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COBPEMEHHDBIE TEHIEHIIVIN PASBUTNA
VHAOYCTPUNM ®YHKIIMOHA/TbHBIX ITNINEBBIX ITPOOYKTOB

B POCCHUN N 3A PYBEJKXOM
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Kntouesvie cnosa: pynxyuonanvtvlil nuuiesoti npooyxm, GyHKUUOHATbHIE NUULEB0Ll UH2peOueHm, Ouono2u1ecku
aKmueHvle nenmuobl

Annomauus

CospemeriHbie MexXHONIO2UU NPOU3BOICBA NUULEBLIX NPOOYKINOS, HACO NPUBOOSULUE K NOMEPU OCHOBHVIX HYMPUEHINO8 He-
pepabamuieaemozo cvipvs, 66edeHuUe 8 PeUentnypol NULLEBbIX NPOOYKIMO8 02POMHO20 KOIUUECTN8A, UHEPEOUEHINO08, 8 HEKOMO-
DPolX CAYUAAX HAYUHO He 000CHOBAHHDLX, NPUBOOUM K HEOOXOOUMOCU U3bICKAHUS HOB8020 NYMU NOBbIEHUS NUMAMeNbHOL
UeHHOCMU U 0300POB/IEHUST COBPEMEHHDIX NULLEBLIX NPOOYKOB.

DyHKUUOHATILHBLE NULLeBble NPOOYKIMbL — 00UH U3 Nymeti peuieHusi 0aHHOL NPobieMbl, KOMOPbiLli 0A8HO UHMePecyom yueHoe
coobuiecmeo, kak 3a pybesxcom, max u 6 Poccuu. B cmamve npedcmasnena uHopmayus no ucmopuu co30aHUs U meHoeHYUIm
passumust uHOycmpuu PyHKUUOHALHBIX NULEBVIX NPOOYKMOo8 8 Poccuu u 3a pybexcom. Ilpedcmasnervl mamepuansl no cos-
DpemeHHbIM HANPABAEHUAM CO30aHUS PYHKUUOHATLHBIX NPOOYKIO8 HA OCHOBE MACHO20 COIPbs, UHHOBAUUOHHBIM CHOCOOAM UX
npoussoocmaa u npooaemam, 803HUKAOUUX NPU UX CO30aHUU.
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Abstract

Modern technologies of food production that often lead to losses in the main nutrients of processed raw materials, incorporation
into food recipes of large amounts of ingredients, which are sometimes not scientifically substantiated, lead to a necessity to find a
new way for increasing the nutritional value of modern products and making them healthier.

Functional foods are one of the ways to solve this problem, which have long been of great interest to Russian and international
scientific society. The paper presents the information about the history of creation and trends in the development of the functional
food industry in Russia and abroad, as well as the materials about the modern directions of designing meat-based functional foods,

innovative methods for their production and problems arising in the process of their designing.

BBenenue

CocTaB COBpeMEeHHBIX NUINEBBIX MPOAYKTOB IIpeTep-
e 6ObIIMe M3MEHEH NS 32 MTOCTIEMHME TObI Y BKTIOYaeT
OIPOMHO€ KOJIMYEeCTBO MUILEBBIX 00aBOK, KOTOPbIE C Off-
HOJl CTOPOHBI YIYYIIAIOT BKYCOBBIE, TEXHOJIOTMYECKIE,
(YHKIMOHA/IbHBIE CBOJICTBA TOTOBOTO NPOAYKTA, C JPy-
rOfl — IpM AAUTETbHOM UX HOCTYIUICHM) B OPTaHU3M
4eJI0BeKa, YBeIMYMBAIOT PUCKM BOSHUMKHOBEHM Pas3ind-
HBIX 3a00/IEBAHMIA.

Bpicok ypoBeHb (hambCUPUIMPOBAHHON MTPORYKLINM,
B KOTOPOJ1 BBICOKOE 10 CTOMMOCTH CBIpbe 3aMeHsieTcsi 60-
7iee MelIeBbIMM aHaJIOTaMU C JTOTIOJTHUTETbHBIM BBeleHUEeM
mumIeBbIxX 106aBoK. OCOOEHHO 3TO OTHOCUTBLCA K Hambosiee
BOCTpeOOBaHHOMY ITOTpeOyTeIeM CETMEHTY Ha PhIHKE IIPO-
IaK — TMIIeBbIM IPORyKTaM, BoipaboTanHbeM 1o TOCT.

Kaxxpas mmieBas no6aBka IMpOXOAUT 00si3aTe/bHbIE
JCIIBITAHMA IO II0KasarensaMm OesomacHocTy. OngHAKO
KOMIIIEKCHBIX MICC/IEOBAHMI 110 M3YIEHNUIO COeNVHEHNI],
00pa3yoIINXCs B IPOAYKTE B pe3y/lbTaTe TEXHOJIOTMYe-
CKOIT 00pabOTKM ChIPbsl ¥ KOMIUIEKCA BBOAVMMBIX IIHIIIe-
BBIX 100aBOK, @ TaK)Xe MX BIVSIHVS Ha PU3UOIOrNIecKue
(dyHKIMYM OpraHN3Ma 3a4acTyio He IPOBOANTCSL.

[lo pasHBIM [aHHBIM, B TOJ CpeHECTATHCTUYECKUI
Ye/IoBeK ChefaeT OT 2 [0 9 KI MUIEBbIX f06aBOK. Bomib-
HIMHCTBO 13 HUX MICKYCCTBEHHOTO NPOMCXOXKAeHns. He-
KOTOpbIe 3allpellieHbl B Poccuy, 1o moBofly MHOTMX U3
paspelIeHHbIX B Halllel CTpaHe Cpefyl MeIMUKOB U JIUeTO-
JIOTOB MAYT CIOPbI O PUCKaX UX MOTpebIeHNs (TaHHbIe
poknaza A.M.H. Cepreesa B.H. (PI'BY «HaumonanbHbIit
MEMIMHCKOI MCCIeNOBATENbCKIUIT LIEHTP peabmmnranmm
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u Kypopronoruu MuHnsgpasa Poccun») Ha 1-11 Hay4dHO-
npakTndeckoit KoHpepeHuyy «DyHKIVMOHATIbHBIE IIPO-
IYKTBI IIMTAHVs: HAyIHbIe OCHOBBI paspabOTKM, IPOuU3-
BOJICTBA 1 IIOTPeO/IeHN».

Jpyroii NpUYMHON HYTPUEHTHOM HELOCTATOYHOCTU
ABJISIETCS YIOTpeOyIeHre BCeMM KaTerOpusMU TPaKAaH
6ONBLIOTO  KOMMYECTBA JIEKAPCTBEHHBIX IPEIapaToB
(xpoHMYecKe 60/IE3HN, B TOM YNCIE XKeTYH0UHO-KIUIIeq-
HOTO TPaKTa, mepuopsl sarmpemuit OPBY u rpymnma u gp.),
KOTOpbIe BO MHOTMX CIy4YasX IPUBOAAT K HedULUTY He-
KOTOPBIX HYTPUEHTOB, IIOCTYIIAeMbIX C IMIIEBBIMU IIPO-
JyKTaMM, I BOSHMKHOBEHUIO XPOHMYECKUX HeMHQeKIn-
OHHBIX IATONIOTHII ¥ IPEXAEeBPEeMEHHOMY CTapeHMIO.

Cdopmuposanach cUTyanus, B KOTOPOIl HEOOXOANMO
JICKaTh HOBbIE HAIIPABJIEHNUs U CO3[jaBaTh COBPEMEHHBIE
TEXHOJIOTYY IIPOYKTOB 3[JOPOBOTO HMUTAHNUsA, IIO3BOJLA-
IolIJe COXPAHUTb NUTATe/IbHbIe BellleCTBA MCXOHOTO
CBIpbsI, UCIIONb30BAaTh MMHUMAIbHO HeOOXOAVMbII Ha-
60p muiIeBbIX JOOABOK ¥ BO3BpALIATh JJOBEpye HOTpe-
OuTeNsI, B TOM YMC/Ie i B MSICHOM CerMeHTe OTe4eCTBEH-
HOTO pbIHKA.

DyHKIVOHAIbHOE NUTAHUE MOXKET OBITb BBIXOLOM
U3 CJIOKMBLIENICA CUTyauuu. B mocnegHme TOfbl 3TOMY
HallpaB/ICHNIO B INIIEBO MHAYCTPUM YenseTcs 60b-
moe BHUMaHue. OyHKIMOHAIbHbIE MNIIEBbIe IIPOAYK-
Tl (OIITI) mpepgHasHayeHbI A1 00I[Ero MOTpebIeHus
BCEMU KaTeTOPMAMM I'PaK[aH, HO OTIMYAIOIINeCA TeM,
YTO 110 CPABHEHMIO C OOBIYHBIM IIPOJYKTOM, OHI IMEIOT
JIOTIOTTHUTEIbHYIO IO/Ib3Y J/IA 3[I0POBbS, TApaHTUPOBAH-
HYIO KECTKUMY TPeOOBaHMAMM CO CTOPOHBI TOCYHAPCT-
Ba, CIOCOOCTBYIOT NpOQUIaKTHKe 3ab60/MIeBaHMil, YKpe-
IJIEHNIO 3[I0POBBS U YBETNYEHNIO IPOO/DKUTENBHOCTH
JKU3HIL.

