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Romatia and Helix Aspersa snails as one of the criteria for assessing the quality and safety of snail meat
that will be taken into account in further studies. It was established that when coloring histopreparations
with hematoxylin and eosin hepatopancreas Helix Romatia snail is a complex branched tubular gland,
glandular tubule, which opens into numerous excretory ducts. The ducts are united and open to the
stomach cavity. Glandular tubes and excretory ducts are surrounded by a loose connective tissue with
hemolymphatic capillaries. Glandular tubules consist of 4 types of cells: digestive cells, excretory cells,
calcium cells, and thin cells. Digestive cells - hold a host of secretory granules, small yellow and large
green granules. Excretory cell - hold a large vacuol in which a large yellow granule can be found. Calcium
cell - usually triangular, below other types of cells, hold calcium spherules in the cytoplasm. Thin cell -
probably undifferentiated cambial cells. In the Helix Aspersa snails, which were grown in a farm with a
forage feed, the whole structure of the gland is preserved, but areas with partial and even complete
destruction of the glandular tubules are detected. The layers of the connective tissue increase and
between the glandular tubes that retain their structure, such structural disturbances can be caused by
prolonged toxic effects of the fodder substrate. The glandular tubes have a large diameter of the opening
due to the smaller size of the digestive cells. It was noted that the interlayer layers of the connective tissue
increased between the glandular tubes that retain their structure, such structural disturbances may be
caused by prolonged toxic effects of the fodder substrate.

Key words: hepatopancreas, histological studies, Helix Aspersa snail, Helix Pomatia snail, quality
and safety of products.
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AHOomauisi. AHani3yrodu oKasHuKU eimaMiHHo20 ma MiHepanbHo20 cknady Mm’aca Kypyam-
Opolinepie ecmaHosneHo, Wo 3bazavyeHHsa paujory LIHM He crnipuduHae docmosipHOI pi3HUUi Y MOPI@HAHHI
3 KOHMponeM, emicmy MiHepaibHUX pe4vyosuH, fpome emMmicm eimaMmiHie, 30KpeMa pemuHony ma
ackopbiHoeol'  kucnomu OocmosipHo binbwilll 3a KOHMPOMbHI aHanoau. Y 3paskax Mm’aca Kypdam-
Opolinepie, akum 3adaeanu K[ «[lpobikcy, cnocmepiecaempcs docmosipHe 36inbuieHHs emicmy LIUHKY
MOpieHAHO 3 KOHmMponem. Bmicm eimamiHie y 3paskax M’aca Kypyam, Mae nuwe meHdeHujiio do
36inpbUIeHHs.

Knoyoei cnoea: wmiHepanbHi peqosuHU, eimamiHu, KypYama-6polnepu, npodykmu 3aboio,
yumpam HaHomoi6deHy, kopmosga dobaska «[TpobiKey.

AKTyanbHicTb npo6nemMu. XapuoBa LiHHICTb M'sica BKItodae B cebe CyKymnHICTb NOKa3HWUKIB MOro
XiMIYHOrO cKnagy Takux K Xupwu, Ginku, ByrneBoawu, BiTaMiHW, MiHepanbHi pe4oBUHK, SKi BKpail HeoOXxigHi
opraHiamy oA nHN.

Bigomo, Wwo M'aco ATUUI — Ue AIETUYHWUIA MPOAYKT SAKWMIA € [XKepenoM MiHepanbHUX CronyK,
MOBHOUHHUX OiNnKiB, XXMPHUX KWCMOT i BiTamiHiB [1-2]. XiMiMHWUIA cknag M'sica 3anexuTb Big GaraTbox
hakTopiB, 30Kkpema 36anaHcoBaHOCTI KOPMIB, 36aradeHHs X MiHepanbHUMKU pevYoBUHaAMK, BiTaMiHaMy, Ta
KOpMOBUMU foBaBKaMu.

