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AHnHomayus

B cmamuve ompasicervl pesynvmamot IKCHepUMEHMAIbHbLX UCCTIe-
dosanuii no paspabomxe mexHonoeuy 6e1K08020 KOMHNuEKCA HA
0CHOBE MACOKOCHHOL NACHbL U OENIKOBO-HUPO-KPOBIHOU IMYIb-
cuu. IIpusedeHa mexHON02UHECKAT CXeMA NOTYUEHUS MACOKOCHI-
HOUL nAcMmol HA 0CHOBEe KOMNIEKCHO20 U3MENbHEeHUS 00 PA3Mepos
kocmuvix wacmuy, 100-10°° m u danvHetiweti 06pabomku Kocm-
HbIX 4ACMUL, C UCNONb308aHUEM peazeHma — MEOPONCHOLL Cbl-
sopomku ¢ pH 4,3. TIpu usyuenuu nuuie6oti u O6U0n02UHeCKO
UeHHOCMU 6e1K08020 KOMNIEKCA YCMAHOBTIEHO, 1Mo 6enKo6bLil
KOMNJIEKC, COCMOSUAULL U3 NUUELB020 KOMNOHEHMA U3 KOCMU
U 6enK060-HUPO-KPOBTHOLL IMYNIbCUU, BO3MONCHO UCNOI30EAIMNDb
83aMeH OCHOBHO20 CLIPbA 8 NPOU3BOOCHIBE MACHLIX HPOOYKIOS.
CpasHumenvHvlil aHAU3 NUULEB0U YeHHOCMU 0eN1K068020 KOM-
nieKkca U KOHUHbL NOKA3AZ Cledyloujue pe3yibmamol: AmMuHo-
KUCTIOMHbILL COCMAs 0enk08020 KOMNJIEKCA C6Udemenvcmsyem
0 COanaAHCUPOBAHHOCMU HE3AMEHUMbLX AMUHOKUCIION U 6blCO-
KOM COOePHAHUU TUMUMUPYIOULUX OUON0ZUHECKYH0 UeHHOCHDb
He3aMeHUMbLX AMUHOKUCTIOM: TUSUHA, T UHA, MPEOHUHA; Ha-
6rr00aemcs 6vicoKoe coOepHanue NONUHEHACLIUEHHDIX HUPHBIX
Kucnom 6 0enko8om KOMMNIIEKce, 4o céudemenvcmesyerm o 6uo-
JI02U1ecKoti yeHHOCMU 6eK06020 KOMNIIEKCA.

BBengenne

Ilns ynydineHns cHabxeHusi HacenmeHus: Pecry6mmkm
KaszaxcTaH 6enKOBBIMM IPOAYKTaMM IIUTAHVS Y4YeHbIe
U CHELMATNCTBI MSACHO IPOMBIIIIEHHOCTH PEIIAIOT 3a-
Maun, CBA3aHHbIE C MaKCUMAajIbHBIM VCIIOIb30BaHMEM
MMEIOIMXCSI B OTPAC/M CBIPbEBBIX PECYPCOB U IieJleHa-
[paBJIeHHBIM BOBJIEYEHNEM B MPOM3BOJCTBO MSCOIPO-
JYKTOB [IOIO/THUTEIbHBIX ICTOYHIKOB 6€TIKOBOTO CBIPbI.
B cBA3M ¢ 0COOEHHOCTAMM COCTaBa M CBONCTB, OJHUM
U3 PefKO MCIOIb3YeMbIX BUIOB BTOPMYHOIO ChIPbsi Ha
MIIeBble LIen SBseTCs KOCTHOe chipbe [1]. Vcmonb3o-
BaHNMe KOCTHOTO ChIPbsi IS MIPOM3BOACTBA Pa3TUIHOI
HPOAYKLMY OOYCIOBIEHO COiep)KaHNeM B HeM BBICOKO-
yCBOsIEMBIX O€/IKOB, XXMPOB, (HOCHPOPHBIX Ka/lbIVIEBBIX
corelt, MaKpo- ¥ MUKPO3/IEMEHTOB, BUTAMUHOB, aMIHO-
KCIOT [2]. B TpaguimoHHOI TeXHONMOTMM MepepaboTKa
KOCTHOTO CBIpbsI TIpeAyCMaTpPUBaeT, B OCHOBHOM, BbIpa-
6OTKY 113 HETro KOCTHOTO JX1pa, 6y/IbOHA, KOPMOBOI MYKIL,
a TaK)Xe C IOMOIIbIO KMCITOTHOI ¥ 1IeTOYHOI 00paboTKM
u3BjevYeHre OeNTKOBBIX M MUHEPATbHBIX KOMIIOHEHTOB
JUTsE BBIPAOOTKM TAIIEBOI IPORYKIINHA.

OnHMM U3 TIEPCIIEKTUBHBIX HAITPAB/IEHNIT B CO3/[aHUN
IUIIEBbIX TPOAYKTOB SIB/SETCS KOMIUIEKCHAs Iepepa-
60TKa MsICOKOCTHOTO ChIPbsI, KOTOpas MpefycMaTpiBaeT
TPU CTaAMM U3MeNb4yeHNsA: KpynHoe (mo 5-107°m), men-
koe (mo 1-107 M) u cBepxToHKOe (o 100-10°m). ITpo-
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Abstract

In this paper, the results of the experimental research on develop-
ing the technology of a protein complex based on the meat-bone
paste and protein-fat-blood emulsion are shown. The technologi-
cal scheme of meat-bone paste production on the basis of com-
plex grinding meat-bone raw material to bone particle size of
100-10-° m and further processing of bone particles using reagent,
cheese whey, with pH 4,3 is presented. When studying the nutritive
and biological value of the protein complex, it was established that
the protein complex consisting of the food component from bone
and protein-fat-blood emulsion could be used instead of the basic
raw material in meat product production. The comparative analy-
sis of the nutritive value of the protein complex and horse meat
demonstrated the following results: the amino acid composition of
the protein complex showed a balance of the essential amino acids
and the high content of the essential amino acids which limit the
biological value: lysine, leucine and threonine. The high content of
polyunsaturated fatty acids was observed, which justified the bio-
logical value of the protein complex.