B Amonum Ttaxkume mnpopykThl HaszbiBarorca FOSHU
(Foods for specific health use/mmimeBbre mpogykTe! co cre-
1UPUYECKNM TepaneBTUYeCKNM JieiicTBIeM). MoIo4HbIe,
KUCTIOMOJIOUHbIe ¥ 3epHOBbIe (PYHKI[MOHAIbHBIE IINIIe-
BbI€ IIPOIYKTBI JABHO M3Y4YEHBI, IIPM3HAHBI U O/Ib3YIOTCA
HONY/IAPHOCTBIO Y TTOTpebuTens. PIHOK MACHBIX (QyHK-
IIVIOHA/IbHBIX MUILEBBIX IIPOAYKTOB MaIOM3BECTEH OTeye-
CTBEHHOMY IIOTPeONUTENI0, KOTOPBIT MHPOPMALMOHHO He
HIO/ITOTOBJIEH, @ MSCO U MsICHasl IPOAYKIMS He acCOLNMI-
pyeTcsi ¢ (QYHKIMOHAJBHBIMYU HPOAYKTaMy, Omaromaps
IIYMIXe, TIORHATON B ocefHee Bpems B CMIL.

Llenpro my6nmKanuy sBsIETCS aHAMU3 PbIHKA (QYHK-
IVIOHA/IbHBIX IMIIEBBIX IIPOAYKTOB Ha MACHOM OCHOBE
Y CUCTEMATH3aLVsI MUPOBBIX TEHEHIINIT pa3BUTHS Hay4-
HBIX UCC/IEJOBAaHMIT B 0OTACTU CO3JaHVA MACHBIX INIIe-
BBIX IPOJYKTOB /151 QYHKIVIOHA/IbHOTO MMUTAHNA.

OcHOBHaA 9acTh

CornacHO MEXJYHApOJHOMY aHAIN3y TeHJeHINI
PpBIHKa HOTpe6eHNs QPyHKIVMOHATbHBIX IIPOAYKTOB, IPO-
BefieHHOMY «Georg Morris Centre», 1o OT/IeTbHbIM BU-
JaM MX IIPOM3BOJCTBO €XETOJHO Bo3pacTaeT Ha 5-40%
(mannble n.M.H. Cepreea B.H./OTBY «HaruonanbHbIil
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MEMIVHCKOJ MCCIeOBAaTe/IbCKII LIEHTP peabumnranym
u Kypopronorun Munsapasa Poccymn»).

TeMmpl pocTa MMPOBON MHYCTPUM 3JOPOBOTO IMUTa-
HUA He YCTYHAIOT TeMIIaM PasBUTHA MUIIEBO IPOMBbIII-
JIEHHOCTU. ATIOHMM IpMHAIIEXUT 39,2 % MUPOBOTO YPOB-
Hs pbIHKA QYHKI[MOHA/IBHBIX IpoayKToB, CIIIA — 31,1%,
AT eBporerickuM ctpaHaM (Vcnmanms, Vramms, Tepma-
Hus, Opanunsa n Bemukobpuranmsa) — 28,1%. Ha mu-
POBOM pbIHKe (YHKLMOHAJIBHBIX IPOAYKTOB Xebore-
KapHble ¥ MOJIOYHbIE M3[eNNA NOMUHUPYIOT, COCTABMIAA
72,9% [1]. OnHako cpaBHUBATb OObEeMbI BBIITYCKAaeMbIX
OIIII B pasHbIX CTpaHAX MUpPA He BIIOJIHE KOPPEKTHO U3-
3a Pa3INYHBIX KPUTEPUEB, COIIACHO KOTOPBIM NPOJYKT
OTHOCAT K (¢yHKIMOHanbHOMY. Hanpumep, B Amnonyn
B OT/IMYMeE OT PYIUX cTpaH Mupa, Kk I otHOCAT nutte-
BbIe IIPOAIYKTHI B BIJie KAIICY/I, TAOJIETOK U Ap.

B SInoHum, ABnAIOLIENICS 3aKOHOAATETbHULIEH PYHK-
I[VIOHA/IbHBIX IUIEBBIX IPOAYKTOB, 6omee 45% oT 06-
IIeT0 KOMM4YecTBa (PYHKIMOHA/IbHBIX MNIIEBbIX IIPOAYK-
toB (Food for Specific Health Use, FOSHU) ornocsaTcs
K «HOAJep>KMBAIOMMM HOPMajTbHOe (PYHKI[MOHMPOBA-
HIl€e JKeNTyJOYHO-KUIIEYHOro TpaKTa». Onmrocaxapusbl,
MOJIOYHOKUCTIbIE U 6ubumobaKkTepui, a TaK>Ke TUIIeBble
BOJIOKHA SIBJIAIOTCS OCHOBHBIMM aKTUBHBIMM MHIPEf-
€HTaMU B JaHHOII Kareropuu. [lajsee cnefyoT npojgyKThl
(21%), «TIOMOKUTENBHO BIUSIOLINE HA JIIOEN C BHICOKUM
YPOBHEM XOjIleCT€pMHA/TPUINNUIIEPUTOB B CBIBOPOTKE
KpoBi». K HUM OTHOCATCS IPOAYKTBI B COCTaBe KOTO-
PBIX COfIEP>KATCS COeBble IPOTENHDI, IIENITUbI, MUIIeBbIe
BOJIOKHA, [MALVIININIIEPUH U PACTUTENbHBIN CTepon/
cranon [2].

HexoTopble IPOAYKTBI, UCTOPUYECKM MCIOIb3yeMble
B HALMIOHA/IbHBIX KYXHSAX, ABJIAIOTCHA (PYHKIVIOHAbHbI-
MU. B ANOHCKOJ — 9TO MPORYKTBI U3 COM: «MMCO», «CO-
eBBIil cOyc» U «HATTO». «HaTTO» M3 CKBAIIIEHHDIX COEBBIX
60608, comepxnT BuTamMuH K, (MEHaXMHOH-7), KOTOPbIit
CIIOCOOCTBYET IMOCTYIUICHNIO KbV B KOCTH, @ COEBBII
6€/10K — aKTUBHBII VHIPEAVEHT, CIOCOOHBI KOHTPOIN-
pOBaTh YPOBEHD XOJIeCTepUHA B CBIBOPOTKe KpoBu. «Kat-
CyOyIIV» VI BSUIEHBII TYHELl — TPafyLIOHHOE O/II0fI0
ANOHCKOM KYXHI, B COCTaB KOTOPOTO BXOJAT IENTHU[DI,
CIIOCOOHBIE CHIDKATh KpOBSIHOE JaBjieHue. B pesynbrare
UICCTIeOBaHMIT 9TOT GakT ObUI HOATBEPXK/EH U K 3TOMY
IPOAYKTY pas3pelleHO NMPUMEHATb 3asBJICHNE «IIOTOXKM-
TE/IbHO BJ/IVsIeT Ha JIIOfiell C OTHOCUTE/IBHO BBICOKUM KPO-
BSHBIM JjaB/ieHNeM». Bce BblllenepedncieHHble IPORYK-
THI ABJIAIOTCA offoOpeHHbIMY TpogykTamy FOSHU.

[TpaButennbcTBo SmoHuy (GUHAHCUPOBATIO WUCCIENO-
BaHUA (U3NONIOTMYECKOrO BIVAHUA PaslINYHBbIX INUIIe-
BbIX IPOIYKTOB M MX COCTAB/IAIOIIMX Ha IpegMeT TaK
Ha3bIBAaeMbIX «TPETMYHBIX CBOJICTB IMINN», KOTOpbIE
HaIPsMYIO BOB/IEYEHBl B PETY/IUPOBAHNE HEATEIbHOCTI
(bU3MONIOTMYECKUX CUCTEM YelIoBeKa, TAKMX KaK MMMYH-
Has, SHIOKPMHHAS, HepBHAsA, KPOBEHOCHAs U INIeBapy-
Te/lIbHAsA CUCTeMbl (IIepBMYHBIE ¥ BTOPMYHBIE CBOICTBA
HVIY CBSI3aHBI C MATATEIbHOI M BKYCOBOJ IJeHHOCTBIO).
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Pe3ynbraThl MCCIeIOBaHNIT TO3BOMNMIN BBIABUTD KpUTe-
puu, COITTACHO KOTOPBIM INIIEBbIe IPOAYKTHI IIPUUICIIA-
10TCS K QYHKLMOHA/IBHBIM [2].

B CIIA (nmo panubiM «Euromonitor Internationaly,
2013) OQIIIT B 3aBMCUMOCTM OT MX (PYHKIMOHATBHBIX
CBOJICTB K/IACCUPMUMPYIOT IO CIEAYIOUINM KaTeropusaM
(B mopsike yobiBanys npogax B 2012 rogy):
of11ee caMOYyBCTBUE;
yIIpaBJ/IeHUE BECOM;
370pOBbe NUIIEeBAPUTEIbHOI CHCTEMBI;

HOBBIIIEHNE YPOBHS SHEPIUY;

BBIHOC/IIBOCTD;

370pOBbE TOIOCTH PTa;

37I0pOBbe KOCTEI U COCY/I0B;

HUIeBast HEIIePeHOCHMOCTb.