3a gaHuMun gxkepen niTepatypu BBEAEHHSA 40 paLioHy NTULI Pi3HUX 3a NOXOAXEHHAM HYTPILEBTUKIB
BMMBa€e Ha XiMiYHUIA cknag M'saca [3-7]. OgHuMmn 3 Takux AobaBok € umTpaTt HaHomonidaeHy (LIHM) Ta
kopMoBa pobaBka (KO) «Mpobikc», kOTpi 34aTHi BNNMBaTU Ha 3aCBOEHHA KOPMY OpraHiaMom NTuui, a
BiANOBILHO | KO0 NOXUBHUX PEYOBUH.

MpoTe MiHepanbHWA Ta BiTaMiHHWIA cKnag M'sica KypuaT-Opolinepis 3a 36araveHHs pauioHy LIHM Ta
KO «Mpobike» B acnekTi BeTepuHapHO-CaHiTapHOT eKcnepTaun He AOCHiaXeHi.
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3aBaaHHA gocnigXeHHsA. 3aBAaHHAM LochnigXXeHHs Oyno BCTAHOBUTU BiTaMiHHUIA i MiHepanbHUiA
cknapg M’'sica KypyaTt-OpoiinepiB 3a 36aradyeHHsA X pauioHy UMTpaToM HaHoMornibaeHy Ta KOpMOBOR
nobaBkoto «[pobikey.

Martepian i Meroau pocnigkeHHs. [ocniau npoBoAunu B yMoBax BMPOOHMYOro MTallHUKa
HaBuanbHO-NpakTUYHOro LIeHTPY XapKiBCbKoi AepKaBHOT 300BeTepuHapHoi akagemii. JocnigxeHHa npob
M'sica KypuaT-Opoiinepie npoBoaunun y akpeauToBaHiih nabopaTtopii IHcTUTyTYy TBapuHHuutBa HAAH
YKkpaiHu (M. Xapkis).

Hocnign npoBeaeHi Ha 3 rpynax aHanorax (2 - gocnigHi (1-, 2) Ta 1 — KOHTporibHa Mo S rofiB Kypyat y
KOXHII rpyni ) KypyaT-Opoiinepis ronnaHacekoro kpocy «Pocc 308».

Kypuatam-6poinepam 1-i1 gocnigHoi rpynu BunotoBanu uutpaT HaHoMonibaeHy (LIHM) oTpumaHoro
eposiiiHo-BnbyxoBuM crnocobom [8], 3rigHo 3 TY VY 15.8-35291116-008: 2009. «Po34uHM BOAHI
kap6okcunaTie» [9]. BupobHuk — TOB «HaHoMaTepianu i HaHoTexHoMorii», y KoHueHTpauii 0,24 mr/ am3
Boau: 3 4obu nocnine 3 iHTepBanom y 3 gobu 4o kiHuA gocniay.

Kypuatam-6poiinepam 2-i focnigHoi rpynM 4O OCHOBHOMO paLlioHy AofaBanu KopMoBy [obaBky
(KO) «Mpobikc» y 3anponoHoBaHiA BUpoOHMKOM A03i 3 po3paxyHKy 600 r/T kopmy 3 5-1 go 28-1 gobu, i3
28-i no 42-y poby xuTra — 300 r/T kopmy [10]. KypuaTta KOHTPONBLHOT rpynn OTpUMYBanu OCHOBHWIA paLioH.
Hocnig Tpueae 38 #i6: 3 5-1 no 42-y 4o6un XUTTA NTHL.

HocTyn fo kopMy Ta BoAW ANA NTuui BCix rpyn 6yB BinbHUM. MikpokniMaT B NTaLLHWKY perynoBaBcs
aBTOMaTu4HO. logyBanu Kyp4yaT CyXUMWU MOBHOUIHHUMM KoMOGiKopMamMn (OCHOBHUIA pauioH — OP) y
BignosigHocTi go Hopm BHATIM. Ona ntuui 3 1-i no 14-i o6n BUKOpUCTOBYBanu nepeactapToBuid, 3 15-1
no 35-i obu — crapToBwuii i 3 36-i No 42-y 06K — iHIWHWIA KOMBIKOpMMU.

