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DETERMINATION OF INDICES FALSIFICATION HONEY BY THE SUGAR SYRUP
OR HOID AT HIGH TEMPERATURE

Kutsan A. T., Niemkova S. N., Dotsenko R. V., Orobchenko A. K., Maslii I. G., Desyatnikova E. V.
National Scientific Center “Institute of Experimental and Clinical Veterinary Medicine”, Kharkov

The increased demand for honey can lead to an increase in its quantity due to a various falsifications.
The most widespread falsifications is fertilizing of bees by the sugar syrup, inverted by sugar and and artificial
honey with an admixture of sucrose. The product which does not differ from honey is as a result formed.

To determine of chemical characteristics of honey, which it is possible to reveal its falsification
by feeding of the bees by sugar syrup or warming up was the purpose of our work.

Indicators of quality of honey: mass part of the water, the content of reducing sugars, sucrose,
hydroxymethylfurfural (GMF), a proline, the total acidity and diastase activity, determined in the experiment after
feeding to bees of sugar syrup (I experience) and after heating at a temperature of 70 °C within (3-4) hours
(Il experience). Methods of determination were harmonized with international requirements [12]
and DSTU 4497:2005 Natural Honey. Specifications [5].

It has been established that the increase in mass part of sucrose (it is more than 3.5 %) in combination
with a decrease of a diastase activity (less than 15.0 units Gote), total acidity (less than 2.0 standards degrees)
and L-proline quantity (less than 300 mg/kg) criteria can be considered falsification of honey bees by feeding
sugar syrup. Samples honey with the contents of the hydroxymethylfurfural (HMF) is more than 10 mg/kg and L-
proline less than 300 mg/kg, simultaneously with diastase activity is less than 15 units Gote, can be considered
adulterated by being heated at high temperatures.

Keywoods: honey, falsification, mass part of the water, reducing sugars, sucrose,
hydroxymethylfurfural (GMF), proline, total acidity, diastase activity
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CTAH NEPEKUCHOIO OKUCHEHHSA NINIAIB Y KYPEN-HECYYOK 3A YMOB EKCNEPUMEHTAJIBHOIO
CYBXPOHIYHOIO OTPYEHHA ANXNTOPUOOM HIKEIO

KyuaH O.T., PomaHbko M.€E.
HauioHanbHUN HayKoBUIN LEHTP «IHCTUTYT ekcnepuMeHTanbHOI i KNiHIYHOI BeTepuHapHOT MeauLMHUY,
M. XapkiB, e-mail: toxi-lab@vet.kharkov.ua

Oxacim HaBdan Xammagi
XapkiBCcbKa Oep)kaBHa 300BETEpMHApHa akagemisi, M. Xapkis

MexaHism mokcudHoi Oii duxrnopudy Hikemto y do3ax 25,0 me/ka i 37,5 Ma/ke Kopmy, MakcumarsibHy
sUpaxeHicmb SIKOI 8cmaHo8UsiuU 8 OpeaaHi3Mi Kypel-Hecy4yok Ha 28-my Aoby nicrid eseOeHHsI mOKcUKaHmy,
nonszae y c¢hopmyeaHHi mak 38aHO20 OKUCHK8a/lbHO20 Cmpecy, WO CyrnposodXyembCsl eumpadyaHHsIM
aHmuokcuGaHmMHuUx pecypcie (3a HadnuWKo8UM YMBOPEHHSM MOKCUYHUX rpodykmie ninonepokcudauii K
i MOA, xapakmepom 3MiH akmueHoCmi Kamana3u ma rokasHuka 3azanbHoi AOA). BcmaHoeneHi 3MiHU
docnidxeHuUx nokasHukie 6ynu b6inbw eupaxeHUMu ma He Habysasiu 8i0HO8MEeHHSI y Kpoei docmiOHOI nmuui
Hagimb ricsisi NPUNUHEHHs egedeHHs1 mokcukaHmy 8 binbuwiti 0o3i (37,5 me/ke kopmy).
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KnioyoBi cnoBa: aHTMOKUCMIOBaANbHA aKTUBHICTb, AUXIOPWUA HIKENo, KYpU-HECYYKU, OTPYEHHS,
nepekncHe OKUCHEHHS ninigis.