Cpenu eBpormerickux ctpaH lepmanms obmamaer ca-
MBIM 60/IBIIVM 00BEMOM PbIHKA (DYHKIMOHATBHBIX IIPO-
nykroB. Ilo manHbpiM Hemenkoro Corosa MACHOI Ipo-
mbiieHHocTH (Ppankdypr-Ha-MaitHe) B Tepmarnn 500
MsconepepadaThIBAIOINX NPEANPUATII BBITYCKAIOT MC-
K/TIOUUTE/IbHO OMO-TIPOAYKTBHI, 32 CYET KOTOPOil MHOTE
HpeANpUATUA PaCIIVPAIOT CBOM TPafUIMOHHBIN accop-
TYIMEHT KO/I6ac U MACOIIPOYKTOB.

[Ipy npomsBopcTBe OMO-IPORYKTOB VICKITIOYAETCA
IpUMEHEeH)e CUHTETUYeCKUX KpacuTesneil, yCUINTesneil
BKYCa, KOHCEpPBaHTOB, ICKYCCTBEHHDIX 1 MICHTUYHBIX Ha-
TYpaIbHBIM apOMATHU3aTOPOB ¥ cTabum3aTopos. Cormac-
HO pe3y/IbTaTOB OIIPOCa HAaCeIeHN, KacaTeJIbHO JOBepus
notpebuTesneil, 610-MjACO M OMO-TIPOAYKTHI 3aHMMAIOT
HepBOe MecCTo.

Tak Hemenkas pupma us [érrnnrena «Borner-Eisenach-
er» CKOHLIEHTPMpPOBaJIa CBOU YCU/INA Ha HOBOM O110-accop-
TUMeHTe 10, MapKoit Biofrisch, a Taxxxe Ha pacinpenHoit
namtpe Wellness-pogykToB (IONE3HBIX /I 3[M0POBbBA
IPOAYKTOB), KOTOPbIe COXPAHAIOT TPAJULIMOHHbIE OObIYaN
IPOU3BOJICTBA, HO OPMEHTVPOBAHHbIE HA COBPEMEHHOIO
norpebutena. Comep>kaHye >Kupa B IPOAYKTe CHUSUIN,
C OfIHOVI CTOPOHBI, 33 CYET HEXVPHOTO ChIPbA (JIOIATKII),
a C Ipyroil — 3aMeHWTeNA >KUpa MHYIMHA. DTO — cajd-
MI ¢ 17 % >Kupa, MaITeTsl U3 OKOpOKa 1 Msca nTuisl (5%
X1pa), Kombaca I )KapKu ¢ HOHVDKEHHBIM COfIepyKaHueM

He cogepkalline NCKYCCTBEHHbIX 100aBOK U Kpacutenen
IKONOTNYECKM YNCTble

be3 MO

HesHaunTenbHbIV CPOK XpaHeHNA
Mpown3BeaeHHble/BbIPALLEHHbIE B POCCHN

M13BECTHOCTb MapKM

VIMnopTHas npoayKuus

He roToBbl N1aTUTL 60/bLLE

%

Kupa u usgenvist st tpuist (o 9 % >xupa), a TakKe KO-
OacHble M3MIeNMsA MaXKYIeiics KOHCUCTEHIUM, BK/II0Yal0-
I[yie TOHKOAVCIIEPCHYIO JIMBEPHYI0 KOJ0acy, JVBepHbIE
KO/I0ACHI € 167T0KOM 11 JTYKOM, TPYOO3EPHIUCTYIO JIMBEPHYIO
Ko71bacy ¢ yepeMIoii, konbacel «HaitHyio» 1 «MeTTBypCT»
MaxKy1eiicst KoHcucteHym (14 % sxxupa) [3].

B Poccun o6beM pbIHKA IPOAYKTOB 3[I0POBOTO INTA-
Hus B 2016 roxy coctaBun 874095 miH.py6., B 2017 romy
3TOT HOKasaresb cocTaBut 878690 myH py6. ITo mporHo-
3aM B 2021 rofly oTe4eCTBEHHOI MUILEBOV MHYCTPUEN
OymeT BBINYILIEHO INPOAYKTOB 3[0POBOrO INUTAHMA Ha
912477 mn.py6. (Discovery Research Group, 2017 http://
www.sitebs.ru/blogs/34288.html).

Poccnmitckuit noTpe6MTeNh TOTOB IOKYIIATh IPOAYKTHI
C IOTIOTTHUTEIbHOI ITO/Tb301 /IS CBOero 310poBbA (Puc. 1)
U IUVTATUTD IPY 3TOM 60JIee BBICOKYIO LieHy. DTO MOATBep-
JKIAETCA pe3ybTaTaMM OIPOCOB HACEIeHUsA B PaMKax
IpOBeJeHNsA MCCIEfOBAHMII PBIHKA (PYHKIMOHATbHBIX
IPOAYKTOB [4].

Cpenu KpuTepueB BbIOOpa IIPOAYKTOB IIMTaHUA
81% m3 4mcIa ONMPOUIEHHBIX YKa3aau COCTaB IPOMYKTa,
69 % — 1LleHa IPOAYKTa, 33 % — CTpaHa-NPOU3BOJSUTEND
u 22 % MapKa mpopykra [4].

B macrosiee BpeMs KadecTBO IPOAYKTa U €ro co-
CTaB — OCHOBHbIE KPUTEpUNU BBIOOpA OTEYECTBEHHOTO
MIOKYTIaTe/A, KOTOPBIN BUUTHIBAETCA B 9TUKETKY U TOTOB
HOKyIaTh 60/iee SKOTOTMYECKM YMCThIe NPOAYKTBI IIPU
ycnoBun 6oree BBICOKOI IjeHBI. [Ipy atom morpeburens
BHUMaTe/IbHee CTaJl OTHOCUTBHCA K TOMY, YTO OH YIOTpe-
67151€T B NNINY, ¥ 9TO OTHOLIEHVE MEHSETCS B 3aBUCUMO-
CTU OT YpOBHA 00pa3soBaHMsI, COLMATBHOTO IIOJIOKEHN,
MaTepuanbHOl 00eCIIeYeHHOCTI, BO3PacTa 1 CeMeITHOTO
MIOJIO’KEHUA.

VccnepoBanns u oneHKa (aKTOpOB U3MEHEHNS IINTA-
HIUA B MMPe ITOKa3al, YTO He CYIIeCTByeT IPAMOI B3au-
MOCBS3M MEXAY IOTpebieHeM Msca U JOXOIOM IOTpe-
6uTens, KaK cunTanoch patee [5].

K coxanenuto, mponsBofCTBO OT€YECTBEHHBIX (PYHK-
IIVIOHA/IbHBIX ITIPOJYKTOB He BBIIUIO Ha (elepanbHbIN
MacimTabd: UX IPOM3BOAAT, B OCHOBHOM, HAa OT/ETbHBIX
HPeANpPUATUAX, KOTOpbIe pab0TAIOT C HAYYHO-UCCIIE0BA-

84
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Puc. 1. XapaxTepycTiKu IpOAyKTOB, 32 KOTOpbIe IOTPeOUTeNN TOTOBBI IVIATUTD OOJIbIIIe, IIPOLIEHT OT Y1C/Ia OIPOIIEHHBIX
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TE/IbCKVMI LIeHTpaMI -pa3paboTunkamy (PyHKIVOHAb-
HOJ IIPOJYKLMMN.

PrIHOK (YHKIMOHA/TBHBIX IPOAYKTOB B Poccum He o-
cturaet 5% ot 001ero ob6beMa IpON3BOACTBA INIEBBIX
HIpOAYKTOB. JMHaMuKka 00beMOB IPOM3BOACTBA JAHHOI
npoaykuuy B Poccun yBenmdamBaeTcsi HEOObLIVIMY TeM-
HaMIH.

Ha poccniickoM pbiHKe (QYHKIMOHA/NbHBIE TIPORYKTHI
IpefCTaB/IeHbl B OCHOBHOM, YeTBIPbMs I'PYIIIaMIL: IIPO-
IYKTBI Ha OCHOBE 3€PHOBBIX KYIBTYp (KallM, XJIOIbs),
B TOM 4KcIe X1e600yIouHble U KOHAUTEpCKIe; Oesas-
KOTO/IbHbIE HAIIMTKV; MOJIOYHBIE IPOAYKTBI; IPOAYKTHI
MacC/IOXMPOBOI OoTpacin. IIpofyKThl OCTaIbHBIX HOZO-
Tpacjaeyl MNUIIEBOV IIPOMBINUIEHHOCTU IIPeACTaBJI€HbI
B HE3HAYMTENbHOM KojdecTBe. [IponsBoacTBo GyHKIM-
OHa/IbHBIX NMUILEBbIX NPOAYKTOB ¢ 2007 1o 2013 r. yBenu-
ynoch Ha 160 % [1].

[IpopykTbl (YHKUMOHAIBHOJ HAIPABIEHHOCTN Ha
MSICHOJ OCHOBE Ha PbIHKE ITPOYKTOB IUTAHNUS IPELCTaB-
JIeHbl B MEHbIIEM KOTNYECTBE M3-3a CTIOKHOCTHU IIPOMU3-
BOJCTBA (/INTEIBHON BBICOKOTEMIIEPATYPHOII 00paboT-
K1) ¥ CHOCOOOB COXPAHHOCTY OVMOJIOTMYECKY aKTMBHBIX
KOMIIOHEHTOB B TOTOBOM IIPOZYKTe.

