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BeBegeHune

Msaco n mAcHaa NpPoAyKuusa BO BCEM MUpe coCcTaB/A-
0T BaXHbIA CErMEHT paunoHa, NOCKoNbKy OHM obecne-
YMBAKT XUTeNen nnaHeTbl HEOOXOAUMbIMWU MUTaTENb-
HbIMW BelecTBamMu, KOTOpble HEBO3MOXXHO MONYYUTb
ynoTpebnasa, Hanpumep, pactutenbHyw nuwy [1]. 3a
nocnefHue 20 net HabngaeTcs NOBbIWEHHbIV CNPOC Ha
MSICO W MACHble MPOAYKTbl B pas3/IMYHbIX 4acTax mupa
(Bkntouvas Adpuky, Asnto, EBpony, CoeguHeHHble LW Ta-
Tbl AMEPUKWN), 4TO 06YC/IOBNEHO NOBbIWEHNEM KayecTBa
XWU3HUW, yBeENMYeHUeM [0X0L0B HaceneHna. OpgHospe-
MEHHO C 3TUM, BCe 6OMbllee BHUMaHMe CTano yhenatb-
CAl He TONbKO MSACY, HO U cb6opy M 06paboTKe NOBGOUHBIX
npoayktoB. CornacHo fgaHHbIM [2] cTOMMOCTb Nob6ou-
HbIX MPOAYKTOB MOXET focTuraTtb npumepHo 10-15 % ot
CTOMMOCTU >XXUBOTO XMBOTHOTO B CTpaHax C pasBuUTbIM
)XMBOTHOBOACTBOM, XOTS BCEro Ha NO6OYHbIEe MPOAYKThI
NPUXOAMNTCA OKOMO 2/3 macchl XXMBOTHOro nocne y6os.
MpoaykTel y60a B MMpe pasgenstoTcs Ha gBe 60/blune
rpynnel Edible (cbepobHble, nuuiesblie) M non-edible
(Hecbepo6Hble, HenuweBble). CbefobHble MPOAYKTHI
y6osf, npepctaBneHbl cybnpogykramu (NevyeHb, MOYKM,
A3bIK, cepaue v Ap.), K HecbeA06HbIM OTHOCATCA (Kepa-
TUHCOLEpXallee cbipbe — pora, Konsita u ap).

temortem factorsontk ia iityofby-products issviown. Simuttaneously. t k "iysofoptimatby-product

OcHOBHas 4yacCTb

Muuwesble, cbefobHbIe MPOAYKTHI Y604, ewe Ha3blBa-
emble EBPS — 370 NpoAyKThl, KOTOPbIE MPOLW/IN 3KCNep-
TN3y Ha 6OoliHe rocyfgapCTBEHHbIM MHCNEKTOPOM U AOMNY-
WeHbl AN nepepaboTKM Ha nuwesble uenu. HanpoTtus
IEBPs-He ponyckakTca ana notpebreHnUs M Hanpasns-
IoTcA Ha nepepaboTKy AN NPOM3BOACTBA HEMWLLEBON
npogykumu. Cuntaetcs, 4to EBPS, oco6eHHO neyeHb, No-
YKK, A3bIK U cepAue MoryT obecneymBaTb HEO6X0AUMbIMU
nuTaTenbHbLIMW BeLeCcTBaAMM B TeX pernoHax, rge Msco
N MACHbIE MPOAYKTbI OFPaHUYeHbl MU NX KOSIMYECTBO He-
[OoCTaTOYHO ANA yAoBNeTBOpeHUA noTpebHocTel nogei
B nuTaHuu [3]. MOCKOMbKY N3BECTHO, YTO C YBEIMYEHNEM
XWUTenen nnaHeTbl Ha NepPBbIA NNaH BbIXOAUT OrpomMHas
npo6semMa NpPoLOBONLCTBEHHOW 6e30NacHOCTW, U3MEHe-
HUe KnumaTa M HexBaTKa >XMBOTHOro 6enka, 0Co6eHHO
B pasBuBaloLLnXca cTpaHax.

Nmelowwneca pgaHHble, onybanMkKoBaHHble BcemunpHOi
OpraHnsauuneii 3gpaBooxpaHeHuns [4] cBuaeTenbCTBYHOT
0 TOM, 4TO 6onee ABYX MUNINAPAOB Ye/I0BEK B MUpPE, OCO-
6eHHO B pa3BuBalLWMUXCA CTpaHax, UCNbITbIBAT Aedun-
LUT OCHOBHbIX NMULLEBbIX BELWECTB, TAKUX KaK BUTaMUHbI
N MUHepanbHble BelwecTBa, B HaCTHOCTN BUTaMuUH A, ihog,
Xeneso M UMHK. 0N MUHMMaNbHOro YAO0B/ETBOPEHUSA
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noTpe6HOCTM 3TuX Ntogeil noTpebyeTcs 0koio 20 © XKu-
BOTHOTO 6e/ika Ha YenoBeKa B fieHb, W 7,3 Kr 6enka B rog
[4]. Ncxopa u3 aTOro UCTOUYHUKKN 6enka, Takne Kak EBPs
MOTYT 6bITb UCMOMb30BaHbI A1 CHUXEHUSA YIpOo3bl Hejoe-
haHuA. YuyeHble us HugepnaHgos Ockerman, H.W. n Basu
npoBenu wuccnefoBaHWsA MNUWEBON LEHHOCTM cy6npo-
OYKTOB M YCTAHOBW/N, YTO OHM cofepXaT HeobxoAuMble
nutaTenbHble BellecTBa, Takme KakK BUTaMWHbI TPynnbl
B, aMMHOKMNCNOTbI U XXMUPHbIE KNCNOTbI, MUHEPa/IbHbIE Be-
L ecTsa, KOTOpble COOTBETCTBYIOT UX COAEPXaHUIO B Mbl-
WweyHoW TKaHu [5]. Poccunitckne yyeHble Ha MPOTSXKEHNN
MHOTUX fIeT 3aHUMalTCA U3yYEeHNEM NULLEBOW LLEHHOCTK

MACHOTO Cbipbs W CYyO6NpoAYyKTOB, MOJyYEHHblE AaHHble
ony6/IMKOBaHbI B psifie OTpacneBbliX CNPaBOYHUKOB [6].