Hikenb € HeGe3neyHMM enemMeHTOM i HaaXOMKEHHHA MOro Haanuliky OO0 opraHisamy npusBOAWTb A0
HikeneBoro Tokcukosy. lornagn HaykoBUIB Ha Npo6remMy BUBYEHHS MOTEHUINHUX PU3UKIB OTPYEHb BaXKKUMU
MeTanamMu Ha Xanb MalTb TpaauUiHAA XapakTep, Ta OOMeXylTbCsA BM3HAYEHHAM Yy OionoriyHux o6’ekTax
HU3KM KIMACUYHUX TOKCUKO-OiOXiMiYHMX TecTiB (OUiHIOBaHHS (OYHKLIOHANbHOrO CTaHy MeYiHKW, CUCTEMMU
remornoesy ToLl0).

Ane ui Nponyckn JOMNOBHIOE TEMEePILHA LUTOTOKCUKOIOTIS, iIka CTBEPAXKYE, LLO B OCHOBI LUTOTOKCUYHUX
egekTiB Oyab-AKOro MOTEHLIAHOrO TOKCMKaHTY abo OTPYTU NEXWUTb OKUCHIOBANbHWUA CTPEeC i 3ananbHi peakuil
[1]. Bigomo, wo untonnasmaTtmyHa meMOpaHa YLKOAKYETbCS Yy NepLly Yepry, Tak sik BoHa cryrye 6ap’epom Mix
no3a- Ta BHYTPILHLOKMITUHHUM OTOYEHHAM, WO 3abes3nedye CenekTMBHMN TPaHCMOPT PEYOBUH [2]. AKTMBHI
meTabonitn kucHio (AMK), yTBOpeHi B KIiTWMHI, Yy BENUKMX KOHUEHTpaUiaX MOXyTb MoAMdikyBaTu
MakpoMOIieKkynm Ta MpUBOAUTM OO0 LECTPYKTUBHUX 3MiH iX BaXMMBUX KOMMOHEHTIB — ninigie memo6paH,
a B HU3bKMX — iIM BRacTUBO BWKOHYBAaTW CUrHambHi dyHKUii. TOMy, HaBiTb BiAHOCHO HeBenuki KinbkocTi AMK
OyayTb BNMBaTK Ha EKCNPECito reHiB, penapalinHi, metaboniyHi Ta 6iocmHTETUYHI Npouecu [3-5].

UuncneHHi BigOMOCTI WoAo GioXiMIYHMX MexaHi3MiB PO3BUTKY HiKeNeBMX TOKCMKO3IB CTOCYHOTbCS NuLle
X ekcnepMMeHTarnbHOro BiATBOPEHHSI HAa NTabopaTopHUX i ApiOHMX CBINCLKMX TBapuHax [6, 7].

Tomy meToro gocnigkeHb Oyrno BMBYEHHS CTaHy MOKa3HWKIB NEPEKUCHOr0 OKMCHEHHS Ninigis Ta 1oro
perynsuii y nnasmi KpoBi Kypen-Hecy4oK y AnHaMili CyOXpOHIYHOIo OTPYEHHS AUXITOPUAOM HiKento.

