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Today, dairy products are a significant part of falsified food. Of all types of falsifications, it is most dif-
ficult to establish intermodal substitution. There are cases of dilution of sheep and goat milk to cow. The
most accurate test for the species of milk and dairy products is the polymerase chain reaction. However, this
method is expensive and time-consuming. Proceeding from this, the aim of this work was to determine the
concentration of total cholesterol and triacylglycerol in milk of cows, sheep and goats, which in the future
can be used as the theoretical basis for the creation of informative diagnostic tests for interspecific milk
falsification. For research, 7 samples of milk from cows, sheep and goats were selected. In the test samples,
the content of triacylglycerol and total cholesterol was determined. The test system ‘“Philitis-Diagnostics”
was used. The obtained digital material indicates that the highest level of triacylglycerol is recorded in the
milk of sheep, and the lowest — cows. Thus, in sheep's milk, the level of triacylglycerol was 3.4 times higher
(P < 0.01), compared with milk of cows, and 1.5 times as compared with milk of goats. In milk of cows, this
indicator was 2.2 times lower than that of goat meat. The level of total cholesterol in sheep's milk was
higher by 5.7 times (P < 0.01), compared with milk of goats and 4.5 times (P < 0.01) with milk of cows. Its
level in milk of cows was higher by 1.2 times, compared with the content of goats milk. The statistical analy-
sis of the results showed a strong negative correlation between the total cholesterol and triacylglycerol
content in goat's milk (r = -0.7) and sheep (r = -0.8). In milk of cows such correlation dependence is not
established (r = 0.4). It should be noted that significant individual variations of the studied parameters
within a single species of animals. This may be due to the season of the year, feeding, the period of lacta-
tion, the age of the animal, the state of the health of the mammary gland, as indicated by other researchers.
1t has been established that the level of total cholesterol and triacylglycerol in animal milk is unstable.
However, the level of triacylglycerol in sheep's milk is significantly higher than in milk of cows and goats,
and the level of total cholesterol is lower in milk of goats compared with milk from cows and sheep. Such
results suggest the promising use of triacylglycerol and total cholesterol in animal milk as an informative
complement to existing interspecific falsification tests. In further studies, attention will be focused on the
peculiarities of the fractional composition of milk lipids and the study of the level of triacylglycerol and total
cholesterol in products made from falsified and unfertilized milk.

Key words: milk, falsification, dairy products, sheep, cows, goats, triacylglycerol, total cholesterol.

BmicT TpHanmuiariineposy Ta 3arajbHOr0 Xo0JIeCTepoJIy B MOJIOWI Pi3HUX BH/IB

TBapHH

M.B. Ilpaiic, P.A. Ilenenro, M.P. CimoHOB

JIvsiscoruii nayionanbuuil ynisepcumem eemepunapHoi meouyunu ma 6iomexnonoziii imeni C.3. Iicuybkozo,

