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NONINWEHHA OBMIHY PEYOBUH TA IMYHHOIO CTATYCY MONOAHSKY KYPEU
TEXHOJNOTIEIO “LUTYHYHA KYTUKYIIA” (ARTIficial cutiCLE - ARTICLE)
AnA 3AXUCTY IHKYBALIMHUX A€LIb

P.B. leHucoB, acnipaHT,CyMCbKuUiA HauioHarnbHWUI arpapHUi yHiBepcuteT

O.I'. BopayHoRa, K.C.-T.H., foueHT,CyMCbKUil HaLioHanbHWI arpapHui yHiBepcuteT

B.0. YiBaHoB,a.6.H., npodpecop, HCTUTYT npuknaaHoi gisukn HAH Ykpainu

Y pobomi HaeeleHi pe3yribmamu docridie wodo ernnuey Ha O6MIH pe4yosuH ma iMyHHUl cmamyc
MOMOOHSIKY Kypel HogsimHboi mexHonoaii “LUTYYHA KYTUKYJIIA” (ARTlIficial cutiCLE - ARTICLE) dns
3axucmy iHKybauitiHux sieub, 8 OCHO8Y SIKOI roknadeHa KOHUErNUisi CmeOopPeHHsT Ha MosepxHi iHKybauitiHuxX
f€Ub 2a30MpPOHUKHOI rieku 3 GIoYUOHOI peyosuHU, WO mfonepedxye 8MOPUHHY KOHMaMiHauio seub
namoeaeHHo Mikpoghriopor. ExkcnepumerHmansHo dogedeHo, wio ximidHi cknadosi ARTICLE 3abesnedyromb
CuHepzemuyHuli cmumyrnorYdull eghekm Ha OBMIH pedoeuH ma nid8uLytomb pieeHb IMyHHUU cmamycy

MOJIOOHSIKY MMUU.

Knro4oei cnoea: iHkybauilHi aus, “wmydHa Kymukyrna”, 0OMiH pe4o8uH, iMyHimem

OcTaHHIM 4Yacom LUMPOKOro PO3MOBCIOAKEHHS
Habynu pi3HOMaHITHI BapiaHTM nepeaiHKybaLifHoT
00pobkn seub cinbckorocnogapcbkoi nTuui  [1].
MepemiHkybaujiiHva o0pobka € TpaguuiiHow i
Oe3anbTepHaTMBHOK JaHKOK B YCiX 0e3 BUHSTKY
TEXHOMOriAX WTYYHOI iHKyOaLii B nepLly yepry yepes
HeOoOXiOHICTb NOMNepemXeHHs KOHTaMiHauii seub |
MOJSTOOHSKY MaTOreHHMMW areHTamu BipYyCHOro Ta
DOakTepianbHOro  noxomkeHHa [2, 19,  20].
3as3HauMmo, WO BIpPOrigHICTb Takoi KOHTaMiHauil
3Ha4yHO nigBuLLYyeETbCS, no-nepLue, yepes
YKPYMNHEHHSA MTaxorocrogapcTB, ke € Hachiakom
NiABULLEHHST PIBHSI TEXHOMOMYHOCTI OCTaHHIX i, Mo-
apyre, yepe3 oOymMOBneHe CenekuinHow poboToto,
CMPSIMOBAHOK  Ha  NIABMLWIEHHS  SINLEHOCKOCTI
Morosnie’si, MOTIPLWEHHSIM  3arafnibHOr0  iIMyHHOTO
cTaTycy MOMOAHSKY NTULUi i 3aXUCHUX BracTUBOCTEN
GiokepaMiYHOro 3axMCHOro Lapy MTaWWHOIo AWLS
(kanbUMTHUX  WApiB LWKapanynu Ta Hag- i
nigwkapanynHux  mMembpaH  [3-7]. OpgHum 3
NepcrnekTMBHMX Migxo4iB OO0 BUpILLEHHS npobrnemu
HadiMHOro  3axucTy  iHKyDauilHMX  deub  Big
KOHTaMiHauji € TexHonoris po3pobrneHa
pocnigHukamun 3i CHAY nig kepiBHuuTteom gou. O.T.
BbopayHoBOi, i sKka oTpuMana HasBy “lWITy4yHa
KyTukyna” pgns  iHkybauinHnx seub “ARTICLE”
(“ARTlIficial cutiCLE”) [8,9]. CyTHicTb Liel TexHonoril
Monsirae y CTBOPEHHI Ha MOBEPXHi ANUS 3aXUCHOI
raso- NaporpoOHUKHOI MMiBKA Ha OCHOBI XiTO3aHy,
HaZoUTOBOI KUCNOTU i dooTOoKaTan  TUYHO-aKTUBHNX
YaCcTOK OKCUAIB TUTaHy Ta 3ani3a.3a 6ioMiMeTU4HUM