MsicHOe cbIpbe SIB/ISETCS MCTOYHMKOM IIOJTHOLIEH-
HOro 6efKa M MOXXeT ObITP OTHECEHO K HaTypalbHOMY
(YHKIMOHA/IPHOMY HUIIEBOMY IIPOAYKTY. Msco mmeer
cOa/aHCUPOBAaHHBIN AMIHOKUCIOTHBIN COCTaB, BCe Hea-
MeHVMble aMUHOKVC/IOTHI, BK/II0Yasi TPUITO(AH, TU3NH
Y METVIOHVH, BBICOKVE YPOBHY MMHEPA/TbHBIX 3/IEMEHTOB
(>xenesa, docdopa, umHKa, Megu, XpoMa, cenena, propa,
KaJIisi, Cepbl), B TOM YMCTIe CCEHIVATbHbIX, Y BUTAMIHBI
rpynnsl B, o6magaeT BBICOKON IuIeBON 1 Omosormye-
CKOJI LIeHHOCTBI0. IIp1ryeM JOCTYITHOCTh HEKOTOPBIX HYT-
PMEHTOB >KMBOTHOTO IIPOMCXOXK/IEHVS BBIIIIE, YeM PacTy-
TE/IbHOTO.

ToBsiivHA SIBISIETCS IPUPOSHBIM UCTOYHMKOM KOH'BIO-
TMPOBAHHOM JIMHOJIEBON KMC/IOTBI, KOTOpas 3apeKOMEH-
moBasa cebsi KaK aHTMOKCHUIAHT, aHTUKAHIIEPOTeH 1 CTU-
MY/IATOP MMMYHHOJ CUCTEMBI.

Cogmepxamyecss B MsAce KapHO3VH U aHCEPUH IIpef-
CTaBJIAIOT CO0OI AHTMOKCUAATMBHbBIE TMCTUIVII-JUIIEI-
TUJbI, KOTOPble MOTYT CBSI3BIBATh II€PeXO/Hble MeTalIbl
U TIpeaynpex/arh 3a001eBaHnsA U MPOLECChl CTapeHus,
BBI3BaHHbIE OKCUIATUBHBIM CTPECCOM. L-KapHUTHH yd4a-
CTBYeT B 9HEPreTUYeCcKMX IPOljeccaX, CHIDKAET YPOBEHb
XOJIeCTepPIHA U CIIOCOOCTBYET NOCTYIUICHNIO B OPTaHM3M
Ka/IbLIVisA, HeOOXOAVIMOTO J/I YKpeIUIeHNs KocTeil [6].

Msico ABAeTCA HU3KOAJUIEPTeHHBIM PO YKTOM, IIPU-
4eM Ipyu 06paboTKe MSCHOTO CBIPbs (3aMOpaKMBaHUe,
BBICYILIVBaHNe, BapKa, KapeHMe) ajyleprudeckas akKTUB-
HOCTb B TOTOBBIX IIPOJYKTaX CHVDKAETCS.

Bce 9TM XapaKTepUCTUKMU [eNaloT HeXMPHbIE BUJIBI
Msica OCHOBOJ (YHKLIMOHAJIBPHOTO HUTAHMS, KOTOpOe
HIO/IOXKUTENbHO B/IUsET Ha 340POBbe PAa3INMYHBIX KaTero-
puit TpaKJaH, B TOM 4YUC/Ie ¥ C XPOHMYECKMMH 3aborte-
BaHUAMMI.
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AHanus 3apyOe>XHOI TUTepaTypsl IIOKa3as, 4To B IO-
CJIefjHIIe TObI Hay4YHble pa3paboTKM B 00/IaCTY CO3AHMSA
(YHKIMOHA/IBHBIX IIPOAYKTOB Ha MACHOJ OCHOBE BefyT-
51 IO CJIEAYIOLINM HallpaB/IeHMSIM:

— OpraHnyYecKoe MsACHOE€ CbIpbe, He BbI3bIBAIOljee aJl-
nepruu;

CHIDKEHME KaJIOPUITHOCTM MSACHBIX IPOAYKTOB 3a
CUYeT 3aMeHbI YaCTH JKUpa B pelentype (MHY/INH; pa-
CTUTe/IbHbIE BOJIOKHA; 3MY/IbIMPOBAHHBIN CBUHO
KOJ/UIaTeH M MIIeHWYHBIMY BOJOKHAMM; HYTOBBII
0€e/IKOBBIIT M30JAT MM KpaxMasl; OBOIM: OTBAPHOII
KapTodesnb, CIafiKuil 4YepHBbII KOPeHb, Celbepeit
U TONMMHaMOYp; 3epHOO600OBBIe; OajIacTHBIE Bellle-
CTBa; MPOAYKTHI M3 MOPCKUX BOROPOC/IEN; Macs-
Has SMY/IbCUA U MOPOLIOK JIECHOTO OpeXa, MOPOIIOK
¥ 9KCTPAKT 3€/IEHOTO Yasi, K/leTYaTKa ale/bCIHa, -
TPYCOBBII IEeKTUH);

MopudUKALMsL KUPHOKUCIOTHOTO COCTaBa MSICHOTO
CBIpbA M MACHOM npopykuuu (cHyxenue gom HOKK
n yBenmmnuenue ponmu MHJKK n ITHXKK, npupopnbix
TPAHC-M30MEPOB, ONTUMM3ALNUSA COOTHOIIEHUs W-6
n w-3 JKK) 3a cyer 3aMeHBI 4acTU >XMBOTHOTO XXMUpa
Ha pactutenbHoe (cadmopoBoe, parcoBoe, JTbHSIHOE,
COeBOe, PAaCTUTENIbHOE, KYKypy3HOe Macia), a TakxKe
MOPCKUX JIMINAOB (3KCTPAKTBI TUINU0B PbIO, pbIOWi
XKUP,); UCKYCCTBEHHAS XXMPOBas TKaHb (I/Ia3Ma KPOBU
C HONMMCAaXapUAHbIMU JOOaBKaMM);

oboraieHne MsICHOTO CBIPbsl M MSCHOM IPOAYKIIUN
KMPOPACTBOPUMBIMM BUTAMUHAMM U MMUHEpaIaMu
(itom, cenen, Cu, Mg, Mn, K u fip.);

JIOCTYIIHOCTb OMONOIMYeCK) aKTUBHBIX BelleCTB
B coCTaBe Msca (TMAponm3aTbl CyOIpPOAYKTOB; OMO-
JIOTMYeCK) aKTVBHBIE IENTUABI, KAPHO3NUH, aHCEPUH,
L-KapHUTHH, ITTIOTaTVOH, KPeaTUH VIN TaypPyH);
KOMOVHMPOBAaHHOE  JCIOb30BaHMe  (PYHKIMO-
HaJIbHBIX NIUIeBbIX MHrpenyuentos B OIIIT (cBuHOI
KOJI/TaTe€H+BOJIOKHA TILIEHNIIbI; KapTOQenb+ Kapparu-
HaH; VHYIMH+IIIEHNYHble BOTOKHA+OPOKKOMN WM
pacTuTeIbHOE Mac/Io+100ern 6pOKKoIN; KyKypysHoe
Mac/o +BOJOKHA 13 BOJOPOCTIEN; MyKa U3 JbHSIHOTO
CeMeHM+MyKa U3 KUBM; IMOPUIM3MPOBAHHbIE IIe-
TPYILKA, TACTEePHAK, CeNbJepeit)

(YHKIMOHA/IBHBIE MUIEBble MPOAYKTBI C aHTUOKCH-
JIAaHTHBIM JIeJICTBYEM (IMKOIMH, SKCTPAKTBI JIEKAPCT-
BEHHBIX TPaB, 4asi, KOXXypa LIUTPYCOBBIX, CEMEHa KyH-
XKyTa, MaC/IMHbI, BUHOTPAJ);

oboralileHne IPOAYKTOB IpoOMOTMKaMyU (MOTOYHO-
kucnble GOakrepuu, Lactobacillus acidophilus, Lacto-
bacillus casei, Lactobacillus rhamnosus; Lactobacillus
paracasei, Lactobacillus plantarum), mpebuorukamu
(KCMIOOMMroCaxapuyibl; ONUTOCaXapyuabl M AUeTHde-
CKasl K/IeTYaTKa; MerTU/IbL), CUMOMOTUKAMI;
(epMeHTHpPOBaHHBIE MACHBIE IPOAYKTbI IIUTETLHOTO
cpoka xpaHeHus (Jjo 6 Mecs1ieB);

IPOAYKTBl «4MCTOI YIAKOBKW», CHVDKEHUE YPOBHSA
KaHLIEPOTeHOB B MACHOJ IPOAYKLUY (3aMeHa HUTPU-
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Ta HaTPVsI HA OBOLIM C PEAYLMPYOLIMMY BellleCTBaMM
(akctpaxT Puerariae radix; 3amena ¢pocgaToB prucoOBbIM
KpaxMajoM u/uimn GppyKTo-onmurocaxapumamn);

B mpomecce co3manusa QyHKIMOHAIBHBIX IIPOLYKTOB
BO3HMKAIOT IPOOJIEMBI, KOTOpble TPeOYIOT M3BICKAHIIA
HOBBIX HayYHBIX IIOJIXO/OB /IS UX PeIIeHN.