Introduction

To increase the protein food product supply for the
population of the Republic of Kazakhstan, the scien-
tists and experts of meat industry have been solving the
tasks regarding the maximum use of the raw material
resources available in food sector and targeted inclusion
of additional protein sources in meat product produc-
tion. Due to the special features of the composition and
properties, bone raw material is one of the secondary raw
material types which are rarely used for food purposes
[1]. The presence of highly digestible proteins, fats, phos-
phorous and calcium salts, macro- and microelements,
vitamins and amino acids is the reason for using bone
in production of various products [2]. In the traditional
technology, bone processing includes mainly production
of bone fat, broth, feeding meal as well as extraction of
the protein and mineral components by acid and alkaline
treatment for food production.

One of the promising trends in developing food prod-
ucts is the complex processing of meat-bone raw mate-
rial, which consists of three stages of grinding: coarse
(up to 5-107° m), fine (up to 1-10°m) and ultra-fine (up
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11eCC CBEPXTOHKOTO V3Me/IbYeHVs MO3BOJsAET IIOMYYNUTh
HPOAYKT — MSICOKOCTHYIO IIACTy, OCBOOOXXIEHHYIO OT
OLIYIIeHNs JKeCTKOCTY Ha S3bIKe, ITOTTHOCTBIO IepeBa-
pUBaeMyi0 U YCBOSIEMBIX Y€/IOBEKOM U HCIIONb3yeMYIO
VISt TToNydeHust 6elKoBbIX fo6aBok. [TuimieBas u 61oso0-
rmYyecKasi IEHHOCTh OENKOBBIX MOOABOK U3 MSICOKOCT-
HOTO CBHIPbsI 3aBUCUT OT TEXHOJIOTMU WX IPOU3BOICTBA.
/I3BeCTHO, YTO B HATUBHOM COCTOSIHUM KOCTHOE CBIPbe
He pacI[eIUIAeTCs MUIEeBAPUTEIbHBIMYU TPOTEONTNUTH-
qeCcKMMM (pepMeHTaMM ¥U3-3a MPOYHBIX AUCYTbOUIHBIX
CBsI3ell MeX/y MOJIUIIENITUAHBIMY [[eTIOYKaMIU MOJIEKYJIbI
6enka [3]. CoBpeMeHHBIE CTOCOOBI 0OPAOOTKM KOCTHOTO
CBIPbs, HEOOXOIMMBIE /IS IPEBPAlleHNs X B IIEpeBaPH-
BaeMyi0 (opMmy, ONMparTCs Ha KOMIITIEKCHOE [IeiiCTBIe
pasmnyHbIX (GAKTOPOB M BKIIOYAIOT TOHKOE M3MeNTbye-
HUe, B3aMMOJENCTBUE C XMMUYECKUMU BeIleCTBaMU,
TEIUIOBYI0 00pabOTKy M mpuMeHeHMe ¢epMeHTOB. [lna
[IOTHOTO PACIIEIUIEHNsT KOCTHOTO ChIPbsI PAIlIOHAIBHO
JVICIIOTb30BATh MOJIOYHYIO CHIBOPOTKY, B YaCTHOCTH, TBO-
POXHYI0, KOTOpasi 3aCIy’>KMBaeT NMPMUCTaIbHOTO BHUMA-
HIIS1 KaK C TOYKY 3peHus1 6oriee IOTHOI Y TUIN3ALIY BCEX
COCTABHBIX YaCTeil MOJIOKa, TAK M B CBSI3U C MPOOIEMOIt
OXpaHBbI OKpy>Karolleit cpeppl. [lookuTenpHoe fieiicTBIe
CBIBOPOTKM Ha OPraHM3M 4Ye/IOBEKA CBA3AHO C €€ COCTa-
BOM, B T.4. C HEOOBIYHBIM COOTHOIIIEHNEM B HENl OEKOB,
JKUPOB 1 yrieBofoB. ChIBOPOTKE IPUMNCHIBAETCS MOYe-
TOHHOE, YCIIOKayBallee CIM3UCTYI0 000T0uUKy, 061ie-
yKpenisiiolee AeJiCTBUE; ee C YCIIeXOM IPUMEHSIOT Ipu
[M3EHTEPUN, XKeNTyXe, KOKHBIX 3a00/IeBaHNX, KaMHIX
B MOY€BOM ITy3bIpe, pu oTpaBneHusx [4]. IlonyyenHas
MSICOKOCTHAs MAcTa MCIIONb3YeTCs /I MOTyYeHUs M-
I[eBOr0 KOMIIOHEHTA, KOTOPBINl IpefycMaTpuBaeT 00-
pabOTKy KOCTHOTO ChIpbsi OMOIpenapaToM — aKTUBHOI
TBOPOYKHOIT CBIBOPOTKOI [5].

B MsCHOI TPOMBIIUIEHHOCTM O0/AaCTh MPUMEHEHNS
OuompernapaToB MOTHOCTBIO He M3ydeHa. B 0CHOBHOM mx
VICIIOZB3YIOT MUl TeHAEpU3aly MsCa U HOMy4eHUs IU-
[POIN3ATOB M3 MAaJIOLEHHOTO ChIPbsS, KOTOPbIMM 0OOTa-
IAIOT MHMIeBble TPOAYKThl. O6paboTKa KOCTHOTO CHIPbs
6nomnpenapaToM 6a3upyeTcss Ha TPAAMLMOHHBIX OVOXV-
MUYECKMX U (DU3NIECKUX MPOIeCcax, CXOMHBIX C M3Me-
HEHUSIMU, HAOMIOTaeMbIMI TPV €CTECTBEHHOM aBTOJIM3e
MSICHOTO ChIpbsi. CKOPOCTb 9TUX IpPeBpAlleHUll perym-
pyeTcs TeMIepaTypoii, BennunHoii pH 1 koHIeHTpanmeit
6nomnpenapara. OMHOBpeMeHHOE BO3IENCTBIE OMoIperna-
para u GepMeHTOB, KOTOPbIMM HOraTO BTOPUYHOE ChIPbe
MSICHOJ TIPOMBIIUIEHHOCTH, CIIOCOOCTBYET IIEPEBOAY BbI-
COKO0O€eKOBBIX (paKiuil B HUSKOMOIEKY/ISIPHbIE COEM-
HEHUsI, 00Pa30BAHMIO «OTKPBITHIX» HOPM OENTKOBBIX MO-
JIeKY/I, KOTOpbIe Jierde IepeBapuBalOTCs M YCBAMBAKOTCS
OpraHU3MOM.

Ilenpto paboTHI SABIsIETCA pa3paboTKa TEXHOMOTUU
IPOM3BOJICTBA U MCC/IEOBAHME TNIIEBOI 1 OMOIOrnYe-
CKOJl LIEHHOCTM O€TKOBOr0 KOMITIEKCA HA OCHOBE MSICO-
KOCTHOJ TTaCThI 11 6€NKOBO->KMUPO-KPOBSHOI IMY/IbCHUIA.