npuHuunom [10,11]. Xoda TexHonoria “ARTICLE” 3
ycnixoMm npouwna BUpPOBHWYY nepesipky i Habyna
CXBarieHHs 9K Taka, L0 XapaKTepu3yETbCH BUCOKOIO
e(OEeKTMBHICTIO W00 NaToreHiB  BipycHOro Ta
OakTepianbHOrO MOXOAXKEHHs BKymni 3 MOBHOM
6e3nekoto WOO0 06’ekTiB AOBKINNA, AESAKi acnekTu

MeXaHi3miB GioungHoi i ocobnmeo
eMbpioCTMMYNIOKYOI aii 3anuvwarTbes
HeBM3HayYeHuMn. Buxogsum 3 HaBegeHOro, MeTow
po6oTun Oyno  pocnigXeHHs HanpsIMKiB i

iHTEeHCcMBHOCTI BrnmBy TexHonorii “ARTICLE” Ha
OOMiH pe4vYoBMH Ta IMYHHUM CTaTyC MOJTOAHSKY
Kypen-Hecy4yok JlomaHH Oypuii, ska o0OBymoBmo€e
NiaBUWEHHSA: 1) NOKasHWKY  BUBOAWMOCTi, 2)
eMbpioHanbHOI xuTTesgaTHocTi | 3) npupogHoi
PE3NCTEHTHOCTI.

Marepian i metoam. Y gocnigi iHkyByBanu no
110-140 y rpyni sieub Kypew nopig Ta kpociB JlTomaHH
Oypun, bipkiBcbka ©apsucta, Popg  anneng
yepBOHUK, [lonTaBcbka rNMHACTa, OTPUMaHWUX Big
Kypen, gKux yTpumyBanu Yy BignoBigHOCTI 3
ycTaneHuMuM HopMamMu YTpUMaHHA Ta  rofiseni.
LocnigHi rocnogapctea: TOB «BypuHCLKMI
iHKyGaTop», BAT [lMrtaxopagrocn  «MupHuiny,
rocnogapctso “bipkn”; iHkybaTop “YHiBepcan 55”; Bik
ntuui 40-45 TWxHIB (aBTOPU BMCMOBIIOTL MOASAKY
acn. O.M.bangeBnaToBiv 3a HEOLiHEHHY AOMOMOTY Y
3aKfagaHHi gocnigis). dopmyBanu cim
eKkcnepumeHTanbHux rpyn: 1) XiTo3aH B OUTOBIN
kucnoti; 2) HagouToBa kucnota (HOK); 3) Xito3saH 3



HOK;  4)  XitosaH+HOK+Fe,O3+H,0,; 5)

XiT03aH+HOK+TiO,an+Fe,03+CuSOy; 6)
Xito3aH+HOK+TiOan+H,0,+CuSQOy; 7)
XitozaH+HOK+TiO,an+Fe,03+H,0,+CuSO,.

KoHTponem cniyryBaB BapiaHT  gocrnigy, Ae
BMKOPWUCTOBYBanu KracuyHui MeTtog - 06pobky

napoto cdopmanbgerigy. Ha nosepxHi iHkyGaLUinHux
feupb Wwnsaxom obnpuckyBaHHa 0,1-3,0% po3vnHOM
XiTo3aHy (KMCMOTOPO34YMHHUIA; COpOLiHa aKTUBHICTb
3a ioHamu Mmigi 80,3 wmr/r); 3AO «Bionporpecy,
LWonkoso, P®) y 2% HOK (pH 3,6) yTtBOptoBanu
3aXMCHY LWOOO HEeratMBHUX YUHHWKIB OOBKINNA Ta
naTtoreHHol Mikpohopy ra3onpoHUKHY MniBKy 3
BUPaXeHUMU  GiounaHumu  BnactuBocTaMu.  [o
cknagy pO34MHYy KOMMO3uWLii Ond YTBOPEHHA Ha
iHKyOaUiNHMX AALAX 3aXMCHOTO TMOKPUTTS, OKPIM
XiTo3aHy y koHueHTpauisax 0,1-3,0 (B 3anexHocTi Big
BUXigHOI sikocTi seub) HOK i Bogu Bxogunu giokeva
TUTaHy Yy aHaTasHil KpucTaniyHin coopmi (ynbtpa- 1a
HaHoaucnepcHun; giameTtp 4Yactok 2,0-0,2 MKwm;
0,01-3,8 macc. %), XOBTUIM 3ani300KUCHUIM MNirMeHT
(okeng 3anisa (lll) F,O3 (BAT «Cymuximnpomy; 0,1-
2,5 macc. %), nepeknc BogHio (H20,), cynbdat migi

(CuSQ,), noM’skwyBay BOAW Ta MIKPOENEMEHTU
(marHin, kKobanbT, LMHK, Migp). MNokasHuk
KMCNOTHOCTI po34ynHy (pH) He nepesuwye 3,0.

