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IIpueedeHbl ucc;zedoeaHUR no U3J4eHwo BflURHUR o6pa6omKu o6opydoeaHUR 

d!lR doeHUR Kopoe cuJZUKOHOBbZMU coeduHeHURMU Ha cocmae MO!lOKa. YcmaHoeJZeHo, 

4mO ucnO!lb30BaHUe CUJlUKOHOBblX coeduHeHUU CHUJ/Caem nomepu OCHOBHblX KOMno­

HeHmoe MO!lOKa: J1Cupa - Ha 0, 12 %, Ka!lbtfUR u rjJocrjJopa - Ha 8, 0 u 7, 0 % coomeem­

cmeeHHO. 

K.moqeBhie CJIOBa: MOJIOKO, CIIJIIIKOHOBhie ITOKpbITII51, MOJIOKOITpOBO,[(, 

TpaHCITOPTIIpOBKa, KOMITOHeHTbl, :11rnp, TeXHOJIOrIIqecKa51 JIIIHII51. 

Ilpo6JieMa. Bo BpeM51 TpaHCITOPTIIpOBKII MOJIOKa ITO MOJIOKOITpOBO,!l;y II3Me­

H51IOTC51 pa3Mepb1 II KaqecTBO o6onoqeK :11rnpOBbIX rnapIIKOB. IlpII ,[(Bff>KeHIIII MOJIOKa ITO 

MOJIOKOITpOBO,!l;y ITPOIICXO,[(IIT pa3pyrneHIIe 6eJIKOBbIX o6onoqeK :11rnpOBbIX rnapIIKOB, 

qTo CITOC06CTByeT yBeJIIIqeHIIIO ,[(eCTa6IIJIII3IIpOBaHHOro :11rnpa II CB060)J;HbIX :11rnpHbIX 

KIICJIOT B MOJIOKe Ha 25-30 II 37-42 % COOTBeTCTBeHHO. 3TO 51BJI51eTC51 CJie,[(CTBIIeM Me­

xaHIIqecKoro B03,[(eHCTBII51, B pe3yJihTaTe qero :11rnpOBhie rnapIIKII rpyITITIIPYIOTC51 B 

KOHrJIOMepaThl, oce,[(aIOll(IIe Ha BHyTpeHHIIX ITOBepxHOCT51X ,!J;OIIJibHOro o6opy,!l;OBaHII51, 

ITPII 3TOM ITPOIICXO,[(IIT CHff>KeHIIe C0,!1;ep)KaHII51 )KIIpa B MOJIOKe Ha 0,3-9,0 % II MOJIOKO 

Tep51eT crn6IIJihHOCTh [ 1]. 

IlpII 3KCITnyarnu;IIII ,!J;OIIJihHOro o6opy,!1;oBaHII51 cyll(ecrnyeT ITpo6neMa ITpo­

MhIBKII BHyTpeHHIIX MOJIOKOITpOB0,[(5111(IIX ITyTeiI, TaK KaK )KIIP CITOC06CTByeT CKJieIIBa­

HIIIO MexaHIIqecKIIX, 6eJIKOBbIX II MIIHepaJihHbIX qacTIIl( II y,!l;ep)KIIBaHIIIO IIX Ha ITO­

BepxHOCTII o6opy,!l;OBaHII51. 3TO Be,[(eT K II3MeHeHIIIO COCTaBa MOJIOKa, ITOTep51M ero oc­

HOBHbIX KOMITOHeHTOB II He IT03BOJI51eT ITOJiyqaTh MOJIOKO BbICOKOro KaqecTBa. IIpoq­

HOCTb y,!1;ep)KIIBaHII51 KOMITOHeHTOB MOJIOKa 3aBIICIIT OT XIIMIIqecKoro COCTaBa, cpII3IIqe­

CKIIX CBOHCTB, BII,[(a MaTepIIaJia, II3 KOTOporo II3rOTOBJieHO o6opy,!l;OBaHIIe, OT COCT051-

