EdexkTrBHE CKOTapCcTBO HEMOXJIMBE ©0€3 3aCTOCYBAaHHsS Cy4YaCHHUX 3aco0lB
MexaHi3allii BApOOHMIITBA, Y TOMY YHCJI1  KOPMOBUPOOHUIITRA.

OCHOBHUMHU KOMIIOHEHTaMu KopMoBux cymimied st BPX € rpy61 crebnunHi
KOPMH, TEPETPaBIIOBAHICTh SKUX 3HAYHOI MIPOIO 3aJ€KHUTh BiJI SIKOCTI IMITOTOBKH
710 3rOJIOBYBaHHs. Y Mpoliieci MiArOTOBKH /10 3TOJAOBYBAHHS BAXKJIMBE Miclle 3aiiMae
MoIpiOHEHHS, OCKITBKH caMe MOAPIOHEHHS € HaWO1IbII eHEPTOEMHOIO OTEPAITI€TO.

Jlist moapiOHEeHHS TPyOMX KOPMIB MPOMUCIIOBICTh BUITYCKA€ Pi3HI MAlIUHU Ta
KOopMomiaAroroui  arperatu. OpHak  OUIBIIICT 3 HUX He  3a0e3mnedye
PErJIaMEHTOBAHOTO 300TEXHIYHUMHU BUMOTAMHU CTYIICHS TOAPIOHEHHS, 1 Mae JIyxKe
BEJIUKY €HEProEMHICTh MPOIECy, a MaIlMHU MaTepiajoMicTki Ta rabaputHi. Kpim
TOro, 6araTo noJpiOHIOBaYiB HE3PYUHI B €KCIUTyaTallli Ta HEI0OCTATHLO HAA1MHI.

Hwusbka yHiBepcaibHICTh OUIBIIOCTI ICHYHOUYHX IMOAPIOHIOBAYIB HE JI03BOJISIE
IIMPOKO BUKOPUCTOBYBATH iX MpHU MNOAPIOHEHHI PI3SHOMAHITHUX TIPyOMX KOPMIB,
0araro 3 SKUX BOJIOMIIOTH MIITHUM CTE0JIOM (HaNpUKIaJ, KYKypy/3a, I[yKpOBE COpro,
COpPro-CyJIaHKOBUM T10pu 1 T.1.).

[cTOTHUM HEMOMIKOM MOAPIOHIOBAYIB € BHCOKA BaPTICTh, IO YHEMOKJIUBITIOE
BUKOPUCTAHHS IIJIOTO PAIy MallMH Yy OCOOMCTHUX MiJICOOHMX Ta (epMepChKux
rocroaapcTBax. ToMy MojaepHizalis MoApiOHIOBava, AKUU 32 NPOAYKTHUBHICTIO,
€HEPrOEMHICTIO TPOIECY Ta SKICTIO POOOTH MiAXoauB Ou st depM 3 pPi3HUM
MOTOJIIB'SIM, € JYX€ aKTyaJIbHUM 3aBJaHHSM, 110 MOTpeOy€e HAyKOBOr'O MIAXOJY Ta
PETENBHOI0 OOIPYHTYBaHHS.

Jlns moapiOHEHHST TPyOUX CTEOIMHHUX KOPMIB B JIAaHWM 4Yac MPOMHUCIIOBICTh
BUITYCKA€ BEJIMKY KUIbKICTh MOJPIOHIOBAUIB, SIKI MAarOTh IEBHI KOHCTPYKTHUBHO-
TEXHOJIOT1YH1 BIIMIHHOCTI.

HeoOxigHicTh po3poOKM HOBUX Ta MOJEpHI3AIll ICHYIOUMX KOHCTPYKIIIH
no/ipiOHIOBadiB  OOyMOBJICHa TIParHEHHSIM 3HU3UTH CHEPTrOEMHICTH TPOIECY
noApiOHEHHST IS BUKOPUCTAHHS TOJPIOHIOBAYIB y HEBEIMKUX (PepMEpPChKUX
roCroJIapCTBaX Ta OCOOUCTUX MOJBIP'SX.
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Introduction. In the Republic of Belarus, the industrial policy in livestock has
been aimed at providing food independence of the republic, increasing the growth
rates and efficiency of industrial production, ensuring the safety and quality of food,
maintaining the competitiveness of products in world markets.