PobGoui po3umHM rotyBanum Takmm 4mHom: 500 wmr
XiTo3aHy po3unHanm B HOK npu nomiwyBaHHi Ta
HarpiBaHHi Ao 35-40°C; nicrsi MOBHOTO PO3YMHEHHST
gopoaeganu  xonogHy Bogy Ao 500 wmno i
nepemillyBann MiKCEpOM, MIiCNs 4YOro HaHOCUNKM Ha
Anus posnunioBadeM Tuny “PocuHka”, abo iHWum
nogibHMm, wWo 3abeaneyye YTBOPEHHA aepo30Jito
Kpanenb giametpoM He 6inbl 5-10 MkM. IHKyGaumto
npoBoauMnn y BiQNOBIQHOCTI  3i CTaHOAPTHUMM
Bumorammn [12]. BioxiMmiuHi  nokasHukn [o6OBUX
KypyaT BM3Ha4anuM 3a [JOMOMOrOK  KIMaCUYHMX
MeToAiB BiOXiMiYHMX Ta iMYHOMNOrYHMX AOCHIAXEHb
[13] Ta Ha kniHiYyHOMY GioxiMiyHOMY aHanisaTopi
LabLine-0,16 (LabLine, Asctpis) (Cymcbka obnacHa
KniHiyHa nikapHa Ta IM® HAHY, M. Cywmn).
Pesynbtatn €KCNepUMEHTIB obpobnsanu
CTATUCTMYHO 3 BUKOPUCTaHHAM nakeTy Statistica 5,1
(MOBTOPHICTb HE MeHLwe 3a N=7-10).

Pesynbtatn pocnigxeHb. OcCTaHHIM 4acom
niggaHa neBHiIM MepeouiHUi porb  KYTUKYNuM -
noBepxHeBoi OBOMOHKM MTAWMHOIO ANUSA  SIK
nepLoro 3axucHoro ©Oap’epa WOOO NaTOreHHol
Mikpodoriopu. Ak BUABWUNOCL, OO0 CKragy KyTUKynu
OKpiM ninigiB, BYrreBodiB, MiHepanbHUX PEeYOBUH,
BXOAWUTb MEBHA KiNbKICTb CKMagHUX rMiKonNpoTeiHiB 3
GioUMOHOK aKTUBHICTIO, siKi HaJalTb 3a3Ha4YeHOMY
GaraToiHrpedieHTHOMY YTBOPEHHIO YHiKanbHi 3aXUCHI

Bnactusocti. [lpoTe, y cy4acHOMy NTaxiBHULTBI
BMKOPUCTOBYIOTLCA KPOCW, SANUSA  KOTPUX  MatoTb
HelinbHy, cnabky KyTuKyny, sika He siBnse coboto
MOTY>XHUN 3axucHui Gap’ep LWOAO NaTOreHHol
Mikpodriopn i, TakMM  UMHOM, NiOBULLYETLCA
BipoOrigHICTb MOLUMPEHHST MacOBWUX 3axXBOPHOBaHb
nTuui. losicHETbCS  Ue  TuM, WO  BUCOKA
NPOAYKTUBHICTb NTaxiB, KOpemne, SK npasuno, 3i
3HWKEHHAM 3aXUCHUX dyHKLUIR KYTUKYN.
MigcymoBytoun BULLleHaBeaeHe, € Lifikom
o6r'pyHTOBaHMM Migxig [0 NiOCUNEHHs 3aXUCHUX
DOap’epHUX (PYHKLiA €Ll BUCOKONPOAYKTUBHOI NTUL
WnsxoM: a)  cenekdinHoi  pobotm i 6)
KKOHCTPYIOBaHHSAM» Ha MOBepxHi 6GiokepamMivyHoro
Lapy LKapanynu LWTY4YHOT KyTUKYIN.