Mipg 4ac poboTu 3 pocnigHWUMW TBapWHaMW AOTPUMYBaNUCH «3aranbHUX E€TUYMHUX MPUHLUMIB
eKCNepUMEHTIB Ha TBapuHax», yxBaneHux Ha [epliomy HauioHanbHOMy KoHrpeci 3 GioeTukm (M. Kuis,
2001) Ta «EBpoNeicbKoi KOHBEHUT Mpo 3axMCT XpebeTHMX TBapWUH, SKUX BUKOPUCTOBYHTL AN
eKcnepuMeHTarnbHUX Ta HaykoBux Uinei» (Ctpacbypr, 1986) [11].

MaTepiann pocnigxeHb — M'AICO kypyaT-Opoinepis 42-x gobosoro Biky. MaTepian Ans AocnigkeHb
Biabvpanu Big KniHMHO 340POBOI MTUL.

BMicT MiHepanbHUX peudoBUH y M'ACi kyp4daT-OpoinepiB BU3Ha4anuM Ha aTtoMHo-abcopbuiiHoMy
cnekTpopoTomeTpi AAS-30, 3rigHO 3aranbHONPUAHATUX MeToaMK. BMICcT Kynpymy — 3a TOCT 27995-88
[12], MaHraHy — 3a TOCT 27997-88 [13], LinHky — 3a TOCT 27996-88 [14], Pepymy — 3a [OCT 27998-88
[15], MacoBy 4acTKy KanbLito — TUTPOMETPUYHUM MeToaoM 3a ACTY /SO 6490-1:2004 [16], doctopy —
CNEKTPOMETPUYHUM MeTogoM 3a [ICTY /SO 6491:2004 [17].

BitTamiHHMIA cknap M'sica KypyaT-OpoiinepiB Bu3aHadanu Ha cnekTtpodgoTomeTpi CPO-46 Ta
dnyopomeTpi EO-3MA. PeTuHon, Tokodepon Ta ackopOiHOBY KUCMOTY BU3Ha4anu 3rigHO MeTOAMK,
onucaHux M. A. MoHoBbiM 1 ap. [18]. TiamiH, pubocnaBiH Ta HIKOTUHOBY KWACMOTY — 3a MEeTOAMKamM,
onucaHumu B. B. Bnizno Ta iH. [19, 20].

BukopucToBytoun KOMM HOTEPHI NporpaMHi nakeTn « Microsoft Exel», «Maple—12» (dhipmn Maplesoft,
2008) spiiicHoBanu BapiauiiHO-CTaTUCTUUHY 00pobKy UMdpoBux AaHux. JOCTOBIpHICTb BM3Ha4anu 3a
Kputepiem CT'tofeHTa 3 ypaxyBaHHAM Mexi gocToBipHocTi: p<0,05; p<0,01, p=0,001 [21].

PesynbTatn pocnigXeHHA. AHanisytoum OTpuUMaHi pesynsTaTtv WoAO BMICTY MiHeparbHUX
pevoBuH (Kynpymy, Manrany, Liunky, ®epymy, Kanbuito, ®occopy) BCTaHOBMIEHO, WO NOKa3HUKK Y npobax
M'sica KypdaT-Opoiinepie AOCNIAHMX rpyn iCTOTHO He 3MIHIETLCA BIAHOCHO KOHTPOMO 3a 36aradeHHs
pauioHy LIHM ta K[ «[MpoGike».

Tak, 3a BBeAeHHs Ao paLlioHy nTuli LIHM B koHUeHTpalii 0,24 Mr/amM2 BifcyTHS 1OCTOBipHa pisHULSA
Yy noKasHuMKax BMICTY AOCAIAXKEHUX MiHepanbHUX pPe4vYoBUH, BIAHOCHO KOHTposto. BmicTt Pepymy B
JocnigHux npobax m’'saca Kyp4yaT-Opoiinepis 1-i gocnigHoi rpynu HesHavHo Ginblwmnii Ha 11,1 % BiAHOCHO
KOHTpont. BmicTt MaHraHy B M’sAci kypdaT-OpoinepiB 1-i Ta 2-i AocnigHMX rpyn AOCTOBIPHO He
BiApi3HAETLCA Bid KOHTponto (Tabn. 1).

