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Pe3rome

eab. YcTaHOBUTH BO3/ICHCTBHE OEIIKOBOTO KOHIIEHTpATA TOICOTHEYHHKA HA aMUHOKHUCIIOTHBIN CO-
CTaB ChIPOB, H3TOTOBJICHHBIX HA OCHOBE KO3BETO MOJIOKA.

Marepuanbl u MeToabl. B yCIOBUSX KOMIUIEKCHOW aHamuThyecko maboparopuu [HY
HUMMMII 6pinu BeipaboTaHbl 3 00pasiia MoayTBEPAOTO ChIpa, OJUH U3 KOTOPBIX KOHTPOJILHBIN
0e3 106aBok 1 2 onmbITHBIX (Ne 1 m Ne 2) ¢ mporeHTHBIM cojiepKaHreM KoHIleHTparta Oenka 1,0 u
2,5% ot o6mieit Mmacchl ceipa. OOpasiibl ChIpa U3TOTABIUBAIIN 10 TPAAUIIMOHHOW TEXHOJIOTUH B CO-
orBercTBUM ¢ ['OCT P 52686-2006. AkTHBHAs KUCIOTHOCTb 0Opa3Il0B KOHTPOJIMPOBAJIACH C TO-
MolIpl0 noptatuBHOro pH-Metpa testo 206-pH2 ¢ dynkiueir onpenenenuss pH u temmnepaTypsi.
Cogneprxanue 0enka ObUIO U3YYEHO C TTOMOIIBI0 aHAIM3aTOpa, paboTa KOTOPOro OCHOBaHAa HAa METO-

66



A2papHo-nuuiesvie UHHOBaAUUU N©? 3(23), 2023
Agrarian-and-food innovations 2023;23(3)

ne Keenbaans. [lokazaTenn MaccoBOM J10IM KUpa ObLUIN ONPEETICHBI C TOMOIIBIO CTEKISHHBIX KH-
pomepoB tuna 1-6 mo 'OCT 5867-90. MaccoByro 100 Biaru ONpeAessyid MyTEM BbICYIINBAHUS
HAaBECKHU B MPOKAJIEHHOM necke npu temreparype 103°C. Anann3 aMHHOKHCIOTHOTO COCTaBa rOTO-
BBIX 00pa3loB ocymecTBisuiM Ha aHainuzatope Kamenr 105M (OOO «Jlromekc», r. CaHKT-
[TerepOypr, Poccus).

Pe3yabrarbl. Conepkanue 0eaka B 00pasiie chipa noji Homepom 1 Beiie Ha 1,4%, yeM B KOHTpOIJIE,
a cojep)kaHue TOro nokasareiys B oopasie Ne 2 mpeBblliaeT KOHTPOJIbHBIN Ha 2,8%. AMUHOKHUC-
JIOTHBIN cOCTaB B oOpasliax, B pelUenTypy KOTOPHIX BBOJAWIIM OEIKOBBIM KOHIEHTPAT, IPEBHIIIACT
COJIEpKaHUE ITOTO MOKa3aTessi B KOHTPOJILHOM 00paslie, YTO CBUACTEILCTBYET O OJaronpusTHOM
BJIMSIHUM BHOCHMOTO KOMIIOHEHTA Ha MUIIEBYIO LIEHHOCTh TOTOBOrO Npoaykra. Colep:kaHue Biaru
B ONBITHBIX 00pa3lax YMEHBIIWJIOCH 1O CPAaBHEHHIO C KOHTPOJIEM 3a CUET BBEACHHUS JOOaBKU U
yBEIMYEHUS CyXOro BelecTBa: B oopasie Ne 1 —Ha 1,42%, a B o6paszue Ne 2 — Ha 2,86%. YcTaHoB-
JIEHO HE3HAUUTENbHOE MOBBIIIEHUE XK1pa B 00pa3iiax ceipa No 1 u Ne 2, HO mokaszaTesb HaXOIWICA B
peaeaax HOpMbI, UTO COOTBETCTBYET JAHHOMY BUIY IPOIYKTA.