Y npoMucrioBoMy nNTaxiBHUUTBI ONs 3axXUCTy
iHKyGaLinHMX seub HabyBae LLUMPOKOro
PO3MOBCIOPKEHHST peyYoBMHA 3 Kracy OpraHiyHux
nepekucen - HagouToBa KMCnoTa, sKa
XapaKTepuayeTbCsl NOTY>KHUMW OKUCIOBaNbHUMKU Ta
BiounaHumm BnactnsocTaMmu [14] Ta nepeknc BOAHIO
(H20,), skomy nputamaHHWA 3as3HayYeHun Bug
aKTMBHOCTI 3a BWKOPWUCTAHHS SIKOrO SK Yy BUrMsA;
OKPEMOI PEYOBMHU, TaK i Yy CyMillax, 4O CKnaay sKUx
BXOOATb iOHM abo 4YacTkM Oeskux MeTaniB Ta ix
okcugie. baratoobiystodi  nepcnekTMBuM  MakoTb
KOMMO3uUiT ANs 3HULEHHSA 3abpyaHeHb OpraHivyHol
NpUpPoOAN, y TOMY Y1CHi | NaToreHHoi Mikpodrnopu, Ha
OCHOBI BapiaHTy npouecy eeKTUBHONO OKUCHEHHS
(advanced oxidation processes AOP), wo 6a3yeTtbca
Ha kOMOGiHyBaHHI nepekucy BogHio H,O, Ta ioHiB
Tpu- abo aBoBaneHTHoro 3anisa Fe (lll), Fe (ll) Ta Ha
OCHOBI peakuii PeHTOHa MiXK MNEepeKkucoM BOLHHO
H,O, Ta ioHamn nepexigHux MeTanis, 30Kpema
s3aniza (Fe) ta wmigi (Cu), ska npusBoguTb AO
YTBOPEHHSA BUCOKOpEeaKuiHo3gaTHUX ioHiB: *OH, Oy
, Ta monekyn kucHio O,, WO 34aTtHi pyrHyBaTu
NaToOreHHi MikpOOPraHi3Mu LLFISIXOM OKUCIEHHS.

Y gakocTi 06a30BOro  KOMMOHEHTY  Hawloi
KOMMNO3uUii Ans 3axucTy iHKyOauilHUX sieub Kypemn
BUKOPUCTAHUIN KNUCIOTOPO3YMHHUIM XiTO3aH, a TaKoX
HagouTOBa KUCMOTa, MEePEeKUC BOAHIO, >KOBTUM
3ari300KUCHUN NirMeHT, yneTpa- Ta
HaHOOUCNEePCHUN OioKcua TUTaHy Ta iHWi 4o4aTKOBI
iHrpedieHTn y NeBHUX MacoBUX CriBBiAHOLEHHSAX.

TeopeTnyHO MiACTaBOK [0 KOHCTPYHOBaHHA
KOMMO3uUii  cryryBanmm  CyvacHi  HampsMku y
OesiHdeKTonorii, 30Kkpema MnoegHaHHA Yy OAHOMY
npenapaTi pPi3HMX aKTUBHUX PEYOBUH 3 METOH
NIOCUNEHHST 3@ CUHEPreTUHHUMU  3aNEXHOCTAMMU
KOpUCHMX BractmBocTen (GiouuaHa akTMBHICTb) Ta
iHribyBaHHA HeBaxaHUX (KOpO3iiHa aKTUBHICTb).

PesynbTatn BUPOBHMUMX BMNpoOyBaHb
KOMMO3uLii AN YTBOPEHHS HA iHKyDaUiMHMX AnUsX
3aXMCHOTO LLOAO0 HEeraTUBHUX YMHHKWKIB OOBKINMS Ta
NnaToreHHoi MiIKpodnopy MNOKPUTTS MoKasanu, LWo
TEXHOIoris «WTYYHOT KyTUKYn» crnpusie
NiABULLEHHIO NOoKa3HWUKY BUBOAMMOCTI sieub Ha 10,0-
14,5-21,6 % (tabn. 1) i 3HAYHOMY 3HWDKEHHIO
KiNIbKOCTi nmaToreHHoi Mikpodnopyu Ha MOBEPXHi



iHKybauinHmx seup o 1,83-1,92 % Big BuxigHOI Okpim TOro, nicns 06pobku iHKyGaUinHUX sELb
KiNbKOCTi  OakTepianbHMX KOJOHIN  (cepepoBuLle kypeit JlomaHH Oypuii B Mexax TexHonorii
MMA) (Tabn. 2). “ARTICLEBinMiueHa TeHAOEHLi [0 3HWKEHHS

3 Ta6”.”"“’ BAAHO, WOy 'q°6°BMX. KypHar, 5K BMICTY rNIOKO31, akTUBHOCTI a-aminasu, hocdopy 4o
BMBENWUCH i3 seub, NiggaHux nepegiHkybauinHin
06pobui “ARTICLE”, siporigHo nigeuwytoTbea Taki | 3Ha4eHb, HabnxeHnx AO  HOPMATWMBHNX, 11O
MOKa3HUKW:  BMIiCT reMorno6iHy, 3anisa, wmigi, | CBIAYNTE Ha KOPUCTb ONTUMI3ytO4O! Al CKNafoBmx
3aranbHoro Ginky, Ni3oUMMHOT  akTuBHOCTI, | pobodoro  posunHy  “ARTICLE” Ha  piBeHb
3aranbHuX ninigie, XOnecTepuHy, Kanbuito, | BYrneBoAHOro Ta KanbLin-gpocthopHoro

KpeaTuHUHy. meTaboniamy.