During the transportation of milk through the milk pipeline, the size and
quality of the shells of the fat globules change. When milk moves through the milk
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pipeline, the protein shells of fat globules are destroyed, which contributes to an
increase in destabilized fat and free fatty acids in milk by 25-30 % to 37-42 %,
respectively. This is a consequence of mechanical action, as a result of which the fat
globules are grouped into conglomerates that settle on the inner surfaces of the
milking equipment, while the fat content in milk decreases by 0,3-9,0 % and the milk
loses stability [1].

During the operation of milking equipment, there is a problem of flushing the
internal milk-conducting paths, since fat promotes adhesion of mechanical, protein
and mineral particles and their retention on the surface of the equipment. This leads
to a change in the composition of milk, the loss of its main components and does not
allow obtaining high quality milk. The retention strength of milk components
depends on the chemical composition, physical properties, the type of material from
which the equipment is made, and on the state of the surface. If the surface of the
equipment is rough or porous, then the deposits are firmly fixed in irregularities or
pores. The polished and smooth surface of the equipment is better washed and
disinfected, since the adhesion force of the residual milk components with them is
less than with rough and porous surfaces.

Recently, silicone compounds are increasingly used to improve the sanitary
quality of milk, reduce the loss of its main components, and improve the washing of
milking equipment. When using detergents and disinfectants for sanitizing milking
equipment, it is impossible to completely get rid of protein-fat deposits due to the fact
that microcracks and oxide films form on its surface, which impart porosity and
roughness to the inner surface [3].

The number of microorganisms per 1 cm? of liner rubber surface in the fourth
month of operation increased five times compared to the new one. At the same time,
by the end of the third month of operation, microcracks appear, and by the end of the
sixth month, the surface becomes rough. To eliminate this effect, it is necessary to
reduce the adsorption of milk components by the surface of the equipment [2]. Of a
number of silicone compounds, only dimethyldichlorosilane has zero adhesion.
Therefore, on the surface treated with this polymer substance, after removing the
milk, no fat and protein deposits remain.

It is recommended to create a release layer on the inner surface of milking
equipment by applying a 1 % solution of dimethyldichlorosilane. Before the
treatment of milking equipment with a silicone compound, the difference in fat
content in milk samples taken before and after passing through the milk pipeline
averaged 0,25 %, and after modification — 0,05 % [3].

Purpose and research methodology. The aim of the research is to improve the
quality of milk by reducing the loss of the main components in the process of milking
cows. The research scheme is presented in table 1.

Research scheme

Processing line Milking milk processing conditions equipment

1-st (control) Without silicone treatment

2-nd (experimental) | 1% solution of methyl (3,3,3-trifluoropropyl)-dichlorosilane

3-nd (experimental) | 1% solution of dimethyldichlorosilane
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To study the losses of the main components of milk, the composition and
properties of the resulting milk were studied: during the year, in duplicate, monthly
average daily milk samples were taken from each processing line. In average milk
samples, the following was determined: fat content — using the TsZhM-1 device, the
total protein content — using the Pro-Milk MR-2 device, the casein content - using the
AM-2 milk analyzer, the lactose content — by the iodometric method, total the amount
of mineral substances — by the method of ash followed by determination of calcium —
by the oxalatometric method, phosphorus — by the photoelectrocalorimetric method.

To determine changes in the composition and losses of the main components of
milk, one-time samples taken using an individual milk meter were compared with
milk obtained at the exit from each technological line.

Research results. The results obtained indicate that the content of the main
components of milk before entering the milk pipeline on all technological lines was
practically the same without significant differences from the control (P> 0.05).

Based on the change in the composition of milk before and after transportation
through the milk pipeline, we calculated the losses of its main components during
transportation (table 2).

Losses of the main components of milk, M + m

Indicators Processing line
1 2 3

Dry matter, % 0,21+0,03 0,0440,01#** 0,0740,01%**
Fat, % 0,19+0,005 0,07+0,01%** 0,1040,01%**
Protein, % 0,07+0,002 0,030,005 *** 0,040,003 **
including casein, % 0,013+0,004 0,009+0,002 0,0110,003
Lactose, % 0,014+0,003 0,0140,003 0,013+0,002
Ash, % 0,04+0,007 0,01+0,003%* 0,03+0,007
Calcium, mg% 13,0415 6,0+1,7** 9,042, 2%
Phosphorus, mg% 11,0£1,4 3,040,8%** 4,0£0,9%*

Note: *** P<0,001

As shown by the results obtained, on the control line, the fat content in milk
after passing through the milk pipeline decreased by 0,19%.