Marepuanbl 1 METOAbI

O6bekraMy HCCIEOBAaHNA ABIATCA MACOKOCTHOE
CbIpbe, MACOKOCTHAs IACTa, MMIIEBONl KOMIIOHEHT, Oes-
KOBO-)XIMPOBasi SMY/IbCYSA U O€TKOBBI KOMIUIEKC, KOHMHA
I n II xaTeropumn.
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to 100-10°m). The ultra-fine grinding allows obtaining a
product, meat-bone paste, with soft texture, fully digested
by the human body and used to produce protein additives.
The nutritive and biological value of protein additives
from meat-bone raw material depends on their produc-
tion technology. It is known that bone in the native state
is not broken up by the digestive and proteolytic enzymes
because of the strong disulfide bonds between the poly-
peptide chains of the protein molecule [3]. The modern
methods of bone raw material treatment, which are neces-
sary for its conversion into the digestible form, are based
on the complex action of different factors, including ultra-
fine grinding, interaction with chemicals, heat treatment
and use of enzymes. To fully break up bone raw material,
it is expedient to use whey, particularly curd whey, which
deserves close attention in terms of complete utilization of
all milk components and the problem of environmental
protection. The positive effect of whey on a human organ-
ism is associated with its composition, including unusual
ratio of proteins, fats and carbohydrates. Several properties
have been ascribed to whey, such as the diuretic and gen-
eral strengthening effects, as well as a soothing effect on
a mucous membrane; it is successfully used for dysentery,
jaundice, skin diseases, calculus in the bladder and poison-
ing [4]. The produced meat-bone paste, which technology
includes the process of bone raw material treatment with a
biopreparation — active curd whey; is used for production
of a food component [5].

The scope of using biopreparations in meat industry is
not well studied. They are mainly used for meat tenderiza-
tion and production of hydrolysates from low-value meat
raw material for food product enrichment. Treatment of
bone raw material with biopreparations is based on the
traditional biochemical and physical processes, which are
similar to the changes observed during the natural autoly-
sis of meat. The rate of these transformations is controlled
by temperature, pH value and a concentration of a bio-
preparation. Simultaneous action of a biopreparation and
enzymes, which are abundant in the secondary meat raw
material facilitates the transformation of the high protein
fraction into the low-molecular-weight compounds, the
formation of the “open” forms of the protein molecules
that are easier to digest and utilize by an organism.

The aim of this work is to develop the technology of
production and to study the nutritive and biological value
of the protein complex based on the meat-bone paste and
protein-fat-blood emulsion.

Materials and methods

The subjects of research were the meat-bone raw mate-
rial, meat-bone paste, food component, protein-fat emul-
sion and protein complex, horse meat of categories I and II.
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ITomy4yeHne MACOKOCTHOI MACThI, KOTOPYIO MOXKHO JIC-
II0/Ib30BATh B PeLeNType OeNKOBbIX J06aBOK [/t 3aMEHbI
OCHOBHOTO CbIpbsA 10-50%, pu BbIpabOTKe KOMOMHMPO-
BaHHBIX MSCHBIX IIPOJYKTOB: BapeHbIX KOM6AC, COCUCOK,
capfe/eK, IAIITeTOB, IOMY(paOpUKATOB OCYIIeCTBIIAIOT
IO CHefyIollell TeXHOMOTMYECKO) cxeme. MACOKOCTHOe
CbIpbe CHavajia IOABEPraloT CpefHEMY M3MeNTbYeHNIO [0
pasmepoB yactui MeHee 50-107 M, 3aTeM MeJIKOMY 13-
Me/TbYeHNI0 Ha 3KCIEepPVMEHTATbHOM BOYKe-pOOIIKe
mo pasMepos vacTui, MeHee (2-3)-107°m. IlomyueHHbIit
MSACOKOCTHBIN (papll OXIaKAAI0T, IOAMOPAKUBAIOT O
temneparypel 0°C. K Hemy [06aBnAIOT JIefAHYyI0 BORY
VI 9ellyYaThlil JIefi B COOTHOIIeHMM 1:2 u mepeme-
HIYBAIOT. Ty CMeCh IOABEPraloT NMEPBUYHOMY TOHKOMY
M3METbYEHNIO Ha YCTAaHOBKE M/iA TOHKOTO M3MeTbYeHUs
MACOKOCTHOTO CBIPbSI C 3a30pOM MeXAy Hoxamu 50-107°
M, 3aTeM OXTaXKJaloT fo TeMmeparypsl 0 °C. 3aTeM MsACO-
KOCTHBIII (hapIll BTOPMYHO TOHKO M3Me/TbYalOT Ha MalllHe
«Masskolloider MKZA 10-15]». [oTOBy0 MACOKOCTHYIO
[ACTy OTHPAB/IAIOT HA TEIUIOBYI0 00pabOTKy MM TOMO-
PaKMBAIOT ¥ OTIPABJIAIOT HA XpaHeHue [6].

Ob6pabomxa macokocmHoli nacmoi
MB0POHCHOLL CHLEOPOMKOLL

[lonydyenHyro MACOKOCTHYIO IAcTy IIOfIBEpPraroT Te-
IJIOBOII 06paboTKe ¢ MCIOIb30BaHNMEM peareHTa — TBO-
poxxHoll cbiBopoTku ¢ pH 4,3. TBopoxxHas ChIBOpPOTKa,
IPOHMKAs BHYTPb MAcChl, PaclleligeT CTPYKTYpPy KOCT-
HOJ TKaHU, IIPU 3TOM 00pas3yrTCs KOJUIOUHbIE PacTBO-
pumble coefuHenus. Ilop feficTBreM IPOTEONUTUIECKUX
(bepMeHTOB, cofep)KalMXCsA B TBOPOXKHOI CBIBOPOTKE,
IPONCXOAUT paclierieHre 6eTKOBbIX BellecTs. Temmnepa-
Typa 90-100 °C yckopsieT mpoljecc, I03BoJIsAeT pa3pyInuTh
CTPYKTYPY KOCTHOJ TKaHM U IOBBICUTH PACTBOPUMOCTD
COEMHNUTETbHOTKAaHHBIX O€/IKOB 1 M3B/IeYb MX U3 KOCT-
Horo Kapkaca. IIponecc nepeMelmnBanusa ¥ HarpeBaHUs
OCYILIECTB/IAETCA PV IOMOLIY MarHUTHON Memanku. [la-
7iee MOY4EHHbII NNIEBOl KOMIIOHEHT CYHIMTCA U MPO-
IyCKaeTCsA depes HabOp CUT, I ONpefieNieHNs TPaHyIIo-
MeTpHUYEeCKOro cocTana [5].