Tabnuuga 1

Pesynbtaty iHkybauii

MeToan 06pobkm 3aknageHo, wT | HesannigHeHi snuna, % | Bpak iHkybauii | Busig kypyat, % | BuBogumictb sieub, %

Pog-ainenn yepeoHun

dopmanbaerif (KOHTporb) 1440 10,8 13,7 75,5 84,6

Hocnig 1440 115 6,1 82,4 93,1

[NonTaBcbka rnmMHacTa

dopmanbgerig 1200 17,2 20,4 62,4 75,4

Hocnig 1200 18,9 6,7 74,4 91,7

BipkiBcbka 6apBucTa

dopmanbaerig 1400 9,6 16,0 74,4 82,3
Hocnig 1400 9,3 52 85,5 94,3
Tabnuuga 2

PiBeHb MikpoBHOI KOHTamiHaUIT iHKybaLiMHMX SiELb Kypen NpoTArom iHkyoauit
(MIMA, KonoHii, Wwr., B cepegHbomy, M+m, n=10)

MeToam 06pobku
MeToan 06pobkm

Mapa dopmanbaerigy Komno3auuis ans 3axucty iHky6auiiHUX Seup Kypen

Pop-ainenn 4epBoHMi

o 06po6ku 267,29+7,85
2 roguHn 2,18+0,02 0,04+0,02*
5 ni6 6,05+1,06 1,0240,01*
Micna 06pobku
11 ni6 12,24+1,12 2,25 +0,02*
19 ni6 28,36+3,08 5,15+0,05*

[NonTaBcbka rnHACTa




o 06p06ku 248,15+11,24
2 roavHn 2,62+0,01 0,06+0,01*
5 ni6 11,57+0,05 0,35+0,01*
Micns o6pobkn
11 ni6 26,72+3,19 2,92+0,11*
19 ni6 35,27+3,26 4,55+0,01*

lMpumimka: p < 0,05

OaHi GioximMiyHMX OoCnigXeHb CUpPOBATKM KPOBi | BMCHOBKM, WO Oynu  3pobneHi Ha nigcTasi
pobosux kypyat JlomanH 6ypuii  nigTBepaunu | GionoriyHoro KoHTponto (Tabn. 3; Tabn. 4).

Tabnuusa 3
BioxiMi4Hi nokasHukM goboBux kypyat JlomanH 6ypun (Mtm, n=10-13)
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Busoaunmictb, % 88,8 90,3 91,0 86,5 90,6 91,1 87,6 94,2

BMICT 3aranbHoro Birky B 46,50+ | 48,04+ | 49,53+ | 51,09+ | 48,27+ | 47,11+ | 56,43x | 56,19+

cupoBaTui kposi, r/n 2,372 | 1,782 | 1,006 | 1,250 | 2,006 | 1,953 | 2,860 | 3,876

1,65+ 1,87+ 1,84+ 1,79+ 1,75+ 1,77+ 1,73+ 1,84+
Bmict AT® B neviHui kypyaTtun, Mr%
0,064 | 0,030 0,007 0,002 0,002 0,002 0,004 0,003

AxTuBHiCTo ATda3M B NEesiHLM 0,09+ | 0,11% 0,13+ 0,11% 0,12+ 0,12+ 0,14+ 0,16%

KypHaTi, Mkmone P/r/xs 0,001 | 0,001 | 0,002 | 0,001 | 0,001 | 0,003 | 0,001 | 0,001

AxtuericTs CI B neviHwi KypyaTy, 1,91+ | 2,04% 1,98+ 2,01% 2,01% 2,08+ 2,02+ 2,08+

