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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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DIRECTIONAL PROTEOLYSIS
OF SECONDARY RAW MATERIALS

Abstract. For the food industry, technologies for processing secondary raw materials are of interest. Curd whey
is a typical complex secondary bioproduct. It has a high acidity, so it is difficult to recycle. The scope of use of curd
whey is limited.

There are technologies for processing whey from cheese. In the manufacture of rennet cheese, whey is formed,
which is successfully processed. The technology for processing whey from cheese can only partially be applied for
processing whey from cottage cheese. In particular, the use of ultrafiltration can be used for the concentration of curd
whey protein. The whey protein concentrate from cottage cheese can be hydrolyzed. Curd whey after proteolytic
biocatalysis has a higher potential for use in the food industry

The use of hydrolyzed whey rather than native is promising. According to studies of domestic and foreign
scientists, peptides of medium length (3-10 kDa) have the highest biological value. However, during hydrolysis, a
proteolytic process occurs, the consequence of which is the appearance of a bitter taste due to the formation of bitter
amino acids. The aim of the study was to obtain a whey protein hydrolyzate with minimally altered sensory
characteristics.

The problem with whey protein hydrolysis is that a bitter taste appears during hydrolysis. The aim of the study
was to obtain a whey protein hydrolyzate of curd whey. The resulting hydrolyzis should not have a bitter taste, and
the length of its peptides should be medium.

To obtain curd whey hydrolysates with harmonized sensory characteristics, an enzyme preparation from the
group of fungal proteases produced by Aspergillus oryzae was selected. The experimental data made it possible to
optimize the parameters of the hydrolysis process.

The results of the study and analysis confirm that the whey protein hydrolyzate has minimal changes in
organoleptic characteristics compared to native serum. In the hydrolyzate there is no bitterness in the taste and
aftertaste. It has been proven that the resulting peptides are of medium size.

Key words: hydrolysates, curd whey, enzymes, peptides, secondary raw materials.

Summary. Whey is a by-product of high-protein dairy products, such as cheese and cottage cheese.
Whey from cheese and whey from cottage cheese have a rich chemical composition, but the use of whey
in other dairy products is limited.

As a result of comprehensive studies, the process of biocatalytic conversion of curd whey ultrafiltrate
was developed and optimized. A whey hydrolyzate with a high potential for dairy products was obtained.
The hydrolyzate has a high biological value and a pleasant organoleptic range. It can be used to enrich
other dairy products, such as cottage cheese desserts.
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Introduction. The world entered the 21st century under the auspices of progressive biotechnology.
Biotechnological approaches open up a space of opportunities in the modern world, in particular in the
food sector. Many approaches and methods allow solving complex problems. Such a problem is, for
example, the processing of whey. Among secondary dairy resources, whey processing is the most difficult.

Numerous studies of whey treatment options are based on extracting the maximum amount of
benefical components from whey [1,2]. Research in this area in Russia was carried out by famous
scientists: A.G., Gavrilov GB, Evdokimov I.A., Ostroumov L.A., Prosekov A.Yu., Kharitonov V.D. ect.

In their research, they expressed the prospect of using whey proteins as ingredients for other dairy
products. Serum hydrolysates can be used to create preventative and functional products [3-6].

Currently, there are approaches and technologies for processing cheese whey. But these technologies
cannot be used to process curd whey. Due to the fact that the acidity of curd whey is very high, it is much
more difficult to process. It is difficult to use curd whey in the technology of other products [7].

A promising direction for the processing of curd whey is ultrafiltration, after which hydrolytic
bioconversion occurs [8-10]

In connection with the above, the current research area is the development of a biocatalytic
conversion process using Russian hydrolytic enzymes suitable for biocatalysis of curd whey. The resulting
hydrolyzate can be used to enrich curd products.

The aim of our study was to develop an optimized process for the preparation of curd whey
hydrolyzate with confirmed biological value and minimally altered organoleptic characteristics. The
hydrolyzate should have the potential of application as an enrichment for curd products [11].

Methods. To study the molecular weight distribution of the ultrafiltration concentrate and protein
hydrolyzate of curd whey, the method of high performance liquid chromatography was used.