Tabnuusa 1
BMicT MiHepanbHUX pe4OBUH Yy M’sici Kypuat-6poinepis, (Mim; n=5)
[oKa3HuKn OanHuULi BUMipy KoHTponkHa rpyna HocnigHi rpynu
1 2

MaHraH Mr/Kr 0,240+0,011 0,258+0,013 0,271+0,011

% [0 KOHTPOSHO 100 +7,5 +12,9
LinHk Mr/Kr 10,610+0,667 11,600+0,772 12,700+0,700 *

% [0 KOHTPOJHO 100 +9,3 +19.7
depym Mr/kr 13,180+1,455 14,640+2,007 13,400+1,322

% [0 KOHTPOJO 100 +111 +1,7
Kanbuin % 0,187+0,010 0,193+0,008 0,198+0,009
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+ 110 KOHTPOSIIO 100 +0,006 +0,011
Pocdop % 0,509+0,009 0,516+0,015 0,520+0,017
+ 110 KOHTPOSIHO 100 +0,007 +0,011
Kynpym Mr/Kr 0,301+0,022 0,296+0,013 0,291+£0,015
% [0 KOHTPOSHO 100 17 -3,3

Mpumimka: * p<0,05 — 4OCTOBIPHO, NOPIBHAHO 3 KOHTPOSIEM.

Y M'aci kypuaT-Opoiinepis 1-i gocnigHoi rpynu BmicT Kynpymy CyTTEBO He Bigpi3HA€TbCA Bif
NOKasHMKIB KOHTpoOso. Lle MoXHa po3UiHUTU SK BIACYTHICTb HeraTuBHoro srnuey LIHM Ha 3acBoeHHs
opraHiamom Kynpymy.

Y 3paskax m’sica Kyp4aT-Opoiinepis, akuM 3agasanu KO «pobike», NpocTexyeTbes TeHAeHUIA A0
30iNnbLUEHHA BMICTY MiHeparnbHMX PeYoBMH SK BiAHOCHO KOHTPOMIO, TaK i BigHOCHO 1-1 gocnigHoi rpynu (3a
BUHATKOM Pepymy). BMicT LiMHky y M'Aci KypyaT 2-1 gocnigHoi rpynun Ha 19,7 % (p<0,05) gocToBipHO
OinbLwniA NPoTK KOHTponto. O4eBUAHO, Le MOB'A3aHoO 3i 3AaTHICTI0 NpobioTUYHOT CKMagoBoi HYTpiUeBTHKa
NiZBMWLLYBaTN 3aCBOEHHSA KOPMY i, Y CBOIO Yepry, MiHeparibHUX PEYOBUH.

BMICT A€AKUX XKUPOPOIUMHHUX (PETUHONY | TOKOGEpPONy) Ta BOLOPO3YMHHUX (TiaMiHy,
pubodnasiHy, HIKOTUHOBOT KMCMNOTK, ackopbiHOBOI KUCIOTU) BiTaMiHIB y M’Aici KypuaT-bpoiinepis 4OCNiLHMX
rpyn CyTTEBO He BIigpI3HAETLCA Bif KOHTPOSMBHWX aHarnoriB, Xxoda # XapaKTepu3yeTbCs AesKkuMu
ocobnmBocTaMu (Tabn. 2).

Tabnuuys 2
Bwmict BiTaMmiHiB y M’sici KypuaT-6poinepis, (Mm; n=5)
[NoKasHuKn OanHMLi BUMipY KoHTponbHa rpyna HocnigHi rpynu
1 2
Bitamin A MKr% 28,45 +2 34 38,70+1,95* 30,24+1,02
* 4,0 KOHTPOI, MKr'% +10,25 +1,79
Bitamin £ Mr% 0,180,009 0,190,012 0,170,010
+ A0 KOHTpOSt0, Mr'% +0,01 —0,01
BiTamiH By MI/KT | 0,270,014 0,270,042 0,250,011
+ A0 KOHTPOI, MI/Kr +0,0 —0,02
BitamiH B2 Mr/Kr
0,520,019 0,52+0,040 0,58+0,022
+ A0 KOHTPOI, MI/Kr 0,00 +0,06
Bitamin PP Mr% | 5,70+0,30 5,80+0,34 6,30+0,26
+ A0 KOHTpOSt0, Mr% +0,10 +0,60
Bitamin C Mr%
0,44+0,029 0,54+0,031* 0,48+0,040
+ A0 KOHTPOSIt0, M'% +0,10 +0,04

lMpumimka: *p=<0,05 — LOCTOBIPHO, NOPIBHAHO 3 KOHTPOSIEM.

