30epiraHHs moTpiOHa AJia 3a0€3MeYeHHsT BUCOKOT BUBOIUMOCTI
geup [4]. Di3ionoriyHUM HyJaeM Ui s€llb, TOOTO TeMIepaTyporo, HpU SKIA MPUIHHSIETHCS
PO3BUTOK 3apoJika, BBaaroTbcs 3HaueHHs Big 19 mo 27 °C. Takum unHOM, BKa3zaHa
3aKOHOMIPHICTb CIIOCTEPIraeThCsl MpU TeMIepaTypax, HIbKuux (iziongoriyHoro Hyas. Tomy MoxxHa
BBaXKaTH, 110 eMOPIOHATLHUIM PO3BUTOK € HE €IWHOIO MEPEMIHHOIO, SIKa 3MIHIOETHCS 3aJICKHO Bij
yMOB 30epiranss. Bigomo, 1m0 maca 1 00’e€M KOBTKa pOCTYTh 3 BIKOM, a IIEPUBITEIIMHOBUMN 1Iap MPU
L[bOMY CTa€ €JIACTUYHUM. 3MIHU B MIEPUBITEIMHOBOMY ILlIapi MOB’A3YyI0Th 13 MigBULIeHHSAM pH Oiika
3a yac 30epiranHsa. pH Oulka MiABUILYETHCS 3a paXyHOK 3HHUKaHHs (BUIIapyBaHHS) PO3UYHMHEHOTO B
gitiii.  CO,, 1m0 yNOBUIBHIOIOTH IUIIXOM TMOKPUTTA si€enb MaciaoMm [5] abo IHIIMMH
IUTIBKOYTBOPIOIOYMMH MaTepianamu. pH KoBTka npu 3HeceHH! sielb cTaHOBUB 6,0, 1 B KOBTKY
BincyTHI CO,. 30UTbIIEHHS MacH >KOBTKA BIIOYBA€EThCS 32 paXyHOK IEPEX01y BOAM 3 OUIKa, ajie
nomaBanHss CO; 10 OTOYYIOUOTO CEPEIOBHINA CTPUMYE 1IeH MpoIiec. 3HWKEHA TeMIIepaTypa TaKOK
BHUKJIMKA€ 3MEHIICHHS TIOCTYIUICHHS BOJM 3 OUTKa B KOBTOK [6].

Bwmict Oinka y stifiil npoTeiny 3HUXKY€eThCs IIpHU 30epiranHi 1 3 BikoM OTHLl. butok silus mae
MPOTUMIKPOOHY 1 HPOTUBIPYCHY aKTHUBHICTb. pH Oulka npu 3HECeHH1 sAWLA CTaHOBUTH 7,5 1
BHacai10k nudys3ii pozunHenoro CO; migsuuryetses 10 9,0 1 Ouibiie. bydepHa emHIicTh anbOymiHy
€ HallMeHIIOI0 B Mexkax 7,5 1 8,5, mo nosicHioe mBuake miasuieHHs pH npu Bunapysanui CO, 3
aius. [TinBuienns pH 3Hmkye anTHOaKTepianbHy aKTUBHICTh OUIKIB, aje CEpelOBUIIE 3 TaKUM
BHCOKHMM 3HaueHHsAM pH ManonpunatHe ams xxutts 6axrepiit [7].

[Ticnst 3HeceHHs siing nmo obuaBa 60ku emnidnacty BCTaHOBIOEThCs Maibke 1000-kpaTHUMi
10HHUH TrpajieHT [8] — yMmoBa, sika HeoOXiJHa /Il HOPMAJIbHOIO PO3BUTKY 3apojika. OnTUMabHI
3HaueHHs1 pH Ouika craHoBnsaTh 8,2—8,8. 30epiranns sieup 10 7 A10 B armochepi CO, BUKIUKAE
paHHIO eMOpiOHaJIbHY CMEPTHICTH, aje MIABUIIYE BUBOIUMICTh S€llb NpH 30epiranni 14 1 Outbiie
ni6. [lpunyckaroTh, 1m0 SAKICTh OUIKA ICTOTHO HE 3HUXKYETbCS B JOCTaTHIA Mipi 3a 7 JHIB Yy
npucytHocTi CO,, ane 3HayHO 3HMKYeThest 6e3 CO; 1o 14 116 36epiranus [9].
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TakuM 4MHOM, BUAUISAIOTH BHYTPIIIHI 1 30BHILIHI (aKTOpH, K1 BU3HAYAIOTh 3AATHICTh SI€Lb
710 YCHIIIHOI 1HKYOalil miciisg TpuBajioro 30epirants. J{o nepuux BiIHOCATHCSA FEHETHYH1 (aKTOpH,
BIK IITUIIL, MOPQOJIOTIUHI 1 610XIMIYH1 MTOKA3HUKH SKOCTI sA€1b. [0 OCHOBHHX (DaKTOpIB cepeoBuUIIa
BIIHOCATBCSI TEMIIepaTypa 1 BIJHOCHA BOJIOTICTH TpH 30epiraHHi, Ta30BUU CKJIAJ CEpeIOBHUIIA
30epiraHHs, BETEpUHAPHO-CaHITapHa MPaKTHKa.