C gpyroii cTtopoHbl, IEBPs (He nuuweBble NpOAYKThI
y604), Takne Kak KOCTU, LWIKypa, KOXa, Nnepbsa, KOnbita,
pora, BONOCHI, WeTNHa U Ap. nocne nepepaboTkn MoryT
6bITb TPAHCOPMMUPOBAHbLI B MOSIE3HbIE U LEeHHblE NPO-
OYKTbl ON8 4YenoBeka WM XWUBOTHbIX [7] (Puc. 1). N3-
BECTHO, YTO KOCTb MOXeT ObITb NepepaboTaHa B KOpPM
ONA CKoTa, B KayecTBe MCTOYHMKA MUHepasoB, OA4HOB-
pPeMEHHO € 3TUM KoXa/liKypa W nepbsa HalWAW WUpoKoe
NPpUMeHeHne B Nerkoii NMPOMbIWIEHHOCTN WU TEKCTUNb-
HOl MPOMbILWEHHOCTN, OL4HOBPEMEHHO C 3TUM, psf cy6-

|
MNeyeHb Moukun Cepaue KuweuHas XKenynok XBOCTbI
060/104Ka
A3bIK Mosru O6pesb NonoBsble opraHbl Cyxoxunusa
MsCHas
llerkoe CeneseHka Tpaxes n ap. ronosbl 1 ap.
MueBble MuuweBble /HenuwieBble
Pora Mepo Konbita Lkypa v ap.
HernvieBble

Puc. 1. M1LLEeBble U HENWLLEBbIE MPOAYKTbI y60s
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NPoAyKTOB uCNOb3yeTcsa ANA MPOM3BOACTBA NeKapcT-
BEHHbIX NpenapaTos.

CToNT OTMEeTWUTb, 4TO Knaccudukauma no60UYHBIX
NPOAYKTOB >XWBOTHOTO MNPOUCXOXAEHUA OTIMYaeTcA
B pa3HbIX CTpaHax. B pafe cTpaH cywecTByeT pasfeneHue
Ha cbeflo6Hble N Hecbef06Hble (MULLEBLIE U HEMULLEBLIE),
KaK yxe 6bl/10 OTMEYEHO Bbllle, B APYIrMX — Ha OpraHu-
Yeckue U HeopraHuyeckue NpoaykTbl [7]. OgHOBpPEMEHHO
C3TUM cy6npoAYKTbl MOTYT 6bITb CTPYNMMPOBaHbI B TPYU
rpynnel: 6enble cybnpoAyKTbl, TeMHble CybnpoAyKThl
M KpacHble cyb6npoayktbl [8]. Hanpumep, B Benukobpu-
TaHWu cybnpoAyKTbl noApasfensaT Ha KpacHble — ne-
YeHb, Nerkve, A3blk, XBOCT U T.4., 6enble — XuUp U MAc-
Hyl o6pes3b. B Poccuu, cornacHo pgelicteytouemy FOCT
32244, cybnpoAyKTbl, B 3aBUCMMOCTM OT BuAa y60MnHOro
XXMBOTHOrO, nogpasfensaioT Ha roBaXbobu, CBUHbIE, 6apa-
HbU 1 Ap., aB 3aBUCUMOCTM OT MOPKHONOTMYECKOro cTpoe-
HUA 1N cnocob6oB 06paboTku cybnpoAyKThl NnoApasfensoT
Ha MAKOTHbIE, MACOKOCTHbIE, LWEePCTHbIE U CAN3UCTLIE.

Bo Bcem mMupe npaBuna Mo MHCNEKTUPOBaAHUIO Cy6-
NPOAYKTOB [O0BO/IbHO CXOXW W MPOBOAATCA BETBPayOM
cpasy nocne y60s XMBOTHOTO Ha nNpeameT OTCYTCTBUA
MHGekunin (Hanpumep, unbpos, Tybepkynes n ap.) [7].
TakXe cneuuanucT obpawaeTr BHMMaHUE Ha Hanu4yune
CUHSAKOB, €C/M OHW 06HapyXMnBakTCca B N06bIX opraHax
TyWun, TO NOPaXeHHble YacTn UNU Jaxe Lefble opraHsbl
06bIYHO M30NUPYIOTCA U HE MOCTyNalT Ha fafbHelwWwyto
nepepa6boTky. KuweyHoe cbipbe nogsepraeTca NpomblB-
Ke n o6paboTke, cybnpoAyKTbl MHCNEKTUPYHOTCHA, B TOM
yncne M Ha npeamMeT Hannyma NOBEPXHOCTHbLIX Aedek-
TOB, K KOTOPbIM OTHOCATCSA pa3pesbl, Hannyne 60ponasBokK
n apyrue.