Chromatographic analysis was performed on a Gilson high performance liquid chromatograph
(Gilson Medical Electronics, Villiers le Bel, France), and a Gilson 118 variable wavelength
spectrophotometric detector was also used. Detection was carried out at a wavelength of 214 nm. In the
obtained chromatograms, the relative content of the high molecular weight protein fraction larger than
10 kDa, the average molecular fraction from 3.5 to 5 kDa and from 5 to 10 kDa, as well as free amino
acids less than 3.5 kDa were identified.

As the main proteomic technology, two-dimensional electrophoresis (DEF) according to O'Farrell
with isoelectric focusing in ampholine (IEF-PAGE) was used. The detection of proteins on two-
dimensional electrophoregrams was performed by staining with Coomassie blue R-250 (CBB R-250) and
then sequentially with silver nitrate. For computer densitometry, two-dimensional electrophoregrams were
used, which were in a wet state. Their complete digital images and / or images of individual fragments
were obtained by scanning on an Epson Expression 1680 scanner. Mass spectra ("peptide fingerprints")
were decrypted using traditional bioinformation technologies. The analysis of the obtained mass spectra of
tryptic peptides was performed using the Mascot program, option Peptide Fingerprint (Matrix Science,
USA), with an accuracy of determining the mass of MH + equal to 0.01%.

Organoleptic studies were carried out in accordance with GOST ISO 6658-2016 and GOST ISO
10399-2015.

Results. Curd whey contains a relatively low mass fraction of protein, on average 0.5%. With such a
low protein content, the efficiency of proteolysis decreases, so the ultrafiltration method was chosen to
concentrate the protein fraction. Using this method, a concentration coefficient of 3.6 was achieved. Thus,
the mass fraction of protein ultrafiltrate averaged 3.3%.

At the stage of choosing the hydrolytic enzyme, we evaluated the proteolytic activity declared by the
manufacturer against milk proteins. The selected enzyme should hydrolyze the whey protein ultrafiltrate.
Enzymes produced by Aspergillus niger and Aspergillus oryzae cultures were selected for the study.
These enzymes are proteins characterized as aspergillopepsin, aspartate pepA protease.
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When using the enzyme preparation Aspergillus niger, a significant intensification of the process was
noted in comparison with the process carried out under the same conditions, but using the enzyme
preparation Aspergillus oryzae.

So, when using the first enzyme, with a minimum enzyme-substrate ratio of (0.5), the degree of
hydrolysis was 1.2%, and the maximum degree of hydrolysis was observed with an enzyme-substrate ratio
of 8.5 and amounted to 8.43%. Whereas, with a minimal activity of the enzyme in the second case, the
degree of hydrolysis was 7.03%, and with a maximum of 13.8%.

The duration of the hydrolysis process was varied to determine the conditions for achieving the
maximum degree of hydrolysis from 1 to 5 hours. After hydrolysis, the samples were pasteurized at a
temperature of 80 °© C with an exposure of 15 minutes to inactivate the enzyme.

When choosing an enzyme preparation, the most important requirement was to obtain a curd whey
hydrolyzate with minimal changes in sensory characteristics. To select an enzyme preparation, a
mandatory organoleptic assessment was carried out in parallel with other studies. Hydrolysates obtained
under various conditions of the hydrolysis process were subjected to organoleptic analysis.

Sensory characteristics studies have shown that when using the enzyme preparation Aspergillus niger,
the first signs of damage were noted with an enzyme-substrate position of 3.5 and a degree of hydrolysis
of 4.5%. Aspergillus oryzae mountain taste sensation with enzyme activity of 7.5 u / cm® and increased
hydrolysis. Comparative sensory characteristics evaluation (table 1) allowed us to choose an enzyme
preparation. As a control sample, native curd whey was used to evaluate changes in the organoleptic
gamut. According to the results, an enzyme preparation produced by Aspergillus oryzae was selected.

Table 1 - Sensory evaluation of the curd whey protein hydrolyzate

Sensory characteristic of curd whey hydrolyzate obtained using

. Sensory characteristic of native enzyme preparation
Indicator name
curd whey
by Aspergillus oryzae by Aspergillus niger

H 1 L . L

Appearance and |, orhogeneous - trans ucent Homogeneous opaque liquid with | Homogeneous opaque liquid with
. liquid with insignificant protein . . : .

consistency .. suspended protein particles suspended protein particles

precipitate
Colour Pale green Pale green with a cream tint Pale green with a cream tint
Taste Typical characteristic of curd Typical characteristic of curd whey Bitter, acid, uncharacterist ic for

whey curd whey

Sour-milk, whey, characteristic | Peculiar to curd whey, without| Uncharacteristic for curd whey,
Smell . .

without extraneous tones extraneous smacks and odors with extraneous tones

When analyzing expert assessments of sensory characteristics, the concordance coefficient was 1,
which confirms the unity of opinion of the expert commission.