Martepiann Ta MeToau. EkcnepvmeHnTanbHi gocnigkeHHs nposBoawnu Ha 6asi BiBapilo Bigginy
TOKCMKKOnorii, 6e3nekn Ta sSKoCTi cinbebkorocnogapcbkoi npoaykuii HHL, «IEKBM». O6’ektom gocnigkeHHst 6ynu
Kypn 250-goboBoro Biky mopoawn Xalicekc bpayH (n=60) i3 cepegHboto macow (1,3—1,6) kr. IMTuuo nepeq
A0CNigoM 3a NPUHLMNOM aHarnoriB po3ainunu Ha Tpu rpynn Kypen (n=20) 3 noganbwinm yTPUMaHHAM BNPOAOBXK
10 pi6 y BupiBHIOBansHomy nepiogi. MTuuto rogyBann noBHOpaLUioOHHUM kombikopMoM (ocHOBHMI pauioH (OP)),
3rigHO 3 HOpMaMu AN Kypen S€4HOro HanpsaMmy npogykTuMBHOCTI. epwa rpyna 6yna KOHTPOSMbHOK — NTuus
oTpumyBana kombikopm 6e3 gobasok (¢poHoBuin BmicT Hikento ctaHoBuB 2,0 mr/kr macu kopmy); | gocnigHa
rpyna — wogeHHo ogepxysana gobasky Hikento y gosi 25,0 mr/kr macu kopmy (1/3 LDsg) 4o OP 3 ypaxyBaHHSM
doHy; Il pocnigHa rpyna — gobaeky Hikento y gosi 37,5 mr/kr macu kopMy (1/2 LDsp) BignoBigHo. Po3paxyHok
003 NpoBOAMNIM Ha MeTan, Tak sk Hikenb 3actocoByBanu y ¢opMi Hikeno auxnopuay WeCcTUBOAHOro, BMICT
ernemeHTy B skoMmy cknagaB 23,7 %. HaBaxky coni posuuHsnm y 200 cM® BOOM AMNCTUNMBOBAHOI i BHOCUMU
[0 KOpMy, peTenbHO nepemiwytoun, 6esnocepenHbO nepen 3rofoByBaHHsAM. [Tuust mMana BinbHWMIA JOCTyN
00 BOAM Ta KOpMY.

[o 3apaBaHHsA po34ynHy coni Hikento, yepes 14, 28 ai6 nicnsa noyaTky Ta Yepes 14 gib nicns 3akiHYeHHS
3rofoByBaHHA COMi MPOBOAMMM AeKaniTauilo Kypen nicnsg nonepenHboro Ierkoro XnopodopMHOro HapKosy
no 5 nraxis 3 rpynu, nig 4ac TOTanbHOrO 3HEKPOBMNEHHA nposoaunu Bigbip npob kposi 3 noganbLIMM
OTPUMAHHAM Nnasmu nsa GioxiMiYHUX gocnimxeHb. 3aranbHu TePMiH JOCTiAKEHHs cknae 42 fobw.

Y nna3mi KpoBi Kypeh Ha BU3HAYeHi TepMiHW AOCNifXyBanu iHTEHCUBHICTb NPOLECIB NepeKkUCcHOro
okucHoBaHH4A ninigis (MOJ), sky ouiHiOBanM 3a piBHEM YTBOPEHHS y nna3mi kposi noro npoayktis — AK i MOA —
y renTaH-i3onponaHonbHUX eKCTpakTax 3 BUKopucTaHHAM MeToankm Maspunosoi B.6. i MiwkopyaHoi M.1. (1985)
[8]. CTaH nokasHuKiB aHTMOKNCHIOBanNbHOI cuctemu (AOC) gocnigKyBanu 3a akTUBHICTIO kaTanasm (K® 1.11.1.6)
3 BukopuctaHHamM H,O, cnekTpodoTOMETPMYHO 3a AOBXMHM XBUNI 410 HM, sk onuMcaHo B poboTi
Kopontoka M.O. (1988) [9]. 3araneHy AOA ninmigiB nnasmMu KpoBi Bu3Ha4anu, $KonucaHo B poboTi
KnebaHosa I'.I. (1988) [10].

PesynbTatv gocnigxeHb cTaTUCTUYHO 0OpoOneHi 3a BUKkopucTaHHA nakeTy nporpam STATISTICA 6,
BipOrigHICTb OTPMMaHNX pe3ynbTaTiB OuiHoBanu 3a kputepiem CT’logeHTa.