LWnpokoe npumeHeHne cybnpoayKTbl NONYYUNN MO-
cne Toro, Kak 6bi10 NpoBeeHo 60/bWOE KONNYECTBO pa-
60T AO0Ka3blBaKLWMKUX WX BbICOKYH MULLEBYI LEHHOCTb.
OHM cTanu WMPOKO ncrnonb3oBaTbes B EBpone, KOXXHOM
Amepuke, CeBepHoil Amepuke, Azun, Adpuke n ABctpa-
nmn. B Appuke Bce cybnpoayKTbl MCNOMb3YIOTCA B MULLY,
Tak uccneposaHue, nposefeHHoe B Comanu, nokasano,
4TO Cy6nNpPoOAYKTbl MOTPEe6NAAIT XUTeNNn BCEX BO3PACTOB
[8]. Kak npaBunio, cy6npoayKTel NoABEPrarTca Tpagnum-
OHHbIM crocobam Tepmuyeckon 06paboTKmM: Kapke, Bap-
Ke, TYWWEHUO C OBOWAaMU UIN APYTUMU UHTPEANEHTaMN.
B HekOoTOpbIX CTpaHax U3 neyeHn roToBAT nawTeT, dya-
rpy wnu konb6acs [9,10,11]. YTo 06YC/NIOB/IEHO HE TOJ/ILKO
CBOEO0Opa3HbIMM OPraHoNEeNnTUYECKUMUN XapakKTepmnucTmka-
MU, HO TakXe W BbICOKUM cogepxaHuem 6enka, xenesa,
Meau U BUTAMUHOB.

CornacHo onpocy, npoBegeHHoMy cpeaun 1030 xxuTenei
Benuko6putaHum, 66110 06HAPYXEHO, YTO NOAM B BO3-
pacTe oT 18 neT u cTapwe AOBOJ/IbLHO 4acTo ynoTpe6nsawT
B NULLY KYPUHYIO NeveHb [12]. O4HOBPEMEHHO C3TUM, FO-
BAXbe cepAue n nevyeHb ABNATCA UCTOYHUKAMWN KO3H3U-
ma Q10, ero cofep)kaHue B flaHHbIX BUAax cy6bnpoayKkToB
BblllE, YEM B MbILIEYHOI TKaHW. B gononHeHue K aTomy,
Ercan, P. 6b1/10 ycTaHOB/NEeHO, 4YTO nepeBapumocTb Q10
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B CepfLe 1 NeyeHN 3HAYMUTENBLHO BbilWe, YEM NepeBapuBa-
eMmocTb Q10 B MblWweyHOn TKkaHn. KochepmeHTbl Q10 npo-
N3BOAATCA rNaBHbIM 06pa3oM B MUTOXOHAPUAX, KOTOpbIE
NnoKasblBaloT, YTO MeYeHb U cepAeyHas MblilwLa cogepxar
60/1ee BbICOKME MUTOXOHAPUN, YEM ApYTrMe YacTu MblLley-
HOW TkaHwu [13].

N3BECTHO, YTO NeyeHb ABMASAETCA XU3HEHHO BaXHbIM,
CcbefobHbIM OpraHoMm, KOTOpPbIA cocTaBnseT okono 1-2 %
OT XXMBOW Macchl KpyMHOro poratoro ckota u 6onee 6orat
MUHepanamMn M BUTAMUHAMW MO CPaBHEHMWIO C MbllWeY-
HOW TKaHbl [14]. WccnepoBaHMsA Nokasann, YTO MeYeHb
ropagunHel cogepxut ot 3,5 go 7,8% xunpos. B ocHOB-
HOM XWpPbl NEeYeHU XXBaUYHbIX XXNBOTHbIX cofepxart 6onee
ONVHHOLENOYEYHble MONIMHEHACbHLUEHHbIE XUPHbIE KUC-
N0Tbl, CTEAPUHOBYIO KUC/IOTY U MeEHee NajibMUTUHOBYIO
KUCNOTY, B OT/INUME OT MblILIL, TeX Xe XUBOTHbIX [15,16].
YyeHble n3 KOXxHoI Kopeun Seong v gp. ycTaHOBMUAMK, 4YTO
cofepxaHue Xupa B CBUHOW NeyeHW COMOCTaBUMO C CO-
Jep>XaHUeMm Xunpa B MbllLEYHOM TKaHW KPYMHOro porarto-
ro ckorta [17].

Moykn N neyeHb 60ratbl BATAMUHOM pubONaBUHOM
(1,677-3,630 mr/kr), uto B 5-10 pa3 npesbillaeT ero co-
JepXaHve B MbllWeYHON TkaHWn. OLHOBPEMEHHO C 3TUM
neyeHb — 3TO UCTOYHUK HWauuMHa, BUTamnHOB Bl2, B6,
¢honaynHa, ackopb6MHOBOI KUCNOTblI M BUTaMuHa A. Cun-
Taetcsa, Yyto 100 r meyeHU CBUHMUHbLI UAN TOBAAUHbLI, MO-
3B0ONAKT 06ecneynTb oT 450-1100 % OoT TpebyemMoro Kosm-
yecTBa BUTamuHa A [18].

benok neyeHn mMeHee (MYHKUMWOHAaNEH, B OT/NYMe OT
6enKa MblWeYHOW TKaHW, 4TO CBA3AHO C WOHHON CUMOM
n cofepxaHnem BogopacTBopuMblix 6enkos [19]. Uccne-
[oBaHMA oBeybel neyeHn [16] nokasanu Hanbonee BbICO-
Koe cofiepXXaHue MOJIMHEHACBhILEHHbIX XUPHbIX KUCNOT
B MeYeHW B OTNMUME OT A/IMHHelWweld MbiW bl CAWHbI.
AHanornyHble nccnepoBaHus, No NOATBEPXAEHUIO 6onee
BbICOKO MWLW,EBOW LEHHOCTU MeYeHu, a UMEHHO C He-
CKOMIbKO MEHbL WM COfep)XaHWem B Hel HacblWeHHbIX
XXUPHbIX KNCMOT MO CPABHEHMWIO C ANIMHHEALWeEeN Mblw L el
CMUHbI 6bINM NPOBEAEHbl YYHEeHbIMU U3 ApYyrux cTpaH [18].
YueHbiMu Purchas n Busboom 6b110 AgoKa3aHO, 4TO ne-
YeHb COLEPXMUT GONblUe Xenesa, YeM MbilleyHass TKaHb
roBAAMHbLI, 4TO MOATBEPXAaeT Heob6X0AMMOCTb NnoTpe-
6neHns neyeHn 6GepeMEHHbIMU XXeHLWUHAMU 1 AeTbMU,
BBMAY ob6ecrnevyeHna HeoOXOAMMOro cofepXaHus B UX
paunoHe Xenesa ANA NPaBUNbHOT0 MYHKLUOHNUPOBAHUA
KpoBU. TakxXe ObI/1I0 0O6HAPYXKEHO, YTO MEYEHb COLEPXKUT
yMepeHHOe KOJSIMYEeCTBO TaypunHa, KapHo3MHa 1N KpeaTuHa
B CPaBHEHUM C MbIWEYHON TKaHbo [20].