3 METOI0 3HMKEHHSI HEraTUBHOT /11 TpuBajoro 30epiraHHs Ha MOpP(OoJIOTiyH1 Ta 1IHKYOAaI1iH1
SAKOCT1 sI€llb MPOBOJWIM JOCHIUKEHHSI BIUIMBY HAHECEHHsS Ha IXHIO IIKapalylny pO3YMHIB
BHCOKOMOJIEKYJIIPHUX CIIOJYK, Ba3eJIHOBOrO Macja Ta I0OHHOTO PO3YMHY cpi0ia, OTPpUMaHOIo
€JIEKTPOJIITUYHUM METOJOM. Bimomo, 110 0/1aTKOBE MOKPUTTS MOBEPXHI XapuOBUX S€Lb PI3HUMHU
IUTIBKOYTBOPIOIOYMMH PEYOBUHAMM BUKOPUCTOBYETHCS K 3aCi0, SKHM 103BOJISE 30UIBIIUTUA CTPOK
ixuporo 36epiranss [10] go 100 1 Guibmie 116. ToMy CTaHOBUTH IHTEpEC, SIK MOAIOHI MOKPUTTS
MMO3HAYaThCS Ha IHKYOAIHHUX SKOCTSIX S€Lb.

bakrtepunuana BiacTuBICTh cpibiia BioMa M€ 3 JA@BHIX 4YaciB 1 3HAXOAWUTH ILIMPOKE
BUKOPHUCTAHHS y CyYacHIN MPaKTHUIll OXOPOHU 310poB’s. 3rimHo 3 Kymscekum JI. A., Mexanizm mii
cpibna Ha MIKpOOHY KIITHHY MOJIATAE B TOMY, III0 BOHO COPOYETHCS KIITKOBOIO 000J0HKOIO [11].
Knituna, 3anuimaioduch JKUTTE3AATHOIO, BTPAYa€ 3AaTHICTh A0 MoALTY (0aKTepioCTaTUYHUMN €PeKT).
[Ipu copOuiii Ha MOBEpXHI AN 3HAYHOI KUIBKOCTI cpibiia, OCTaHHE MPOHUKAE YCEPEAUHY KIITHHU
Ta OJ0Kye 11 hepMeHTH, y pe3yabTaTi yoro KiiThuHa TuHe. EdekT 3aumienHs 0akrepii npenaparamu
cpibna nyxxe Bucokuid. Bin B 1750 pa3 OubIinii Hi>k KapOOJI0BOi KUCIOTH, XJIOPY, XJIOPHOTO BalHa,
riNOXJIOPUTA HATPIO Ta IHIIMX CHJIBHUX OKHCIIIOBAauiB B OJJHAKOBUX KOHLEHTpauisix [11].

He nuBnsunch Ha IMIMpPOKE BUKOPUCTAHHS IpenapaTiB cpibia 3 METO0 3HE3apakeHHS 1
KOHCepBallil NpoAyKLii y XapyoBiii IPOMHUCIIOBOCTI, B JIITEpaTypl BIICYTHI JIaH1 PO MOKJIMUBICTh iX
BUKOPHUCTAHHS I 0OpOOKM TOBEpXHI sS€lb 3 MeTOK Ae3iHdexiii. BoHn HEmKMBI B Maaux
KOHIICHTPAIIIAX SK JJIs1 3aPOJIKIB MTHIII, IO PO3BUBAIOTHCS, TAK 1 711 OOCIYrOBYIOYOTO IEPCOHAITY.
[Ipenapatu, mo MicTATh cpidI0 MOXYTh OyTH Je3iH(ekTaHTaMM, SIKI BUKOPHUCTOBYIOTHCS B
CUIbCHKOMY T'OCIIO/IapCTBI.

Marepiaim i meToau

Hocnimxennss nposeneHi B Incruryri nraxiBHuurBa HAAH Vkpainu Ha sinsgx kypei
(Gallus gallus domesticus) mopoau poa-ailyieH] YepBOHMM, y Billi 44—46 TwkHIB. [lepen 3akmaakoro
Ha 30epiraHHs silsl 3BaKyBalMcs, MapKyBajucs Ta Oyiau mojauieHi Ha 5 rpym: xkoHTpousibHa (K),
nociigaa [ — siist o6poossucs 0,001 % po3unHoM 10HIB cpidna, mochigna I — 5 % po3zunnom
sseqHoro Ounka, nocuigHa I — 5 % po3uumHom momiBiHLIOBOTO crimpty (I[IBC), mochinmna IV —
Ba3eJIIHOBUM MacioM. Siius BCiX rpyn, KpiM gociiaHoi I, Oynu momepenHbo mpoje3iH(ikoBaHi
napamu popmanpaeriny 3rigHo 3 JACTY [12]. Sitns 30epiraimcs B XOJOAMJIBHIA KaMepi MpHU
temreparypi 11 °C 1 BigHocHi# Bosorocti 80 % npoTsirom 21 1oowu.

Po3unn cpibna HEoOXimHOT KOHIEHTpAIlli TOTyBajdu 3a JOMOMOIor0 loHartopa. KuibkicTh
cpibia m, sike PO3UMHUIIOCS Y BOJ1 B pE3YJIbTaTI €JIEKTPOIIi3Y, BUZHAYAIIU 3a (POPMYIIOIO:

m=KI1Tn/100,

ne K — enexTpoxiMiuHUN eKBIBaJIEHT cpibia, 1o gopiBHioe 1,118 mr/Axc;

I — cuina cTpymy, SIKUH TPOXOJUTH Yepe3 BOAY, A;

T — 4ac enexTpoizy, C;

n — BHX1] cpibia Mo cTpymy, SIKUH 3aJIeKUTh Bl COJISIHOTO CKJIaay Boau, %o.

Buxin cpibna cranoButs 90 % [11].