3axuouenue. [IpuMeHseMoe K03b€ MOJIOKO B KaYECTBE OCHOBBI MIPU BBIPAOOTKH pa3HbIX BUIOB Chl-
POB SIBJIIETCS MEPCIEKTUBHBIM HAIPABICHUEM JJisl MPOU3BOJUTENEH MOJIOYHBIX MPOIAYKTOB MUTA-
HUs. boraTeiil cocTaB JieflaeT K03b€ MOJIOKO HE3aMEHUMBIM MPOJIYKTOM MUTAHMS Kak JJid AETEH, TaK
U 111 B3pociibiX. 110 cpaBHEHHIO ¢ MOJIOKOM JPYTUX KUBOTHBIX KO3b€ MOJIOKO JIETKO YCBauWBAETCH,
o0JajjaeT TUnoauIepreHHbIMU CBOMCTBAMM, Onarofapsi 4eMy UMeEET BBICOKUM CIPOC y JIFONEH, clie-
JSIIMX 32 CBOMM NMUTAHUEM WM CTPAJAloOlMX OT Pa3fIMYHbIX BUAOB muIeBou amiepruu. [Ipose-
JICHHbIEC UCCJICJIOBAHUSI U TOJYYEHHbIC JAHHbIC CBUACTEILCTBYIOT O MEPCIEKTUBE HMCIOJIb30BAHUS
JAHHOTO BHJA ChIPbSI B KAYECTBE MOJHOLUEHHOW OCHOBBI, a UCIIOJIb30BAHUE B PELENTYPE MPOU3BO/I-
CTBa OEJIKOBOTO KOHIIEHTpaTa MO3BOJMUT MOJYyUYUTh OOOTAIICHHBIM MPOIYKT C MOBBIIICHHBIM COJEp-
KaHUeM OeJlKa.

KiioueBble cj10Ba: K03b€ MOJIOKO, ChIp KO3, oOoraiieHue, OeIKOBbIA KOHIIEHTPAT MOJCOTHEYHUKA

Abstract

Purpose. To determine the effect of sunflower protein concentrate on the amino acid composition of
cheeses made on the basis of goat's milk.

Materials and Methods. In the conditions of the complex analytical laboratory of VRIMMP, 3 sam-
ples of semi-hard cheese were produced, one of which was a control without additives and 2 — ex-
perimental (No. 1 and No. 2) with a percentage of protein concentrate of 1.0 and 2.5% of the total
weight of the cheese. Cheese samples were produced using traditional technology in accordance
with GOST R 52686-2006. The active acidity of the samples was monitored using a portable pH me-
ter testo 206-pH?2 with the function of determining pH and temperature. The protein content was
studied using an analyzer based on the Kjeldahl method. Indicators of the mass fraction of fat were
determined using glass butyrometers type 1-6 according to GOST 5867-90. The mass fraction of
moisture was determined by drying the sample in calcined sand at a temperature of 103°C. Analysis
of the amino acid composition of the finished samples was carried out on a Kapel 105M analyzer
(Lumex LLC, St. Petersburg, Russia).

Results. The protein content in cheese sample No. 1 is 1.4% higher than in the control, and the con-
tent of this indicator in sample No. 2 exceeds the control by 2.8%. The amino acid composition in
the samples in which protein concentrate was introduced into the recipe exceeds the content of this
indicator in the control sample, which indicates a beneficial effect of the introduced component on
the nutritional value of the finished product. The moisture content in the experimental samples de-
creased compared to the control due to the introduction of the additive and an increase in dry mat-
ter: in sample No. 1 — by 1.42%, and in sample No. 2 — by 2.86%. A slight increase in fat was found
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in cheese samples No. I and No. 2, but the indicator was within the normal range, which corre-
sponds to this type of product.