Texnonozus npouseobcmsa 6enko6020 Komnnexca

Ha ocHOBaHMU SKCIIepMMEHTA/IbHBIX VCC/IeOBAHMI
IO OIpeNe/IeHNI0 TeXHOJOTMYEeCKNX PEXNMMOB IIpOuU3-
BOJICTBA OETKOBOTO KOMIIIEKCA IPEIOXKeHa CIeAYIoIast
pelenTypa U TEXHOJOTM4YecKas CXeMa B COOTBETCTBUM
¢ Tabnuueii 1 u pucynkom 1.

IIpy XpaHeHUM NPUTOTOBJIEHHOIO OEIKOBOIO KOM-
IIeKca B TedeHue (4-6) 4 mpu Temmeparype (2-4) °C npo-
VICXOIMUT HEe3HAUYMTEIbHOEe M3MEHEHVe MUKPOOMaIbHOM
00CeMEHEHHOCTY B CTOPOHY yBe/IM4YeH s, 63 I3MEeHEH
xapakrepa MUKpOdIopbl. IT0 paza OCTAaHOBKM pOCTa Ie-
per HadajioM J0rapupMIIecKoro XapakTepa pa3MHOXe-
HA. VICXOpiA, 3 9TOTO CJIeflyeT, 4TO J/IUTe/IbHOE XpPaHeHNe
6€e/IKOBOTO KOMIIIEKCA ¥ TPV He COOMIOJEHNI PeXIMOB
OXJIKIEHMS Y XPaHEeHVSI MOXKET IIPMBECTU K IHTEHCUB-
HOMY PasBUTHUIO MUKPOOPraHM3MOB, 00yCIaBIMBaIOIINX
€ero mopuy.

MuHepabHBIT COCTaB 00PasIIOB OIPeNe/I/IN Ha Macc-
criektpoMerpe « VARIAN 820 ICP-MS» (¢pupma « VARIAN,
ABcTpanus), BUTAMUHHBIN ¥ aMUHOKMCTIOTHBI COCTaBbI
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The meat-bone paste, which can be used in the formula-
tion of the protein complexes instead of 10-50% of the ba-
sic raw material during production of the combined meat
products (cooked sausages, small sausages, pates, semi-fin-
ished food products) was produced by the following tech-
nological scheme. At first, meat-bone raw material is sub-
jected to medium comminution to a bone particle size less
than 50-10~m, then to fine comminution to a bone particle
size less than (2-3)-10~* m using an experimental grinder.
The obtained meat-bone forcemeat is cooled, slightly fro-
zen to a temperature of 0°C. The ice water or scale ice are
added to it in a ratio of 1:2 and mixed. This mixture is then
subjected to the first fine comminution in the grinder for
meat-bone raw material with the clearance between knifes
of 50-107° m, and then cooled to a temperature of 0°C. Af-
ter that, meat-bone forcemeat is finely comminuted for the
second time in the machine “Masscolloider MKZA 10-15]".
The finished meat-bone paste is sent to heat treatment or
additional freezing and then to storage [6].

Treatment of meat-bone paste with curd whey

The obtained meat-bone paste is subjected to heat
treatment with use of a reagent, curd whey, with pH 4,3.
Curd whey penetrates inside the mass and breaks up the
structure of the bone tissue; as this takes place, the colloid
soluble compounds are formed.

The breakdown of proteins occurs under the action of
the proteolytic enzymes of curd whey. A temperature of
90-100°C accelerates the process, allows destroying the
bone tissue structure and increasing the solubility of the
connective tissue proteins and their extraction from the
bone framework. After that, the obtained food component
is dried and caused to pass through a set of sieves for deter-
mining the granulometric composition [5].

Technology of protein complex production

Based on the experimental research on developing the
technological regimes of protein complex production, we
proposed the following formulation and technological
scheme as shown in Table 1 and Figure 1.

During storage of the prepared protein complex for
4-6 h at a temperature of 2-4°C, the microbial content
slightly increases without changes in the composition of
microflora. This is the lag-phase before the logarithmic
phase of reproduction. This suggests that long-term stor-
age of the protein complex and non-compliance with cool-
ing and storing regimes can lead to intensive development
of microorganisms, which cause spoilage.

The mineral composition of the samples was deter-
mined on the Mass Spectrometer VARIAN 820 ICP-MS
(VARIAN Company, Australia), the vitamin and amino
acid composition by the method of High Performance
Liquid Chromatography on the Liquid Chromatograph
LC-20 Prominence (Shimadzu Company, Japan) and the
chemical composition by the method of one specimen. The
method consists in the consequent detection of moisture,
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Broth from cooked

A

Emulsification of PFE |
SmMynbruposaHue B3

By/IbOH OT BapKu cybnpoayKToB
t=80-85°C

meat by-products | Meat-bone paste |

MsAcokocTHana nacTa

1=(0,18-0,29) - 10°c

A

Bone fat | KocTHbI Kup
t=70-75°C

Treatment with curd whey |
O6paboTKa TBOPOXKHOM CbIBOPOTKOM

Emulsification of PFBE |

SmynbrupoBaHue BXXKI

At=(0,11-0,18)-10%c Blood of cattle | K

A

t=20-

posb uenbHaa KPC
22°C

Food component |
MULeBoi KOMMNOHEHT

Ultrafine grinding | ToHKoe namenvyeHne t= (0,18 — 0,29) - 10° c

A

Cooling | OxnaxkaeHune

t=2-4°C,1=2,7-10%c

A

Storing | XpaHeHne t =4

°C,1=(2,16-4,32)-10*c

y

Using in production of meat products | Ucnon

b30BaHWeE B MPON3BOACTBE MACHbIX NPOAYKTOB

Figure 1. Technological line of production of protein compound
Puc. 1 TexHonmornyeckas cxemMa IPOM3BOLCTBA OEIKOBOTO KOMI

MEeTOJOM BbICOK03()(HeKTUBHOI )KMIKOCTHOI XpOMAaTOrpa-
¢um, Ha >xupkocTHOM Xpomarorpade «LC-20 Prominence»
(bupma Ilumapzy, SInoHms), XMMuYecKuii cocraB Me-
TOIOM OJIHOII HaBeCKM MCCIefyeMoil mpobbl. Meron 3a-
K/II0YaeTCs B IOC/IEOBATeIbHOM OIpeNe/IeHNN B OIHOI
HaBecKe IPOJIYKTa COAeP>KaHVs BIIaTH, XIPa, 307IbI U 6er-
ka (TOCT 9793-74, TOCT P 51479-99, TOCT 23042-86,
T'OCT 25011-81).