3 METOI0 BUSBIICHHS BIUIMBY JOCHIKYBaHMX PEYOBUH HAa LIBUJKICTh, KUIBKICHI Ta SIKICH1
MOKa3HUKH «CTapIHHS» S€lb OyJ0 MPOBEAEHO iXHIM PO3TUH 1 BU3HAYEH1 MOPQOJIOriuHl Ta (Hi3uKo-
XIMI4H1 TOKa3HUKH B Taki Tepminu: 0, 7, 14 121 goba 36epiranHs.
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Jlyig BUBYEHHSI 1IUTICHOCT1 MeMOpaH OJiacToiepMalbHUX KIIITUH y BKa3aHi cTtpoku (0, 7, 14 1
21 noGa 306epirannsi) Oyno BwiIydeHO 3 iHKyOatopa mo 10 sienp 3 KOXHOT Tpynu 1 BUIUICHI
onactonucku. bmacronucku iHKyOyBasid Npu KIMHATHIM TemmepaTypi MNpoOTSIrom 2-3 TOAMH Y
(dhochaTrHO-coSTHOMY po3uMHI 0€3 ABOBAJEHTHUX 10HIB JJIA OCIA0JICHHS] MDKKIITHHHUX 3B’ SI3KIB 1
roTyBaJid 3 HUX cycrneHsii. OTpuMaHy CyCHEH31I0 3MIIIYBalIM y CHIBBIIHOIIEHHI 1:1 3 po3unMHOM
etugiym O6pominy (1-10 mxM). LlimicHicTh MeMOpaH KJIITHH OINHIOBAJIW TiJ JIFOMIHECIEHTHUM
MikpockorioM MJI-3. Jlns 1poro BUKOPUCTOBYBaIU 30y/Kytoue OMPOMIHEHHS 3 JOBXKHHOIO XBUII
365 HM, a mroMiHecHeHuito cnocrepiranmu B o6macti 500-700 HM. VY KOXHOMY 3pasKy
migpaxoByBanu He wmeHme 200-300 xmituH. [l0 TOMIKO/PKEHMX BIMHOCWIW KIITUHH 13
3a0apBiIeHUMH AapaMHu. J1Jis BU3HAUE€HHS MIKPOOHOTO 0OCIMEHIHHS OYJIM B3T1 3MUBH 3 HIKapaIylnu
1 OBITpsiHOT Kamepu Ha 2-, 7-, 14- ta 21-ii nenp 30epiranHs. 3muBu BimOupamu 3 10 seup Bing
KOXHOI rpynu (cepenHs mpo6a) 1 po3MillyBajdd B CTEpUJIbHI HNpOOIpkH 3 2 M (Pi310JI0TTYHOTO
po3uuny. Ilepen 3aciBom matepiany B mpoOipKy 3 TaMIIOHOM J00aBIsLId 1ie 8 M (i310J0TTYHOTO
pO3UMHY, TaMIOH BIDKUMaIU 1 BuManu. JJis BU3HAYEHHS 3arajibHOi KUIHBKOCTI MIKPOOHHMX T
MIPOBOJMIIM TOCIB Marepiany Ha noxkuBHe cepenoBuiie MITA. Yamku 3 mociBamu iHKyOyBayid B
TepMocTati npu temreparypi 37,5 °C mpoTarom ABOX 110, MICJIST YOTO MiAPAaxOBYBAIH KUIbKICTh
KOJIOHIN MIKPOOPraHi3MiB.

[kyOanito sieup mpoBoMIIK 10 30epiraHHs (Mepiuil KOHTPOJb), micist 21 1odu 30epiranHs
(Zpyruil KOHTPOJIb 1 AOCHIAHI rpynu) B JabopatopHux iHkybaropax [JIY—-®-0,3 ta 1JIb-0,5 3rinHo
3 ctangapTHUMHU pexkumamu [ 13]. Ilicns 3aBepiieHHst HKyOalii 0yJI0 MpoBEIEHO PO3TUH 3arudInX
3apoJKIB y mepiojax iHKyOallii, BU3HaueHa CepeaHs] TPUBAIICTh IHKYOalii Ta eHeprii BUBOAY
MOJIO/THSIKY, BUBOJAMMICTB SI€Ib. Y JOOOBUX KypUaT BU3HAYAIU MacCy, TOBXKHUHY Tia 1 KaTeropiro.

Pe3yabTaTH if 00roBOpeHH

Mopdonoriunuit 1 (QI3UKO-XIMIYHUN aHaii3, MPOBEIEHUN IMepel 3aKiIaJKoK s€lb
Ha 30epiraHHs, MOKa3aB, 110 OCHOBHI XapaKTEPUCTUKU SKOCTI S€lb BIANOBIIAIOTH HOPMATHUBHUM
JUIS TTHII I[bOTO HANpPSIMKY NPOAYKTUBHOCTI XapaKTepUCTHKaM. Tak, po3Mip MOBITPSAHOI Kamepu
o0yB 18,20+0,64 MM, mutbHICTH si€nb — 1,07140,003 F/CM3, iHaekc oinka — 8,62+0,85 %, pH Oinka
1 )xoBTKa — 8,75+0,07 1 5,98+0,04 % BimnoBigHo. KinbKicTh 3arubnux 01acToaepMaIbHUX KIITHH
Tmicyst BUAUICHHS 1 3a0apBienHs ckianana 5,0+0,71 %.

Junamika 3MiH MOpP(HOJIOTiYHUX 1 (I3UKO-XIMIUHUX MMOKA3HUKIB S€lb IM1J Yac 30epiraHHs
MoKasaja, 110 Mpoliec CTApIHHS A€l HAUMOBUIbHIIIE IpoxoauB y rpymi IV (oOpoOka BazeniHOBUM
MacjioM) y IOPIBHSAHHI K 3 KOHTPOJIEM, TaK 13 IHIIUMHU JOCIKYBAHUMHU IPYIaMH.