Conclusion. The use of goat milk as a raw material for the production of various types of cheeses is
a promising direction for dairy producers food products. Rich composition makes goat's milk an in-
dispensable food product for both children and adults. Compared to the milk of other animals,
goat's milk is easily digestible, has hypoallergenic properties, due to which it is in high demand
among people watching their diet or suffering from various types of food allergies. The conducted
research and obtained data indicate the prospect of using this type of raw material as a complete
base, and the use of protein concentrate in the production formulation will allow to obtain an en-
riched product with increased protein content.

Keywords: goat milk, goat cheese, enrichment, sunflower protein concentrate

Beenenne. CoBpeMeHHas NUIEBasi MPOMBIIIUICHHOCTh HaIlpaBjieHa HAa OOECIEUEeHUE Hacelie-
HUS KaYE€CTBEHHBIMU TOBapamu. [Ipon3BOACTBO MOJIOYHOTO NPOJOBOJIBCTBUS 3aHUMAET BAXKHOE MeE-
CTO BO BCEU MUIIEBON MHIYCTPUH, TAK KaK OHO MOTPEOISIOTCS BCEMU CIIOSIMU HACEJICHUS €KETHEB-
HO. YnoTpeOsieHue B MUILY MOJIOYHBIX MPOAYKTOB HEOOXOAUMO AJIsI HOPMAJILHOTO (PYHKIIMOHUPO-
BaHMs Bcero opranusma (Peidanosa T.U., 2019; Moconosa H.U. u ap., 2023).

N3BeCTHO, YTO MPOIYKTHI U3 KO3HErO MOJIOKA 00J1aJJal0T BBICOKUMH BKYCOBBIMU Kaue€CTBAMU U
CoJIepKaT B CBOEM COCTaBE BUTAMUHHO-MUHEPaAJIbHbIN KOMIUIEKC. Vcronp30BaHnEe TAaKOTO MOJIOKA B
pelenTypax HOBBIX CHIPOB sBIsieTCS BechbMa mnepcnekTuBHbIM (I'aBpusioBa H.b. u np., 2022;
Chaika DYu and Plyusnina YuA, 2022).

CaMbIMH pacHpOCTpaHEHHBIMU TOBapaMU €KEHEBHOTO MOTPEOICHUS SIBISIOTCS ChIpbl. ChIp
o0afaeT BHICOKON MUTATEIbHOCTHIO, COIEPKUT B CBOEM COCTABE BBICOKHI MPOIEHT OCJIKOB U JKU-
pOB, siBiIsieTcsl cOamaHcupoBaHHbIM NpoaykToM (AHTOHOBa E.B. 1 Anapyxosa B.4., 2020; Roma-
nova NV and Ivanova EV, 2021).

OmHuM U3 BaXKHBIX ACMEKTOB MPHU Pa3pabOTKE CHIPOB SBIISIETCS MOMYyYEHUE MPOAYKTOB (yHK-
nroHanpbHOro HazHaueHus (I'aBpusioBa H.b. u np., 2022; I'aspunosa H.b. u {ynuenxo H.U., 2023).
DTO NMPOAYKTHI MOITYYECHBI HA OCHOBE BKJIFOUEHHS B PEUENTYPhl TBEPABIX U MITKHUX COPTOB CHIPOB
HeTpagulMOHHBIX HHrpeaueHToB (I'aBpunosa H.b. u ap., 2020).

B o06nacTu ucnonb30BaHUs HETPAAUIIMOHHBIX MOJIXOJ0B K PEUENTYpe MATKUX U TBEPABIX ChI-
POB Ha MOJIOYHON OCHOBE Ba)KHEWIIIMM SIBJISIETCSI UCIIOJIb30BAaHUE PACTUTEIHLHOTO KOMIIOHEHTA, KO-
TOPBIM OyleT COCOOCTBOBATh HE TOJBKO YACIICBICHUIO MPOJIYKTAa, HO U COXPAHUT €T0 BBICOKYIO
nurateabHyo eHHocTh (I'anonosa JI.B. u np., 2023).