Pe3ynbtatn poboTu. Pe3dynbtaTtu JOCHISKEHHS iHTEHCMBHOCTI MPOLIECIB MEPEKUCHONO OKUCHEHHS
ninigis (MON) y nna3mi KpoBi eKCnepuMeHTanbHUX Kypen-Hecy4yoK Yy AuHaMiui eKCrnepuMeHTy HaBedeHi
B Tabnuui 1.

JocnigpXeHHs MU BCTaHOBMEHO, WO arniMeHTapHe XPOHIYHE HaOXOMKEHHS OAUXIopuay HiKento y pisHuX
[03aX BUKNMKANO Yy KPOBi AOCNIAHMX Kypen pi3HOCNPsIMOBaHi 3MiHM yTBOpeHHsA npoaykTie [OJ1 y guHamiui
ekcnepumeHTy. Tak, y Kypew, siki OTpuMyBanu TOKCUMKaHT y MeHLWin 0osi (I gocnig, 25,0 mMr/kr kopmy), BU3Havyanu
NoCTYNoOBE MOCUNEHHS iHTEeHCcMBHOCTI npoueciB MNOJ1 nuwe Ha ni3HiX cTpokax [OCNimMKeHHs — yepe3 28 aib.
Tak, Ha uel yac piBeHb 000X MpoAyKTiB nepokcupauii — gieHoBux koH'toraTiB (OK) i ManoHoBoro gianbaerigy
(MOA) — B nnasmi KpoBi fOcCnigHMX Kypel HabyBaB BiporigHOro 3poctaHHsa B cepegHbomy Ha 40,1 % i 23,8 %
BiANOBIOHO BIQHOCHO X KOHTPOMNbHUX 3HAYeHb. licna NpUNUHEHHs 3alaBaHHS CrMOMNykn meTany B KpOBi Kypen
Liei rpynu peecTpyBanu BiporigHe MigBULLIEHHS BMICTY NULIE MEPBUHHUX NPOAYKTIB ninonepokcupauii — 0K,
BiICOTOK 4Oro gopisHtoBas 18,4 %.
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Tabnuua 1 — CraH nokasHukiB iHTeHcmBHOCTI npouecie MOJT y nnasmi KpoBi Kypen-Hecyyok
3a XPOHIYHOro aniMeHTapHOro BBEAEHHS PO34MHY Auxnopuay Hikeno y gosax 25,0 mr/kr i 37,5 mr/kr kopmy
B AnHawmiui ekcnepumeHTy (Mtm; n=5)

Tepmin IHTEHCUBHICTb NEPEKMCHOro OKUCHEHHA ninigis
lpyna TBapuH [AocnigKeHHA AK, 3 MAA,
MKMonb/aM A0

| 31,9+2,5 4,02+0,20

K 1] 29,8+0,9 3,92+0,15

] 29,4+3,2 4,1140,23

\% 28,2422 3,80+0,67

| 29,1+1,2 3,46+0,27

| pocnig —y poai 1] 35,843,3 4,01+0,22
25,0 mr/kr kopmy I} 41,242 6* 5,090,12*
\% 33,4+3,7* 4,21+0,65

| 30,92+1,5 4,34+0,22

Il gocnin — y posi 1] 38,8+0,5* 4,08+0,32
37,5 mr/kr kopmy ] 39,5+2,8* 5,07+0,20*
\% 28,3+0,8 5,01+0,28*

lMpumimku mym i dani: * — pi3HUYs 3Ha4YeHb eipoeiOHa 3a (P<0,05) 8IOHOCHO 3HauYeHb MAaKo20 MoKa3HUKa Yy KOHMPOJIbHUX
meapuH y 8idnosidHul mepmiH docnidxeHb; K — konmporb; | — do noyamky 3adasaHHs duxnopudy Hikerto; Il — yepe3 14 3i6 nicriss noyamky
3adagaHHs1 Ouxnopudy Hikemto; Ill — dyepes 28 0i6 nicrna noyamky 3adasaHHs Ouxnopudy Hikerto;, IN — yepe3 14 0i6 nicns NPUNUHEHHS
3adasaHHs Ouxnopudy Hikeso.