M. Jlvsis, Ykpaina

Cb0200HI 3HAUHY YacmuHy ceped (anbCupikosanux NPOOYKMIie Xapuy8anHsl 3alMae MoLoYHA npooykyis. 3i ecix eudie ganvcughixayii
Hatieasicue 6CMAHOBUMU MIJICEUA08Y NIOMIHY. Biomiuaromubcs eunaoku po36aeieHHs 06e4020 mMa KO3UHO20 MONIOKA Kopos suum. HatiGinbw
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MOYHUM MeCmOoM 8UO0B0I NPUHANEHCHOCT MOJOKA A MOIOYHUX NPOOYKMI6 € nonimepasHa aanyio2o6a peaxyis. OOHak OaHuil Memoo €
00p0o20BaApMICHUM MA Yaco3ampamuum. Buxoosuu 3 ybo2o, memoio 0anoi pobomu 6y10 6CMAHOBUMU KOHYEHMPAYIIo 3d2aibHO20 Xojecme-
POy ma mpuayuieiyeposy y Moioyi Kopis, ogeyb ma Kis, wo 8 MauOymnboMmy Modce Oymu UKOPUCMANO AK meopemuyne niotpyHms cmeo-
PEHHs THhOpMamueHUX OIAZHOCMUYHUX mecmié Midceudogoi ganvcughixayii monoxa. /[na nposedenns docuioxcensv Oyno 8idibparo no 7
npob monoxa 6i0 Kopie, ogeyb ma Kis. Y 00CHioNCy8anux npooax 6CManoGuo8AIU BMICH MPUAYUNRTIYEPOLy Ma 3a2albHULL XONeCmepoy.
Buxopucmosysanu mecm-cucmemu “@inicim-Liacnocmuxa”. Ompumanuii yu@posuii mamepian 6xasye Ha me, wo HaugUwuLl piseHb mpua-
Yuneniyepony peecmpyemvcs y MOAoyi ogeys, a Hatmudxicuuil — y kopie. Tak, y monoyi oseyw, pisenv mpuayuneniyepory 0ye euwum y 3,4 pazy
(P < 0,01) nopienano 3 monokom kopie, ma y 1,5 paszy nopigusano 3 monrokom Kiz. ¥V monoyi kopie yeii noxasHux 6ys y 2,2 pazy Huxcyui
nopieHano i3 kosunum. Pigenv 3azanvrnozo xonecmepony y moaoyi ogeyv 0ye euwuii y 5,7 pazy (P < 0,01), nopienano i3 monokom i3 i y
4,5 pasy (P < 0,01) i3 monoxom xopis. Hozo pisensv y monoyi xopie 6ys euwum y 1,2 pasy, nopieuano iz emicmom y monoyi kiz. Cmamucmuy-
HULL QHAT3 00EPHCAHUX Pe3VIbmamis NOKA3ae ICHY8AHHS CUIbHOI He2amuHol KOPEeayitiHOl 3a1eACHOCTE MidiC 6MICIOM 3A2AIbHO20 XO0leC-
mepony ma mpuayuneniyepony 6 monoyi iz (r = -0,7) ma oseyw (r = -0,8). ¥ monoyi kopie maxoi KopenayitiHoi 3a1edcHOCmi He 6CMaHo81e-
no (r = 0,4 ). Cnio 3éepuymu yeazy Ha 3HaQuHi iHOUBIOYANbHI KOMUBAHHS OOCTIONCY8AHUX NOKASHUKIE 8 Medcax 00Ho20 eudy meapuH. Lle
Modice bymu nog szame i3 ce30HOM POKy, 20016/ei0, Nepio0oM IaKmayii, 8IKOM MEAPUHU, CIAHOM 300P08 5L MOJIOYHOL 3A03U, HA WO 8KA3)-
omb I iHWi 00CIIOHUKU. BcmarnoesneHo, wo pigeHs 3a2aibHo20 Xoiecmepoy i mpuayuneniyepony 6 Moaoyi meapur € Hecmabinonum. OOHak
Pi6eHb MpUayuniiyepory 6 Mooyl 06eyb € 3HAYHO UWUM, HIXC Y MOJIOYL KOPI6 Ma Ki3, a PI6eHb 3a2aibHO20 X0eCMeEPOLy HUNCHUM 6 MOJIO-
yi Ki3 NOPIGHAHO 3 MONIOKOM KOpie ma oseyb. Taxi pezynbmamu 0aioms NiOCMagy 668alcamu nepcneKmuHUM 6UKOPUCIANHS DIGHS Mpud-
yuneniyepony ma 3a2anbHo20 X0Necmepony 8 MoioYyi meapun AK iHpopmMamueHo2o 00NOBHEHH s 00 ICHYIOUUX MEeCMI6 BCMAHOBNEHHS MIdCBU-
00601 panvcugixayii. B nooanvuiux 0ocuioxcenHsax ysaza 0Oyoe 30cepeddtceHa HA NOPOOHUX OCOOAUBOCMIAX (PPAKYIUHO20 CKAAdY Ainidie
MOJIOKA Ma BUGHEHHS PIGHS MPUAYUITIYEPOTY MA 3A2ATbHO20 XOIeCMEPOLy 8 NPOOYKMAX, GUSOMOGILEHUX 13 panrbcughioeanozo i neghano-

cughixoano2o Moioka.