HII51 ITOBepxHOCTII. EcnII ITOBepxHOCTh o6opy,!1;oBaHII51 rnepoxoBaTa51 IIJIII ITOpIIcTa51, TO 

OTJIO)KeHII51 ITpoqHo 3aKpeITJI51IOTC51 B HepOBHOCT51X IIJIII ITOpax. IlOJIIIpOBaHHa51 II rJia,[(­

Ka51 ITOBepxHOCTb o6opy,!l;OBaHII51 nyqrne MOeTC51 II ,[(e3IIHcpIIu;IIpyeTC51, TaK KaK CIIJia 

cu;eITJieHII51 OCTaToqHbIX KOMITOHeHTOB MOJIOKa c HIIMII MeHhIIIe, qeM c rnepoxoBaThIMII 

II ITOpIICTbIMII ITOBepxHOCT51MII. 
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Aua.JIH3 nocJie;:i;uux uccJie;:i;oBauuii u ny6JiuKau;uii. B ITocne,o;Hee BpeM51, 

,[(J151 ITOBbIIIIemrn camITapHoro KaqecTBa MOJIOKa, CHIDKemrn ITOTepb ero OCHOBHbIX 

KOMITOHeHTOB, ynyqIIIemrn ITPOMbIBKII ,[(OIIJibHO-MOJIOqHoro o6opy,o;oBaHII51 Bee 6onee 

IIIIIpOKOe ITPIIMeHeHIIe HaX0,[(51T CIIJIIIKOHOBbIMII coe,o;IIHeHII51. IlpII IICITOJib30BaHIIII ,[(J151 

caHIITapHOH o6pa60TKII ,[(OIIJibHOro o6opy,o;oBaHII51 MOIOII(IIX II ,o;e3IIHcpIIu;IIpyIOII(IIX 

cpe,o;CTB HeB03M0)KH0 ITOJIHOCTbIO OCB06o,o;IITbC51 OT 6eJIKOB0-)KIIpOBbIX OTJIO)KeHIIH 

BBII,o;y Toro, qTo Ha ero ITOBepxHOCTII o6pa3yIOTC51 MIIKpOTperu;IIHbl, OKIICHhie ITJieHKII, 

KOTOpbie ITpII,o;aIOT ITOpIICTOCTb II IIIepoxoBaTOCTb BHyTpeHHeiI ITOBepxHOCTII [ 4]. 

KonIIqecTBO MIIKpoopraHII3MOB Ha 1 cM
2 

ITOBepxHOCTII cocKoBoiI pe3IIHhI Ha 

qeTBepTOM Mec51u;e 3KCITnyaTal(IIII B03pocno B 5 pa3 ITO cpaBHeHIIIO c HOBoiI. IlpII 3TOM 

K KOHu;y TpeThero Mec51u;a 3KCITnyaTal(IIII IT051BJI51IOTC51 MIIKPOTPeru;IIHhI, a K KOHu;y IIIec­

Toro - ITOBepxHOCTb CTaHOBIITC51 IIIepoxoBaTOH. ,[l,JI51 ycTpaHeHII51 ,o;aHHOro 3cpcpeKTa He­

o6xo,o;IIMO CHII3IITb a,o;cop6u;IIIO KOMITOHeHTOB MOJIOKa ITOBepxHOCTbIO o6opy,o;oBaHII51 

[2, 6]. lfa p51,o;a CIIJIIIKOHOBbIX coe,o;IIHeHIIH TOJibKO ,[(IIMeTIIJI,[(IIXJIOpCIIJiaH o6na,o;aeT a,o;­

re3IIeiI paBHOiI HYJIIO. Ilo3TOMY Ha ITOBepxHOCTII, o6pa6oTaHHOiI 3TIIM ITOJIIIMepHbIM 

Beru;eCTBOM, ITOCJie y,o;aJieHII51 MOJIOKa He OCTaeTC51 )KIIpOBbIX II 6eJIKOBbIX OTJIO)KeHIIH. 