Y nnasmi KpoBi Kypen, ski ogepxxyBanu gobasky gnxnopuay Hikento y 6inbwivi gosi (Il gocnig, 37,5 mr/kr
KOpMY) BCTAHOBMWIM CNOYaTKy NOCUIEHHS YTBOPEHHS nepBuHHMX npoaykTis MOJT — K (p<0,05) — Ha 14-Ty goby
€KCMEePUMEHTY BiHOCHO X KOHTPOMbHMX 3Ha4eHb. Y uen yac Bmict [K HabyBaB mMakCMManbHOro piBHa 4epes
28 nib noTpannsHHA TokcukaHTy Ta cknagas 34,3 % (p<0,05) BigHOCHO NOro 3HaveHb y koHTponi. [opsa 3 unm
noYMHanm peecTpyBaTt NiABULLIEHHST YTBOPEHHSA 1 kiHueBoro npoaykty MNOJ1— MOA — y cepegHbomy Ha 23,4 %
(p<0,05) BiAHOCHO KOHTPOJbHMX 3HAYEHb.

Cnig BigmiTnTK, Wo Yepes 14 Aib nicns NpUNUHEHHs 3agaBaHHA AMXNopUAy Hikento y kypen Il gocnigHoi
rpynu piseHb [K 3HMXyBaBcs Ta HabnmxkaBcs OO KOHTPONbHMX 3HA4YeHb LbOro nokasHuka. Ha uen vac BMmicT
MIA npogoexyBaB 3anuwartucb nigsuweHum Ha 31,8 % (p<0,05), wo Bkasye Ha NEepPeTBOPEHHS] NEPBUHHMX
nNpoAayKTiB Nninonepokcmuaauii 4o KiHLEeBOro — ManoHOBOro Ananbaeriay.

Bigomo, Wo HagnuwikoBe YTBOPEHHSI MeMOpaH-anbTepy4mx TokcuvHux npoaykTie MOJ1 Binobpaxae
3pylwleHHss  36anaHcyBaHHA  (PEPMEHTATMBHOI Ta  He(epMeHTaTMBHOI  NaHOK  aHTUOKMUCHIOBAmNbHOI
(aHTMokcupaHTHOT) cuctemn (AOC), sKiM BiABOAMTLCA BM3HA4YanbHa perynatopHa Ta MNPOrHOCTUYHA porfb
B 3aXMCTi MembBpaH KniTuH. 3rigHo Ui€i Teopii, pO3BUTOK NMaHLUIOroBMX peakuin nig gieto 6yab—sKoro YMHHMKa
BiabyBaeTbCca Ha PoHi ypaxkeHHs abo iHribiuii aktnsHocTi npupoaHoi AOC, dyHKuUia Akoi nonsrae y 3anobiraHHi
CMOHT@HHOrO OKUCHEHHS, @ 3pYLIEHHs Yy pobOoTi — NpM3BOAWTbL 4Yepe3 YLKOMXKEHHS GiomembpaH A0 3MiH
BaXINMMBUX MeTaboNiYHMX NPOLIECIB | po3naay rofloBHUX CUCTEM AEeTOKCHKaLLii.

Tak, npu gocnigXeHHi piBHA NOKa3HUKIB, SKi XapakTepusyloTb CcTaH (bepMeHTaTUBHOI NaHKU Ta 3aranbHy
aHTUMOKNCHIOBanbHY akTuBHiCTb (AOA) y opraHiami exkcnepumeHTanbHUX Kypen-Hecydok, ©6ynu ogepxaHi
HacTymMHi pe3ynbTtatn (Tabn. 2).