VYyuuteiBasg pazHooOpa3zue MOJOYHBIX MPOIYKTOB HA CETOJHSAIIHUNA J€Hb, ACCOPTUMEHT IpO-
OYKIHU Ha OCHOBE KO3bETO MOJIOKA MO-MTPEXKHEMY OCTAETCSI OTPAHUYEHHBIM. FIMEHHO 3TOT MOMEHT
YKa3bIBAECT HAa MEPCHEKTUBHOCTH OTPACIIU MPOU3BOJCTBA MOJIOYHBIX MPOIYKTOB HA OCHOBE KO3BETO
MoJjioka (Illetnauna E.M. u ap., 2021, 2022; Sultanova Sh and Ergasheva Z, 2023).

eab0 HACTOSIIETO UCCICTOBAHUS SIBIISVIOCh M3YyUYEHUE BIIUSHUS OCJIIKOBOrO KOHIIEHTpATa
MOJICOJTHEYHWKA HAa aMHHOKHCIOTHBIM COCTaB MOJIYTBEPIBIX CBHIPOB, BHIPAOOTAHHBIX HA OCHOBE
KO3bEro MOJIOKA.

Martepuanbl U MeToabl. BeipaOoTky 00pa3lioB chipa, a TAaKKe BCE MOCIEAYIOIINE MUCCIE0-
BaHUS OCYUIECTBIISJIM B YCJIOBHUSIX KOMILUIEKCHOM aHanmutuueckoi snabopatopun 'HY HUMMMII
(r. Boarorpan). IIpu nccineqoBaHuy U3roTaBavMBaiv 3 oOpasiia MmoJiyTBEpIOro Chipa, OJUH U3 KOTO-
PBIX KOHTPOJBHBINA 0€3 100aBOK U 2 onbITHBIX (No 1 1 Ne 2) ¢ mpolneHTHBIM CcOoJiep’KaHHEM KOHIICH-
Tparta Oenka 1,0 u 2,5% ot obmieit macchl cbipa. OOpasiipl ChIpa M3rOTaBIMBAIN 10 TPAAUIIMOHHOM
TtexHoJioruu B cooTBeTcTBUU ¢ ['OCT P 52686-2006 «Chipbl. O011IME TEXHUYECKUE YCIOBU». BhI-
paboOTKy CHIPOB MPOBOAMIIM Ha OCHOBE ko3bero moiioka (I'OCT 32940-2014).
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[Ipu BbIpaOOTKE CHIPOB JJIsi CKBAIIMBAHUS MOJIOKA MCIIOIB30BAIM ChIUYXKHbIA (DEPMEHT U Me-
30pMIIBbHYIO 3aKBaCKy, KOTOpasi UMEET B COCTaBE MOJIOUHOKHUCIbIE OakTepuu Lactococcus lactis
subsp. lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis biovar
diacetylactis, Leuconostoc mesenteroides subsp. cremoris.

B peuentypy ombITHBIX 00pa3lioB Chipa ObLT BKJIIOYEH OEJIKOBBIM KOHIIEHTpAT (IIPOU3BOJIU-
terb OO0 «M33 KOt Pycuy», r. PoctoB-Ha-Jlony, Poccus) ¢ maccoBoii noneit 6enka 1o 80%.

BBenenue 0eKOBOro KOHIIEHTpATA PEIICHO ObLIO MPOU3BOAUTH NEepe]] cTaauei (popMoBaHuUs
CBIPHBIX TOJIOBOK, TaK Kak Ha JIAHHOM dTafe O00EeClNeurBaIOTCS HAWMEHBIINE MOTEPU BBOJUMBIX
KOMIIOHEHTOB, IMPEBAPUTEIHLHO PACTBOPUB OEIKOBBIN KOHIIEHTPAT B MojorpeToil 10 65°C cbiBO-
POTKE, C JaJbHEUIIINM BbIJICPKMBAEM B TEUCHHUE 25 MUH U OXJIaxaeHHEM 110 45°C.