According to the results of a set of studies, the process of hydrolytic bioconversion is optimized. As a
result of process optimization [12], the following conditions were determined: temperature 46.4°C; the
duration of the process is 180 minutes; enzyme-substrate ratio of 9.5. These parameters make it possible to
achieve a maximum degree of hydrolysis of 13.2%.

The selected process conditions allow targeted biocatalysis of curd whey proteins. As a result, we
obtain a hydrolyzate with the desired sensory characteristics.

According to published data, the preparation of hydrolysates with a degree of hydrolysis of 5-20%
with a high content of medium-length peptides (3—10 kDa), which can be used in specialized and
functional nutrition, is of practical interest [13, 14].

To determine the molecular mass distribution of peptide fractions, they were studied using high
performance liquid chromatography and two-dimensional electrophoresis (figure 1).
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Figure 1 - Electrophoregram of the concentrate and hydrolyzed protein curd whey

Summarizing the obtained experimental results, we concluded that the content of high molecular
weight peptide compositions in the obtained hydrolyzed protein of curd whey approximately halved
compared to the concentrate (ultrafiltrate). The content of peptides with a molecular weight of 3.5 - 5 kDa
increased by almost 10 times. The content of components with a molecular weight of less than 3.5 kDa
increased by about 1.5 times. Visualization of the results is presented as a graphical interpretation of the
molecular weight distribution of peptide compositions in the concentrate and hydrolyzate of curd whey
proteins (figure 2).
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Figure 2 - Molecular mass distribution of peptide compositions
in a concentrate and hydrolyzed protein of curd whey

The obtained results of electrophoretic analysis and molecular mass distribution prove that as a result
of targeted biocatalysis using the enzyme preparation Aspergillus oryzae, a degree of hydrolysis is
achieved, which provides medium-length peptides with predictable functional properties.

Conclusion. The biocatalysis of curd whey ultrafiltrate was carried out using an enzyme preparation
produced by Aspergillus oryzae. As a result of the work, it was proved that the obtained hydrolyzate
possesses the necessary sensory characteristics. Namely, it lacks bitterness in taste and aftertaste. Peptides
of medium length (3-10 kDa) prevail in the obtained hydrolyzate. This indicates the feasibility of using the
hydrolyzate as an enriching agent in the production of specialized nutrition and functional products.

Discussion. Curd whey contains more than 250 compounds with unconditional biological and
nutritional value [15]. According to A.G. Khramtsov and I.A. Evdokimov deep processing of whey will
solve several problems. Among them are the synthesis of new composites that can be used to enrich other
dairy products. Curd whey can be used biologically active or enriching component [16,17].

The use of serum concentrations is not innovative. To date, technologies have been developed for
processing whey from cheese. These technologies include various types of concentration. Using
concentration and separation, you can get by-products from whey from cheese [18].

Membrane filtration is applied to cheese whey to obtain demineralized whey and its subsequent
drying [19].

Ultrafiltration allows you to save most of these substances. According to G. B. Gavrilov and
A. G. Khramtsov, the use of membrane separation of serum fractions is the most promising industry [20].

The use of hydrolytic bioconversion is the most sparing method of biotransformation of whey
proteins. In addition, targeted limited proteolysis yields medium-sized peptides. They have minimally
altered organoleptic characteristics. Therefore, the resulting hydrolyzate has a high potential for use both
in the dairy industry and in other food industries.
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EKTHIIIJITK IAKI3AT PECYPCTAPBIHJIAT BI BAFBITTBI ITPOTEOJIN3