Tabnuusa 2 — CtaH nokasHukis AOC y nnasmi KpoBi Kypen-HEeCy4oK 3a XPOHIYHOro animMeHTapHoro
BBEOEHHS pO34MHy Amxropuay Hikento y gosax 25,0 mr/kr i 37,5 mr/kr kopMmy B AnHaMiui ekcnepumeHTty (M+m;
n=>5)

r aTea TepmiH pocnigxeHHs
na TB UH
Py P I | T [ m [ v
AKTUBHicTb kaTtana3m, HMonb H,0/cek Mr Ginka
KoHTporb 24,15+1,46 24,60+3,79 31,99+1,61 28,30+3,83
| Aocriip _Zoﬁfnij 25,0 mirfkr 23,70£3,70 29,40£2,69 38,742,11* 33,70£2,70
Il Aocnin ‘K%g‘“‘;;' 37,5 wr/kr 26,1#2,11 29,30+1,75 39,241,18% 38,20+1,26*
3aranbHa AOA, % iHriGiuii
KoHTporb 56,8+4,7 57,645,0 59,0+1,8 61,3+4,6
| Rocnin -y posi 25,0 mr/kr 60,8+5,2 59,0+3,5 54,7425 60,4+3,8
KopMy
Il Accria _Kiﬁh‘,’;' 37,5 mrikr 62,84,6 59,83,13 50,5+2,2* 52,6+4,7*
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BcTaHoBneHoO, WO BHAcNigOK aniMeHTapHOro noTpannaHHa AobaBku AMxnopuay HiKen y pisHUMx gosax
y nnasmi kposi gocnigHux kypen (I i Il gocnia) BiadyBanocb NOCUNEHHA akTMBHOCTI KaTanasu nuwe Ha 28-my
noby ekcnepumeHTy. Tak, Ha Luen Yac JocniopKeHb 3HaYeHHS akTUBHOCTI kaTanasu y Kposi kypei | i Il gocnigHux
rpyn BiporigHo 3poctanu y cepegHboMy Ha 21,0 % i 22,5 % BignoBigHO BiOHOCHO ii KOHTPOMNBHOIO PiBHS.
AKTVBaUil0 KaTanasu NpOAOBXyBanu peecTpyBaTW HaBiTb MiCHs MPUNMHEHHS 3adaBaHHSA TOKCUKAHTY nule
B kypew |l gocnigHoi rpynu (37,5 mr/kr Kopmy), BiocoTok Yoro y cepegHeomy cknagas 35,0 % (p<0,05).

3a pocnimkeHHsaMM nokasHuka 3aranbHoi AOA nnasmm KpoBi eKCnepuMeHTanbHUX Kyper O6yno
BCTaAHOBIIEHO, L0 MOro 3HayeHHs HabyBanu BiporigHMX 3MiH nuwe B NTUui, sika odepxyBana binbly gosy
anxnopugy Hikento (Il gocnig, 37,5 mMr/kr kopmy), HanpukiHUi horo 3agaBaHHA (28-mMa goba eKkcnepuMeHTy).
BusHauyeHe 3HWxeHHs nokasHuka AOA y KpOBi Kypewn Uiei rpynu 3anuwanocb Takum depes 14 gib nicna
NPUMNWHEHHA 3a4aBaHHA CNOMNYKN enemeHTy, LWo aopisHioBano 14,2 % (p<0,05), BIgHOCHO KOHTPOMNBLHOIO PiBHA.

Y nnasmi KpoBi Kypew, WO ofepxyBanu MeHwy p[o3y TokcukaHTy (I gocnig, 25,0 mr/kr kopmy),
peecTpyBanu nuiie TeHAEHLiI0 A0 3HWKEeHHSA piBHA 3aransHol AOA Ha 28-My 008y ekcnepumMeHTy.

Buxogsun 3 Toro, wo nokasHuk 3aranbHoi AOA xapaktepusye cCTyniHb iHribiuii ytBopeHHs TBK-
aKTUMBHUX MNPOAYKTIB, MOXHa 3p0OUTUM BMCHOBOK, LLO B OpraHi3mi OTPYEHUX CMOMYKOK HIiKEM Kypewn y [03i
37,5 mr/kr kopmy (Il gocnig) He BUCTaAUMNO NPUPOAHUX aHTUOKCMOAHTHUX PECypCiB AN YTPUMaHHS Npouecis
ninonepokcuaadii Ha gisionoriyHoMy (KOHTPONBHOMY) PiBHI.