PCSYJIbTaTbI n 06CY)KJ.ICHI/I€

HUccneoosanue XumuuecKkozo, AaMuHOKUCI0MmHo20
U HUPHOKUCTIOMHO20 COCMABO6 6enk08020
Komniexkca

C 1e/1b10 060CHOBaHMA BO3SMO>KHOCTY UCTIONb30BAHMA
6€/IKOBOTO KOMIIIEKCA B IIPOM3BOJCTBE MACHBIX IIPOAYK-
TOB B3aMEH OCHOBHOTO CBIPbSl IMPOBENEH PAJ, MCCIENO-
BaHMit. CpaBHMUTE/IbHAA Oll€HKA XMMMYECKOTO COCTaBa
II0Ka3ajIa, YTO MO COfeP)KaHMIO MIIIEBbIX BEIeCcTB Oen-
KOBBII KOMIUIEKC He ycrynaeT KoHuHe I n II kareropun
(Tabm. 2).

AHanyu3 NONMy4eHHBIX NAaHHBIX ITOKa3bIBaeT, YTO Oesl-
KOBBIJ KOMIIJIEKC IO XMMMYECKOMY COCTaBy aHa/IOTM4eH
MsAcy KoHuHbI I  IT Kareropun. B pesynbrare nposeneH-
HBIX MCCIeJOBaHUII YCTAaHOB/IEHO HalM4Me TeCHOM KOop-
PEALVIOHHON CBA3Y MEXJY COOTHOUIEHVMAMMI OCHOBHBIX
KOMIIOHEHTOB. [InineBas Il€HHOCTb NI0OOTrO IPOAYKTa
MO>KeT OBITh OlLieHeHa II0 CTeIIeHM COOTBETCTBUS €T0 XM-
MMYECKOTO COCTaBa TpeGOoBaHMAM COATAHCHPOBAHHOCTH
KOMIIOHEHTOB, OIpee/NAINX MOTPeOHOCTh YeloBeKa

4

IJIEKCa

fat, ash and protein (GOST 9793-74, GOST R 51479-99,
GOST 23042-86, GOST 25011-81) in one specimen of a
product.

Table 1. Formulation of protein compound
Ta6muua 1. PerienTypa 6e1K0BOro KOMIIEKca

Raw material, kg | Coipbe, B k1
Broth from cooked meat by-products |
12,0
BynboHn ot Bapku cy6énpoaykros KPC
Bone fat | JKup koctub1i 12,94
Whole blood of cattle | Kpoeb nensnas KPC 6,0
Food component from bone |
I 7 69,06
HIIIeBOi KOMIIOHEHT U3 KOCTH
Total: | Urtoro: 100,0

Results and discussion

The chemical, amino acid and fatty acid

composition of the protein complex

To justify the possibility of using the protein complex
instead of the basic raw material in meat product produc-
tion, a number of investigations were carried out. The com-
parative assessment of the chemical composition showed
that the protein complex was as good as horse meat of cat-
egories I and II in terms of the nutrient content (Table 2).

The analysis of the obtained data showed that the pro-
tein complex was similar to horse meat of categories I
and II by the chemical composition. As a result of the
performed research, the close correlations between the

5
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Table 2. Comparative assessment of chemical composition of horse meat and protein compound
Ta6. 2. CpaBHUTEIbHAS OLEEHKA XHMITYECKOTO COCTaBa KOHIMHBI i 6€IKOBOro KOMIIIEKCA

Horse meat* | Konnna*

Protein complex |

Indicators, % | Iloxasarenu, %
category I | I xkareropyn

category II | I kareropun benkoBbIii KoMIIeKc

Moisture | Brara 69,60 73,90 70,21+0,20
Protein | benmok 19,50 20,90 15,39+0,10
Fat | Kup 9,90 4,10 12,94+0,12
Ash | 3oma 1,00 1,10 1,46+0,06

* Note: the data are obtained from the literature. | * Ilpuveyanne: jaHHbIe B3ATHI U3 TUTEPATYPHBIX UCTOUHIKOB.

B OCHOBHBIX IIMIIEBBIX BEI[eCTBAX M 9HEPIUH, /IS COXpa-
HeHusA 370poBbsA. Teopus c6alaHCMPOBAHHOTO NMUTAHUA
OTBeYaeT ONTYMA/IbHBIM IIPONOPIVIAM OTAE/IbHBIX MNIIle-
BBIX BEI[eCTB B pal[MOHAaX NMuUTaHMsA. [TaBHOe BHUMaHue
IIPY 9TOM Y/ie/IseTCSl He3aMeHVMbIM KOMITOHEHTaM MUIIN.

CooTHouleHne MeXxpay Oenkamy, KUpaMyu U yITIEBO-
mamy npuHATO 1:1,4:4,1 (1 miofeil 3aHMMAIONIVIXCSA YM-
CTBEHHBIM TpyzoMm) 1 1:1,3:3,5 (mpu ¢usndeckoM Tpyze).
ITpn oneHke c6amaHCHPOBAHHOCTU OETKOB YYUTHIBAIOT,
9TO Ha O€/IKY KMBOTHOTO IIPOMCXOXKEHNSA JJO/KHBI IIPY-
xoautcs 55 % obiero KonmyecTsa 6enka. [Inmesas meH-
HOCTb IPOZYKTa T€M BBIIIE, YeM B OOJIbILel] CTEIIeHN ero
XMMUYECKNIT ¥ aMUHOKJC/IOTHBIN COCTaBBI COOTBETCTBY-
10T popMyrie cOTaHCUPOBAHHOTO IIUTAHMSL.