Kniouosi cnoga: monoko, gpanvcugpixayis, monouni npooykmu, 6ieyi, KOpoeu, KO3u, mpuayuniiyepon, 3a2anbHutl Xoaecmepoi.

Beryn

Monoko — oaMH i3 HaWIIHHINIMX TPOAYKTIB Xapuy-
BaHHS MOOWHA. HasBHICTH Y HHOMY HEOOXiTHHX OpraHi-
3My JIETKO3aCBOIOBAaHHMX OPraHIYHHX PEYOBHH, 30KpeMa
MPOTETHIB, IIMiAiB, BYTJIEBOMIB, a TaKOX MiHEpaIbHHUX
€JIEMEHTIB, pOOUTh HOT0 HE3aMIHHUM XapyOBUM MPOJYK-
TOM. 33 OCTaHHI POKH y Halliil KpaiHi 3HAYHO 3HU3UIIOCS
BUPOOHHUILITBA MOJIOKA, IIPOTE PO3LIMPUBCS HOTO acOpTH-
MEHT, 0COOJIMBO MOJIOUHHX NPOAYKTiB. Lle crano Moxiu-
BUM 3a PaxyHOK Pi3HOTO poay ¢aibcudikaiii, mo Bigoy-
BAETHCS 32 PaXyHOK po30aBiieHHs MOJIOKa BOZOIO, J10Ja-
BaHHAM JI0 MPOKKCIIOTO MOJIOKA JIYTiB, HANPUKIIAL COJIH,
a JI0 3HEXXHMPEHOT0 MOJIOKA, JUISl T ABUILEHHS HOTO0 I'yCTH-
HH, Kpoxmamo abo Oopomnua Tomo (Batutina &
Yemchenko, 2003).

AcoprumenTHa (anpcudikamis MOJIOKa MOXKe 3IiHiC-
HIOBAaTHUCS 32 PaxXyHOK IiJIMiHU OJTHOTO BUJy MOJIOKa abo
He30MpaHOro MOJIOKa HOPMaJli30BaHUM YU HaBiTh 3HEKH-
pernM. [IpuKIanoM MiAMIHH OZHOTO MOJIOKA IHIIMM €
peatizailiss KOpOB’sY0r0 MOJIOKA 3aMiCTh OLITBII I[IHHOTO
KO3MHOT0. OCKUIBKY KO3MHE MOJIOKO € OaraTIuM 3a BMi-
cToM 01(ioaKTHBHUX ILyKpiB, HOTO LiiHa OLIBLI BUCOKA
nopiBHsHO 3 KopoB’stunM (Fontechaa et al., 2000), a ioro
MOJTIOHICTh 32 OPTaHOJCNTHYHUMHU MOKa3HUKAMH i3 KO-
pOB’siYMM poOUTH LIO 3aMiHy JocuTh Jerkoto (Iudicheva
& Ovcharenko, 2014).

CaMe TOMy akTyalbHOIO € TpoOiieMa BCTaHOBJICHHS
HATYpaJbHOCTI BKa3aHOI MPOMYKINi, IO HATXOAATH Yy
pO3IpiOHY TOProOBeNbHY MeEpexy Ta y MiJIpHEMCTBA
IPOMaJICBKOI0 Xap4yBaHHS, Ha 10 BKa3ylOThb H iHII
nocmimauku  (Kasianchuk, 2008; Antonenko, 2009;
Malyhina & Tytarenko, 2009; Tudicheva & Ovcharenko,
2014).

Mema i 3a60annsn docriodxcenb. BcTaHOBUTH KOHIIECH-
TpALi0 3aralbHOrO XOJIECTEPOITy Ta TPHALIMITITILEPOTY B
MOJIOL KOpiB, OBEIb Ta Ki3 AJIsl TEOPETUYHOTO MIATPYHTS
CTBOPCHHS iH()OPMATHBHUX NiarHOCTUYHHUX TECTiB MiXK-
BHJOBOI (panbcudikarii Mooka.