OnHoit U3 TeH[eHIWIT pa3paboTKM IPOAYKTOB 3[10-
pOBOrO MUTAHUA SIBIAETCS CHIDKEHNE KalIOPUITHOCTU
(’KMPHOCTH) TOTOBOTO IPOAYKTA 3a CYET BBEIEHN OBO-
Ieil, 3epPHOBBIX U 3epPHOOO0OOBBIX KYIBTYP, K/IETYATKU
LIUTPYCOBBIX ! T.Jj. 3aMeHa YacTy >KUpa IPUBOAUT K YXYA-
IIEHNIO0 BKYCOBBIX KaueCTB U ITI0Tepe HeXKHOI KOHCUCTEH-
LIVJ TIPOAYKTOB ¥ BBI3bIBaeT HEOOXOAMMOCTD LIMPOKOTO
UCIIOIb30BAHNS MUIEBBIX J00aBOK (oboraTuresneil apo-
Mmara 1 BKyca u ap.). B ®I'bHY ®HII numessIx cucrtem
uM. B.M. TopbaroBa IpoBefileH aHaIN3 UHIPEMEHTOB,
CIIOCOOHBIX 3aMEHATD XKMPOBYIO COCTABIIAKIIYIO 6e3 Cy-
I[eCTBEHHOTO M3MEHEHNUsI OPTaHOJIENITUIECKIX XapaKTe-
PUCTUK MACHBIX IIPOAYKTOB U BBIOPAH MHY/IVMH, KaK Hau-
6onee ontuManbHaA fobaBKa. VIcronb3oBaHMe MHYIMHA
B IIPEIBapUTE/IbHO TU/IPATUPOBAHHOM BMJIE JUIS 3aMEHbI
JKMPOBOJI COCTABJIAIIEN B KonmdecTse fo 50 % oT conep-
JKaHUA )XMPOBOI COCTABJIAIOIIEN B PELIENITYPeE, IIO3BOIUT
COKPATUTD cofeprKanue >k1upa Ha 40 % 1 KaTOpUITHOCTD Ha
30% 6e3 yxynuieHus (QpyHKINOHATbHO-TEXHOIOTMYECKIX
CBOJICTB MsCa ¥ OPraHOMENTUYECKUX XapaKTePUCTHUK TO-
TOBBIX NpOAyKTOB (HaHHble OHII mumeBbIx crcTeM MM.
B.M. Top6arosa).

Hemenxne ydyeHble CUMTAIOT, YTO ONTMMAJbHON 4a-
CTUYHON 3aMEHOI XX1pa B Lie/IsAX IIO/Ib3BI /sl 3[OPOBB,
ABJIAETCA KOMOVHALMA PacTBOPUMBIX (MHY/INH) U Hepa-
CTBOPMMBIX (TIIIIEHNYHBIE OTPYOM) Oa//TACTHBIX BEll|eCTB.
B cybmponykroBoit konbace 6bU10 3aMeHeHO A0 20%
KMpa Ha PacTBOPUMBIIT B BOfie MHY/IMH. [TeHYHbIe BO-
JIOKHa J[00AB/IAIOTCA B HeOONBIIOM KONMMYeCcTBe (OKOJIO
1%), M3-3a MX HETaTVBHOTO BJIVMISIHUA Ha CEHCOPHBIE OLLy-
menns [7].

CHIDKeHJe OpraHONMEeNTUYeCKUX XapaKTePUCTUK To-
TOBOV MACHOJ INPOAYKLMY IIPOUCXOAMT ¥ TIpu obora-
I[eHNN TIPOAYKTOB IMUTAHMs GMONTOIMYeCK) aKTMBHBIMU
munodunbabiMu nHrpenuentamu (ITHXKK cemeiicts w-3
n w-6). Kpome Toro nmumoduiabHble MHIPEIVEHTH Xa-
PaKTepU3YIOTCA HU3KOJ PacTBOPMMOCTBIO B BOJe, IOJ-
BEP)KEHHOCTBIO XVMMUYECKOMY PAaCILIeIUIEHNI0 ¥ HecTa-
OUIBHOCTBIO B YC/IOBUSAX IPOM3BOACTBA M XpaHeHNs. JTa
po6ema OblIa pelleHa IIyTeM MHKAIICYIMpOBaHus 6110-
JIOTMYeCK) aKTUBHBIX SKMPHBIX KUCTIOT -3 B OMY/IbCHUIX
THUIIA Mac0-B-Bofe. [I/I1 HeBeMMpPOBaHNA OCTOPOHHETO
3amaxa ¥ npuBKyca (0T ppIObero Xypa) CMeInBamy Cie-
VM Y aHTUOKCUJAHTHI [8]. Pe3ynbTaTnl MccienoBaHuMin
MIOKa3a/Iu, YTO MHKAICYIMPOBaHMe XMPHbBIX KUCIOT w-3
B OMY/IbCUAX TUIIA MACI0-B-Bojie obecrednBaet ¢pusmde-
CKYIO ¥ OKUC/IUTEIbHYI0 CTaOMIBHOCTD, HO MX BHECEHIE
B CJIOKHBIE MsICHBIE MaTPUI[BI MOYKET OKa3aTh HellpesicKa-
3yeMblil 3QeKT 1 MOoB/IeYb 3a COO0IT AecTabMIN3aInIo
CTPYKTYPbI TOTOBOTO IIPOAYKTA.
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Vcnonb3oBaHye SMy/IbCUM BOJja-B Macyie-B BOJie, Ipefi-
CTaBJIAIOLIYIO COO0IT SMY/IBCUIO BOJA-B Mac/ie, JUCIEePIu-
POBaHHYIO KaK KaIlI B BOZHOII (hase, KOTOpast IO3BOIACT
MacK/pPOBATh IOCTOPOHHMIT BKYC ¥ KOHTPO/IMPOBATb BBIC-
BOOOX/IEHVIe VI 3aIINUTY MHIPEAUEHTOB, @ TAK)Ke CHIKATD
cofiep>KaHue XXIpa, TaK KaK YacThb IVINMIHOTO MaTepyaa
3aMeHseTCs BOJHBIMI YaCTUIIAMMY, JYCIEPIYPOBAHHBIMU
BHYTpU Heé [9]. [l mpom3BOACTBA NMNIIEBBIX SMY/IbCHI
B KauecTBe MAC/IAHON (pas3bl MCIOMB3YIOTCA PAaCTUTE/b-
Hble Mac/ia (OMBKOBOE, PAIllCOBOE, COEBOE, KYKypy3HOe
u T.1.). Ha cTabMIbHOCTD IBOJHBIX SMY/IbCUIT OKa3bIBAET
B/IMsIHVE BpeMs XpaHeHMsA (MMHVMMAaJbHOE OTCTauBaHIMe
YCTAQHOBJIEHO B JBOIHBIX SMY/IbCUAX, XPAHUBIINXCA B Te-
yenue 10 guett npu 4 °C). DKcrepyMeHTaIbHbIE JBOIHbIE
SMY/IbCUY TTOKA3a/IM CTAOM/IBHOCTD K TPaJULIVIOHHON I
Kojbac TepMoo6paboTKe.

YcnenHple MCIBITAHNUSA HA XXVMBOTHBIX IPOLIIN KaICy-
nbl ¢ pochommupamu Undaria pinnatifida /6ypbix mop-
CKVIX BOZIOPOCIIeTl/, KOTOpBIE B CBOIO O4epefb COfeprKam
(YKOKCAaHTVMH — IINTMEHT C YCTaHOBJIEHHBIM 3 dexToM
npotus oxupenus [10]. OpHako, B 0630pe IO MccIeno-
BaHMIO BAVAHNA JMETAPHOIO XX1pa 1 OKupeHus 3a 1993-
2009 rr. He 6BUIO YCTAHOBJIEHO YETKOI B3aIMOCBSI3Y MeX-
Iy IOTpebIeHreM MOHOHEHACHIIEHHBIX XVPHBIX KUCIOT
VIV TIO/IMHEHACHIIIEHHBIX >KUPHBIX KUCTIOT ¥ IOTepei
Beca [11].

B nocnemHee BpeMs HabmofaeTcs NPUBEP>KEHHOCTD
POCCHAH K TOTpeONeHMI0 HAaTypalbHBIX HPOAYKTOB
U IPOJYKTOB C «YVMCTON STUKETKOI».