Ceppue cofepXuT 60NblIOe KONMMYECTBO He3aMeHU-
MbIX aMWHOKWUCNOT, KaKUX KakK TPEOHWH, NeiunH, Nn3unH
n TpuntocpaH [20, 21]. Arafa ycTtaHOBW/, UYTO XenyAoK
NTULbl MMeeT BAIM3KMIA cocTaB M aMUHOKUCAOTHbIA Npo-
hnnb B cCpaBHEHUN C MSAACOM NTULbI. TakK, KYpUHbI/ Xeny-
OOK MMeeT BbICOKOe cogepxaHune 6enka (26 %) u HU3Koe
cogepxaHue xupa (0,9 %) [22]. YueHbiMn Madruga, M.S.
n Dos Santos, M.N. [23] 6b1/10 yCTAHOB/IEHO, YTO BHYTPEH-
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HMWe opraHbl MENKOro poraToro cKkoTa cofepxxar conocTa-
BUMOE C MbIWEYHON TKaHbi0 KOMMYecTBO 6enkoB, Xupa,
MWHepanbHbIX BelWecTB, TakuxX Kak ocdop u xeneso.

A3bIK, No3BONAET 06ecneynTb paunoH MOSTHOLEHHbIM
6eNKOM U COAEPXMUT Takke BUTaMUHbI U MUHEPaNbHble
BellecTBa. A3bIK 6orar xene3om, UMHKOM, XO/IMHOM U BU-
TaMuHom B12. MccnepgoBaHusa, npoBefeHHbIe Mo obecneve-
HUIO Xenes3om opraHusma, nokasanu, 4To ynoTtpebreHune
A3blKa KPYMNHOro poratoro ckoTa Mo3BosisieT o6ecneynTb
0K0/10 28 % 1 12% exxefHEBHOro nNoTpebneHnsa xenesa ans
MY>XUUH U XEHLWNH COOTBETCTBEHHO [24]. B cBA3M C 3TUM,
A3bIKW KPYMHOrO poratoro ckota, CBMHEW M Mesikoro po-
raToro ckoTa WWPOKO NPUMEHSAIOTCA B MULLY Nocne npeg-
BapuTesIbHON TepMuyeckon 06paboTKu: Bapku, KONYEHUS
n ap. B ctpaHax CeBepHoit Amepukn, Apuku, EBponsbl
N A3UN A3bIK KPYNMHOT0 poratoro ckota OTHOCUTCA K fJe-
nnkKatecam U paccmaTpuMBaeTcs, Kak UCTOYHUK MOJSTHOLLEH-
HOro XWBOTHOro 6enka. HecmMoTps Ha 3TO, KOMMNJIEKCHbIX
nccnefoBaHuii, BKAKYAKWMNX W3yYeHUe CTPYKTYPHO-
MeXaHW4YeCKMX N OpPraHonenTUYecKMX CBOMNCTB fA3blka ro-
BAAMWHbI NOC/e TEPMUYECKOR 06paboTKN He MPOBOAUNCS.

N3yyeHne AnYek roBSAAMHLI U CBUHUHBLI NOKasano,
YTO OHW OTHOCUTENLHO 6oraTbl XXupamu, xenesom, 6en-
KOM M MOJIMHEHACBIWEHHBIMW XNUPHbIMU KUCNoTamun [25].
Pucciarelli, D.L. ¢ konneramMu ycTaHOBWUIWN, YTO CBUHbIE
Aanuku cogepxat 10,5% 6enka, 2,9 % xupa u 1,3% yrne-
BOAOB [26]. KOHUeHTpaumsa remoBOro >esnesa B CBUHbIX
ANnYKax coctasndeT okosno 2 mr/100 r npoAyKTa, 4TO Kak
MUHUMYM B 2,5 pa3a npesblllaeT ero cofepxaHne B CBU-
HOW Kopelike, 1 B COOTBETCTBUM C pekoMmeHgaunamu M u -
HucTepcTtBa Cenbckoro xossinctea CLI A ob6ecneunBaeT
[0 259% OT peKoMeHAyeMOoro ypoBHSA CYyTOYHOro notpe-
6neHnsa gna MyX4uH. Bo MHOIrMx cTpaHax mmpa cuymtaeT-
CAl, YTO ynoTpeb/sieHNe CEMEHHMKOB M NMeHuca AoMallHero
CKOTa Cnocob6CTBYET YCUNEHUIO MYXCKO cunbl [27].

B Benukob6puTaHMM WKMPOKO WUCMOMb3YyeTcA B Nuly
ceneseHkKa, Kak npasuno, ee NPUMEHSAT NpU NPON3BOL-
CTBe KONbGacHbIX M3genuii, Torga Kak Ha Cuumnuun cene-
3eHKa MCNonb3yeTca AN U3roTOBAEHUA caHAaBu4Yen [28].
HecmoTpsa Ha 3To, noTpebuTenn, BCe Xe OTAalT Npej-
noyYTeHME MACY, YTO MOXeT 6bITb 06ycnoBneHo 6onee f0-
CTYMHOI MH(OopMaLumeli 0 ero NUWeBoi LEHHOCTK, penu-
TMO3HbIX YOeXXAEeHNAX U pasHULEe B LieHe.