Marepian i MmeToaun 10CTiTKeHD

Jist nocnipkeHHs Oyno BigiOpaHo 1o 7 nmpo0® Moiioka
KOpiB, Ki3 Ta OBEIb, SAKi BiAOMpANH MiX Yac BEUipHBOTO
JOTHHSL B 3UMOBO-CTIiIJIOBHI TepioJ] yTpUMaHHS TBapuH.
[Ipobu MonOKa KOpiB TONMITHHCHKOI Ta OBELb CXITHO-
(hpusbkoi nopin Bigdupanu y pepMepcrkoMy rocroaapc-
181 “AT'POTEM”, sike 3Haxomutbcs B cem CelnuchKo
[TycromuriBcbkoro paiiony JIbBiBchkoi obmacti. [Ipoou
MOJIOKA Ki3 aJIbIIHCHKOI MOPOH BiOMpail Ha MOJIOYHIN
tepmi “MYKKO” B ceni Yrecbko CTpHICHKOTO paiioHy
JIbBiBChKOT OOJIACTI.

Bin6ip npo6 mpoBoamiym 3 ypaxyBaHHAM “‘3araibHUX
STUYHHUX TPHUHLMUIIB EKCIePUMEHTIB Ha TBapuHax’
(Ukraine, 2001) Ta 3riiHO 3 TOJOXCHHAMH “‘€BpOIEHCH-
KO1 KOHBEHIIIi PO 3aXHCT XpeOETHUX TBapWH, SIKi BUKO-
pUCTOBYBaJMCA s CKCICPUMCHTAJIbHUX  IIIei”
(Strasbourg, 1985). Ilpu miarorosii npo6 A0 HHUX J01a-
Bamu 0,1H COJNISIHY KHCIOTY 1 UCGHTPUDYTIyBald MpU
3 THC. 00./XB.

BMicT 3arajgpHOT0 X0JIeCTepoiTy Ta TPUALITIIIIEPOTY
BU3HAYAIM CIEKTPOPOTOMETPUYHO 3 BHKOPUCTAHHIM
tecT-cucteM Qipmu “Dinicit-Zliarnoctuka” (Ykpaina).

OtpumaHi naHi ompamoBanu B nporpami Excel, Bu-
3HAYMJIM CepelHio apupMeTnyHy BeamuuHy (M), cratuc-
THYHY OMHJIKY CepeIHbOi apiu(MEeTHYHOT BeHYrHH (m),
BIPOTIMHICTh PI3HUII MDK CEepeiHIMH apu(pMETHIHUMH
nIBoX Bapiamiitaux pspiB (P <) Ta cTymiHb KOpemsmii Mix
MMOKa3HUKaMH (T).

Pe3yabTaTh nocaigxenb

3 pe3yJbTaTiB, MOKa3aHUX Ha pUC. 1, BUIHO, IO HAaii-
BUINMI piBeHb Tpuammwiriinepony 10,08 Mmons/kr OyB y
MOJIOII OBEIlb, a3 HAWHWKYUN — 2,9 MMOJIB/KT' Y MOJIOII
KOpiB. Y MoJomi OBelb, piBEHb TPHALMIITIIIEPONy OYyB
BiamoBinHO y 3,4 i 1,5 pasy Bummum (P < 0,01), nopiBHsIHO
3 MOJIOKOM KOPiB i Ki3. Y MOJOI KOpIB JOCIIIKyBaHHUHA
MOKa3HUK OyB y 2,2 pa3y HIDKYHM IOPIBHSIHO 3 MOJIOKOM
Ki3.
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Puc. 1. BMicT Tpraumiriinepoiry B MOJIOLi KOpiB, OBELb i
Ki3, MMOJIL/KT, n =7

Ha puc. 2 nokazaHo MiXXKBHIOBI BiIMIHHOCTI piBHA 3a-
TaJBHOTO XOJIECTepoNly B MoJjowi TBapuH. Tak, piBeHb
3arajbHOTO XOJIECTEepOly B MOJIOLI oBellb OyB y 5,7 pazy
ButuM (P < 0,01) nopiBHsIHO i3 MOJIOKOM Ki3 i Ta y 4,5
paszy (P <0,01), ix y Mmoo kopiB. Bmict xonecrepoiry
B Mouiolli KopiB cTaHOBUB 0,71 MMOJB/KT 1 OyB BHLIMM Y
1,2 pa3y nopiBHSHO 3 10r0 BMICTOM y MOJIONI Ki3.
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Puc. 2. BmicT 3arajgpHOr0 X0JI€CTEpOITy B MOJIOLI TBAapUH,
MMOJIB/KT, n =7