Haii6inpiy BTpaTy Macu sSHIsMU 3a yac 30epiraHHsl CIOCTEpiraii B KOHTPOJIBHIN 1
nocaianii rpymi [II — 1,1340,05 1 1,14+0,07 % BianoBinHO, HaliMeHIly — B AOCHiiHINA rpymi [V
— 0,45+0,09 % (P>0,999) (puc. 1).
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Hespaxxaroun Ha Te, mo B pociuigHux rpynax II i III mis o6poOku moBepxHi MIKapalynu
BUKOPUCTOBYBAJIMCh BHUCOKOMOJIEKYJISIPHI CIHOJIYKH (s€4HMM OUIOK 1 MOJIBIHUIOBUH CHHPT),
3HMKEHHSI MacH S€lb B UX TpyIax CIIBIAJA€ 3 KOHTPOJBHOIO, 1110 CBITYUTH PO (OpMyBaHHS Ha
MOBEPXH1 f€b IUIIBKM, IMPOHUKHOI Ui Tra3iB 1 mapiB Boaud. Y ToM ke wac y rpym IV, ne
BUKOPHCTOBYBAJIOCH Ba3€IIHOBE Macilo, CIOCTEPIraii 3Ha4yHe YNOBUIbHEHHS IBUAKOCTI 3HIXKEHHS
MacH S€llb, 10 CBITYUTH MPO 3aKYMOPKY MOP Y MIKApaIyIi 1 OUIbII HAIMHY 13051110 BMICTY SHILIS.

3miHn pH y OuIKy 1 KOBTKY, MOP(QOJIOTTYHI MOKA3HUKHU SIKOCT1 SIElb 3HAXOAWJIUCH Y
3BOPOTHIN 3aJ€KHOCTI Bl CTYNEHsS IPOHUKHOCTI mkapanynu. fkmo pH Oiika B KOHTPOIBHIN 1
NEepIINX TPhOX JOCIHIAHMX Ipylax MiJBUIIYBaBcs 3a 4yac 30epiranss Bif 8,75+0,07 mno 9,18+0,04;
8,95+0,07; 8,8+0,14; 8,98+0,04 BIAMOBIAHO, TO B YETBEPTIA TPYyIi HOTO 3HAYCHHS JIENIO 3HU3WIOCH
y NOPIBHSHHI 3 BUX1IHUMU 1 AopiBHIOBaNO 8,23+0,04 (puc. 2). O4eBUAHO, 1110 OKUCICHHS OUIKa 3a
yac 30epiraHHs, sKe crocrepiranu, 1nos’s3ane 3 HakonudeHHsIM CO, y OUIKY BHACIIIOK 3aKpUTTS
MOp IIKapaIyly Ba3eliHOBUM MaciioM. pH >KOBTKa MiABUIITYBaBCA 3a 4ac 30epiraHHs Bl 3HAYCHHS
5,98+0,04 % mo 6,18+0,04, 6,13+0,11, 6,43+0,04, 6,15+0,07 1 6,33+0,04 % BiAMOBiTHO B
koHTposbHiH, I, I, III 1 IV gocnigaux rpymax.
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Puc. 2. lunamika 3mid pH Oinka B KOHTpOJIBHIN 1 Ba3eiHOBIH Tpyi 3a yac 30epiranus

Cnia 3a3Ha4uTH, 110 BIJHOCHI 3MIHM Macu OUIKa 1 )KOBTKa 3a yac 30epiraHHsl B PIZHUX
rpynax majo pi3HMHA Xapakrep (puc. 2). 3HMKEHHS Macu Oulka BifgOyBanocs, 3 OJHOTO OOKY,
3a paXyHOK BMIIApOBYBAaHHS BOJM 4e€pe3 MOpU B LIKApaIyMi, a 3 IHIIONO0 — 3a paxyHoOK audysii
BOJM B JKOBTOK 4€pe3 >KOBTOUHY MeMOpaHy BHACHIAOK PI3HHUIII OCMOTUYHOI'O THUCKY. 32 paxyHOK
IU(pYyHI0BAHOT BOJM MIJIBUILYETHCS Maca KOBTKa 3a yac 30epiraHHs. ¥ KOHTPOJIbHINA Iyl HOMITHE
3HMIKEHHSI MacH OUIKa CHIBIIafac 3 IIOYaTKOM 3HIKEHHS HOTo SKOCTI, o Bigmosigae 10—14-i no01
30epiranus (puc. 3).
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VY nociimHuX Tpynax CIoCTepiraioch MOCTYOBE 3HUKEHHS MacH OUTKA 1 MIJBUIIEHHS Macu
KOBTKA, MOYMHAIOUM 3 MEpIIOro TWXHA 30epiraHHs. OcoOMuMBO Taka TEHJEHLIS BUpPa)KE€HA B
IV rpymi, ae pi3HuLA MDK BMICTOM OUIKa 1 )KOBTKAa Ha MOYATKY 1 B KiHLI 30epiraHHs s€np cKjajia
Maibke 4 %. Opnnak, sk 3a3Havanocs Buile, gogaBaHHs CO; 10 OTOYYIOUOTO CEpeloBHUIIA
MEPENIKOPKAE TIePexX0oay BOAM 3 OUIKa B KOBTOK [6]. OUeBHAHO, 11€ MOSCHIOETHCS MIATPUMAHHIM
MiHOT ¢pakuii OUIKa 1 yIOBUIbHEHHSIM MPOLIECY HOro po3pLIKEHHS, IPUCKOPEHOTO MIABUIIIEHUMHU
3HaueHHsAMU pH Oinka. B HamoMy excriepuMeHTi, He JUBJISYMCh Ha BUCOKI 3HAYEHHsI IKOCTI OllIKa,
B BasenmiHOBiIM rpymi (puc. 4) y KiHI1 30epiraHHs, CIOCTEpIraeThCsi BHpa)K€Ha TEHIEHIIs
MIZBUIIECHHS [IEPeX01y BOJM 3 OUIKa B )KOBTOK Y MOPIBHSAHHI 3 KOHTpOJeM. YUM MOXHa MOSICHUTH
MPOTUPIYYS, SIKE CIOCTEPIraeThCsl, MOKHU 110 HE 3po3yMiso. LlikaBo MpPOCTEXUTH, YU ICHYE Taka
TEHJICHILIsI Tpu 30epiraHH1 He3aIuTTHEHUX €1b, 00pOOJIEHNX Ba3eIIHOBUM MaciiOM.