YBenuyeHne HacefneHua nnaHeTbl U, Kak crejcTeue,
yBenmyeHne noTpebHOCTU B XWBOTHOM Oenke 6yget
cnocob6cTBOBaTbL BO3pacTaHUIoO MHTepeca K nepepaboTke
1M noTpebneHnto cy6bnpoaykToB. B cBA3M C 3TUM HeobXxo-
OVMO onpefennTb hakTopbl, KOTOPbIE CNOCOOHbLI 0Ka3bl-
BaTb B/IMSIHWE HAa Ka4yeCcTBO Cyb6NpoOAYyKTOB.

Bbixogq u kayecTBO cybnpoAyKTOB, TakK Xe, Kak
M B LESIOM BCeX NMPOAYKTOB y60f 3aBUCAT OT MHOXECT-
Ba NMPUXWU3HEHHbLIX (PAKTOPOB, TAKMX Kak nopoga, non,
MUCNo/Nb3yeMble CUCTEMbI BblpaliMBaHUA, BEC XUBOTHO-
ro n ycnoeuii y6oa n nepBu4Hon nepepabotkm. Florek
C KONjaeramMmn ycTaHoBWAW, 4YTO U3MEHeHWe Bbixoga cy6-
NPOAYKTOB HanpsAMYyl 3aBUCUT OT Beca XXMBOTHOTO, Tak
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XXVBOTHOE TOW e NopoAbl U BuAa C BbICOKMM NPUPOCTOM
macchl Tena 6yaet COOTBETCTBEHHO AaBaTb 60/blUe KU/0-
rpaMmoB cyb6npoAyKTOB, YeM NpW HNU3KUX Becax [29].

Hoffman c¢ konneramu nposenu wuccrnepoBaHue, co-
rnacHo KOTOPOMY NOKa3aHOo 3HauyuTeslbHOe B/ANAHME MO-
poAbl HAa NULWEBYIO LLEHHOCTb CY6NPOAYKTOB, TaK NeyeHb
N A3bIK, NOMIyYeHHble OT OBeL nopofAbl MepuHOC OTNN-
Yyanucb 60nee BbICOKUM COAEpXXaHWeM Xupa, 4eM OBLibI
Dorper [30]. O4HOBpPEMEHHO C 3TUM 6bI1I0 YCTAHOBJ/IEHO,
4TO cepAue, MOYKU U cefie3eHKa, NosiyyeHHble OT OBel,
nopoabl Dorper cogepxat 6onblwe 6enka, B 0TAM4YME OT
oBel, nopoAbl MepuHo. YyeHble U3 Kutaa ycTaHOBUIN,
4YTO NULLeBas LLEHHOCTb NeYeHU KPYMHOTo poratoro cKo-
Tanopogbl Wagyu n Qinchuan Bbilwe, 4yem nevyeHun, nony-
YEeHHOI OT KpYNMHOTO0 poraTtoro ckoTa nopogbl Qinchuan
npy ycnoBuM OAWHAKOBbLIX YCMOBWIA cogepxaHua [14].
OpgHoBpeMeHHO ¢ aTuM Puschas ¢ konneramu [20] o6Ha-
PYXWNN, 4TO MUHepanbHbIli COCTaB, B HaCTHOCTU coaep-
XaHne meau, 3aBUCUT OT BO3pacTa U Mnosa XXWBOTHOTO,
UMK ObINO MOJIYYEHO, YTO COAEpPXaHWe MeAu B NeyvyeHu
MOJIOYHbIX TENAT BbIlIE, YEM B MONTOAHSAKE KPYNMHOTO pPoO-
ratoro ckota. Kpome TOoro KoHueHTpauuma mMmeau B neve-
HW MOJIOYHbLIX TENAT YyBe/NMYnBanacb B TeYeHUe NnepsBbIxX
[BYX MecsueB, B 3aTeM Hayana CHwxaTtbca. Wccneposa-
HWA NO CPaBHEHUIO MaccChbl Cy6NMPOAYKTOB, MONYUYEHHbIX
OT MTULbI Pa3fIMYHOro nona, noKkasann, 4To BEC MeYeHNn
N xxenygka 6bln BblWe Yy KYpULbl, YeM y NeTyxoB, B TO
BpeMA, Kak Bec cepauay Kypuy Obl1 MeHbLUE, YeM Y ne-
TyxoB [30]. Ecnu cpaBHMBaThL Bec cy6bnpoAyKTOB, Nony-
YeHHbIX OT 6YNBOMIOB M KPYMNHOrO poraToro ckoTa, TO
6b1/10 NONYYEHO, YTO cepAue, Ierkne, NoOYKMU N ceneseHku
nony4yeHHble OoT 6yiiBOSI0B 60see TAXKenble, B CPABHEHUIO
C3TUMM Xe cybnpoAyKTamun, noayvyeHHbLIMN OT TOBALM-
Hbl [19].

MNpu pa6boTe ¢ cybnpofykTamm Heo6XOAUMO YYUTbI-
BaTb, YTO OHWM OTHOCATCA K CKOPOMOPTALWENCA NPOAYK-
uMn. HenocpeAcTBEHHO nocse y6oa cybnpoayKTbl Npo-
MbIBalOT YMCTOM NPOTOYHON BOAOW M OTMPaBAAT Ha
oxnaxfeHue fo fOCTMXKEHNA TeMmnepaTypbl He Bbilwe 6 °C
B TeyeHue 16 yacoB UK oxnaxagalT Npu TemnepaTtype oT
0 o 2 °C B TeueHue 7 gHein. KoHeYHO, Hanb6onbW KA cpok
XpaHeHna cybnpoAyKTOB MOXHO MONYYUTb TONBLKO NpU
YCNOBUMN UX XPaHeEHUA Npu oTpuuaTefbHbIX Temnepary-
pax muHyc 12 °C, muHyc 18 °C u muHyc 24 °C B TeyeHue 4,
12 n 18 mecsueB coOTBeTCTBEHHO [31].