TakMM 4MHOM, MexaHi3M TOKCWYHOI Aii auxnopuay Hikento y gosax 25,0 mr/kr i 37,5 Mmr/kr kopwmy,
MaKCMMaribHy BUPAaXKEHICTb SIKOI BCTAHOBIIOBANM B OpraHiaMi Kypemn-Hecy4yok Ha 28-my goby nicnsi BBeAEHHS
TOKCUKaHTY, nonsrae y popMyBaHHi Tak 3BaHOIO OKMCHIOBASbHOIO CTPECY, IO CYNPOBOAXKYETLCA BUTPAYaHHAM
aHTMOKCUOAHTHUX PECYPCiB (32 HAOMLLKOBUM YTBOPEHHAM TOKCUYHMX MpoaykTiB ninonepokcuaadii OK i MOA
Ta XapakTepoMm 3MiH aKTMBHOCTI KaTanasu i nokasHuka 3aranbHoi AOA). BCTaHOBMEHi 3MiHM [OCHimKEHMX
nokasHukis 6ynu 6inbw BupaxkeHMMn Ta He HabyBanu BiOHOBNEHHSA Yy KPOBi AOCNIQHOI NTWUiI HaBiTb nicns
NPUNUHEHHS BBEAEHHS TOKCMKaHTY B BinbLwin aosi (37,5 mr/kr kopmy).

BucHOBKM Ta nepcnekTMBM NoAanbLlUMX AOCHimXKeHb. 3a YMOB eKCNEPUMEHTANBHOIO CYGXPOHIYHOIO
OTPYEHHSI Kypewn-Hecy4qok Hikento aumxnopugom y pgosax 25,0 ta 37,5 mr/kr macu kopmy (3a enemMeHToM)
PO3BUTOK OKWCHIOBANbHOrO CTPECY, WO CYNPOBOOXKYETLCH HAAMULIKOBMM YTBOPEHHAM TOKCUYHUX MPOOYKTIB
ninonepokcugauii OK i MOA B cepeaHbomy Ha 37,2 % i 23,6 % BiAHOCHO iX KOHTPOJSIBHUX 3HaYeHb,
a MakcMMarnbHy BMpaXeHiCTb YOro BCTaHOBINIOBANW Ha 28-my [oby nicnsa BBEAEHHSA TOKCHMKAHTY.

MexaHiaM TOKCMYHOI Aii  amxnopuay Hikento B 000X [o03ax CynpoOBOMAXKYETbLCA BUTpPaYaHHSAM
aHTMOKCUOAHTHUX PECYPCIB (32 XxapaKTepoMm 3MiH aKTMBHOCTI Katanaswu i nokasHuka 3aranbHoi AOA), sikux He
BMCTA4YMNO B OpraHiaMi OTPYEHMX CMOSYKOK Hikento Kypen y Aosi 37,5 Mr/kr Kopmy Ansi yTpUMaHHsi npoLecis
ninonepokcuaadii Ha gisdionoriyHomMy (KOHTPOSNTbHOMY) PiBHi.

BcTaHoBneHi 3miHM gocnigXeHux nokasHukis 6ynu Binbll BUpakeHUMK Ta He HabyBanu BiOHOBMNEHHS
Y KPOBi JOCAIAHOI NTWUi HaBiTb NICAS NPUNUHEHHSA BBEAEHHS TOKCWMKaHTY B Ginbwin gosi (37,5 mr/kr kopmy),
LLIO BKa3ye npo dyHKuUioHanbHy Kymynsuito Hikento.