BapTo 3BepHyTH yBary Ha 3Ha4Hi IHAWBiOyalbHI KO-
JIMBAaHHS JOCIHI/DKYBAaHUX MMOKa3HUKIB B MEXaX OJHOTO
Buay TBapuH. Tak, piBeHb TPUALMITIILEPOIY B MOJIOLI
KopiB nepeOyBae y mexax Big 0,08 mo 12,43 mmoub/kr, a
3arayibHOrO Xonecrepony — Big 0,1 1o 1,93 mmonbe/kr. Y
MOJIOLII OBEIIb JOCIIPKYBaHI MOKa3HUKK OYJIH BiIIOBITHO
B Mexax BiJ 5,65 no 18,36 Ta Bix 0,20 10 6,20 MMOJIB/KT,
a B Moiom ki3 — Big 0,98 mo 20,5 Ta Big 0,37 mo
0,7 mmoutb/kr. HaliHmK4mii BMICT 3arajlbHOTO XO0JIeCTepo-
11y OyB y KO3UHOMY MOJIOLIi, @ HABUIIUI — B OBEYOMY.

MeTonoM CTaTUCTUYHOTO aHali3y BCTAHOBJICHO iCHY-
BaHHS CHJIBHOI HETaTHBHOI KOPEIIIHHOI 3aJeXHOCTI
(r = -0,7) Mk BMICTOM 3arajJbHOTO XOJIECTEPOIy 1 TpHa-
nuirinepony B Mojoui ki3. IloniOui pesynbratu Oynu
OTpPUMaHI aHalli3i pe3yJbTaTiB OAEPXKAHUX IPH JOCIHi-
JUKeHHI MoJioka oBellp (r = -0,8). Anami3yrouu gaHi Mo-
JIOKa KOPIB, CHJIBHOT KOPENSIIHHOI 3aJIC)KHOCTI HE BCTa-
HoBwM (1 = 0,4).

Oo0roBopeHHst

HatiBumuit piBeHb TPHANIIITITIIEPOTY Ta 3aralbHOTO
xoJectepory OyB y MOJIOII OBEIb, a HAWHIDKIHA — Yy
MOJIOMI KOPiB, MI0 TOB’S3aHO 3 X (i3i0IOTIYHUME 0CO0-
JIUBOCTSIMH. 32 BMICTOM TPHUALMITIIILEPOIY Ta 3arajbHO-
r0 XOJIECTEPOJy MOJIOKO Ki3 3aliMae NPOMIXKHE CTaHOBH-
me. 3a maHuMu Okpemux mociuigaukiB (Tomaszewski,

2005; Stzalkovs'ka et al., 2010; Ohlsson, 2010; Cozzi et
al., 2011; Faye et al., 2015; Caboni et al., 2018; Kalinin et
al., 2018), piBeHp nimiAiB y MoJiolli MOXXe OyTH TiCHO
OB’ sI3aHUH 3 TIOPOIO POKY, TOMIBIICIO, IEPIOIOM JIAKTAIlil,
BIKOM TBapHHHU, CTAHOM 310pPOB’S MOJIOYHOI 3aJ03U TO-
1I10.

Pe3ynbTaTaMu HAIUX JOCHIPKEHb BCTAHOBJIEHO, IIO
PiBEHb 3arajbHOrO XOJIECTEPOJY 1 TPHALMILIIIEPOIY B
MOJIOL € HecTaOiIbHUM, MPOTE HE3BaKAIOUM HA 1HIUBI-
IyaJdbHI BHJOBI KOJHMBaHHS, iX BMICT y MOJOI OBEIb
OyZIe 3HaYHO BHIIMM ITOPIiBHAHO i3 MOJIOKOM KOpIB Ta Ki3.
Hwk4nm, MOpiBHSHO 3 MOJIOKOM KOpiB, OyJe piBeHb 3a-
rajJbHOTO XOJIECTEPOITY B MOJIOLII Ki3.