PeKoMeH,o;yeTC51 c03,o;aBaTh pa3,o;eJIIITeJihHhIH aHTIIa,o;re3IIBHhIH cnoil Ha BHYT­

peHHeiI ITOBepxHOCTII ,o;oIIJihHoro o6opy,o;oBaHII51 ITyTeM HaHeceHII51 1 %-Horo pacTBopa 

,[(IIMeTIIJI,[(IIXJIOpCIIJiaHa. ,[1,o o6pa60TKII ,[(OIIJibHOro o6opy,o;oBaHII51 CIIJIIIKOHOBbIM co­

e,o;IIHeHIIeM pa3HII1(a ITO co,o;ep)KaHIIIO )KIIpa B ITpo6ax MOJIOKa, OT06paHHbIX ,[(0 II ITOCJie 

ITPOXO)K,[(eHII51 ITO MOJIOKOITpOBO)J;y, B cpe,o;HeM COCTaBJ151Jia 0,25 %, a ITOCJie MO,[J;IIcpIIKa­

l(IIII - 0,05 % (3, 5]. 

Il,eJih H MeTO)J;HKa HCCJie;:J;OBauuii. ll,eJihIO IICCJie,[(OBaHIIH 51BAAJ10Cb II3yqeHIIe 

BJIII51HII51 CIIJIIIKOHOBbIX coe,o;IIHeHIIH Ha OCHOBe ,[(IIMeTIIJI,[(IIXJIOpCIIJiaHa Ha COCTaB MO­

JIOKa ITPII ,o;oeHIIII KopoB B MOJIOKOITpoBo,o;. CxeMa IIccne,o;oBaHIIiI ITpe,o;cTaBJieHa B Ta6-

JIII1(e 1. 

Ta6nIIu;a 1 - CxeMa IIccne,o;oBaHIIiI 

TexttorrorJiqeCKa51 JIHHIDI 
y CJIOBH51 o6pa60TKH l(OHJihHO-MOJIOqHoro 

o6opyl(OBaHH51 

l-51 (KOHTpOJihHa51) Ee3 o6pa6oTKH cnrrnKOHOBhIMH coel(ntteHIDIMH 

2-51 (OIIbITHM) 1 %-HhIH pacTBop MeTHJI (3,3,3-Tpnqnoprrporrnrr)-fl:HXrropcnrratta 

3-51 (OIIbITHM) 1 %-HhIH pacTBop fl:HMeTHJifl:HXJiopcnrratta 

,[l,JI51 II3yqeHII51 COCTaBa II CBOHCTB ITOJiyqaeMoro MOJIOKa B TeqeHIIe ro,o;a B 

,o;ByKpaTHOH ITOBTOpHOCTII e)KeMeC51qHo OT6IIpaJIII cpe,o;HecyToqHhie ITp06hI MOJIOKa II3 

Ka)K,o;oil TexHonorIIqecKoiI JIIIHIIII. B cpe,o;HIIX ITpo6ax MOJIOKa oITpe,o;eJI51JIII: co,o;ep)Ka­

HIIe )KIIpa - Ha ITpII6ope «ll,)KM-1 », o6ru;ee co,o;ep)KaHIIe 6enKa - Ha ITpII6ope «Ilpo­

MIIJIK MP-2», co,o;ep)KaHIIe Ka3eIIHa - Ha aHaJIII3aTope MOJIOKa «AM-2», co,o;ep)KaHIIe 
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JiaKT03bl - IIO,!l;OMe-rpIIqecKIIMMeTO,!J;OM, o6m:ee KOJIIIqecTBO MIIHepaJihHbIX Beru;eCTB -

MeTO,!J;OM 030JieHII51 c IIOCJie,!J;yIOru;IIM OITpe,!l;eJieHIIeM KaJihl(II51 - OKCaJiaTOMeTpIIqecKIIM 

MeTO,!J;OM, cpoccpopa - cpOT03JieKTpOKaJIOpIIMeTpIIqecKIIM MeTO,!J;OM. 