AHanu3 KoHUHBI | Kareropum Ioxasa, 4To IpM Ha-
YUY HEKOTOPOTO 3allaca He3aMeHVMBIX aMIHOKIICIIOT,
OH He OfINHAKOB /I BCEX HUX U, YTO TaKye aMIHOKIICIIO-
ThI, KaK U3OJIEIIIVH, JIHIVIH, TPEOHVH, CepOCOeprKalle
AMUHOKVC/IOTBI ABJIAIOTCA TMMUTUPYIOIVIMU. DTO MOXKET
OKa3aTb CYIeCTBEHHOEe BJMAHME Ha COaTaHCUPOBaH-
HOCTb IIpY KOMOMHUpOBaHMUM 6enKoB. [l TOro, 4To0b!
3TO B/IMAHME He OBUIO OTPUIIATETbHBIM, HEOOXOAVIMO IIPH
VICIIO/Ib30BAHUY MACHOIT 00pe3y KOHCKOI B MACHBIX 13-
JMAX 060raImaTh ero 6eTKOBBIM KOMITTIEKCOM.

CpaBHNTeNbHAA OLIEHKAa aMMHOKJC/IOTHOTO COCTaBa
6enmkoBoro Komiiekca u KoHyHsl I u II xareropun npen-
CTaBJ/IeHa B Tabmume 3.

AHanu3 MaHHBIX aMMHOKMCIIOTHOTO COCTaBa CBHUE-
TE/IbCTBYET O COATaHCUPOBAHHOCTY HE3aMEHUMBbIX aMM-
HOKIC/IOT 6€/IKOBOTO KOMIIZIEKCA 1 BLICOKOM COJePXKaHUN
JTMMUTHUPYIOMINX OMOOTMYECKYI0 IIeHHOCTb He3aMeHM-
MBIX aMUHOKIC/IOT: JIN3VHA, JIEMIIHA, TPEOHNHA.

main component ratios were determined. The nutritive
value of any food product can be assessed by the degree
of compliance of its chemical composition with the re-
quirements of the component balance determining the
human need for the main essential nutrients and energy
for health maintenance. The theory of the balanced diet
corresponds to the optimum proportions of certain nu-
trients in a human diet. The primary attention is given to
the essential nutrients.

The ratio between proteins, fats and carbohydrates
is 1:1.4:4.1 (for individuals engaged in mental work) and
1:1.3:3.5 (for those engaged in physical work). When as-
sessing the protein balance, it is taken into consideration
that animal proteins should account for 55% of total pro-
tein content. The greater the degree of compliance of prod-
uct chemical and amino acid compositions with the cor-
responding formula of balanced nutrition, the higher the
nutritive value of a product.

The analysis of horse meat of category I showed, that
with the presence of the essential amino acids, their con-
tent is not the same, and several amino acids, such as iso-
leucine, leucine, threonine and sulfur-containing amino
acids, are limiting. That could have a serious effect on the
amino acid balance when combining proteins. To ensure
that this effect is not negative, it is necessary to enrich
horse meat trimmings with the protein complex when us-
ing them in meat products.

The comparative assessment of the amino acid compo-
sition of the protein complex and horse meat of categories
Iand II is presented in Table 3.

The data analysis of amino acid composition suggests
the balance of the essential amino acids in the protein

Table 3. Comparative assessment of amino acid composition of horse meat of I and II category and protein compound
Ta6m. 3. CpaBHHUTeNbHASA OL[eHKA aMITHOKICTIOTHOTO cocTaBa KoHuHbI I 1 I kaTeropun u 6e1koBoro KoMmmnaekca

Sl e oeik, * Horse meat of category II | | * Horse meat of category I | Protein complex |

g/100 3 of protein | Hesanenmunie *Konuna II kaTeropun * Konnna I kaTeropun benkoBblii KOMIITEKC

AMMHOKICIOTHL, T Ha 100 r 6enka
Valine | Banuu 10,79 6,11 5,98
Isoleucine | 3oneiiun 8,65 4,82 4,42
Leucine | Jleituun 16,18 9,13 9,17
Lysine | JIusun 18,83 7,56 8,77
Methionine | MeTnonus 5,12 2,09 2,01
Threonine | Tpeoxun 10,00 4,13 4,87
Tryptophan | Tpunrogpan 3,05 1,33 1,62
Phenylalanine | ®enunananun 9,28 3,86 3,83
ol esentalamine acls]

* Note: data from literature sources. | * [Ipumeuanme: JaHHbIe B3ATHI U3 TUTEPATYPHBIX UCTOYHIKOB.
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17151 6071€€ TOTHOTO MCCTIe;OBAHMA NNIIEeBO IIEHHOCTH
6e/TKOBOrO KOMIIZIEKCA VICCTIEIOBA/IN €T0 YKMPHOKMUCIOT-
HBIII cocTas (Tabm. 4). [Ipy u3ydeHNN >KMPHOKUCTOTHBIX
COCTaBOB 0€TKOBOTO KOMIIJIEKCA ¥ KOHMHBI YCTaHOBJIEHO,
9TO OGETKOBBII KOMIUIEKC II0 COfIePXKAHUIO XKMPHBIX KIC-
JIOT 3HAYUTENIbHO IpeBocXofuT KoHuHy II kareropmm,
oco6enHo no coxiepxkanmio ITHXKK, uto cBuperenpcTByeT
0 6M0/IOTMYEeCKO IIEHHOCTH 6€TKOBOTO KOMIITEKCA.

Onpebeneuue MuHepanvHviX eeuiecms
U BUMAMUHO8 8 0e/IKOBOM KOMNJIeKCe

I oLleHKM OMONIOrMYEecKOM ¥ MUIEBOI I[eHHOCTU
IIpOAyKTa COfiep)KaHMe BUTAMUHOB, MUKPO- M MaKpO3-
JIeMEHTOB IIPefiCTaB/IseT OOBIIOI MHTEPeC, TaK KakK OHO
MMeeT HelloCpelCTBeHHOe OTHOIIeHNe K IIpolieccaM po-
CTa, KpoBOOOpalleHNs1, 0OOMeHa BellecTB ¥ APYTUM IIpo-
1jeccaM, IPOUCXOAALIMM B OpraHusMe uenobeka. CoB-
pEeMeHHbIe IIPEACTaBAeHNsA O OMONIOIMYEeCKO IIeHHOCTH
IPOAYKTa IOATBEP>KAAIOT HEOOXOAMMOCTD JOCTATOYHOTO
copiep>kaHus B Iuiie Oe/ka, He3aMeHVMbIX AMIHOKVIC/IOT
U IPYTUX BOKHENIINX (GaKTOPOB IUTAHNS — BUTAMIHOB,
MUKpPO- ¥ MaKpO3JieMeHTOB. VI3061/1e 1y HeJoCTaToK
UX B OpraHM3Me BbI3bIBAaeT BpeJHOe JIeICTBUe, TaK Kak
OHM IPUHMMAIOT HEIIOCPEe[ICTBEHHOE y4yacTye B Mpoliec-
ce KpOBETBOPEHM U BIUAIOT HA [eATeIbHOCTb HEPBHOIA,
CepAeYHO-COCYAMUCTON CUCTEM U Jp.