HeraruBHOe OTHOIIEHMEe K MSCHOJ NPORYKIUY CIIO-
JKIJIOCD, B TOM YJICJIE I, M3-32 UCTIO/Ib30BAHNA IIPY ee IIPO-
U3BOJICTBE HUTPUTOB, KOTOPbIE B IIpoliecce TepMoobpa-
60TKY peobpa3oBBIBAIOTCA B N-HUTPO3aMIHBI, @ TAKXKe
BTOPUYHBIE M/IV TPETUYHBIE AMIHBI, 00/Iajiatolye KaHIe-
POTEHHBIM, TePATOTeHHBIM ¥ MyTareHHBIMY CBOVICTBAMIU.
[TosToMy, OfHUM M3 HAIpaB/IeHUI B (PYHKIVOHATbHOM
NUTaHUM ABIAETCA pa3pabOTKa 3aMeHNTeNIell HUTPUTOB,
IpefHa3HAYeHHBIX B OCHOBHOM [/l COXPaHEHMs Xapak-
TEPHOTO I[BeTa MACOIPOAYKTOB. VI3BecTHBI Kak Hary-
pasbHBle, TaK U CMHTETUYeCKUe 3aMeHWUTeIV HUTPUTA,
OJIHAaKO, [I0 HEelaBHETO BpPeMEeH! B IepepaboTKe Msca HU
OfIHa 3 3TUX a/IbTePHATHB IIMPOKO HEe MCIIONb30BA/IACh.
Ilpyroit OAXOf 3aK/I0YaeTcsi B MUKPOOHOM IIpeBpalle-
Hunm Metmuornobuna (MbFe®) B HUTpo3uIMuoOrioOunxH
(MbFe?NO). IItamm S. xylosus MOXeT MCIO/Nb30BaThCS
B Ka4yeCTBe 3aKBACOK /11 POPMMPOBAHNUA XapaKTEPHOTO
KOJI6ACHOTO IBeTa B MOJIeTIbHBIX crcTeMax ¢ MPC-6ybo-
HOM U CBIPBIM CBMHBIM (papiiem 6e3 1o6aBIeHNsI HUTPUTA
i HuTpara [12].

CosgaH mpemapaT Ha OCHOBe IuTamMma Paracoccus
spp, obmajarommii ClIOCOOHOCTBIO CHYDKATb COfiepyKaHue
OCTaTOYHOTO HUTPUTA B TOTOBOM Ipopykre. IIpm atom
CKOPOCTb HeHUTPUGUKALUYM TeM BbILIe, YeM OOJblie
KOHI[eHTpalMsA HUTPUTA HATpus B cpefe. Ilpumenenne
IperapaTa o3BO/IAET YeTKO PaCCUNTATh MPOJO/DKNATEND-
HOCTb ero gevictaus [13].
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CHyKeHMe cofiep>KaHVsi HaTpus (IIOBapeHHas COJIb)
B MACHBIX M3JE/NAX ABAETCA aKTYa/IbHOI 3ajadell, TaK
KaK J0Ka3aHa B3aMMOCBs3b MeXy M30BITOYHBIM MTOTpe-
O7eHMeM HATpus, U PasBUTHEM CepPEeYHO-COCYAUCTBIX
3aboeBaHMil, TUIIEPTOHUN U MHCYNbTOB. CoOKpalleHme
XJIOpY/ia HATPYs B MACHBIX IIPOAYKTAX SBJISETCA TEXHMU-
YeCKI CTTOXKHOJI 3afiaueit, TOCKO/IbKY TpeOyeT COXpaHeHus
JKermaeMbIX (QYHKI[MOHATbHO-TEXHOIOTMYECKUX CBOJICTB:
COJIEHBIII BKYC, yBe/IMYeHNE PACTBOPYMOCTY MBILICYHBIX
6e/IKOB ¥ TIOBBILIEH)E BJIArOCBA3BIBAONIE CIOCOOHO-
CTH, CHIDKEHUE POCTa MUKpPOOPraHu3MoB. VccienoBaHbl
pasmMyYHble MOAXOAbI K CHIDKEHMIO HAaTpUA B IMIIEBBIX
IPOAYKTaX, HO Hambosee YCIIENIHbIM SIB/ISETCS MUCIIONb-
30BaHlEe 3aMEHNUTeIel IOBapeHHoll conu. B kadecTse 3a-
MeHITeTIeN XTOpy/a HaTpUs B MSICHOI IPORYKIMU pac-
CMaTPMBAIOTCS XTOPUJ, KIS, XIIOPUA Ka/bLVs, TaKTaT
Ka/IBIVISL U XJIOPUJL MarHVA B Pas3IMYHbIX KOMOMHAIAX
" O3UPOBKax [14].

docdarpl MUPOKO KCIONb3YIOTCA B MUIIEBOI IPO-
MblteHHOCTH. OffHAKO, U3-3a MX CIIOCOOHOCTHM OKa3bl-
BaTb OTPMULIATE/IBHOE BO3JEVICTBYE HA 3MOPOBbE JIIOLEN,
B/IMAA Ha 6a/laHC KaJIblVA, XKe/le3a ¥ MarHus, HOBBIIIas
PUCK 3a6071eBaHMIT KOCTEN! ¥ IPUBOJS K 000CTpEHNM 3a-
6oneBaHmit (HarpyuMep, y MOTpeOuTeNelt C XpOHNIECKIM
3a00/ieBaHMeM II0OYEK) B IMOCAEIHIE TOAbI CIIEIMaINCThI
NUIIEBOl OTPAc/M HAIle/IeHbl Ha 3aMeHY (YacTUYHYIO
wm nonHyo) ¢pocdaros. HacTuyHast 1y NOMHAs 3aMeHa
¢docdaroB Ha pUCOBBII KpaxMas 1 GPYKTO-ONIUTOCAXapu-
JIbI TIPMBOAMT K CHVDKEHMIO BBIXOfJa TOTOBOTO IPOAYKTA,
obecrieunBas Mpy 3TOM MOTy4deHue 6oree OJIe3HOTO IS
370pOBbA POAYKTa [15].

DyHKUMOHAIBHbIE MMIIeBble MHIPEANEHTHI, KOTOPbIe
BBOJATCSL B COCTaB IPOAYKTOB, JO/DKHBI OBITh BCECTO-
POHHE M3y4eHBI U BbIABICHBI BCE BO3MOYKHbIE II0OOYHbIE
a¢dexThl OT UX Ucnonb3oBaHuA. Hemerkne ydensie [16]
IPOBOJVUIY MCC/IEOBAHNA, B XOfie KOTOPBIX M3TOTAB/IN-
BajIach BapeHas Konbaca ¢ QyHKI[MOHAIbHBIMY CBOJICTBA-
M, @ B Ka4ecTBe PYHKIMOHAIbHOII T0OaBKY OB BbIOpaH
pecsepatpor (3,5,4'-TpUrnpoKcu-TpaHc/uc-CTUIb0EH).
PecBepaTpon sBnAeTCSA (PUTOICTPOreHOM TPYIIBI IIO-
7nQEHONOB, COIEP>KUTCA B KPACHBIX COPTaX BMHOTPAJA,
MaJIHe M 3eM/IIHBIX opexax 1 o0JafiaeT aHTMOKUCIIN-
TE/IbHBIMM, aHTUKAHIIEPOTeHHBIMU ¥ IIPOTMBOBOCIIA/IN-
Te/IbHBIMM CBOJICTBaMI. Pe3y/ibTaThl MCC/IEOBAHMIL, paHee
IIPOBEJICHHBIX Ha )XMBOTHBIX, YKa3bIBAIOT HAa BO3MOXKHBII
s ekt mpoaseHnsA >KuU3HU. [laHHBIE, ITOTy4YeHHbIe He-
MELKMMM YYeHBIMU ITOKa3a/M, YTO He3HAUYUTEIbHOE JI0-
6aB/ieHMe pecBepaTpoa OTPUIATEIBHO BIMAET HA LIBET
IPOAYKTa, IPOUCXOAUT M3MEHEHNUe BKYyca: IOsBJIEHIE
BKyca CTaporo npoaykTa. B mepuoy nmposegenus nccueno-
BaHMIl rocymapcTBeHHbIMU yupexaeHusamy CIIA 6buin
BBIITYII[EHbl YO/IMKALNMU C IIPEAYIPEXAeHISMU OTHOCK-
TE/IbHO TIPYIMEHEHUs pecBepaTpona U peKOMeHJaluAMU
OTKa3aTbCsl OT €ro VICIO/Ib30BaHMs B KauecTBe HOOABKU
Ipy IPOU3BOACTBE (PYHKLMOHAIBHBIX MNUILEBBIX IIPO-
JYKTOB 13-32 BO3MOXKHOTO CTUMY/IUPYIOILIETO HeCTBUS
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Ha HEKOTOpble BUbI 37T0KaYeCTBEHHBIX OIyXoseil. Takum
00pa3oM, peKOMEH[OBAaHO OTKAa3aTbCs OT IPUMEHEHMNs
pecBeparposa, BellecTBa C IOTEHI[MAIbHBIM (U3NOIIO-
TUYECKUM BO3JIe/ICTBUEM, 13-3a BO3MOXKHBIX PUCKOB BO3-
JIeVICTBMA Ha OPTaHM3M Ye/IOBeKa.

B Tepmanum c 1enbio MOATBEPXKAEHMS IOIE3HOCTU
JUIA 3J0POBbS MACHBIX IIPOJYKTOB C (PyHKI[MOHAIbHBIMU
CBOJICTBAMU B IIEPBYIO O4Yepe/b, HEOOXOMMMO ITpOaHaIN-
3MpOBaTh U NPOBEPUTDH BJIMSAHME PELENTYPBI, TEXHOJO-
TMYECKOTO Ipoliecca ¥ XpaHeHMs Ha (QYHKIVOHATbHbIE
KOMIIOHEHTBI ¥ COXPAaHHOCTb UX CBOJCTB B TOTOBOM IIPO-
IlyKTe, a TaK)Ke Ha He)Xe/laTe/IbHble BellecTBa (HapuMep,
HPOAYKTHI OKVCTIEHVSI XMPOB), [/Is1 TOTO YTOOBI yOeIUTh-
Cs, 9TO COfiep>KaHMe OMOMIOTMYeCK) aKTMBHBIX BEIeCTB
B TOTOBOM IIPOAYKTE COOTBETCTBYeT HEOOXOAVMMBIM IIN-
TaTeNbHO-(PU3NONTOIMIeCKMM IToKasaTensaM. Iloce aToro
(YHKIMOHA/IbHBIE MACOIPOAYKTHI C TOYHO YCTAHOBJIEH-
HBIM COfiep>KaHMeM Ke/TaTelIbHbIX (QYHKIMOHA/TbHBIX MH-
TPEIEHTOB MOXXHO MCIIONIb30BaTh B 9KCIIEPUMEHTAX II0
YHOTpPeOIeHNIO UX B IINIIY Y€JIOBEKOM.