Annoranus. Tamak eHepkociOi VINIH eKiHIIITIK IIUKI3aT pecypcTapblH KalTa OHJACY YJIKEH KBI3BIFYIIBLUIBIK
TyIBIpaJIbI J)KOHEe OYKLT TaMaK eHEepKociOl YIIiH Korapsl aneyeTrke ue. CyT capbICybl — OipKaTap »KOFaphbl aKybI3IIbI
CYT OHIMIEpIH eHIIPYAiH XKaHaMa ©HiMi, MBICAJIBI, IpIMIIIK (ipIMIIIK capbICybl) Hemece cy30e (cy30e capbhICysI).
CappICyIpIH KypaMbl XUMISUTBIK Oaif O0IFaHBIMEH, OHBI CYT OHIM/IEP TEXHOJIOTHACHIHIA KOJMAAaHy MEeKTeymi. [pimMimik
CapbICYbl — )KOFaphl KbIIIKBUIIbI OOJIFAHABIKTAH, IEKTEYIl KOJaHbUTybIHA OallIaHbICTBI OHJIEYTE apHAIFaH KYpAei
OHMOJIOTUSIIBIK JKYHE.

IpimuIik capbiCyblH OHICYIIH KOJJIAHBICTAFbl Tocuuiepi (MoWeKTI IpiMIIIK OHAIpY Ke3iHae mnaijga OoiraH
KalTaiama eHIM) cy30e capbICybIH OHJIEY TEXHOJIOTHSACBIH/IA KapThlJlall FaHa KOJJIaHbLUIa(bl. ATal aiTKaH/a, aKybl3
KOMITOHEHTIHIH IIOFBIPJIaHybl YIIIH (pakiusIapIblH MeMOpaHaJbIK OeJiHyiH >KOHE ojaH KeHiHri OMokaTaim3.i
IpiMIIIK capbICybIHA KOJIZaHA (bl )KOHE IPIMILIIK CapBICHIH OHICYTe KOJIIaHy MYMKIHJIIT Oap.

Kemrenni 3eprreynep HoTWKECiHAE yibTpaduiIbTpalUsIIaHFaH Cy30€ capbIlCybl KOHIICHTPATBIH OMOKATaTUTH-
KaJIbIK KOHBEPCHUSUIAY YPIICi XKacalabl KIHE OHTaMIaHABIPBUIABI, HOTH)KECIH/IE KOFAPhl OMOJIOTHSIIBIK KYH/IBUIBIFBI
MEH KaHaraTTaHApJIBIK OPraHOJENTHKAJIBIK JHANa30HbIHA OalIaHBICTBI CYT OHIMEpiHe OalbITATBIH MHIPEANCHT
peTiHae KOJITaHyFa JKOFaphl oleyeTi Oap ruaponu3aT anbHAsl. Cy30e capbhICybIHAaH aKybI3 KOHIIEHTPATBHIHA KOJ
AKETKIZIII.

Tabury eMec THIPOIU3IEHTEH CapbICyabl KOJIJaHy MEepPCHEeKTUBTI Jen caHauaipl. OTaHABIK JKOHE IIETEIiK
FaIlbIMIap/IbIH 3epTTeyiepi OolbiHIIA opTama y3bHAbIKTarsl nentuarep (3-10 k/la) OnoJaorusuiblK KYHABUIBIKKA HE.
Amnaiia TUIPOINA3 KE31HIC MPOTCONUTHKAIBIK YPIIC KYPE/Ii, alllbl aMHUHKBIIIKbUIIAPHI Tak1a 00JaThIHIBIKTAH aIl[bl
JIOMHIH OOJIyBI caijapblHa )KaTabl. 3epTTey MaKcaThl — a3 MOJIIEP/Ie O3repPTUINeH OPraHoJEeNTHKAIBIK KaCHeTTepi
0ap capbICy aKybI3bIHBIH THIPOJIN3ATHIH ally.

YiureciMi OpraHOJIENTHKAIBIK CHITATTaMaliapbl Oap CyphINTaIFaH IpIMIIIK CapbICybl THIPOJIU3ATHIH aly YIIiH
Aspergillus oryzae Oemnin IIbIFapaThlH CaHBIPAyKYJIaK IpoTea3aiap TOObIHAH (EpMEHTTI NpernapaTr TaHIaJIbl.
I'maponms ypaici oHTalIaHIBIPEUIABI JKOHE Cy30€ CapbICybl aKybI3bIHBIH T'MAPOIN3AThl KOHLEHTPATHIHBIH Ka)KeTTi
KAaCHETTEPiHIH )KUBIHTHIFBIHA KOJ JKETKI31ICTIH MmapaMeTpiep aHbIKTaIbI.