HMOfTL CYKUMHATY/XB 0,001 | 0,001 | 0,002 | 0,002 | 0,003 | 0,001 | 0,002 | 0,001

AkTUBHICTb ANAT B CUpOBATL 412+ | 4,22+ 4,15+ 4,27+ 4,19+ 4,26+ 4,23+ 4,27+

KpOBI, yM.OA. 0,024 | 0,017 | 0,012 | 0,020 | 0,027 | 0,011 | 0,010° | 0,016

. . . | 51,01+ | 51,12+ 51,15+ 51,10+ 51,10+ 51,13+ 51,11+ 51,02+
AkTMBHICTb ACAT B CMpOBaTLi KpPOBi,

yM. OA. 2,091 | 3,007 | 2011 | 2170 | 3,141 | 4,001 | 1,987 | 2,083

4,40+ | 4,25+ 4,13+ 4,26+ | 4,20t 4,17+ 4,26+ 4,19+
D-Intoko3a, Mmonb/n
0,030 | 0,014 | 0,018 | 0,002° | 0,026° | 0,010 | 0,110 | 0,115

647,40+ | 635,32+ | 624,17+ | 620,81+ | 628,90+ | 633,83+ | 611,69+ | 620,44+
CeuoBa KkucnoTta, MKMOnb/n

*

10,983 | 10,934 | 5,531 | 11,342" | 2,663 1,740° | 13,003 | 4,563

5,0+ 4,9+ 5,0+ 5,0+ 4,8+ 4,8+ 4,9+ 4,6+
CeyoBKWHa, MMOIb/N




101,01+| 103,12+ | 105,11+ | 104,20+ | 103,10+ | 105,15+ | 104,29+ | 106,05+
Femornobin, r/n
6,124 5,843 2,006 8,052 4,281 1,683 3,648 5,006
3,01+ 3,00+ 2,99+ 3,05+ 3,08+ 3,08+ 3,12+ 3,17+
MOA, MKmonb/n
0,011 0,012 0,012 0,012 0,011 0,007 0,003 0,013
0,85+ 0,83% 0,84+ 0,84+ 0,85+ 0,88+ 0,86+ 0,93+
G-SH, mkmonb/n
0,021 0,020 0,011 0,007 0,013 0,020 0,015 0,015
Tokodhepon, MkMonb/r 11,83+0| 11,90+0, | 11,080, | 11,5640, | 11,91+0, | 11,250, | 11,77+0, | 11,96+0,
pon, ,953 341 249 352 361 116 205 119
. o 2,90+ 3.1440.0 | 3,20£0,0 3,39% 3,11+ 3,32¢ 3,29+ 3,38%
BmicT 3aranbHux ninigis, r/n 11" 18"
0,006 0,040 0,021 0,015 0,012 0,012
30,0+ 29,2+ 28,6+ 29,1+ 32,0+ 33,4+ 30,7+
. . 30,110,0
AKTUBHICTb Ninasu, MKMOIb/N XB 5
0,02 0,02 0,10 0,07 0,05 0,05 0,03
Coeam. Mo 127,03+ |174.32+2| 176,03+ 170,24+ | 159,83+ | 174,92+ | 180,29+ | 188,11+
P ’ 3,115 | 876 | 15,002°

6,254" | 7,830

4,852" | 3,005

11,002

lMpumimka: Tym i dani pi3HUUsT € cmamucmu4YHO 3Ha4YyWor y MOPIGHSIHHI 3 KOHMPOMbLHOKW 2pyrot (p < 0,05, t — kpumepuli

Cmbto0eHma)

Tabnuuga 4
BioximiyHi nokasHukn nobosmx KypyaT JlomaHH 6ypun (Mtm, n=10-13)
BioximiyHi noka3HMkm ca* P, mmonb/n | 3aniso, Mr% | Migb, Mr% a-aminasa, | Xonectepun,
' oa. Monb/n
MMOJSIb/N
3,120+ 1,031+ 0,06+ 0,02+ 23,0+ 6,40+
dopmanbaerig (KOHTpOrb)
0,014 0,003 0,010 0,006 2,14 1,101
3,240+ 1,023+ 0,08+ 0,03+ 21,1+ 6,61+
XiTo3aH B OLTOBI KUCMOTI
0,011 0,003 0,011 0,007 1,06 0,053
3,316+ 1,014+ 0,08+ 0,03+ 22,0+ 6,66+
HOK
0,019 0,003 0,021 0,002 0,81 0,140
3,270+ 1,021+ 0,07+ 0,03+ 22,0+ 6,59+
Xito3aH 3 HOK
0,014 0,002 0,010 0,001 1,09 0,081
3,351+ 1,011+ 0,08+ 0,03+ 20,0+ 6,66+
Xito3aH+HOK+Fe,O3+H,0,
0,012" 0,008 0,012" 0,001 1,92° 0,022"
3,349+ 1,026+ 0,09+ 0,04+ 21,1+ 6,77+
XiTo3aH+HOK+TiOzan+Fe,03+CuSO4 X X X X
0,012 0,004 0,011 0,002 1,07 0,030