,[l,JI51 OITpe,!1;eJieHII51 II3MeHeHII51 COCTaBa II ITOTepb OCHOBHbIX KOMITOHeHTOB MO­

JIOKa pa30Bhle ITp06hI, OT06paHHhie c ITOMOll(blO IIH,[(IIBII,!l;yaJihHOro cqeTqIIKa MOJIOKa, 

cpaBHIIBaJIII c MOJIOKOM, ITOJiyqeHHbIM Ha BbIXO,[(e II3 Ka)l{,[(OH TeXHOJIOrIIqecKOH JIIIHIIII. 

PeJyJihTaThI uccJie,ri;oBauuii. IIonyqeHHhie pe3yJihTaThI CBII,!l;eTeJihCTBYIOT, 

qTo CO,!l;ep)KaHIIe OCHOBHbIX KOMITOHeHTOB MOJIOKa ,[(0 ITOCTYITJieHII51 B MOJIOKOITpOBO,[( 

Ha BCex TeXHOJIOrIIqecKIIX JIIIHII51X 6hIJIO ITpaKTIIqecKII 0,[(IIHaKOBbIM 6e3 ,!J;OCTOBepHbIX 

pa3JIIIqIIH c KOHTponeM (P>0,05) (rn6JI. 2). 

Ta6nIIu;a 2- CocTaB MOJIOKa ,!J;O ITPOXO)K,!l;eHII51 ITO MOJIOKOITpoBo,!l;y, M±m 

IlOKa3aTeJIH 
TexttorrornqecKM JIHHIDI 

1 2 3 
Cvxoe Bem:ecTBo, % 12,64±0,13 12,70±0,05 12,69±0,07 
)lfap, % 3,69±0,08 3,87±0,05 3,83±0,07 
EerroK, % 3,06±0,04 3,05±0,03 3,05±0,02 
BT. q. Ka3eHH, % 2,40±0,03 2,46±0,03 2,43±0,02 
JJaKT03a, % 4,79±0,02 4,77±0,03 4,78±0,03 
3orra, % 0,61±0,01 0,63±0,02 0,63±0,02 

KarrM(HH, Mr% 142,0±5,30 147,0±6,40 144,0±5,90 

<l>occpop, Mr% 101,0±2,50 98,0±2,80 95,0±2,10 

0,!J;HaKO ITOCJie TpaHCITOPTIIpOBKII ITO MOJIOKOITpOBO,!l;y (rn6JI. 3) Ha6JIIO,[(aJIIICb 

II3MeHeHII51 B OTHOIIIeHIIII BCex KOMITOHeHTOB MOJIOKa, B cpaBHeHIIII c ero COCTaBOM ,[(0 

ITOCTYITJieHII51 B MOJIOKOITpOBO,!l;. IlpII 3TOM 6onee cym:ecTBeHHoe II3MeHeHIIe cocTaBa 

MOJIOKa ITPOIICXO,[(IIJIO Ha KOHTpOJibHOH JIIIHIIII: CO,!l;ep)KaHIIe )KIIpa, KaJihl(II51 II cpoccpopa 

6hrno ,!J;OCTOBepHO (P<0,05) HII)Ke COOTBeTCTBeHHO Ha 0,19 %, 13,0 II 11,0 Mr%. Co­

,!l;ep)KaHIIe OCTaJihHbIX KOMITOHeHTOB MOJIOKa ITOCJie TpaHCITOPTIIpOBKII ITO MOJIOKOITpo­

BO,!l;y ,!J;OCTOBepHO He II3MeHIIJIOCb (P>0,05). 

Ta6nIIu;a 3 - CocTaB MOJIOKa ITocne ITPOXO)K,!l;eHII51 ITO MOJIOKOITpoBo,!l;y, M±m 