BBuay ocobeHHocTeli cocTaBa cybnpogykTtoB, nep-
CNEeKTUBHbIM HanpaB/ieHneM NX NCNOoJb30BaHNA, MOMUMO
nuwWeBbIX Uenei, ABnseTcs Ux NnpuMeHeHne B hapmales-
TUYECKO MPOMbIWEHHOCTN. B HacToswee BpeMs 3IKC-
TPaKT MeyvyeHn UCcnonbL3yeTcsa B KAYecTBe /IeKapCTBEHHOTO
npenapata. LWMPOKO M3BECTHbIVi aHTUKOArynsHT — re-
napuH, UCMONb3yeMblil AN NpeaoTBpalleHus CcBepTbl-
BaHWA KPOBW BO BPEMS XUPYPrmyecknx BMellaTesibCTB
AN TpaHcnnaHTauMu opraHos, NPou3BOAMTCA U3 Neye-
HW, Nerknx u TOHKOW KWW KW KPYNHOTrO poratoro ckoTa.
B Poccuun nmeetcsa 60nblioe KONMYECTBO HapaboToOK no
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MCNnonb3oBaHU cybnpoaykToB Ana MPOM3BOACTBA fe-
KapCTBeHHbIX Npenapartos [32].

Cneuunanuctbl n3 flenaptameHta CenbCKOro xX03sicT-
Ba Kutailickoli pecny6nnkun, npoBeas npeaBapuTesibHblie
nccnefoBaHwa, npegnaralT onTuMasibHOe TepMuyeckoe
COCTOSHME ANA peanvs3aunn Kaxaoro smaa cybnpoaykra,
aTakxe cnocob nx TennoBoi 06paboTKM, pe3ynbTaTbl UX
nccnefoBaHus npusefeHsl B Tabn. 1 [18].

Tabnuua 1 TepMmuyeckoe cOCTOsIHME U cNoco6 TennoBoii
06paboTKM cybnpoayKTOB

HanmeHoBaHune Tepmuyeckoe Cnoco6 TennoBon
cybnpogykta cocTosiHne o06paboTkn
OxnavkageHHoe,
MeyveHb TylueHune, >kapka
3aMOpPO>KEHHOEe
YKapka, Bapka B BoAg,
Moukn OxnakaeHHoe p P s
TylueHne
OxnavkgeHHoe,
Ceppue TylwieHve, BapKa B Boe
3aMOpPO>KeHHOEe
OxnadkaeHHoe,
A3bIK Bapka B Boge
3aMOpPO>KEHHOEe
Py6eL, OxnaxkaeHHoe >Kapka, BapKka B Boge

Introduction

Meat and meat products are important part of the diet
all over the world, as they provide people with essential
nutrients that cannot be obtained from other food, e.g.
vegetables [1]. Over the past 20 years, there has been an
increased demand for meat and meat products in vari-
ous parts of the world (including Africa, Asia, Europe, the
United States of America), due to improved quality of life
and increased income. At the same time, more attention
was paid not only to meat, but also to the collection and
processing of by-products. According to [2], in countries
with developed livestock, the cost of by-products may
amount to about 10-15% of living animal cost, although
after slaughter, by-products comprise about 2/3 of the ani-
mal weight. In the world, the slaughter products are di-
vided into two large groups, i.e. edible (food grade) and
inedible (non-food grade). Edible slaughter products in-
clude by-products (liver, kidney, tongue, heart, etc.), while
inedible ones are represented by keratin-containing raw
materials (horns, hooves, etc.).

Main part

Edible slaughter products, also called EBPs, are prod-
ucts that have passed evaluation by a state inspector in a
slaughterhouse and allowed for processing for food pur-
poses. In contrast, IEBPs are not allowed for human con-
sumption and are processed to produce non-food products.
Itis recognized that EBPs, especially liver, kidneys, tongue
and heart, may provide the necessary nutrients in those re-
gions where access to meat and meat products is limited or
their quantity is insufficient to meet the nutritional needs
of people [3]. Itis known that with the increase in popula-
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3aKryeHne

MpoBeAeHHbI aHanM3 NuTepaTypbl 0606w arWwmin oc-
HOBHble HanpaB/IEHNA UCNONb30BAHUA Pa3/INYHbIX BUL0B
cy6npoAyKTOB C y4eTOM WX NULWEBOIM LEHHOCTU, XUMU-
4eCcKOro coctasa U ApPYrnx xapakTepucTuk, nokasasn, 4To
3aTpoHyTas Tema fBASieTCA WHTEPECHON u 6e3ycnoBHO
NepcneKTMBHON ANA AanbHelwero ndyyeHus, ocobeHHo
ana Poccuun. MOCKONbKY, COrnacHoO MMelLWwmmca cTatu-
CTUYECKUM [aHHbIM, HECMOTPSA Ha yBeNM4YeHue norosno-
BbS KPYMHOr0O poratoro ckoTa W CBUHEeW, WU, Kak CneacT-
BYe yBennyeHne obbema Npou3BOACTBA CyO6NpPOAYKTOB,
Ha nuuwesble Uenu B Poccuu nepepabaTbiBaeTca He 6onee
60 % oT ux ob6bvema. Mcxona n3 aToro, Tpebyerca kapau-
HanbHbIA NepecMoTp CTPYKTYpbl UX nepepaboTKn u uc-
Nnosib30BaHNA.