MepcnekTnsoo B noganbLuii poboTi B6ayaeTbCa BUBYEHHS TOKCUKOKIHETMKM Hikento B opraHiami kypen-
HEeCy4oK 3a YMOB CYOXPOHIYHOIO OTPYEHHS iIX AMXMTOPULOM MeTany.
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THE LIPID PEROXIDATION CONDITION OF THE LAYING HENS IN THE EXPERIMENTAL
DICHLORIDE NICKEL SUBCHRONIC POISONING

Kutsan O.T., Roman’ko M.Ye.
National Scientific Center "Institute of Experimental and Clinical Veterinary Medicine", Kharkov

Nawfal Hammadi Jasim
Kharkiv State Zooveterinary Academy, Kharkiv

The goal of researches was a study of the state of indexes of peroxide by lipids and his adjusting
in plasma of blood of laying chickens hens in the dynamics of the subchronic poisoning by the dichloride
of nickel.

Materials and methods. During realization of researches used the clinical, toxicological, biochemical
and statistical methods.

A research object were chickens of 250 day's age of breed of “Huisex Brown” (n=60) with middle mass
(1,3-1,6) of kg for chickens was fed with the full ration mixed fodder (basic ration, BR), according to norms for
the chickens of egg direction of the productivity. The one group was control — chickens received the mixed
fodder without additives (base line content of Nickel presented 2,0 mg/kg the masses of feed); The first
experimental group — every day received addition of Nickel in a dose 25,0 mg/kg the masses of feed (1/3 LD50)
to BR taking into account a back ground; the second experimental group — every day received addition of Nickel
in a dose 37,5 mg/kg the masses of feed (1/2 LD50) accordingly. The calculation of doses was conducted on
a metal, so as Nickel was applied in form the nickel of dichloride sixwater, content of element in that folded
23,7 %. The General term of research laid down a 42 days.

Before introduction of solution by salt of Nickel and through 14, 28 days after beginning and 14 days
after completion introduction of salt in plasma of blood chickens investigated intensity of processes peroxide
lipids, that was estimated after a level by formations in plasma of blood of his foods — DK and MDA — in heptane
by propanol extracts; state of indexes of the ant oxide system — for determination of activity by catalase
and index of general ant oxide activity by lipids.

The results by experiments. At the terms of the experimental subchronic poisoning of laying chickens-
hens of nickel by a dichloride in doses 25,0 and 37,5 mg/kg the masses of feed (after an element) development
of stress by oxide that was accompanied by surplus formation of toxic foods by of lipid peroxidation of DK and
MDA on the average on 37,2 23,6 per cent them control numerous, maximal expressed what set on 28th day
after feeding of toxicant. The mechanism of toxic action by dichloride of Nickel in both doses consisted in the
expense of antioxidant resources (by the nature of changes of activity of catalase and index of general ant oxide
activity by lipids) that was not enough in the organism of poison components by nickel of chickens in a dose
37,5mg/kg feed for maintenance of processes of lipid peroxidation at physiology (to control) level.
The determination by changes of investigational indexes were more expressed and did not acquire renewal
in blood of an experimental chickens after stopping of add by toxic agent in a dose 37,5 mg/kg the masses
of feed that specifies about functional cumulating of Nickel.

Conclusions and prospects of further researches. Thus, as a result of the conducted subchronic
experiment on laying chickens-hens development of stress by oxide is well-proven as a result of poisoning
a nickel by a dichloride in doses 25,0 and 37,5 mg/kg the masses of feed (by element), that was accompanied
by surplus by formation of toxic foods by of lipid peroxidation of DK and MDA and expense of antioxidant
resources (by the basic of changes of activity by catalase and index of general ant oxide activity by lipids).
The set changes of investigational indexes were more expressed and did not acquire renewal in blood
of an experimental chickens even after stopping of adding by toxicant in a dose 37,5 mg/kg the masses of feed
that specifies about functional cumulating of Nickel.

The perspective is seeing the further study of toxikokinetics by Nickel in the organism of laying
chickens-hens at the terms of the subchronic poisoning by their dichloride of metal.

Keywords: ant oxide activity, dichloride of nickel, laying chickens-hens, poisoning, processes peroxide
lipids.
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