OueHunBasi KAYECTBO TOTOBBIX MPOAYKTOB, IPOBOAMIIM PSJT UCCIEAOBAHUI. AKTUBHAs KUCIOT-
HOCTh 00pa3I0B KOHTPOJIMPOBAJIACH C MOMOIIBIO TopTatuBHOTO pH-MeTpa testo 206-pH2 ¢ dyHk-
uuen onpeaenenus pH u temmnepatypsl. Conepxanue Oenka ObUIO U3YYEHO C TMOMOIIbIO aHalu3a-
Topa, pabota koToporo ocHoBaHa Ha MeToae Knenpaans cornacHo 'OCT 34454-2018. ITokazaTenu
MacCOBOM J0JIU KHUpa ObUIM OMPEACNICHBI C MOMOIIbIO CTEKISHHBIX KXUPOMEPOB (OyTUPOMETPOB)
thna 1-6, nmpenHa3HaueHHBIX 11 MoJIouHOW nipoaykiuu, o ['OCT 5867-90. MaccoByro noto Bia-
I'¥ ONPENEIISUIA IyTEM BBICYIIMBAHUS HABECKH B MPOKAJIEHHOM Iecke npu temneparype 103°C co-
rimacHo 'OCT 3626-73.

AHanu3 aMUHOKHMCJIIOTHOTO COCTaBa TOTOBBIX OOPa3lloB OCYIIECTBISUIM COTJIACHO METOAMKE
M-04-94-2021 na ananuzarope Kamenp 105M (mpoumsBoaurenr OOO «JIromekc», r. CaHKT-
[TerepOypr, Poccus).

Pe3yabTarsl u 00cy:xxnenue. [Ipu npoBejeHnu uccieqoBaHUs BBISIBUIN, YTO BBEICHUE Oe€J-
KOBOT'O KOHIIEHTpPATa MOJACOJHEYHUKA MOJIOKUTEIbHBIM 00pa30M MOBJIMSIIO Ha MUIIEBYIO IEHHOCTD
roToBbIX 00pa3loB ceipa. CojaepkaHue Oejka B KOHTPOJbHOM OOpasile yCTyHaylo COJEPKAHUIO B
ONBITHBIX (PUCYHOK 1).
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Pucynok 1. Conepxanue 6enka B oOpasiax cbipa
Figure 1. Protein content in cheese samples
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CornacHo NOJIy4€HHBIM JaHHBIM, COAepKaHue Oenka B oOpaslie chbipa mojJ HOMEPOM | Bbiiiie
Ha 1,4%, yeM B KOHTpOJIE, a COJIep)KaHUE ITOr0 MokaszaTess B oopasie Ne 2 mpeBbIlaeT KOHTPOJIb-
HbId Ha 2,8%. Takum 00pa3oMm, MOXKHO CJieJlaTh BBIBOJI, UTO BBEJACHHE OEIKOBOI'0 KOHIICHTpaTa
MTO3BOJIMIIO TTOJYYUTh MPOAYKT C MOBBIICHHBIM COAEpKaHNEM OeJIKa.

Tak Kak BaXHEHIIMM KOMIIOHEHTOM MOJIOKA SIBJISIOTCS MMEHHO O€JIKH, IS JabHEHIIero
MIPOBEJICHUS UCCIIEAOBAaHUS ObLT M3yY€H aMHUHOKHCJIOTHBIM COCTAaB TOTOBBIX 00pa3iioB. Ha pucyH-
Kax 2 ¥ 3 IpUBEACHO COJIep)KaHe HE3aMEHUMBIX U 3aMEHMMBIX aMHUHOKHUCIIOT B 00pasiiax chipa.
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PucyHok 2. I3MeHeHuEe He3aMEHUMBIX aMUHOKHCIIOT B 00pa3nax
Figure 2. Content of essential amino acids in samples
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Pucynok 3. CoaeprkaHne 3aMEHIMBIX aMHHOKHUCIIOT B 0Opasiax
Figure 3. Content of nonessential amino acids in samples

70



A2papHo-nuuwessle uHHOBAUUU N? 3(23), 2023
Agrarian-and-food innovations 2023;23(3)