N3meHeHne Noaxo[0B NO3BONUT AOCTUYL CEAYIOLWNX
pe3ynbTaTos:

— yBenunyeHne notpebneHnsa 60bLIETO KOMYECTBA X U-

BOTHOro 6enka;

— CHMXeHue obuieit

MACHOW NPOAYKLNN;
— nosbiWweHne rNy6unHbl nepepaboTKM Cbipbs.

ce6ecTonMocT MNpPOU3BOAUMOIA

tion, a huge problem of food security, climate change and
lack of animal protein is emerging, especially in develop-
ing countries.

Available data published by the World Health Organi-
zation [4] indicate that more than two billion people in the
world, especially in developing countries, have deficiency
of essential nutrients such as vitamins and minerals, in
particular vitamin A, iodine, iron and zinc. To meet these
people's nutritional requirements, at least about 20 g of
animal protein per person per day is needed, or 7.3 kg of
protein per year [4]. Thus, protein sources such as EBPs
may be used to reduce malnutrition. Scientists from the
Netherlands, Ockerman, H.W. and Basu conducted astudy
of by-product nutritional value and found that such prod-
ucts contain essential nutrients such as B vitamins, amino
acids, fatty acids, and minerals that correspond to their
content in muscle tissue [5]. For many years, Russian sci-
entists have been studied the nutritional value of meat raw
materials and by-products, and the data obtained are pub-
lished in anumber of reference books [6].

On the other hand, IEBPs (not-food slaughter prod-
ucts) such as bones, skin, feathers, hooves, horns, hair,
hog wool, etc., may be transformed into useful and valu-
able products for humans or animals [7] (Figure 1). It is
known that bone may be processed into livestock feed, as
a source of minerals, while skin and feathers are widely
applied in consumer goods industry and textile industry,
and a number of by-products are used for production of
medicines.

It should be noted that the classification of animal by-
products differs from country to country. In a number of
countries there is a division into edible and inedible (food



2018 | Ne3 TEOPUA N NMPAKTUKA NMEPEPABOTKWN MACA

and non-food), as already noted above, while in other coun-
tries, by-products are classified into organic and inorganic
products [7]. Furthermore, by-products may be grouped
into three groups: white by-products, dark by-products
and red by-products [8]. For example, in the UK, by-prod-
ucts are divided into red ones, i.e. liver, lungs, tongue, tail,
etc., and white ones, i.e. fat and meat trimmings. In Rus-
sia, according to the current GOST 32244, by-products are
divided into beef, pork, sheep, etc. depending on the spe-
cies of slaughtered animal, and into meat, meat-and-bone,
wooland mucous depending on the morphological struc-
ture and ways of processing.

Throughout the world, the rules for inspecting by-
products are quite similar and the inspection is conducted
by veterinarian immediately after the slaughter to exclude
infections (e.g., fibrosis, tuberculosis, etc.) [7]. Also, the
specialist draws attention to the presence of bruises. Ifthey
are found in any organs of the carcass, the affected parts or
even entire organs are usually isolated and discarded. The
intestinal raw material is subjected to washing and pro-
cessing, by-products are inspected, particularly for surface
defects, which include cuts, warts etc.

Wide use of by-products began after a large number
of works supporting their high nutritional value. They

4

Liver Kidneys Heart Enteric Stomach Tails
membrane
Tongue Brain Trimmings Genitals Tendons
Lung Spleen Heads, etc.
Food Food/Non-food
Horns Feathers Hooves Skin etc.
Non-food

Figure 1. Food and non-food slaughter products
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have become widely used in Europe, Americas, Asia, Af-
rica and Australia. In Africa, all by-products are used for
food. The study conducted in Somalia has shown that by-
products are consumed by people of all ages [8]. Typically,
by-products are exposed to traditional methods of heat
treatment: frying, cooking, stewing with vegetables or oth-
er ingredients. In some countries, pate (foie gras) or sau-
sages are prepared from the liver [9, 10, 11]. This is not only
due to the specific sensory properties, but also due to the
high content of protein, iron, copper and vitamins.

According to a survey of 1,030 UK residents, it was
found that people aged over 18 years often eat chicken liver
[12]. At the same time, beef heart and liver are sources of
coenzyme Q10, and its content in these types of by-prod-
ucts is higher than in muscle tissue. In addition, Ercan,
P. found that the digestibility of Q10 in the heart and liver is
significantly higher than in muscle tissue. Coenzyme Q10
is produced mainly in mitochondria, which shows that the
heart and liver contain more active mitochondria than the
muscle tissue [13].

It is known that liver is a vital organ, which is about
1-2 % of cattle live weight and is higher in mineral and
vitamin content compared to muscle tissue [14]. Stud-
ies have shown that beef liver contains 3.5 to 7.8 % fat.
In general, liver fats of ruminant animals contain longer-
chain polyunsaturated fatty acids, stearic acid and pal-
mitic acid, in contrast to the muscles of the same animals
[15, 16]. Scientists from South Korea, Seong et al., found
that the fat content in pork liver is comparable to bovine
muscle tissue [17].

Kidneys and liver are rich in riboflavin, i.e. 1,677 to
3,630 mg/kg, which is 5-10 times higher than in muscle
tissue. At the same time, liver is the source of niacin, vi-
tamins B12, B6, folacin, ascorbic acid and vitamin A. It is
recognized that 100 g of pork or beef liver provide 450 to
1100 % of the reference daily intake for vitamin A [18].

Liver protein is less functional, in contrast to muscle
protein, which is associated with ionic strength and the
content of water-soluble proteins [19]. Studies of lamb
liver [16] showed higher content of polyunsaturated fatty
acids in the liver compared to Longissimus dorsi muscle.
Similar studies on the confirmation of a higher nutrition-
al value of liver, i.e. slightly lower content of saturated
fatty acids in comparison with Longissimus dorsi muscle,
were conducted by scientists from other countries [18].
Purchas and Busboom showed that liver contains more
iron than beef muscle tissue, which confirms the need for
liver consumption by pregnant women and children to
provide adequate iron intake for the proper blood func-
tioning. It was also found that liver contains a moderate
amount of taurine, carnosine and creatine in comparison
with muscle tissue [20].