OpnHoit 13 BakHeNINX (QYHKUIMII MMHEpPATbHBIX Be-
IIeCTB SIB/IAETCS COflep>KaHue B OpraHusMe HeoOXomu-
MOTO KUCTIOTHO-IIIeIOYHOTO paBHOBecus:. VccnenoBanus
MHOTUX aBTOPOB CBUJIETE/IbCTBYIOT O TOM, 4TO docdop,
MarHmii, KaabLtii, JKe/e3o0, a TaKkKe MUKPO3/IeMeHThI He-
06XOMIMBI [I/1A IIOJTHOL[€HHOTo uTanus [7, 8].

3HaunTenbHas GpusnoIorndeckas aKTMBHOCTb MUKPO-
3/1eMEeHTOB, HeCMOTpPsl Ha Majloe Cofiep>KaHue UX B opra-
HU3Me, OOBACHAETCS TeM, YTO OHM IPUHMMAIOT y4acTue
B CTPYKType psfa ¢pepMeHTOB, TOPMOHOB, BUTAMIHOB.
Ponmb MUKpoO3/ieMeHTOB B OpraHmu3Me Be/MKa, TaK Kak
BCe peakIuy CUHTe3a, pacrazia, oOMeHa IPOTeKaT IpK
aKTMBHOM MX y4dacTuu. CjefoBaTe/lbHO, MOXHO CHIe/IaTh
BBIBOJI, YTO [JOCTAaTOYHOE KOMNYECTBO MUKPO3/TEMEHTOB
SABJIACTCSA ONHMM U3 OIpefe/omnx (HakTOpoB IMOTHO-

complex and a high content of the essential amino acids
limiting the biological value: lysine, leucine and threo-
nine.

For more complete study of the protein complex nu-
tritive value, the fatty acid composition was analyzed
(Table 4). When studying the fatty acid composition of
the protein complex and horse meat, it was established
that the protein complex is far superior to horse meat of
category II in terms of the fatty acid content, especially
content of PUFAs, which demonstrated the biological val-
ue of the protein complex.

Determination of mineral elements and vitamins
in the protein complex

The content of vitamins and macro- and microelements
is of great interest for evaluation of the product biological
and nutritive value as they are directly relevant to the pro-
cess of growth, blood circulation, metabolism and other
processes, which occur in a human body. The present con-
cept of the food product biological value confirms the need
for sufficient content of proteins, essential amino acids and
other important factors of nutrition, such as vitamins,
macro- and microelements, in food. Their abundance or
deficiency in a human body has a detrimental effect as
they are directly involved in hemopoiesis and influence the
function of the nervous and cardiovascular systems, and
others.

One of the main functions of mineral elements is to en-
sure the necessary acid-alkaline balance in an organism.
Research studies of many authors suggest that phospho-
rous, magnesium, calcium, iron and microelements are es-
sential for adequate nutrition (7, 8].

The significant physiological activity of microele-
ments despite their low content in an organism is at-
tributed to their involvement in the structure of several
enzymes, hormones and vitamins. The role of microele-
ments in an organism is significant as all reactions of
synthesis, breakdown and metabolism occur with their
active participation. Therefore, it can be concluded that
sufficient quantity of microelements is one of the deter-
mining factors for human adequate nutrition. The con-

Table 4. Comparative assessment of amino acid composition of horse meat of I and II category and protein compound
Tabmuia 4. CpaBHUTETbHAS OlleHKA aMUHOKICTTIOTHOTO cocTaBa KoHUHBI I i IT kaTeropuu u 6€1K0BOro KomMmiekca

Fatty acids, g/100 g | Code of acid | * Horse meat of II category | Protein complex |

JKupHbie kucnotsl, r Ha 100 r npogykTa Kop x1ucmoTs1 *Konuna II xareropun benkosplii KoMIImexc
Saturated: | Hacbiuienusie:
Myristic | MupucrusHoBas (C14:0) 0,29 0,42
Palmitinic | lTaneMuTnHOBasK (C16:0) 2,29 3,64
Stearinic | CreapunoBas (C18:0) 0,39 0,87
Monounsaturated: |
MoHOHeHAaChIIeHHbIE:
Myristoleic | MupucronentoBas (C14:1) 0,06 0,22
Palmitoleic | IlanbmMutonensosa (C16:1) 0,73 0,99
Oleinic | OnennoBas (C18:1) 3,23 5,01
Polyunsaturated: | IlonnnenacpiueHusre:
Linoleic | JTnnomeBas (C18:2) 1,12 1,60
Linolenic | TunonexoBas (C18:3) 0,17 0,17
Arachidonic | ApaxugoHoBas (C20:4) 0,02 0,02

* Note: data from literature sources. | * Ilpumeuanue: faHHble B3ATHI U3 TUTEPATYPHBIX UCTOYHUKOB.
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IIeHHOTO IMTAaHMA YeloBeka. Pesy/bTaTsl aHammsa cogep-
JKaHWsSI MUHEPAIbHBIX BEIeCTB NPUBENEH HA PUCYHKE
2. ButaMuHHBIN cOCcTaB 6€IKOBOTO KOMIIIEKCA BKIIIOYa-
et: Tuamu# (Bl) — 0,05 mr/100 r, pu6odmasun (B2) —
0,064 mr/100 r, amauns (PP) — 0,64 mr/100 1, ackop6uHO-
Bas kucnora (C) — 0,85 mr/100 r.

Bonbuias mMaccoBas monsa Oenka B NMUILEBOM KOMIIO-
HeHTe, 6eTKOBOM KOMIIIEKCE €llfe He SIB/ISETCS KPUTEePH-
€M BBICOKOJT OMOTOrNYeCKOIl IIeHHOCTH, ¥ T09TOMY HaMU
ObUTM [OIOMTHUTEBHO PACCIMTAHBI AMUHOKUCIOTHBIE
CKOPBI MHUIIEBOrO KOMIIOHEHTA U GETKOBOTO KOMIUIEKCA.
Pe3ynbTaTbl MCCIEOBaHMs OMONTOINIECKON II€HHOCTH
KOHMHBI I KaTeropmu, MMIEBOr0 KOMIIOHEHTA U3 KOCTH
1 6e/TKOBOTO KOMIUTEKCA TMPeCcTaBIeHbl B TAOMMIeE 5.

tent of mineral elements in the protein complex is shown
in figure 2. The vitamin composition of the protein com-
plex includes: thiamine (B1) — 0,05 mg/100 g, riboflavin
(B2) — 0,064 mg/100 g, niacin (PP) — 0,64 mg/100 g,
ascorbic acid (C) — 0,85 mg/100 g.