BospacraeT KommuecTBO IATONOINIL, OOYCIOB/IEH-
HBIX HapylLIeHV/eM MUKPOSKOJIOTMM KMIIeYHNKA. B cBA3M
C 4eM, y4eHble 00JIblIIOe BHUMAaHIE YAeI0T paspaboTke
®IIIT ¢ ncnonbp3oBanmeM mpobuoTnkoB. [lonb3a oT 1mo-
TpebmeHnss MpoOMOTHKA JOMDKHA OBITh MPOJEMOHCTPH-
pOBaHa TOJIBKO Ha OCHOBE Pe3y/IbTATOB XOPOIIO OpraHMu-
30BaHHBIX, PaHIOMUHM3VPOBAHHBIX, JBOJHBIX CJIEIBIX
VICCTIEJOBAHMIT, KOHTPOIMPYeMBIX IIIane60o Ha JIIOAX,
pe3y/IbTaTbl KOTOPBIX ONYOIMKOBaHBI B MEX/YHapOJ-
HBIX PelleH3MPYeMbIX Hay4HBIX XXypHanax. IlepBoe, 4TO
TpeOyeTcs B KaXKIOM Ipolecce pa3pabOTKu IMpoOMOTH-
YeCKMX MIUIEBbIX IPOXYKTOB — TOYHAsA MIeHTUPUKAIIVA
M XapaKTepUCTMKA MCIIOb3YeMOrO IPOOMOTINYECKOTO
IITAMMa Ha yPOBHE POJa, BUJA ¥ Pa3HOBUIHOCTH, C VIC-
H0/Ib30BaHVEM MPUHATON B MEXAYHApPOJHOM MacuiTabe
Meroponoruu. Jlanee ciaegyeT TaIl UCCIENOBAHMIT Ppu3n-
OJIOTMYECKMX XapPAaKTEePUCTUK U TEXHOMOTMYECKUX Tpe-
00BaHMUII, a TaKKe PACKpBITHE JIOKAIUX B OCHOBE Me-
XaHM3MOB JIEVICTBUA M VJUIIOCTPAIVA IOMOXXNUTENbHBIX
addexToB Ha denmoBeke [17]. Kpurepun orbopa mst mpo-
OMOTHKOB CIefyomye:

— BBDKVBaHNUe 6aKTepuit Ipyu MPOXOXKAEHNN Yepes3 BepX-
HIOIO YaCTb JKeMYAOYHO-KUIIIEYHOTO TPAKTa;
B3aJMOJIEVICTBUE C VIMelolelics MUKpodopoii (cro-
COOHOCTb BpPEMEHHO TPUKPEIUIATBCA K SIUTENNIO
KUIIEYHNKA, OTCYTCTBME 3HAYNTENIbHOTO BIMAHMA Ha
JOMUHMPYIOLIYI0O MUKPOQIOPY; BIMsIHUE Ha KOMMIe-
CTBO U pa3HOO0Opasyue sHAOreHHbIX BU0B Lactobacillus
u Bifidobacterium);

0/1aTOTBOpPHOE B/IMsHNE Ha 3[0pPOBbe MOTpeOUTENs
(mpemoTBpaleHMe prcKa 3a60/IeBaHMIt);

CTOJIKOCTbH 10 OTHOIIEHNIO K IIPOBOAVIMON TeXHOIOTH -
4ecKoit 00paboTKe U XpaHEHNIO;

BBICOKVIE XapaKTePUCTHUKM 6e30IacHOCTH (OTCYTCTBUE
rpymn pucka Bupos II LAB, orcyTctBue D-Momodnol
KVC/IOTHI).
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[Ipo6MOTMKY MOTYT BIUATH Ha 3[0POBbe Ye/I0BeKa Ha
TpeX YPOBHSAX, B 3aBUCHMOCTHM OT LITaMMa: ITyTeM B3au-
MOJIEVICTBUSA C APYTMMYU MUKPOOPTaHM3MaMM, HaX ORI -
MICS Ha MeCTe JIefiCTBUSA (KOHKYPEHINS 3a MUTaTe/IbHbIe
BEIleCTBa, INPOAYLVPOBaHNe WHIMOMTOPOB MUKpPOOOB,
VICK/TIOUeHNe TIPY KOHKYPeHILIMN); TyTeM YKpeIieHus 6a-
pbepoB CIM3UCTON M/WMIN BIMASA HA UMMYHHYIO CUCTEMY
XO3AMHa.

[Tpo6uoTHKM 0OBIYHO UCHONIB3YIOT IIPY IIPOU3BOACTBE
(hepMeHTMPOBAHHbBIX MACHBIX IPOAYKTOB, T.K. IIOC/IENHIE
MIOf{BeprarTcs cmaboit TeruoBoit o6padotke. [Tpu mogbope
NpOOMOTHYECKMX IITAMMOB HEOOXOAVMMO YYMTHIBATh He-
raTUBHBIN 9 (EeKT MACHOI Cpefibl, KOTOPas COEPKNUT I10-
COJIOYHbIE MHTPeAMEeHTbI, HU3Kuit pH 1 akTMBHOCTD BOJIbI
Y He YXYJLIaTh OPraHOTeNTIYeCKUe XapaKTePUCTUKI TO-
ToBOro npopykra [17]. Takue 6axTepun MOXKHO IIOTYy4YNUTH
IyTeM CKPUHJHIA HATypalIbHBIX M30/IATOB KO/MOAc WIN
CYLIECTBYIOLINMX KOMMEPYECKIX CTApTOBBIX KY/IbTYP. B ce-
BEpHBIX eBPOIENICKMX CTPaHaX, (MOTeHIMaIbHble) IPOoOu-
otudeckue mraMMel L. rhamnosis GG, L.rhamnosis LC-705,
L.rhamnosis E-97800 w L.plantarum E-98098 o6mamaroT
BBIILETIEPEYNC/IEHHBIMY CBOVICTBaMU. [Ipu mpumeHeHum
M30/IATOB U3 KuieyHnKa L.paracasei L26 u Bifidobacterium
lactis B94 BMecTe ¢ TPaaMIMOHHOI CTAPTOBOII KY/IBTYPOA,
He 0TMeYa/I0Ch HEeTaTMBHOTO 3¢pdekTa Ha CeHCOPHBIE CBOJI-
CTBa IpOAYKTa. JICronb3oBaHMe WHKAICY/IMPOBAaHHBIX
B anprusate L. reuteri ATCC He IPpUBOAMIO K CHIDKEHUIO
CEHCOPHBIX XapaKTepucTHK [17].

Crenmanuctel HayyHoro o6mectBa «Mukpo6mo-
Ta» IPOBEIN JCCIEOBAHNUA TI0 OLIEHKE BBDKMBAEMOCTH
IpOOMOTHYIECKIX MUKPOOPTaHM3MOB B COCTaBe 23 oTe-
YeCTBEHHBIX ¥ 3apYOEXHBIX INpernapaTtoB U IOTYUUIN
JI0Ka3aTe/IbCTBA TOTO, YTO BBDKMBAEMOCTb STUX MUKPO-
OPraHM3MOB B >KeTyJOYHO-KIIIEYHOM TPaKTe COCTaBIIA-
et meHee 0,0001% oT McXOQHO YMCIEHHOCTY IIPU IIEPO-
panbHOM moctymtennu [18]. IlomydeHHble pesynbrarsl,
KaK OTMEYAI0T aBTOPHI, SIB/IAIOTCS OCHOBAHNMEM ISl KOP-
PEKTUPOBKM B3IJIA[IOB Ha CYLIECTBYIOIIMII IPMHIVII 3a-
MeCTUTENTbHOTO JIeiICTBUA POOMOTUKOTEpaIINy Ha OCHO-
Be )KVMBBIX MUKPOOPTaHU3MOB.

