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PE®EPAT

Hacrosimast numioMHasi paboTa COCTOMT W3 CIEAYIONIUX CTPYKTYpPHBIX
qacTel: mepeueHb yCIOBHBIX 0003HAYCHUN, CHMBOJIOB U TEPMUHOB, BBEJICHHE, TPH
rmaBbl, 11 pasmenos, 3akirOYeHHE, CIIMCOK HCIOJIh30BAaHHBIX HMCTOYHUKOB. [Ipum
MOJITOTOBKE PabOThI OBLIO 33CHCTBOBAHO 55 TUTEPATYPHBIX HCTOYHHUKOB. JlaHHas
pabota BkiIrouaeT B cebs 14 Tabmuiy U 8§ pucyHKOB, B TOM uuciie (ororpaduu
UCTIONIb30BaHHOTO 000pyAoBanus. OOmuit 00beM JUILIOMHOTO TTPOEKTa COCTABHUI
67 crpaHuil.

[IepeueHs KItOUEBBIX CIIOB: 6eT0K, MeTo ] Kbembaans, crieraibHOe TUTaHue,
CBIPBI, BaJTHIAITHSI.

Obvekmom Hacmoswe2o UCcile008anus SIBISETCS OIpeaesieHue OO0IIero
Oenka B TPOAyKTax NHUTaHus. [Ilpeomemom uccie0osanus BBHICTYNAET OIICHKA
coJiep>kaHusi Oejlka B COCTAaBE CHIPOB TBEPJBIX U IMOJIYTBEPBIX COPTOB METOIOM
Kbenbans ¢ MCHoJb30BaHUEM COBpEeMEHHOTO oOopynoBanus corijacHo ['OCT
30648.2-99.

Lenvio oannou pabomsi SIBISIETCS TOJITBEPKACHUE HA OCHOBE MOJYYCHHBIX
HKCIIEPUMEHTAILHBIX JIAaHHBIX BO3MOXHOCTH PACIIMPEHUS 00JACTH TPUMEHEHUS
METOJIMKH OIpe/iesieHrs o01ero 0eiaka B MpoayKTax nuTaHust MmetoaoMm Keibnans
JUTSL aHAJTW3a CHIPOB JIJISl CIICHIMATIBLHOTO TTUTaHUSI.

B nacrosieli padote 1715t OIEHKH COJIep>KaHusl Oesika B MPOAYKTaX MUTAHUS
UCIIONIb30BaNICS Memoo Kbenbnans, 3a7eiicCTBOBAB COBPEMEHHOE 000pYI0BaHUE,
MO3BOJISIONIEE aBTOMATU3UPOBATh OTJIETBHBIC 3TAIIbI TIPOIlecca.

Hcxons U3 pe3yabTaToOB MPOBEICHHOTO UCCIIEIOBAHUSI MOXXHO YTBEPKIATh,
4TO OJIaro/1apsi UCTIOJIBL30BAHUIO COBPEMEHHOTO 000PY/I0BaHUsI, KOTOPOE MO3BOJISET
aBTOMATU3UPOBATh OTJIEJBHBIC HTaIlbl MPOIECCa, BPEMS OIMPEICTICHHUS OOIIEeTro
Oenka B TPOJAYKTaX MHUTAaHUS 3HAYUTEIHLHO COKPATWJIOCh; OCHOBHOW BKJIaa B
KOHEYHYIO BEIMYMHY HEOIPEJCICHHOCTH HM3MEPEHUIl BHOCUT OIlEHKa o0bema
COJISHOM KHCIIOTBI, KOTOPBIN TIONIET Ha THUTPOBAHHWE PACTBOPA, COJEPXKAIIETO
oOpaselnl (BKJIaJl B KOHEUHYIO BETMYMHY HEOIPEACIICHHOCTH U3MEPEHUN COCTaBUII
or 43% no 66%); 15 o6pa3moB ChIpOoB M3 16 wHCCIenyeMbIX MOTYT OBITh
PEKOMEHJIOBaHBI I TOTPEOJICHUS B KAaueCTBE CHEIHAIBHOTO THUTAHUS JIJIst
OTIICTIFHBIX TPYMM JHUIl (CIIOPTCMEHBI, OEPEMEHHBIC M KOPMSIIUE KCHIIWHBI) H
MOTYT TIOCITY>KHTh XOPOITUM UCTOYHUKOM HAaTypaJIbHOTO OeJKa.

Ha ocHoBanuu mpojenanHoi paOoThl Oy/IeT COCTABICH OTYET O BaJUIAINH
METO/a i1 HOBBIX OOBEKTOB HW3YYCHHS. DTO IMO3BOJUT IMPOBECTH MPOILEIYPY
pacimpeHus 00J1acTi aKKPEAUTAINH JIJIS1 KICCIIEIOBATEIHCKOM JIa00paTOPHH.



PODEPAT

Canpayanas aplmiioMHasi paboTa CKiIajaellia 3 HACTYMHBIX CTPYKTYPHBIX
JacTak: Mepajiik YMOYHBIX a0a3HAudHHSIY, CIMBajay 1 TOpMiHAY, YBOA3IHHBI, TPHI
rnaBbl, 11 pa3mzenay, 3akiIlOYdHHE, CHIC BBIKAPBICTAHBIX KpbIHIL. [Ipbl
MaJPBIXTOYIBI pabOThl OBLIO 3aj3€iHIYaHa 55 JiTapaTypHBIX KpbIHIIL. Jlam3eHas
pabota ckmamaemma 3 14 Ttabmim 1 8 MamioHKay, y ThIM JiKy (aTtarpadii
BbIKapbICTaHara a0OcrtajsiBaHHs. ATylbHBI a0'€éM JbIIJIOMHAara mpaekra ckiay 67
CTapOHaK.