Heart contains alarge number of essential amino acids,
such as threonine, leucine, lysine, and tryptophan [20, 21].
Arafa found that poultry stomach has a close composition
and amino acid profile compared to poultry meat. Thus,
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chicken stomach has a high protein content (26 %) and a
low fat content (0.9 %) [22]. Madruga, M.S. and Dos San-
tos, M.N. [23] found that the internal organs of small cattle
contain a comparable to muscle tissue amount of proteins,
fat, and minerals, such as phosphorus and iron.

Tongue allows to provide the diet with a high-value
protein and also contains vitamins and minerals. Itis rich
in iron, zinc, choline and vitamin B12. Studies on iron in-
take showed that tongue of cattle may comprise about 28 %
and 12% of daily iron consumption for men and women,
respectively [24]. In this regard, tongue of cattle, pigs and
small cattle are widely used as food after heat treatment:
cooking, smoking, etc. In the countries of North America,
Africa, Europe and Asia, tongue of cattle is considered as
delicacy and is a source of high-value animal protein. De-
spite this, complex studies involving evaluation of struc-
tural, mechanical and organoleptic properties of beef
tongue after heat treatment have not been conducted.

The study of beef and pork testes showed that they are
relatively rich in fat, iron, protein and polyunsaturated fat-
ty acids [25]. Pucciarelli, D.L. at al. found that pork testes
contain 10.5% protein, 2.9 % fat and 1.3% carbohydrates
[26]. The concentration ofheme iron in pork testes is about
2 mg/100 g of product, which is at least 2.5 times higher
than in pork loin, and in accordance with the recommen-
dations of the US Department of Agriculture, provides up
to 25 % of the recommended daily intake for men. In many
countries of the world it is believed that the use of testes
and penis of livestock contributes to the strengthening of
male potency [27].

In the UK, spleen is widely used for food, mainly in the
production of sausages, while in Sicily, spleen is used in
sandwiches [28]. Despite this, consumers still prefer meat,
which may be due to more information aboutits nutrition-
al value, religious beliefs and price difference.

An increase in the world's population and, as a conse-
qguence, in the demand for animal protein will contribute
to an increase in interestin processing and consumption of
by-products. In this regard, it is necessary to identify fac-
tors that may affect their quality.

Yield and quality of by-products, as well as all slaughter
products in general, depend on a variety of antemortem
factors such as breed, sex, breeding systems used, animal
weight and conditions of slaughter and primary process-
ing. Florek et al. found that by-product yield directly de-
pends on animal weight, i.e. animal of the same breed with
a high body weight gain will give more by-products than
animal with low weight [29].

Hoffman et al. conducted a study that showed the
significant effect of the breed on the nutritional value
of by-products, i.e. liver and tongue from Merino sheep
had higher fat content than from Dorper sheep [30]. Si-
multaneously, it was found that heart, kidney and spleen
from Dorper sheep contain a higher protein content
compared to Merino sheep. Scientists from China deter-
mined that under the same conditions, the nutritional
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value of liver from Wagyu and Qinchuan cattle is higher
than from Qinchuan cattle [14]. Puschas et al. [20] found
that the mineral composition, in particular copper con-
tent, depends on the age and sex of the animal, and that
copper content in liver of veal calves is higher than in
young cattle. In addition, copper concentration in liver
of veal calves increased during the first two months, and
then began to decline. Studies comparing the weight of
by-products from poultry of various sex showed that
the weight of liver and stomach was higher in chickens
than in cocks, while the weight of heart in chickens was
less than that in cocks [30]. Comparison of the weight of
by-products obtained from buffaloes and cattle revealed
that heart, lungs, kidneys and spleens from buffaloes are
heavier compared to the same by-products obtained from
cattle [19].

When working with by-products, it is necessary to take
into account that they are perishable products. Immediate-
ly after slaughter, by-products are washed with clean run-
ning water and cooled down to a temperature not more
than 6 °C for 16 hours or cooled at a temperature of O to
2 °C for 7 days. Long shelf life of by-products may only be
obtained if stored at negative temperatures of minus 12 °C,
minus 18 °C, and minus 24 °C for 4, 12, and 18 months,
respectively [31].

Due to the composition of by-products, the promising
direction of their use apart from food purposes is phar-
maceutical industry. Currently, liver extract is used as a
medicine. The widely recognized anticoagulant, heparin,
used to prevent blood clotting during surgical interven-
tions or organ transplantation, is produced from the liver,
lungs and small intestine of cattle. In Russia, there are large

number of methods for using by-products in the produc-
tion of medicines [32].

After preliminary studies, specialists from the Depart-
ment of Agriculture, Republic of China, found the optimal
thermal state for each by-product sale, aswell as the method
of their heat treatment; the results are given in Table 1 [18].

Table 1 Thermal state and method for heat treatment
ofby-products

By-product Thermal state Heat treatment
Liver Cooled, frozen Stewing, frying
Kidneys Cooled Frying, boiling in water, stewing
Heart Cooled, frozen Stewing, boiling in water
Tongue Cooled, frozen Boiling in water
Rumen Cooled Frying, boiling in water
Conclusion

The literature analysis summarizing the main directions
of using different types of by-products, taking into account
their nutritional value, chemical composition and other
parameters, showed that the problem under discussion is
interesting and promising, especially for Russia. According
to available statistics, despite the increase in the number of
cattle and pigs, and, as a consequence, the increase in the
volume ofby-product production, in Russia, no more than
60 % of their amount is processed for food purposes. Thus,
a cardinal revision of the structure of their processing and
use is required.

Changing approaches will achieve the following results:
— increase in animal protein intake;

— decrease in production cost of meat products;
— increase in processing rate of raw materials.
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