AJIBIHFAH THAPOJM3ATTHIH OPTaHOJENTHKAIBIK CHIIATTaMallapbl a3 ©3repeTiHi, ampl JOMi opi JIOMCI3Jiri
TOXIpUOE Xy3iHIE pacTanabl. MoJEKyIanblK CalMaKTbIH TapalyblH 3€pTTEY OpTa Y3bIHABIKTaFbl NMENTUATEPIIH
THIPOJIN3 HOTHXKECIHIE TY3UISTIHIH TS i.

T'uaponuTukamblk OMOKOHBEPCUSHBI KOJAAHY CapbICybl 0ap aKybI3aap sl OHoTpaHCchopMaIUsUIayablH €H THIMII
onici Oomnbin canananpl. COHbIMEH Karap, OarbITTalFaH IIEKTeYJ MPOTEON3 KypaMbl OPraHOJIENTHKAIBIK IPOQUIIi
a3 e3repeTiH opramia MeJeplii MenTHATEepAl ajdyFa MyMKiHIIK Oepeni. COHIBIKTAaH OHBI CYT OHEPKACIOIHIE Je,
0acka TaMaK eHEPKICIOIHIE [Ie KOMIaHyIbIH MYMKIHIIT )KOFapPHI.

Tyiiin ce3nep: ruaponuzarrap, cy3oe capbicybl, epMEHTTEp, IENTUATED, CKIHIIIIIK IIUKi3aT.
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HATIPABJIEHHBII IPOTEOJIN3 BTOPUYHBIX CBIPLEBBIX PECYPCOB

AnHoTanus. [l NHUIEBO IPOMBIIIJIEHHOCTH NepepadoTKa BTOPUYHBIX CHIPHEBBIX PECYPCOB MPEACTABISIET
OosbIIOi MHTEpec M 00JIafaeT BBICOKMM IOTEHLMAJIOM JUIsi BCell NHIIEeBOH oTpaciu. MoJo4YHas ChIBOPOTKA
IpeAcTaBisieT co00H MOOOYHBIA MPOAYKT MPOU3BOJICTBA Psi/ia BHICOKOOEIKOBBIX MOJIOYHBIX IPOJAYKTOB, HAIPHMED,
ceIpa (TIOJICBIPHAS CHIBOPOTKA) WM TBOPOTa (TBOPOXHAS CHIBOPOTKA). CHIBOPOTKAa MMEET OOTaThIii XUMHIYSCKUI
COCTaB, OJJHAKO €€ MPUMEHEHHE B TEXHOJIOTMH MOJIOYHBIX IPOYKTOB OrpaHN4eHO. TBOPOXKHAS CHIBOPOTKA SIBIISICTCS
CIIOKHOM 151 rrepepabOTKH OMOJOTHYECKOW CHCTEMON B CBSI3W C TE€M, YTO 00JIamacT BBICOKOW KHCIOTHOCTBIO, H,
CJIEZI0BATENIbHO, OTPAHMYCHHBIM IPUMEHEHHEM.
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CyImecTByIOIIHE MOAXO0IBI TepepaboTKH MOACKIPHON CHIBOPOTKH (BTOPHYHOTO MPOAYKTa, 00pa3yIomerocs mpu
BBIPAOOTKE CBHIYYXKHBIX CHIPOB) JIMIIb OTYACTH MOTYT OBITH NPUMEHEHBI B TEXHOJOTHHU NEpepabOTKH TBOPOXKHOM
CBIBOPOTKHM. B uacTHocTH, mpuMeHeHHEe MeMOpaHHOTO pa3aeieHus (Qpakiuid Uil KOHLEHTPUPOBAHUS OEIKOBOU
COCTaBJSIIOLIEH M TOCHeAyIonMid OMOKaTaIu3 NPUMEHSIOTCS U IOJACBIPHOW CHIBOPOTKM M HMEIOT IMOTSHIIUAI
NPUMEHEHHS TS IepepabOTKH TBOPOKHON CHIBOPOTKH.