Binomo, mo Oyab-aki ¢akTopH, SKI MEPelIKOHKAaI0Th BUX0AY 3 sl po3unHeHoro COs,
CHPUSIOTH MIATPUMIII (PI3UKO-XIMIYHUX ITOKA3HUKIB SIKOCTI si€lb HA BUcokoMy piBHIL. [licns 21 nobu
30epiraHHs CroCTEpiraay 3HWKEHHS TIOKA3HHUKIB SKOCTI S€Ib B KOHTPOJIbHIN 1 qocmimaux I, 11, 111
rpynax, 3HU3WIKCS oJuHuLl Xay (puc. 4), 30UIbLIMBCSA BIICOTOK 3aruOiaux OjacTojaepMaibHUX
kTl (puc. 5). o crocyerbes IV nocnigHoi rpymnu, To BCl MOKa3HUKH SIKOCTI sl€ELb TYT Kpaili,
HDK B IHIIUX TPymHax, IO MOXKHA TOSICHUTH BUCOKOIO 130JIbOBAHICTIO BHYTPIITHBOTO BMICTY SI€Ib
B1JI OTOYYIOYOTO CEPEIOBHIIIA.
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Amnaini3 AMHaMIKM HaKOMHYEHHS MIKpOQJIOpH Ha MOBEPXHI Ta B MOBITPSAHIA KaMepl s€lb
[I0Ka3aB [OCTYNOBE MIABUINEHHS KUIBKOCTI MIKpoOpranismiB (micis JAe3iHdexmii mnapamu
dbopmManperiny) K Ha MIKapanymi, Tak 1 Ha NiAMKapalynHid MeMOpaHi KOHTPOJIbHOI 1 JOCTIIHUX
rpyn 11, III 1 IV ipu 30u1b11eHH] CTpOKY 30epiranss (puc. 6).
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Puc. 6. PiBeHp MikpoOHOT0 00CiMEHIHHS MMOBEpXHi Hikapanynu (A) i nosiTpsiHoi kamepu (B)
i€ KOHTPOJIBHOI 1 JOCIIIHUX TPYII 32 Yac 30epiraHHs

Situs pocninnoi rpynu | Ha BiaMiHy Bin koHTpodwsHOi Ta II, II, IV mocnimaux rpymn He
mignaBanu jae3iHdexmii mapamu ¢dopmariny. Tomy Bimpasy micias oOpoOKu po3dunHOM cpidia
CHoCcTepiraiy BUCOKHM piBEHb MIKPOOHOT 3a0pYyJHEHOCTI MIKapadyly Ta MOBITPSAHOI KAMEPH S€Llb.
HeoOxinHo 3a3HaumTH, 0 Yy BOJHIM (a3l MBHUIKICTE BIAMHpPAHHS OakTepid 3aleKUTh BiA
KoHLeHTpauii cpidna. Tak, mpu 1031 1 Mr/n 3arubenb KUIMIKOBOI MATMYKKU HACTYyNae yepe3 3 XB, IpU
1031 0,5 mr/nm — gepe3 20 xB, a g 1034 0,05 M1/ moTpiOHO OAM3BKO 2 TOJ KOHTAKTY JJISI IOBHOTO
OaxktepunuaHoro edekry [11]. Sk mokazanu pe3yiabTaTH HAIIUX JOCIIKEHb, XapaKTep BUSIBICHHS
OaxkTepuuAHOro edeKkTy cpibia mpu HAHECEHH1 Ha MOBEPXHIO LIKAPAIYNH y BUIJISAL PO3UMHY
3HAYHO 3MIHIOEThCS. 3a 14 116 30epexeHHs B1IOYI0CS 3HUKEHHS MIKPOOHOTO OOCIMEHIHHS S€lb
[ rpymu, micnist 4oro 3HOBY NMOYaIOCh HAKOMUYEHHS MIKPO(IIOpHU SIK Ha MOBEPXHI LIKapaylH, TaK 1
B MOBITpsAHIA Kamepi seup (puc. 6). OueBHIHO, MOTPIOH1 JOJATKOBI JOCIIIKEHHS 3 METOIO
CKOPOUYCHHSI Yacy, HEOOXIHOTO JyIsi MOBHOTO BUSBICHHS OakTepHIMAHOTO edexTy cpibia Ha
MOBEPXHI IIKapalynu sienb. € maHi, SKI BKa3ylOTh Ha 3aJIEKHICTh OAaKTEPUIIMIHOI aKTHBHOCTI
cpibna Big pH 1 Temneparypu po3umny [11], a yac KOHTaKTy 10HIB cpibja 3 MOBEPXHEIO S€IH B
piAKii ¢pa3i MoKHA 30UIBIINUTH HUISIXOM MIABUIIEHHS BOJIOIOCTI B KaMepi 00poOKu.

[lepen 3aknagaHHsaM Ha iHKyOanito (micis 21 1o6u 36epiranss) siiust koHTpoJspHOI Ta 11, 111,
IV rpyn Oynu mponesiHgikoBanl mapamu ¢opmanpieriny, a siusg | rpynu 3HOBY 00poOisiu
po3unHoMm cpibna. Kpim Toro, gactuna sienp qocminnoi rpynu [V Oyna mogatkoBo 06pobiena 96 %
€THJIOBUM CIIUPTOM 3 METOIO BUJIAJICHHS Ba3€JIIHOBOIO Macja 3 OBEPXHI IIKapaIyIH.

PesynpraTi 1HKyOaIlii s€np MOKazaaW, IO HAWKpaIll MOKAa3HUKH BHUBOJY MOJIOIHSAKY,
BHUBOJAMMOCTI s€lb oTpuMaHi B rpymi [ (oOpobOka sienb po3umHOM cpibia nepen 3akjiaJaHHsAM Ha
30epiranHs Ta iHKyO0aIlito).