[lepanik kmouaBeix cioy: Osmok, Meran Klenpnans, chnenpisuibHae
XapyaBaHHE, ChIPbI, BaJIiIalIbIs.

Ab'exmam easmaea oacredasanus 3'synseniia BbBI3HAYIHHE aryjibHara Osuiky ¥
npaaykTax xapuaBaHHS. [Ipaomemam OacnedasanHs BBICTyNae allPHKA 3MECTY
OsuIKy ¥ cKiaa3e ChIpoy IBEPABIX 1 MayuBEPABIX raTyHkay meragam K'empnamns 3
BBIKapbICTaHHEM cyuyacHara abcransiBanss 3rojgna 3 'OCT 30648.2-99.

Mb>maii 0aodzenail npaywl 3'ayisenia ManBspIKIHHE HA aCHOBE aTPbIMaHBIX
HKCIEPHIMEHTAIBHBIX JaJ3€HBIX MardbIMaciii MalibIpIHHS BOOIACIl MPBIMSIHEHHS
METO/IBIKI BBI3HAUAHHA aryjibHara OsUIKy ¥V MpajyKTaX XapyaBaHHS MeTajam
Kbnbnans aJig aHanizy ceIpoy JUIsl CHEIbIsUIbHATa XapyaBaHHS.

VY canpayaHail mpaibl IS alPHKI 3MECTy OsUIKY ¥ MpaayKTax XapyaBaHHS
BBIKapbeICTOYBaycsi memad K'enmpnans, 3aa3eliHiuayiibl cydacHae alcTajsiBaHHE,
SKO€ Jla3Bajisie ayTaMaThI3aBallb ACOOHBIS ATAIbI TIPAIACY.

3bIX0/3514bl 3 BBIHIKAY MpaBel3eHara JaciieJaBaHHS MOXHa CIBSPIKallb,
IITO J3SKYIOUbl BBIKAPBICTAHHIO CydacHara aOcCTalsiBaHHA, SIKOE€ Ja3Bajisie
ayTamaTbI3aBallb aCOOHBISI ATAmbl MPAIPCy, Yac BbI3HAUDHHS aryjbHara OsuiKy ¥
MpajyKTax XapyaBaHHS 3HAYHA CKapaluiacs; aCHOYHBI VKIaJ y KaHYaTKOBYIO
BEJIIYBIHIO HSBBI3HAYAHACI{ BEIMSIPIHHSY YHOCIIIH allPHKA a0'éMy calisTHail KicaaThl,
SK1 TTANIIOY Ha ThITpaBaHHE PAcTBOPA, SIKi 3MAIIyYae y3o0p (YKiaa y KaH4aTKOBYIO
BEJIIUBIHIO HSBBI3HAYAHACII BEIMAPIHHAY ckiay an 43% ma 66%); 15 y3opay ceipoy
3 16 nmaciemaBaHBIX MOTYIb OBIIb PIKAMEHIABAHBI JUISl YXKbIBAaHHSA ¥ sKacli
CHeIbIsUIbHATa XapyaBaHHS JUIsi aCOOHBIX Tpyn aco0 (CHapTCMEHBI, ISHKapHBIS
YKQHYBIHBI, )KaHYBIHBI { TIEPBIS] JIAKTAIIbI1) 1 MOTYIb TTACTYXKBIIL J00pail KpbIHIlIal
HaTypaJibHara OsJIKy.

Ha mancraBe mpaBem3eHait paboTel Oya3e ckiam3eHa cropaBasjgada abd
BaJliJIallbll METAAy MJid HOBBIX al'ekTay BBIBYUAHHSA. ['3Ta Ma3BOJIIL IpaBecIi
npanpaypy NalibIpIHHS BOOIACII aKpIIbITAIlBI )1 Aaciieauaid JjadapaTophll.



SUMMARY

This graduate thesis consists of the following structural parts: list of symbols,
designations and terms, introduction, three chapters, 11 sections, conclusion, list of
references. 55 literary sources were used in the preparation of the diploma work.
This diploma work includes 14 tables and 8 pictures, including photos of the
equipment used. The total volume of the graduate thesis is 67 pages.

List of keywords: protein, Kjeldahl method, special nutrition, cheeses,
validation.

The object of the research is the determination of total protein in food
products. The subject of the research is the assessment of the protein content in hard
and semi-hard cheeses by the Kjeldahl method using modern equipment in
accordance with GOST 30648.2-99.

The purpose of this work is to confirm the possibility of expanding the scope
of application of the method for determining total protein in food products by the
Kjeldahl method for the analysis of cheeses for special nutrition based on the
experimental data obtained.

In this work, the Kjeldahl method was used to estimate the protein content in
food products, using modern equipment that allows the automation of individual
stages of the process.

Based on the results of the study, it can be stated that due to the use of modern
equipment that allows automation of individual stages of the process, the time for
determining total protein in food products has been significantly reduced. The main
contribution to the final value of measurement uncertainty is made by the assessment
of the volume of hydrochloric acid that was used to titrate the solution containing
the sample (the contribution to the final value of measurement uncertainty ranged
from 43% to 66%). 15 samples out of 16 can be recommended for consumption as
special nutrition for certain groups of people (athletes, pregnant and lactating
women) and can serve as a good source of natural protein.

A report on the validation of the method for new objects of study will be
compiled based on the results of the work performed. This will make it possible to
carry out the procedure for expanding the scope of accreditation of the research
laboratory.