IIpu npoBeneHnu J1a0OPaTOPHOTO aHAIM3a CTAJIO M3BECTHO, YTO AMUHOKHUCIIOTHBIA COCTaB B
oOpas1ax, B peuenTypy KOTOPbIX BBOJWIN OCJIKOBBIN KOHIIEHTPAT, MPEBHIIIAET COACPKAHUE ITOTO
MoKa3aTessl B KOHTPOJIbHOM 00pasiie, UTO CBUJIETENLCTBYET O OJaronpusiTHOM BIUSHUA BHOCHMOT'O
KOMIIOHEHTA Ha MUIIEBYIO IIEHHOCTh TOTOBOT'O MPOAYKTA.

Taxoke AJ1g onpeeNieHrs KauecTBa rOTOBBIX 00pa3loB OMPEAEIIsId COJIEPKAHUE BIAru U KU-
pa, pe3yJIbTaT KOTOPOTo MPEJCTABIICH B MEPECUETe Ha CyX0€ BEIIECTBO (PUCYHKH 4 U 5).
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Pucynok 4. Coaep:xkaHre MacCOBOM J10JIM BJaru
Figure 4. Moisture mass fraction content

Hcxonast u3 moaydeHHBIX JAHHBIX, MOKHO HAOJIIOAaTh, YTO COJIEpKaHUE BJIard B OMBITHBIX 00-
pasiax ymeHsinaetcs. Tak, Biara B oopasie Ne 1 mo cpaBHEHHIO ¢ KOHTPOJIEM yMEHBIIWJIACh Ha
1,42%, a B o6pasue Ne 2 — Ha 2,86%. IT0 OOBACHSIETCS YBEJIUUYECHUEM CYXOro BEIIECTBA 3a CUET
BBEJICHHBIX JOOABOK.

JlaHHBIE, PEICTABIECHHBIE HA PUCYHKE 5, CBUAETEIBbCTBYIOT O HE3HAYNUTEIIBHOM MOBBIIICHUH
xupa B oopasuax ceipa No 1 u Ne 2. TTokazarenb HaxoauiIcs B Mpejeaax HOPMbI, YTO COOTBETCTBYET
JTAHHOMY BUY MPOJIYKTOB.
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Pucynok 5. Coaepxkanue xupa B IEPECUYETE HA CYXOE BEIIECTBO
Figure 5. Fat content in terms of dry matter
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3akirouenue. B xoze nmpoaenaHHON ONPEAEIWIN, YTO BBEICHUE B PELENTYPY MOJIyTBEPIOTO
ChIpa HOBOT'O BHJa OCJIKOBOIO KOHIIEHTpPATa MOJICOJTHEUYHHUKA MO3BOJISIET MOJYYUTh OOOTAIlICHHBIN
MPOAYKT C MOBBIIMIEHHBIM cojepkanueMm Oeinika. CoryiacHO MOJYYEHHBIM JAHHBIM, B 00pasiie Mo/l
HOMepoM | conepkaHue Oeika BhIIIE, 4YeM B KOHTpoJie, Ha 1,4%, a colepaHue 3TOTro MmoKa3aress B
oOpasiie Ne 2 mpeBbIlIaeT KOHTPOJIbHBIN Ha 2,8%. OCHOBBIBAsCh HA MOJTYYEHHBIX JTAHHBIX, MOKHO
CIeNaTh BBIBOJ, UYTO BBEJCHUE OCIKOBOIO0 KOHIIEHTpaTa MO3BOJIMIO MOJYYUTh MPOAYKT C TOBBI-
IIEHHBIM COJIepKaHueM Oenka.

[ToMumo oOoraiieHus, BBEJCHUE JAHHOTO BUJIa JOOABKU MO3BOJIUT PACIIUPUTH ACCOPTUMEHT
MPOJYKTOB U3 KO3BETO MOJIOKA JIJISI UCIIOJIb30BAHUS B €KEJTHEBHOM PAIlMOHE.
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