Tabnuys 1
PesynbraTn inkyOanii sienb KOHTPOJIBLHOI i JOCTITHUX TPyl
3akinazeHo Ha | BuBonumicts stein, %
T'pyna iHKyOaIrito, s€np, mr. | M m
KonTponn 200 441 3,5
Tocuix I 200 60,27 3,5
Hocmin 11 200 53,1 3,5
Tocuix I11 200 23,3 3,0
Hocnig 1V 120 0 0
Hocmig IV/1 80 0 0

Ipumimka: ***— giporinHo npu P>0,999
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VY it rpyni BUBiI MoJIoaHAKY OyB Ounbinuii Ha 16,0 %, BUBOAMMICTH sertb — Ha 16,1 %, y
MOPIBHSAHHI 3 KOHTpoJieM (Tabmn. 1). ¥ rpymni Il (oOpobka Gu1koM) NOKa3HUKM 1HKYOAIii TaKoXK Oyiu
OUIBIL, HDK Yy KOHTPOJIL, ajleé MEHII, HDK MOKa3HUKU | rpynu. Buig MooIHAKY 1 BUBOJUMICTD SIELb
B rpymi lII (IIBC) Oynu Ha 19,5 1 20,8 % BinnoBiAHO HUXKYi, HDK B KOHTPOJIbHIN Ipy1i, a B rpynax [V
1 IV/I Bci eMOpioHM 3arMHYINIM HA PaHHIX CTAJIISIX PO3BUTKY (Tadm. 1).

Amnani3z cMmepTHOCTI eMOpioHIB y mepiojax 1HKyOalii mokaszaB, IO Kpalll pe3yabTaTh
iHKyOauii B mociiaHid rpymi [ oTpumaHi 3a paxyHOK 3HMIKEHHS TaKMX KaTeropid BIIXoAdy, K
«3aBMEpI» 1 «3aI0XJIUKN»: B | Tpymi «3amoxiaukiB» Oyno MeHme Ha 9,5 %, «3aBMepiaux» — Ha
5,5 %, y mOpiBHSHHI 3 KOHTpOJIeM (TaoI. 2).

Tabnuys 2
Ipuyunu Bigxoay iHKy0amiiiHMX sI€ENb M0 KATErOpisiM
I'pyna Kareropii BigxoziB, % BiJl 3aKJaJeHUX S€Lb
Po36uri Heszamumix «XHGH.O- «Kpos- . Cna0xki 1
I'pyna . . He3aIuIH . «3aBmepii» | «3aI0XJIUKN» .
AL HEH1 AU ., KIJIBIIEY KaJlKu
eHi» i

Konrpomns 2,5+1,1 6,0+1,7 4,5+1,5 9,5+2,1 7,0+1,8 25,5+3,1 3,5+1,3
Jocrin [ 2,0£0,99 4,5%1,5 8,0£1,9 8,0£1,9 1,540,9" 16,0£2,6~ 2,5+1,1
Jocrin 1T 3,0£1,2 5,0£1,5 5,5£1,6 14,542,5 | 1,5£0,9" 16,0£2,6~ 4,0+1,4
Hocmim I11 3,0+1,2 5,5+1,6 7,0+1,8 10,5+2,2 9,0+2,0 38,5+3,4 4,5+1,5
Hocnig 1V 5,042,0 5,0+1,5 90,0+2,1 0 0 0 0
Hocming IV/1 0 5,024 91,0+3,2 2,5+1,1 1,2+1,2 0 0

Ipumimka: ** — Biporigno pu P>0,99, * — npu P>0,95

HeoOxinHo 3a3HauMTH, M0 MPaKTUYHO BCl eMOpioHW aociigHoi rpynu IV 3arunynu B
nepury 100y 1HKyOalii 10 mo4aTky YTBOPEHHS KPOBOHOCHOI cucteMH, mpuiomy B 10 % Bunaaxis
gk B rpymi IV, tak 1 B rpyni IV/I, ne BazeniHOBe Macio BUAAISAIOCH 3 TIOBEPXHI MIKapaIynu Micis
30epiraHHs, y 3apOoJKiB HaBITh HE MOYMHAIOCH PO3LIMPEHHS OJacTOJepMU Ha MOYATKy 1HKYyOarlii.
Xoua npu BUKOpPHUCTaHIN TeMiieparypi 30epiranus senp (11 °C) nporiecu pocTy 1 pO3BUTKY 3BEJIEH1
70 MIHIMYMY, OYEBHJHO, IO B TaKiil 3akpuTiil cuctemi (nocainui rpynu IV 1 IV/I) BinOyBaeThcs
BUCHQXEHHS 3allaciB KUCHIO BHACHIJOK MIATPUMYBAHHS BHYTPIIIHbOKIITKOBUX METa0OJIYHHUX
MPOIIECIB 1 HAKOTMYECHHS MPOIYKTIB KaTabosizmy, ocobmuBo CO,. Bimomo, mo edexTuBHUMHU
croco0aMu 30€pEKEHHsSI BUCOKHMX IHKYOAI[IMHUX SIKOCTEH S€Ib €, 3 OJHOTO OOKYy, OOMEKEHHS
nocryny O, nmiguac 30epiranss [14], A 4oro BUKOPUCTOBYIOTh KaMEpH, 3allOBHEH1 Ia301011I0HUM
a30ToM, 3 apyroro 60ky, oomexxeHHs mudy3ii CO, 3 i1, Mo A0CATAETHCS BUKOPUCTAHHSIM Ta30BO1
cyMmiuii 3 BucokuM BmictoM CO,. OnHak 111 yMOBH, SIKI 0OMEXYIOTh JocTynHUl O,, HEOOX1IHUI
JUISI  OKHCIIIOBAJBLHUX TMPOIIECIB, HE TMepemKompkaroTs Buxoay CO, 3 gifng. OntuMalbHUM
3HaueHHsAM pH Ouika, sikuii 3a0e3nedye BUCOKHI pIBEHb KUTTE3AATHOCTI eMOpPIOHY 10 MOYaTKy
iHKyOanii, BBaxkaerbes pH 8,2. Take 3HaueHHs pH nmiaTpumyerbes 3a paxyHOK oOMekeHHs 1udy3ii
CO,, mo crnoctepiranock B rpymi [V (piBers pH mig yac 30epiranns koimBascs Bif 8,7 10 8,2), abo
BBaXaloTh, IO Omactojmepma Ha cTaaii MOBHOro (QopMyBaHHs TImoOJacTy cama 37aTHa
MIATPUMYBaTH HEOOXigHMI piBeHb pH 3a paxXyHOK BHYTPIIIHBOKIITKOBUX META0OJIYHUX
npoueciB [15]. MoxHa NPUIYCTUTH, IO OCHOBHOIO NMPUUYMHOIO THOesi eMOpIOHIB y Ba3esliHOBIN
rpyni OyB aediuT kucHiO 1 HakonumdyeHHss CO; B MIKPOOTOYEHHI 3apOJIKy 4Yepe3 HU3bKY
ra3oNpOHUKHICTh IIKapaaynu. MOKIMBO, 4YacTHHa s€llb, SIKI HE BUABWIM O3HAaK POCTY IpU
TEMIIEpaTypHId CTUMYIALI, THHYTh BXX€ Ha CTajii 30epiraHHs ab0 B Mepull TOJUHU IHKyOalii.
[IpaBaa, TakoMy MNpUIYLIEHHIO CylepeuyaTh JaHl Hpo Te, 110 Yy Ba3eNiHOBIA Tpyll yacTka
OacTonepMallbHUX KJIITHH, 3aruOiuMx 3a vac 30epiraHHs, Maibke B JBa pa3d MEHINA, HIK
y kouTpoJi. [loxiOui pe3ynpratu Oynu orpumani B po6oti Brand H. E. ta in. [16] npu 36epiranni
s€lpb y BoAl (TpuBaslicTh 30epiranHs 1o 16 ai0): 3HMWKEHHA Macu sfeup, pH Ouika 1 KOBTKa Ta
KUIBKICTh 3aru0nmx OjacToaepMaibHUX KIITHH y gochial Oynum menmumu (30,188 vs. 69,618;