3,361+ 1,012+ 0,09+ 0,04+ 20,0+ 6,61+

XitozaH+HOK+TiOzan+H,02+CuSO, X X X X X X

0,017 0,012 0,007 0,001 1,63 0,016

3,371+ 1,020+ 0,09+ 0,04+ 21,2+ 6,77+

XitozaH+HOK+TiOzan+Fe;03+H202+CuSO, . X X X

0,011 0,003 0,001 0,001 2,13 1,110
Taknm YMHOM, NpUMaroyn 0O yBarM HaseaeHe, | aHTUOKCUAAHTHUM BNaCTUBOCTAM neBHUX
nigBULLEHHS MPUPOAHOI pPe3ncTeHTHOCTI gobosoro | cknagosux “ARTICLE”, ane i 3a paxyHoOK
MOSOAHSAKY NTWLi, OTPUMAaHOro 3 iHKybaLiHKMX S€eub, | KoperyBaHHs piBHs 0OMiHHMX npoueciB.  Kpim
nigaaHux obpobui B mexax TexHonorii “ARTICLE” | cyTteBoro noninweHHs  GioXiMiYHMX  MOKa3HWUKIB

Buxogsum 3 BuMWeBMKNageHoro,  onTuMmisauia | BukopucTtaHHa TexHornorii ARTICLE Takox fo3Bonse
meTaboniamy emOpioHiB i [OBOBOro MOMoOAHsKY, a | NigBULLUTU piBEHb NPUPOAHOI PE3UCTEHTHOCTI Ta
3Ha4nTb i nigBULLEHHS [ npupoaHoi | remaTonoriyHi nokasHuku kypyar (tabn. 5; Tabn. 6).
PEe3NCTEHTHOCTI, BiAOyBanocsi He TiNbkM 3aBASKU
Tabnuusa 5
MokasHUKM NpUPOJHOI pe3nCcTEHTHOCTI AoboBux Kypyat JlomaHH 6ypun (M+m, n=8-10)
. . . . NisounmHa akTuBHicTb, C
HanmeHyBaHHA npenaparis Busogumictb, % | BaktepuumaHa akTUBHICTb, % MKE/MA
dopmanbaerig (KOHTposb) 88,8 16,82+1,11 30,5%+1,16
XiTo3aH B OLTOBI KACMOTI 90,3 16,87+0,87 32,4+0,87
HOK 91,0 16,85+0,33 31,9+0,66
XiTo3aH 3 HOK 86,5 16,84+0,11 31,5+0,11
Xito3aH+HOK+Fe;03+H,0, 90,6 16,81+0,10 31,3+0,13
Xito3aH+HOK+TiOzan+Fe,03+CuSO4 91,1 16,88+1,83 32,540,21
Xito3aH+HOK+TiOzan+H,0,+CuSO4 87,6 16,82+1,14 32,1+0,30
Xito3aH+HOK+TiOzan+Fe,03+H,0,+CuSO,4 94,2 16,89+0,10* 33,7+1,18
Tabnuusa 6

"emaTonoriyHi NnokasHukM gobosux kypyat JlomaHH 6ypuii (Mtm, n=8-10)

HaimeHyBaHHsA npenaparis

Busoaumictb, %

[emornoGiH, r/n

Eputpoumntn x10% n

Nevikountn, Xx10° N

dopmanbgaerig (KOHTporb) 88,8 97,4+2,12 3,4310,143 22,50+1,151
XiTo3aH B OLTOBI KUCHOTI 90,3 98,1+3,00 3,65+0,146 23,44+1,100
HOK 91,0 98,7+1,67 3,670,134 23,051,137
Xito3aH 3 HOK 86,5 97,045,33 3,3910,140 22,491,202
Xito3aH+HOK+Fe,03+H,0- 90,6 98,213,76 3,540,110 23,73+1,123
Xito3aH+HOK+TiOzan+Fe,03+CuSO, 91,1 98,516,08 3,6510,049 23,80+1,844
Xito3aH+HOK+TiO2an+H,02+CuSO4 87,6 97,612,31 3,4910,005 23,012,329
Xito3aH+HOK+TiOzan+Fe;03+H;02+CuSO4 94,2 99,516,30 3,720,004 23,82+1,006