I10Ka3aTeJIH 
TexttorrornqecKM JIHHIDI 

1 2 3 
Cyxoe Bem:ecTBo, % 12,43±0,08 12,66±0,05 12,62±0,06 
)lfap, % 3,50±0,06* 3,80±0,05 3,73±0,04 
EerroK, % 2,99±0,04 3,02±0,03 3,01±0,03 
BT. q. Ka3eHH, % 2,38±0,03 2,45±0,03 2,42±0,02 
JJaKT03a, % 4,78±0,03 4,75±0,03 4,77±0,03 
3orra, % 0,57±0,01 0,62±0,01 0,60±0,01 
KarrM(HH, Mr% 129,0±3,1 * 141,0±3,60 135,0±4,0 
<l>occpop, Mr% 90,0±2,70* 95,0±1,60 91,0±1,80 
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Ha 2-il II 3-il TeXHOJIOrIIqecKIIX JIIIHII51X COCTaB MOJIOKa IIOCJie TpaHCITOPTII­

pOBKII ITO MOJIOKOITpoBo,!l;y ITO,!l;Beprc51 HaIIMeHhIIIIIM II3MeHeHII51M. Co,!l;ep)KaHIIe Bcex 

KOMITOHeHTOB CHII3IIJ10Cb He,!J;OCTOBepHO (P>0,05), qTo ITO BCeiI Bep051THOCTII o6ycJIOB­

JieHO ,!l;eHCTBIIeM CIIJIIIKOHOBbIX coe,!l;IIHeHIIH. 

Ilo II3MeHeHIIIO COCTaBa MOJIOKa ,!J;O II ITOCJie TpaHCITOPTIIpOBKII ITO MOJIOKO­

ITPOBO,!l;y HaMII 6hIJIII paccqIITaHhl ITOTepII ero OCHOBHbIX KOMITOHeHTOB B ITpou;ecce 

TpaHCITOPTIIpOBKII (rn6JI. 4). 

KaK ITOKa3aJIII ITonyqeHHhre pe3yJihTaThI, Ha KOHTpOJihHOiI JIIIHIIII co,!l;ep)KaHIIe 

)KIIpa B MOJIOKe ITOCJie ITPOX0)1(,!l;eHII51 ITO MOJIOKOITpOBO,!l;y CHII3IIJ10Cb Ha 0, 19 %. 

Ta6nIIu;a 4 - IloTepII ocHOBHhIX KOMITOHeHTOB MOJIOKa, M±m 

IlOKa3aTeJIH 
TexttorrornqecKaJ! JIHHHJ! 

1 2 3 
Cyxoe Bem:ecTBo, % 0,21±0,03 0,04±0,01 *** 0,07±0,01 *** 
)l{IIJJ, % 0,19±0,005 0,07±0,01 *** 0,10±0,01 *** 
EerroK, % 0,07±0,002 0,03±0,005*** 0,04±0,003** 
BT. q, Ka3eHH, % 0,013±0,004 0,009±0,002 0,011±0,003 
JJaKT03a, % 0,014±0,003 0,014±0,003 0,013±0,002 
3orra, % 0,04±0,007 0,01±0,003** 0,03±0,007 
KarrM(HH, Mr % 13,0±1,5 6,0±1,7** 9,0±2,2*** 
<l>occpop, Mr% 11,0±1,4 3,0±0,8*** 4,0±0,9*** 

He3HaqIITeJihHhre ITOTepII )KIIpa MOJIOKa B ITpou;ecce TpaHCITOPTIIpOBKII ITO MO­

JIOKOITpoBo,!l;y ycTaHOBJieHhl Ha 2-il II 3-il TeXHOJIOrIIqecKIIX JIIIHII51X, o6pa6oTaHHbIX 

1 %-HhIMII pacrnopaMII MeTIIJI (3,3,3-TpmpTOPITPOITIIJI)-,!J;IIXJiopcIIJiaHa II ,!l;IIMeTIIJI­

xnopcIIJiaHa COOTBeTCTBeHHO. IloTepII )KIIpa Ha 3TIIX JIIIHII51X 6hIJIII HII)Ke COOTBeTCT­

BeHHO Ha 0,12 II 0,09 % (P<0,001) B cpaBHeHIIII c ITOTep51MII KOJIIIqecrna )KIIpa B MOJIO­

Ke, ITonyqeHHOM Ha KOHTpOJihHOiI JIIIHIIII. TaK)Ke ycTaHOBJieHo, qTo ITocne ITpoxo)K,!J;e­

HII51 MOJIOKa ITO MOJIOKOITpOBO,!l;aM 3TIIX JIIIHIIH ITOTepII 6eJIKa 6hIJIII HII)Ke, qeM B KOH­

Tpone COOTBeTCTBeHHO Ha 0,04 II 0,03 % (P<0,001). 