Insignificant losses of milk fat during transportation through the milk pipeline
were found on the 2-nd and 3-rd technological lines treated with 1 % solutions of
methyl (3,3,3-trifluoropropyl) dichlorosilane and dimethylchlorosilane, respectively.
The fat loss on these lines was lower, respectively, by 0,12 and 0,09 % (P <0.001) in
comparison with the fat loss in milk obtained on the control line. It was also found
that after the passage of milk through the milk lines of these lines, the loss of protein
was lower than in the control by 0,04 and 0,03 %, respectively (P <0.001).

With regard to the content of casein, there was a tendency to lower losses in the
milk of the experimental lines — by 0,002-0,005 % (P> 0.05).

Losses of lactose after passing milk through the milk pipeline were at the same
level (0,013-0,016 %) without significant differences from the control (P> 0.05).

There was a tendency to decrease the ash residue in milk after transportation
through the milk pipeline of the 3-rd technological line by 0,01 % (P> 0.05).
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Treatment of milking equipment with silicone compounds contributed to a
decrease in calcium and phosphorus losses, which were lower than the control on the
2-nd line — by 7 and 8 mg %, on the 3-rd line — by 4 and 7 mg % (P <0.001).

In general, the loss of dry matter in installations treated with silicone coatings
was lower than in the control by 0,17 and 0,14 %, respectively (P <0.001).

The change in milk density after passing through the milk pipeline on the
experimental lines was 0,06—0,03°A, with the smallest one on the 2-nd technological
line: 0,03°A (P <0,001), in the control — 0,13°A.

Conclusions. Modification of the inner milk-conducting surfaces of milking
equipment with silicone compounds based on dimethyldichlorosilane contributed to
an increase in the quality of milk produced, a significant reduction in the loss of its
main components due to their lower adhesion. It was found that the use of silicone
compounds reduces the loss of the main components of milk: fat — by 0,12 %, milk
protein — 0,03-0,04 %, calcium and phosphorus — by 7,0 %.
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MOJEJIOBAHHS ITPOIECY POBOTU POTOPHOI'O KABITAIIIMHOI' O
TOMOTI'EHI3ATOPA-IUCHEPIATOPA PIIKUX KOPMIB /1JIs1 CBUHEH

P.JI. MaJierin, 3100yBa4 HayKoBOIro crynens «Jlokrop ¢uiocodii» 3i
cnenianbuocti 133 «CanyszeBe MAIIMHOOY 1y BAHHSA»

(/[ninposcwkuti deparcasHuli azpapHo-eKOHOMIUHUU YHigepcument)

EdextuBHe (yHKIIOHYBAaHHS TBApPUHHUIITBA HEMOXJIMBE 0€3 3a0e3MeueHHS
TBApUH SIKICHUMH 30aJJaHCOBAaHUMH KOPMaMH 3a KOHKYPEHTHOIO IIIHOIO Ta ¥y
noTpiOHIN KibKOCTI. OCHOBHUMHM 3 HETAaTUBHUX YMHHUKIB, 1110 CTPUMYIOTh PO3BUTOK
TBAPUHHULTBA B YKpaiHi, € HU3bKUM pIiBE€Hb 3a0€3MEYEHOCTI TBAPUH KOPMaMH
BUCOKO1 SIKOCTI. SIKICTh KOPMIB OCHOBHUM YHMHOM BH3HAYAETHCA TEXHOJIOTTYHUMU
orepauisiMH OpH ix npuroryBaHHi. [lo-nepie kopMyu NOBUHHI OyTH OJJHOPITHUMH 32
bpakuiitauM  ckianoM. ToOTo mporec mOApiOHEHHS TOBUHEH 3a0e3mnedyBaTu
OJTHAKOBHM (hpakiiifHUI CKIIa]] 32 KOXKHUM 3 KOMIIOHEHTIB POCIUHHOI CUPOBUHHU, 11O
BXOJUTh A0 CKiIaay Kopmy. [lo-mpyre xopmu MOBHUHHI OyTH OJHOPIAHHUMH TIO
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