B pesynprare mNpoBENEHHBIX KOMIUIEKCHBIX HCCIEJOBAaHMH pa3paboTaH M ONTHMHU3UPOBAH IIPOLECC
OMOKaTaINTHYECKOH KOHBEPCHH YJIbTPA(QMIBTPAIMOHHOTO KOHLEHTpaTa TBOPOXKHOM CHIBOPOTKH, B pE3yJbTare
KOTOpOrO TOJYyYeH THIPOJM3aT, OOJIQAIoIMil BBHICOKMM IOTEHIMAJIOM NPUMEHEHHs Kak oOoramiaronero
WHTPEANEHTA Ui MOJIOYHBIX TPOAYKTOB 33 CUET IOATBEPKICHHOW BBHICOKOW OHONOTHYECKOH LEHHOCTH |
YAOBJIETBOPUTEIHHON OpPraHOICNTHYECKOW TaMMBI. [1oTydeH KOHIIEHTpaT OEITKOB HATUBHON TBOPOXKHOM CBIBOPOTKH.

[lepcnieKTMBHO HCHONB30BaHWE HE HATHBHOW, a THIPOJIM30BAHHOW CBHIBOPOTKH. COINIAaCHO HCCIIEOBAHHAM
OTEUYECTBEHHBIX M 3apyOEKHBIX YYEHBIX, HAUOONIBIIYIO0 OMOJIOTMYECKYIO IEHHOCTh HMEIOT IENTH/IBI CPeIHEH UTHHEI
(3-10 x/Ia). OgHako MpH THIPOIN3E MPOUCXOTUT MPOTEOTUTHUSCKUN MPOIIECC, MOCIEACTBHEM KOTOPOTO SBIIIETCS
MOSIBJIEHHE TOPHKOTO BKyCa BCIEICTBHE OOPa30BaHUS TOPbKUX aMHHOKHCIOT. Llenbio uccienoBaHus SIBISUIOCH
MOJIYUYCHHUEC ruapoiM3aTa CbIBOPOTOYHBIX 6eJ'IKOB C MUHUMAJIbHO U3MCHCHHBIMU OPTaHOJICHTUYCCKUMU CBOMCTBaMH.

I[J'ISI MOJYUYCHUA THUAPOJIU3AaTOB TBOpO)KHOﬁ CBIBOPOTKH € TAapMOHU3UPOBAHHBIMU OPraHOJCOTHYCCKUMU
NoKasaTessiIMU BbIOpaH (hepMEeHTHBIH NpenapaT U3 rpymnibl IPUOHBIX poTeas, npoayuupyeMslii Aspergillus oryzae.
OnTUMHU3MpOBaH MPOLECC T'HAPOJIM3a W ONPEAENEHbl IapaMeTpbl, IMPH KOTOPBIX IOCTUTAETCS KOMOWHAIuUs
TpeOyeMbIX CBOWCTB I'MpOJIM3aTa KOHIIEHTPaTa OeJIKOB TBOPOKHOM CHIBOPOTKH.

OKCHEPUMEHTAIBHO IOATBEPKAEHO, YTO TMONYyYEHHBIH THAPOIM3aT HMMEET MHHHMAJIbHO HW3MECHEHHBIC
OpTaHOJIENTHYECKHE MOKa3aTelIH, He 00JaJacT TOPHKMM BKYCOM M IOCIEBKycHeM. VcciemoBaHue MOJIEKYJISPHO-
MacCOBOT'0 PACIpEENICHNs T0Ka3bIBAET, UTO B Pe3yJIbTaTe THAPOIN3a 00pa3yoTcs NENTHIBI CPETHEH UTHHBI.

[IpuMeHeHHe THAPOTUTHYECKONH OMOKOHBEpPCHM SBIAETCA HamOojee INaIAIMM METOAOM OHOTpaHC(hOpMAaliH
CBIBOPOTOYHBIX OesikoB. Kpome TOro, HampaBiIeHHBIH OrpaHHYEHHBIH MPOTEOIH3 MO3BOJAET TONYYUTh HMENTHIBI
CPEIHEro pa3Mepa, KOMIIO3HLUH KOTOPBIX 001afat0T MHHUMAIbHO M3MEHEHHBIM OPTaHOJICITHYECKHM NPOQHIEM.
CﬂeﬂOBaTeﬂbHO, MMEET BLICOKUH INOTCHIIMAJI HUCIIOJIb30BaHUs KaK B MOJIOYHOM OTpaciiv, TaKk U B JPYI'UX NUIICBbIX
OTpACIISIX.

KaioueBble ci10Ba: riupon3arhl, TBOPOXKHAS CHIBOPOTKA, (DEPMEHTBI, NIENTH/IbI, BTOPUYHOE CHIPHE.
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