Bionoris TBapun, 2010, T. 12, Ne 2
487



P<0,001), Hix B KOHTpoOJI (s, sIKI 30epiranucs y nopirpsHomy cepeposuili) [16]. Ognak, Ha
BIIMIHY B1Jl HalllUX PE3yJbTaTiB, aBTOPH NMPUXOIATH O BUCHOBKY, 1110 TpuBaje 30epiraHHs si€lb y
BOJl NO3WTUBHO BIUIMBA€ HAa BHYTPINIHI MOPQOJIOTIYHI XapaKTEpUCTHUKU SE€b 1 paHHIN
eMOpIOHATLHUM PO3BUTOK, ajieé HETAaTUBHO HA SIKICTh BUBEACHOTO MOJIOMHAKY. [lopiBHABIIM 111 JaH1
3 pe3yapTataMu 1HKyOarii senps y rpymi [V/I, MoxkHa 3poOUTH BUCHOBOK, 110 00pOOKa €TUIIOBUM
CIUPTOM HE JI03BOJISIE IOBHICTIO BUIAJIUTH HAHECEHUH I111ap Ba3eIIHOBOIO Macia.

{06 yrouHuTH, un niiicHo obomexenHs noctyny O; 1 mudysis CO, mix yac TpUBaIoOTro
30epiraHHsl MalOTh TaKUN HeraTMBHUM eQeKkT, OyB J0JaTKOBO MOCTaBICHUHM EKCIEPHUMEHT, e
CBDKO3HECEH] fAi1isl, 00po0JIeH1 Ba3eIIHOBUM MaciioM, 3aKiIa/lali Ha 1HKyOallilo Ha HACTYIHUI J1eHb
nicist 00poOku (mociig IV/ID). Siius (30 wt) iHKyOyBaiau npoTaroM 7 aid, Miciisg 40ro po3TUHAIM 1
BpaxOBYBaJIU CTAJII0 PO3BUTKY. bynu BUIUIEH] Takl KaTeropii BIAX0/IB 1HKyOallii: He3arIiHeH1 —
2 wr (6,7 %), xubHo HezarmigHeHl — 16 wr (55,3 %), kpoB-kinbue — 12 wr (40 %). Y rpymi
«KpOB-KUTbIE» Oynu BusiBieHI 4 3apoaku y Biui 3 mi0 Ta 1 3apomgox — 5,5 ni6. [lopiBHsIBHUIMA
aHaI3 pe3ynbTaTIB IHKYOAIIll S€Ib MICI Ba3eIHOBOI 00pOOKHU MOKa3aB, M0 eMOPIOHU B SULISX, K1
He 30epiranucs (nocmin 1V/II), po3BuBatoTbesa 3HayHO foBiie (2 1 Ouibiue ai0 po3BuUTKy — 40 %),
HDK micis 30epiranss (2 1 6utbie ai6 po3sutky — 0 %). Kpim toro, B rpyni IV/Il He BusiBieHa
KaTeropis BiAXOA1B, KOJIHM OJIaCTOAMCKH HE MOYMHAIN PO3BUTOK IICIs TEMIEPATypHOT CTUMYJIALLIT,
ska B rpynax IV 1 IV/I cknana 10 %.