Ha Hamy aymKy, Iie Ja€ miIcTaBy BBaKAaTH MEPCICK-
THBHUM BHUKOPUCTAHHS JOCIIDKCHHS PIBHS TPHUAIHIITII-
LEepoJy Ta 3arajibHOro XOJIECTEPOJYy B MOJIOLI TBapHH SIK
iH(OPMATHBHOTO JIOTIOBHEHHS /0 ICHYIOYHX TECTIB BCTa-
HOBJIGHHSI MDKBHIOBOI anbcndikanii. Llpomy Takox
CHpHsi€ JIETKICTh Ta JOCTYMHICTh BUKOHAHHS METOIMKU
JOCTI/KeHb, a TaKOX Te, M0 MO3WIiHHE PO3MIMICHHS
JKUPHHUX KHUCJIOT Y TPUALMITIIIEPOaX JA03BOJISIE 3 BHCO-
KOIO BIpPOTiIHICTIO BH3HAYATH BU XKUpPY. ToMy IIeif moKa-
3HHK MOXXHa PEKOMEH/yBaTH BUKOPHCTOBYBATH IS Tie-
PEBIpKM  MOXOKEHHS MOJIOYHOTO KHPY MpH Mij03pi
fioro danpcudikarii MIIXOM T0JaBaHHS KHUPIB IHIIOTO
MOXO/DKCHHS, Ha M0 BKA3yKTh W IHII JOCIITHUKH
(Destaillats et al., 2006; Holubets & Vudmaska, 2007).

Takox y Mool Ki3 Ta OBellb OyJI0O BCTAaHOBJIEHO He-
TaTUBHY KOPEJILIMHY 3aJIe)KHICTh MIX PiBHEM XoOJlecTe-
poay (r=-0,33, P <0,05) i rpuamunriinepony (r = -0,55,
P < 0,01), mo y3romxyerbes i3 manumu (El-Tarabany et
al.,, 2018). IlomiOHi pe3ympTaTH, MPH IEIIO0 HIKIOMY
BMICTI  XOJeCTepoly B MoJlomi, OyJaM  OIHCaHi
(Tomaszewski, 2005; Verdu et al., 2018).

OpHak 3HauHI 1HAMBIAyaJIbHI BHIIOBI KOJMBAHHS 3ra-
JIAaHUX TIOKa3HHWKIB BKa3ylOTh Ha HEOOXIIHICTH J10JaTKO-
BUX CKCICPUMCHTAJIBHUX I[OCJ'IiZ[)KeHl).

BucHoBkH

1. HaiiBummii piBeHB XOJIECTEPOILY Ta
Tprammriinepoiy 10,08 i 3,17 MMOIB/KT 3apeecTpoBaHO
B MOJIOIII OBEIlb, @ HAWHWK4YHHA — 2,9 1 0,17 MMONB/KT y
MOJIOIIi KOPiB.

2. Mix piBHEM XOJIECTEpOIY Ta TPHALMITIILEPOITy B
MOJIOIl Ki3 Ta OBElb BCTAHOBJCHO KOPEJSILIHHY
3aJICKHICTh, SKa CTAHOBWJIA BIAMOBIAHO (T -0,33,
P <0,05)i(r=-0,55,P<0,01).

3. JlocmimKeHHS BKa3aHHX MOKA3HUKIB, HE3BAXKAIOUH
Ha 3HA4yHI  IHAMBiAyallbHI  BIOXWJIEHHS, MOXYTh
MIABUIUTH 1HHOPMATHBHICTH JOCIIIKEHHSI MIKBUIOBOT
tanscudikarii.

Iepcnexmueu nodanvuiux docniodcens. B mogampmmx
JTOCTIKEHHSX TUIAHY€ETHCS JOCTITUTH 3aJIeKHICTh BKa3a-
HUX TOKAa3HHKIB BiJl MOPOIHU, a TAKOXK BHU3HAYUTH PIBEHD
TPUALIMJITIIIEPOITY Ta 3arajbHOrO XOJECTEPOIy B MPOAY-
KTaX, BUTOTOBJICHHX 13 (albCH(iKOBAHOTO 1 SKICHOTO
MOJIOKA.
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