Y M’sici kypyaT-6poitnepis 1-i gocnigHoi rpynu BMICT peTUHOMY A0CTOBIpHO Ginblwunid Ha 10,25 Mkr%
(p<0,05) y nopiBHAHHI 3 KOHTporeM. O4eBMAHO, Le NoB'sA3aHe 3 Aelo GinbMM BMICTOM TOKogepony B
npobax M'sica Uil rpynu, SKUiA € cuHeprictoM peTuHony. MpoTe y M'sAci nTudi 2-i gocnigHoi rpynu BMicT
peTuHony, Tokochepony Ta ackopbiHOBOI KUCMOTU He BiApPI3HAETLCA Bif TaKOro K y M'SICi KOHTPOMbHOT
rpynu.

Y M’Aci KypyarT 1-i rpynu BMIcT ackopbiHoBoi kucnotu Ha 0,1 Mr% (p<0,05) aocrosipHo GinbLue 3a
TakMil AK y M’'AICi KOHTponbHOT rpynn. MMoBipHO, Le 30inblUeHHs NoB’sA3aHe i3 BBeAEHHAM A0 paLioHy
KypyaT uuTpaty HaHoMonibaeHy, AKWIA NiACUITIOE Ait0 aHTMOKMUCHIOBAYIB, y TOMY Yncni BiTamiHy C.

Y 3paskax M'sica KypdaT-OpoinepiB 1-i Ta 2-i gocnigHux rpyn BMICT BiTamiHiB rpynu B He mae
JOCTOBIPHOT pi3HMLi MNOpPIBHAHO 3 KOHTponem. HesHauHe 36iNblUeHHA BMICTY HIKOTMHOBOI KWUCMOTK Yy
npobax M'saica NTUUi 2-i AOCNigHOT rpynu, AMOBIPHO MNOB'A3aHe 3i 3MEHLUEeHHsAM BMICTY TpuntodaHy,
OCKINIbKM HIKOTMHOBa KWUCNOTa MOXE CUHTE3YyBaTUCA MIKPOMNIOPOH KULIEYHUKY 3 TpuntodaHy, AKkui
HagiLLIoB 3 KOPMOM.

OTxe, aHanisytoun faHi pesynbTaTiB AOCMigXeHb BiTaMiHHOMO cknagy M'sica KypdaT-6poinepis
KOHTpOmbHOT Ta 1-i gocnigHoi rpyn, BCTAHOBMMW, O 3Ha4YHa pPisHULA MDK BMICTOM AOCRIgXKyBaHUX
BiTamiHiB y npobax umx rpyn BigcyTHA. [MpoTe, BMICT peTuHONy Ta ackopOiHOBOI KMCMOTWM AOCTOBIPHO
OinblWKWA  BIAHOCHO KOHTpomto. O4yeBMAHO, Le 30iMblUEHHA MOACHIETBCA X  @HTUOKCUAAHTHUMU
BNACTUBOCTAMMW i B32EMOAI0 3 iHLUMMU BiTaMiHaMun Ta MiHepanbHUMKU pedOBUHAMU.
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BUTAMUHHBINA 1 MUHEPATBHBLIA COCTAB MACA leII'IJ'IFIT—BE’OPIJ'IEPOB [P OBOT ALLIEHNIA
PALIMOHA LIMTPATOM HAHOMOINMBAEHA N KOPMOBOW OOBABKOW «MPOBUKC»
AueHko U.B., 4.BeT.H., npodeccop
["lonoBko H.IN., K.BET.H, CTapLUMii NpenojaBaTersb,

Bycon J1.B., K.BET.H., AOLEHT
LibiBupKo A.J1., K.BET.H., AOLEHT
XapbKoBCKas rocyapCcTBeHHasi 300BETEPUHApHas akajeMus, r. XapbkoB