The high mass fraction of protein in the food compo-
nent and the protein complex is not a criterion of the high
biological value of the products, and, therefore, the amino
acid scores of the food component and the protein complex
were additionally calculated. The results of the research of
the biological value of horse meat of category II, the food
component from bone and the protein complex are shown
in Table 5.
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Table 5. Comparative analysis of biological value of horse meat of II category, food component from bone and protein compound
Ta6m. 5. CpaBHUTETbHBIIT aHATIN3 OHOTOTITYECKOIT IIeHHOCTY KOHMHBI 1 KaTeropuu, MiiieBoro KOMIIOHEHTA U3 KOCTH 1 G€TTKOBOro KOMIUIEKCa

| AMIHOKUCTOTHBIIT CKOP, %/Amino acid score, %
Amino acids | AmuHOKMCTOTHI Horse meat of II category | frolr:r(l)(l))((l)rcl‘enrg;ne:;oﬁ Protein complex |
Konuna II kareropuu 0 benkosblii KoMImexc
KOMIIOHEHT M3 KOCTU

Valine | Bamuu 103 109 120
Isoleucine | 3oneiiun 103 113 110
Leucine | /Teityun 110 142 131
Lysine | /Insun 163 157 159
Methionine + cystine | MeTronuH + mucrus 114 101 106
Threonine | Tpeonux 119 124 122
Tryptophan | Tpunrtodan 146 173 162
g)henylalamne + tyrosine | 133 106 115

€HMTATAaHIH + TUPO3IH
}{“ imiting aming acids| Her/No Het/No Het/No

HMUTHPYIOLYe AMIHOKICIOTHI
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3akiaoueHne

Taxum o6pa3oM, B pesynbTaTe IPOBEEHHBIX 9KCIIEPU-
MEHTA/IbHBIX MCC/IEJOBAHMIT IPefIO>KeHa KOMIUIEKCHAs
nepepaboTKa MACOKOCTHOTO CBIPB J/IS TIOJTy9€HIS MACO-
KOCTHOJT IIaCTBI ¥ TEIUIOBasi 06paboTKa MACOKOCTHOI Ia-
CTBI TBOPOXKHOI CBIBOPOTKOI /I ITO/TyYE€HNA NUILIEBOTO
KOMITOHEeHTa. B xoze paspaboTku 6e1KoBOro KOMIIEKca,
COCTOALINII U3 MUILEBOTO KOMIIOHEHTa U3 KOCTU U Oer-
KOBO-XX1po-KpoBsHO! aMmynbcuu (BXKK9I), ompenenena
nuieBas ¥ O1oIorndecKas eHHOCTD, JOKa3aHa BO3MOX-
HOCTb MCIO/Nb30BaHMA OEIKOBOTO KOMIUIEKCA B3aMeH
OCHOBHOTO CBIPbsI B IIPOM3BOACTBE MACHBIX IPOLYKTOB.
CpaBHUTE/IbHAA OLIEHKA XMMIYECKOTO COCTaBa II0KA3asIa,
YTO IO COfIeP>KAHNUIO MNIIEBLIX BEIIeCTB OeTKOBBIN KOM-
I1eKc He ycTymnaeT KonuHe I u I kateropun. AMmHOKMC-
JIOTHBIII COCTaB OEIKOBOIO KOMIITIEKCA CBUIETEIbCTBYET
0 c6aIaHCHPOBAHHOCTY U BBICOKOM COZIep>KaHUM JIMMM-
TUPYIOLUX OMONTOIMYECKYI0 I[eHHOCTb He3aMeHMMBIX
aMMHOKIICIIOT: IM3MHA, TelINHA, TpeoHnHa. Habmomae-
Cs1 BBICOKOE COfiep>KaHMe IO/IMHEeHACHIeHHBIX JKMPHBIX
KICTIOT B O€TKOBOM KOMIIIEKCE, YTO CBUJETEIbCTBYET
0 OMOJIOTIYECKOI LIEHHOCTN O€TKOBOr0 KOMIITIEKCA.

Vicxopst 3 mpOBeleHHBIX MCCIeOBAHNII VI TIOTy4YeH-
HBIX pe3y/IbTaTOB, OEITKOBBII KOMIIIEKC Ha OCHOBE IIN-
meBoro kommnoHeHTa u3 koctu n b)KKS Bo3MoxHO uC-
II0/Ib30BaTh B PeLleNIType MACHBIX IIPOJyKTOB IIpU 3aMeHe
OCHOBHOTO CBIPbSI.

bnarogapHocTh

ABTOpBI 671arOfAPAT COTPYAHMKOB aKKpPEAUTOBAHHON
VICIIBITATe/IbHOJ PerOHaIbHOM J1ab0paTopuyl MHKeHEePHO-
ro npodus «HaydHblil LIeHTp pafiMiosKOIOINYeCKIX UCCTIe-
TOBaHMIT» TOCYAApCTBEHHOro yHuBepcutera nMenn Illaxa-
puma r. CeMeili 3a TOMOLIb TP TPOBETIEHNI aHATU30B.
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Conclusion

Thus, as a result of the performed research, the com-
plex processing of meat-bone raw material for meat-bone
paste production and heat treatment of meat-bone paste
with curd whey for food component production were
proposed. During the development of the protein com-
plex consisting of the food component from bone and
protein-fat-blood emulsion (PFBE), the nutritive and bi-
ological value was determined, the possibility to use the
protein complex instead of the basic food raw material
in meat product production was proven. The compara-
tive analysis of the chemical composition showed that the
protein complex was as good as horse meat of categories
I and II in terms of the nutrient content. The amino acid
composition of the protein complex demonstrated the
balance of the essential amino acids and a high content
of the essential amino acids limiting the biological value:
lysine, leucine and threonine.

The high content of the polyunsaturated fatty acids
was observed in the protein complex, which indicates the
biological value of the protein complex. Based on the per-
formed research and the obtained results, it was concluded
that the protein complex based on the food component
and PFBE can be used in formulations of meat products
instead of the basic raw material.
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