BucHoBKkW. 1. BukopuctaHHs komnosuuii ans
YTBOPEHHA Ha iHKyOaUiNHMX SNUAX  3aXMCHOro
nokpuTTa “WTyyHa Kytukyna” “ARTICLE” (“ARTlficial
cutiCLE”), wo cknagaetbca 3 KUCNOTOPO3YMHHOIO
xiTo3aHy, HagoutoBoi kucnotn (HOK), ynbTpa-
HaHogicnepcHoro Aaiokcugy TuTtaHy TiO,, >XOBTOro
3anizookucHoro nirmeHTy (okcugy 3anisa (lll) F,Os,
nepekucy BogHo (H.O,), cynbdaty migi (CuSQy,),
nom'siklyBada BOAW, MIKpOeneMmeHTiB  (MarHito,
koGanbTy, UMHKY) i Bogwn, 3abesnevye nigBULLEHHS
nokasHuky BuBogumocTi Ha 10,0-14,5-21,6 %, a
TakoX oOymoBnioe niaBuweHHs: 1) embBpioHanbHOT
XUTTE34aTHOCTI i 2) NPUPOAHOT PE3UCTEHTHOCTI.

2. TexHonoris “ARTICLE”  obymoBntoe
BiporigHe nigBULLEHHS BMICTY Yy CMpOBAaTLi KpPOBi i
TKaHMHax [J000BOro MOMOAHSIKY KypyaTt JlomaHH
Oypwuii: remornobiHy, 3anisa, migi (Lo cBigYUTL Ha
KOPUCTb  aKkTuBi3auil eputponoesy); 3aranbHOro
GinkKy, ni3oUMMHOI aKTMBHOCTI, 3aranbHuxX ninigis,
XOMNecTepuHy, KanblLjlo, KpeaTuHWHy. Ha kopuctb
ontumisytouoi gii “ARTICLE” wono ByrneBogHEBOro
Ta KanbUin-ochopHOro obMiHy CBIOYNTb 3HDKEHHS
BMICTY rNtOKO3M1, a-aminasu ta gocgopy.
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Hernucoe P.B., BopdyHosa O.I., Yueanoe B.[. YIJIYYIWIEHWE OBMEHA BELJECTB U
UMMYHOIO CTATYCA MOIJIOQHSIKA KYP C [OMOLbKO TEXHOJIOrMAU “UCKYCCTBEHHAS
KYTUKYIJIA” (ARTIFICIAL CUTICLE - ARTICLE) /15 3ALNTBI UHKYBALIMOHHbBIX S1UL.

B pabome nipueedeHbi pe3ynbmambl OfbIMO8 M0 U3YYEHUKO 6/UsiHUS Ha obMeH gewecms u

UMMYHHbIU cmamyc Moso0Hsika Kyp Hosedwel mexHomozuu "ickycmeeHHass kymukyna" (ARTlficial
CUtiCLE - ARTICLE) dns 3awjumbl UHKYbauUOHHbBIX 5iUY, 8 OCHO8Y KOMOPOU OfI0XeHa KOHUenuusi
co30aHusi Ha [08epxHOCMU UHKYyOaUUOHHbIX Sul 2a30rpoHuUuaemMol rieHKU ¢ OuoyudHbIMU
seujecmeamu, 3aldaya Komopol rpedyrnpexoeHue 6mMOPUYHOU KOHmMaMuHauyuu Suly, rnamoaeHHoU
Mukpogpriopoll. OkcniepumeHmanbHO 00Ka3aHo, 4Ymo xumu4yeckue cocmaensowue ARTICLE
obecneyusarom cuHepzemu4eckuli cmumynupyrowul aggekm Ha obMeH sewecme U Mosbiarm
ypOBEHb UMMYHHbIU cmamyc MOIOOHSIKa Mmuupbl.

Knrouyeeble crnoea: UHKybayuoOHHble Sflya, "UCKyccmeeHHas Kymukyna", obMmeH eeujecms,
uMMyHUmem.



Denysov R.V., Bordunova O.G., Chivanov V.D. IMPROVING METABOLISM AND IMMUNE
STATUS OF YOUNG CHICKENS WITH TECHNOLOGY "ARTIFICIAL CUTICLE" (ARTIFICIAL
CUTICLE - ARTICLE) TO PROTECT HATCHING EGGS.

This paper presents the results of experiments on the effect on the metabolism and the immune
status of young chickens latest technology "Artificial cuticle" (ARTIficial cutiCLE - ARTICLE) to protect
hatching eggs, which is based on the concept of creating a surface hatching eggs breathable film with
biocidal substances. The function of the protective film has a prevention of “secondary” contamination of
eggs with the pathogenic microflora. Experimentally proved that the chemical constituents of ARTICLE
provide a synergistic stimulatory effect on the metabolism and increase the level of the immune status of
young birds.

Key words: hatching eggs "artificial cuticle ", metabolism, immunity.
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