AHHOTauuA. AHanusupysi nokasaTenu BUTaMUHHOMO W MWHEpanbHOro cocTaBa Msca LbInnsAT-
OpoiinepoB ycTaHoBMNEHO, YTO oboralieHne pauuoHa LIHM He BhI3biBaeT AOCTOBEPHOW pasHMLbl MO
CpaBHEHWIO C KoHTpornem. OfHako coaepXaHue BMTaMWHOB, B 4YacTHOCTWM peTuHoMna U ackopbuHoBoi
KWCNOTLI AOCTOBEPHO Gofblue MO CPaBHEHMIO C KOHTPOSbHBIMK aHanoramu. B npoBax msca uUbInnsT-
6poiinepos, koTopbiM 3agaBanu KO «Mpobuke», HabnogaeTcs [OCTOBEPHOE YBENUYEHWE CofepXKaHus
LInHKka no cpaBHeHUtO ¢ KOHTponeM. OfHako cofepXaHue BUTaMWHOB B Npobax msca UbINASAT, umeeT
NN TEHAEHUMIO K YBENUYEHMIO.

KntoueBble crnoBa: MuWHepanbHble BeLiecTBa, BUTAMWHLI, UbinnsaTa-6poiinepbl, nNpoaykTbl y6os,
uMTpaT HaHoMonmbaeHa, kopmoBas fobaBka «TpobuKey.
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Summary. The content of mineral substances (Cuprum, Manganese, Zinc, Ferrum, Calcium,
Phosphorus) in meat of chicken broilers of experimental groups does not change significantly in relation to
the control of the enrichment of the diet of CNM and KD "Probix".

Analyzing the content of the investigated minerals in chicken broiler meat, it was found that there is
no significant difference in control over the introduction of CNM at a concentration of 0.24 mg / dm3. Thus,
the content of Ferrum in experimental samples of chicken broiler meat of the 1st experimental group is
slightly higher by 11.1% relative to control. The content of Manganese in chicken broiler meat of the 1st
and 2nd experimental groups is not significantly different from control.

In the meat of chicken broilers of the 1st experimental group, the contents of Cuprum are the same
with control. This can be regarded as a lack of negative influence of CNM on the assimilation of the body
of Cuprum. In samples of broiler chicken meat, which was given by the "Probix" KD, a tendency to
increase the content of minerals both in relation to control and in relation to the 1st experimental group
(with the exception of the Ferrum) is traced. The content of zinc in chicken meat of the 2nd experimental
group by 19.7% (p=0.05) is significantly higher than control.

The content of the investigated vitamins in broiler chickens meat of experimental groups is not
significantly different from the control analogues, although it is characterized by some features. In the
broiler chickens of the 1st experimental group, the retinol content was significantly higher by 10.25 mg%
(p=0.05) compared to control. Obviously, this is a significant increase, due to the slightly higher content of
tocopherol in the meat of this group, which is a retinol synergist. However, in poultry meat of the 2 the
test group does not differ from the content of retinol, tocopherol and ascorbic acid in the control group
meat. In the chicken meat group 1, the content of ascorbic acid by 0.1 mg% (p=0.05) is significantly higher
than that of control group meat. In samples of chicken broilers meat of the 1st and 2nd experimental
groups, the content of vitamins B (thiamine, riboflavin, nicotinic acid) has no significant difference
compared to control.
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Consequently, analyzing the results of research on the vitamin content of broiler chicken meat from
the control and experimental groups, found that there is no significant difference between the content of
the vitamins under study in these groups. However, the content of retinol and ascorbic acid is significantly
greater in terms of control. Obviously, this increase is due to their antioxidant properties and the
interaction with other vitamins and minerals. The content of vitamins in samples of chicken-broiler meat
samples of the 2nd experimental group, which was added to the diet by KD "Probix", is slightly higher than
the control counterparts. Probably this is due to the ability of KD "Probix" to positively influence the
assimilation of vitamins and mineral nutrients.

Key words: minerals, vitamins, broiler chickens, slaughter products, nanomolybdenum citrate, food
additive «Probix».
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