TakuM 4YMHOM, pe3yJbTaTH EKCHEPUMEHTY MIATBEPIWIM MPUITYIIEHHS, 110 YacTHUHA
3apOJKIB THHYTH 1€ Ha CTaail 30epirands a0o K CTalOTh HE3JaTHUMHU IOYaTH PO3BUTOK IICIS
TeMIlepaTypHOi cTuMyisanii. MokiuBo, mnpu 30epiraHHi si€llb, HE JAUBJISIYUCH HA HU3BKY
TeMIeparypy, BinOyBaeTbCs KHCHEBE BHCHaXeHHs 1 HakommueHHs CO,. Otpumani maHi
JI03BOJISIIOTH 3 HOBUX IMO3ULIN IHTEPIIPETYBATH MMO3UTUBHUN €(DEKT TaKUX MPUIOMIB, SIK IEPIOJHYH1
MIOBOPOTH 200 MepIOIMYHUI MPOrpiB f€lb MiJ yac 30epiraHHs Ha iXH1 1HKYyOauilH1 sikocTi. [1eBHo,
11 MPUHOMU TEPEIIKOKa0Th HakonndeHHI0 CO, y MIKpOOTOUYEHH1 0JIaCTOUCKA.

Jliig migTBepKEHHS] BUCYHYTOIO MPUITYIIEHHS HEOOX1AH1 TO1aTKOB1 JOCPKEHHS.

BucHoBxku

1. Jna 3HMKEHHS HEraTHBHUX HACIIIKIB TPUBAJIOTO 30€piraHHs s€llb PEKOMEHIYEThCS
MIPOBOJIUTH iXHIO OOPOOKY PO3YMHOM 10HIB Cpibiia siK mepes 30epiraHHsaM, Tak 1 MICHs 3aKJIaJlaHHs
Ha IHKYOAIlio.

2. He muBnsumch Ha Te, 0 0OpoOKa s€Ib Ba3€JIHOBUM MAaciiOM BUKIIMKA€ TajlbMyBaHHS
IIPOLIECIB CTapiHHA B fMlll pHU 30epiraHHi, HOro BUKOPUCTOBYBAaTH HE PEKOMEHIYETHCSI, OCKUIbKU
Maiike IOBHA BIICYTHICTh Ta30MPOHMKHOCTI IIKapalynud MPUBOAUTH JO MacoBOi 3armbeni
eMOpIOHIB y Ipolieci IHKyOarii.

3. BukopucrtaHHs IUIIBKOYTBOPIOIOUHMX BHCOKOMOJIEKYJISPHUX CIIONYK Y BUIJISAL PO3UMHY
ou1ka 1 [IBC myig 00po6ku 1HKYyOaLIHHUX S€lb epes] 30epiraHHsIM He J103BOJIsi€ 3HAYHO MIIBUILUTH
ixH1 1HKYOaL1lH1 SKOCTI.

IlepcnexkTHBH MOAAJBIINX J0CTiAKeHb. BUKOpHUCTaHHS 10HIB PO3UMHIB cpibiia B SKOCTI
aJIbTEPHATUBHOIO J1€31H(IKYI0UOT0 3ac00y pO3TIIsSAa€ThCs K MEPCIEKTUBHUMN MIAX1 MpU 1HKYOarii
s€lb, 0COOIMBO BOJOIUIABHOI MTHI, SIKI Y JPYTiil MOJOBHMHI 1HKYOalii OXOJOJKYIOTh LUISIXOM
obmpuckyBanas. [0 mpomemypy MoxHa To€gHyBaTH 3 00poOkor cpiooM. [loTpedyroTh
YTOYHEHHS YMOBU OOpOOKM f€llb, sKI 3a0e3neuyroThb BUCOKUHM piBeHb Je3iHdexiii. HeoOxinHi
JOJIaTKOBI JOCHIKEHHS 3 MeToro yrouHeHHs poai O, 1 CO, nmias miATPUMKH KUTTE3IaTHOCTI
eMOpIOHIB M1 Yac 30epiraHHs.
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M. T. Tagirov

USE OF EGG SHELL NANOCOVERING FOR PRESERVATION OF LONG TERM
STORED EGG INCUBATION QUALITIES

Summary

With the aim to reduce the negative effect of long egg storage on their incubation qualities
the shell of the incubated eggs was covered by several substances: 0,001 %-silver ion solution, 5 %-
solutions of egg white and polyvinyl alcohol and Vaseline oil. Bactericidal effect of silver ions and
their beneficial influence on egg incubation qualities are shown. Egg hatchability in the silver group
after 21 days of storage was higher by 16 % (P>0,999) in comparison with the control. The rest of
the substances did not reveale valid positive effect on incubation qualities of eggs.

M. T. Tazupos

HCIOJIb30BAHUE HAHOIIOKPBITHI CKOPJIYIIBI 1151 COXPAHEHMUSI
NHKYBALIMOHHBIX KAYECTB XPAHUBHINXCH SAULL

AHHOTaAaUUA

C 1enpl0 CHIKEHHUS HETaTUBHOTO BIIMSIHHS XPAaHCHHS HA KAueCTBO WHKYOAIIMOHHBIX SHIL
Obut ucnbiTaHbl pasnuusble BemiectBa: 0,001 %-uvoHHBIM pacTBOp cepedpa, 5 %-pacTBOpHI
SUYHOTO O€llka W TIOJMBHUHHJIOBOTO CIUPTAa W Ba3eMHOBOE MAaciio, KOTOpPhIE HAHOCHJINCH Ha
MMOBEPXHOCTh CKOPIYIBI 10 XpaHeHus. [lokazan Oakrepunmanbiii 23QdekT HOHOB cepedpa 3a Bpems
XpaHEHUs] W WX OJaroTBOpPHOE BIHUSHHE HA WHKYOAIlMOHHBIC KadecTBa SWI. BBIBOAMMOCTB
XpaHuBIIMXCA B TeueHue 21 cyrok smiy Obuia Beime Ha 16 % (P>0,999) mo cpaBHEeHHIO C
KoHTpoJieM. OcTallbHbIe HUCTBITAHHBIE BEMIECTBA HE IMPOSBWIM JOCTOBEPHOTO TIOJOXXHTEIBHOTO
s dexTa Ha HHKYOAITMOHHBIE KAYeCTBA SIUII.
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