B OTHOIIIeHIIII CO,!l;ep)KaHII51 Ka3eIIHa Ha6JIIO,!J;aJiaCh TeH,!l;eHLI;II51 K 6onee HII3KIIM 

ITOTep51M B MOJIOKe OITbITHbIX JIIIHIIH - Ha 0,002-0,005 % (P>0,05). 

IloTepII CO,!l;ep)KaHII51 JiaKT03bl ITOCJie ITPOX0)1(,!l;eHII51 MOJIOKa ITO MOJIOKOITpOBO­

,!J;Y BCex JIIIHIIH HaXO,!l;IIJIIICb Ha O,!J;HOM ypoBHe (0,013-0,016 %) 6e3 cyrn;ecTBeHHbIX 

pa3JIIIqIIil c KOHTponeM (P>0,05). 

Ha6JIIO,!J;aJiaCh TeH,!l;eHLI;II51 CHII)KeHII51 30JibHOro OCTaTKa B MOJIOKe ITOCJie 

TpaHCITOPTIIpOBKII ITO MOJIOKOITpOBO,!l;y 3-il TeXHOJiornqecKOH JIIIHIIII Ha 0,01 % 

(P>0,05). 

06pa60TKa ,!J;OIIJibHO-MOJIOqHoro o6opy,!l;OBaHII51 CIIJIIIKOHOBbIMIICOe,!l;IIHeHII51-

MII CITOC06CTBOBaJia CHII)KeHIIIO ITOTepb KaJihll;II51 II cpoccpopa, KOTOpbre 6hIJIII HII)Ke 

KOHTPOJI51Ha2-il JIIIHIIII - Ha 7 II 8 Mr%, Ha 3-il JIIIHIIII - Ha 4 II 7 Mr% (P<0,001). 
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B u;enoM ITOTepII cyxoro Beru;ecTBa Ha ycTaHOBKax, o6pa6oTaHHhIX CIIJIIIKOHO­

BhIMII ITOKpbITII51MII 6hIJIII Hff>Ke, qeM B KOHTpone COOTBeTCTBeHHO Ha 0, 17 II 0, 14 % 

(P<0,001). 

lfaMeHeHIIe ITJIOTHOCTII MOJIOKa ITOCJie ITPOXO)l{,[(eHII51 ITO MOJIOKOITpOBO,!zy Ha 

OIThITHhIX JIIIHII51X cocTaBIIJIO 0,06-0,03° A, ITpIIqeM HaIIMeHhIIIIIM - Ha 2-il TexHonorII­

qecKoiI JIIIHIIII: 0,03° A (P<0,001), B KOHTpone - 0,13° A 

BbIBO)J; 

Mo,!1;mpIIKaQII51 BHyTpeHHIIX MOJIOKOITpOB0,!1;51ll(IIX ITOBepxHOCTeiI ,!J;OIIJihHO­

MOJioqHoro o6opy,!l;OBaHII51 CIIJIIIKOHOBbIMII coe,[(IIHeHII51MII Ha OCHOBe ,[(IIMeTIIJI,[(II­

XJIOpCIIJiaHa CITOC06CTBOBaJia ,!J;OCTOBepHOMY CHff>KeHIIIO ITOTepb OCHOBHbIX KOMITOHeH­

TOB MOJIOKa BCJie,[(CTBIIe MeHhIIIeiI IIX a,[(re3IIII. 
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REDUSING LOST OF THE MAIN MILK COMPONENTS 

Summary. We have conducted research into influence of milking equipment 

treatment with silicon-organic on the components of milk. It was established, that use of 

silicon-organic compounds to reduce expenses of the main milk components: fat - by 

0,12 %, calcium and phosphorus - by 8,0 and 7,0 % correspondingly. 
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