Hpe6I/IOTI/IKI/I He UMEIOT HeJOCTaTKOB, CBOVICTBEHHBIX
IpOOMOTHKAM, IOCKOIBbKY He SBJIAIOTCA XKU3HECHOCOo0-
HBIMJ KJIETKaMJ U JOCTUTAIOT TOJICTOTO KMIIEYHMKa 6e3
M3MeHeHUI, SIB/I0TCA 3G(GEeKTUBHBIM CPeCTBOM IIPO-
GUIAKTUKY ¥ KOPPEKLUY AUCOMOTUYECKUX HApPYIIEHUN
3a CYeT CTUMY/IALMU Y MeTabomM4ecKoil aKTMBHOCTU
HOPMaJIbHOI KMIlIedHO! MuUKpogmopsl. [IpebnoTnkm uc-
HOJIB3YIOT B LIEJIAX YTy qIIeHJe TeXHOTOIMYeCKIX CBOJICTB:
KaK HAIlO/IHUTENN, He COfieprKallye KaJopuii, YIyqIInTe-
I CTaOMIBHOCTY SMY/IbCUIL, [IsI MOAMQYKALIUY TEKCTY-
pbl ¥ fip. PU3MOMOTMYECKUX CBOJCTB: CHYDKEHUE PYCKA
nuabeta, 67IarONpPUATHOE BIUsHIE Ha PEryINpOBaHNUe -
NNJO0B KPOBY, NPENOTBpAIleHNe CepIeYHO-COCYAUCTBIX
3abo/eBaHMil, paka TOJICTON KMUIIKY, PeryIMpOBaHNUA
IIPOXOXK/IEHUA COAEPKMMOro 4epe3 KMIIeYHVK. XOpOLIO
U3BECTHO IIPYMEHEHNe OUTOCaXapyuioB U AVeTHYeCKON
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K/IeT4aTKy (MHY/INH, 3ePHOBBIE: OBEC, PUC, IIIIEHNI[A 1 JID;
6060Bble: TOPOX, COSL U [p.; PPYKTBL: sAOTOKM, IUMOH,
aTle/IbCUH; KOPHEIUIOZbl: MOPKOBb, CBEKJIA 1 Jp.; MOPCKIe
BOJIOPOC/IN) B KadeCTBe MpeCTaBuUTeNIeNl MpebuoTnde-
CKMX BeIeCTB, KOTOPbIe MCIIONb3YIOTCA /IS YBEIMYCHIA
pocTa IpoObMoTUIECKUX OGaKTepuit.

Anonckue ydensie [19] momydnny HoBble Ipe6uUOTIIE-
CKJe BelllecTBa 13 MsACHOTO Oernka. V3 cBexeilt CbIpoit 06-
pe3u (OKOpoKa) 6BUT MPUTOTOB/IEH AKTOMMO3MH, KOTOPBIIA
(dbepMeHTHPOBAICS MATHIO BUAMI IIpoTeas (mamanH, ¢pu-
LIV, TPUIICKH, poTeuMHasa K, nmponasa E). ITocre ¢ppax-
LIVIOHVPOBaHMA IIepeBapPEHHOI0 aKTOMIO3UHA (TUAPOIN-
3aT MaIanHoM) Obl/Ta BbIfe/neHa PpaKIVs, C aKTUBHOCTDIO
cTumynupoBanus pocra Bifidobacterium. 3areM O6bUin
CUHTe3UpPOBAaHbl TPUIIENTHJ, C IIOC/IeLOBATETbHOCTDIO
Glu-Leu-Met n mBa Bupma gunentunos (Glu-Leu u Leu-
Met), u3 xotopsix Tonpko Tpunentup Glu-Leu-Met noka-
3aJ1 aKTUBHOCTb CTUMY/IMpOBaHus pocra Bifidobacterium
bifidum, uu gunentuper (Glu-Leu, Leu-Met), a1 ammuHO-
kucnorsl (Glu, Leu, Met), KOTOpble SBIAIOTCSA YacThIO
TPUIIEIITUIOB, He 06/1aja/n Takoii criocobHocTrio. [Tocre-
JIOBATe/IbHOCTb TPUIIENTH/A fAB/IACTCA BaKHBIM (pakToO-
POM /151 aKTUBHOCTH CTUMY/TMPOBAHNUS POCTA KUIIETHON
MUKPOQIOpPBI. ABTOPBI 3aK/TIOUWIN, YTO (epMEHTATUB-
Hble TYPO/M3aThl MACHBIX O€IKOB 1 COOTBETCTBYIOLIE
crumynupytouye poct Bifidobacterium nentuppl (Hampu-
Mmep, Glu-Leu-Met) MoryT uCIIonb30BaThcsl Kak mpebuo-
TUYECKUIT MaTepuast A pa3paboTky QyHKIMOHATbHBIX
NUIIEBBIX IIPOAYKTOB, BKII0Yas PYHKIMOHAIbHbIE MACO-
HPOIYKTHIL.

B momonHeHue K mpoOuoTNKaM 1 npebuoTnKaM Obira
IpeIokeHa KOHLNLUA CUHOMOTMKOB, NNILEeBble IPO-
IYKTBI, COfep)alllye KakK HpoOMoTHdYecKyue OaKTepun,
POCT KOTOPBIX YCHIMBAETCsA 6/1arofgaps npebuoTndeckum
BemecTBaM. COBMeCTHOe IIpUMeHeHMe MIPOOMOTIKOB
U IpeOMOTIKOB — 3TO OffHA 13 OCHOBHBIX T€H/JCHIINII /IS
pa3paboTKu (YHKIVOHA/NbHBIX IUIIEBBIX IIPOAYKTOB,
KOTOpast IMPOKO UCIIONB3YeTCs /ISl MOJIOYHON IIPOAYK-
LIV, OfHAKO ABJIAETCS OTHOCUTE/IBHO HOBOJI KOHIIETIIIVel
B MSICHOJI TIPOMBIIIIEHHOCTH.

I/ IIOBBILIEHNsI IOTHOTBI HAYyYHBIX 3HAHUI B 00/a-
CTU U3y4eHMA U IMPUMEHEHM IPOOMOTUKOB U Ipebuo-
TMKOB OpraHN30BaHa MeXIyHapoaHas Hay4Has acCOLM-
anys npobmotuko u npebuorukos (ISAPP), koropas
AIBJISIETCA HEKOMMEPYECKON OpraHusalyeli, COCTOAIEN
U3 MEXIYHapOJHBIX CIEIMa/IICTOB, YbVM HaMepeHVeM
ABJISIETCsI paspaboTKa IMOAXOM0B 1 MPOAYKTOB, KOTOPbIE
OBV GBI ONITMMAIBHBI [JIA yy4leHns 3goposbs (http://
www.isapp.net).

Msico AB/IsI€TCS MPOAYKTOM C TIOJIE3HBIMM [I/IsL 37[0PO-
BbSI CBOVICTBAMI, T.K. B Pe3y/IbTaTe ero noTped/ieHns Bos-
MO>KHO JJOCTUYb O/1aronpusiTHbI 9 eKT perymmpoBaHms
Ipolecca OXXMPEHIs, CHVIDKEHMA pYCKa 3a00/1eBaHys ia-
6eToM, a TaK)Ke 0OMeHa BellecTB B KOCTAX. MACHOII 6€eI0K,
KpOMe IIUTAaTeIbHOI [IeHHOCTH, 00/1ajaeT 6110aKTBHBIMU
CBOJICTBaMM, IPOAB/IAEMbIMY BBICBOOOAMBIIVIMUCA IIOJ
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[eVICTBYEM TIPOTEONIUTUYECKNX (EepMEHTOB IIeNTu/a-
M. Oco6EHHOCTb OMOAKTUBHBIX IENTUNOB 3aK/II09aeTCs
B TOM, YTO B COCTaBe O€/IKOB OHU HAXOAATCA B JIATEHT-
HOM (CIIfIIEM) COCTOSSHUM U BBICBOOOXKIAIOTCS O] BO3-
IeJICTBUEM NIPOTEOMUTNYECKUX (PepMEHTOB (MBIIIEYHBIX,
MMKPOOMa/IbHbIX, INIEeBAPUTEIbHBIX) ¥ Pas/INIHbIX TeX-
HOJIOTMYECKIX TIPUEMOB 00pabOTKIL.

YcTaHOB/ICHO, YTO OMONIOTMYECKM aKTVBHBIE IIETITH/IbI
(BAII), BbIfje/IeHHBIE U3 MACHOTO ChIPbs 00/1aJAl0T: aHTUTY-
NIepTEH3MBHOM, aHTUOKIC/IUTEIbHOM, UMMYHOMOZYIVPYIO-
IIeil, aHTUTPOMOOINTIYECKOI, aHTUMMUKPOOHOIA, TUIOXO-
JIeCTEPOIIMIYECKOI ¥ TIPeOMOTIYECKON aKTUBHOCTBIO.

Hanpumep, aHInoTeH3MHBbI (NIpefcTaB/IeHHbIe OKTa-
HeNnTUjaM1), OKa3bIBalollMe BbIPA)KEHHOE COCYAOCYXKU-
Balolllee JIeVICTBME, OOpasyloTcs U3 INPUCYTCTBYIOIIETO
B CBIBOPOTKE KPOBJ HEAaKTMBHOTO 0e/IKa aHIMOTEH3MHO-
reHa B pe3ynbTaTe II0C/IeJOBATEIbHOTO MENCTBUA psfa
npoTteomuTndeckux ¢pepmentos. BAII, cioco6cTByrOmUEe
dbopmupoBaHMo MM KOppeKunu QyHKIMOHAIBHBIX Xa-
PaKTEepPUCTUK TKaHel, BBIJIeJIeHbI Y3 MACHOTO ChIpbs [20].
ITpenMyIecTBO MACHOTO ChIpbSl KaK MCTOYHMKA OMOAK-
TVMBHBIX IIETITH/IOB COCTOUT B TOM, YTO IIOCTIEYOOITHOE CO-
3peBaHNe NPUBOAUT K BBICBOOOXKIEHNIO TKaHEeBBIX (ep-
MEHTOB, KOTOpPbIE, B CBOIO O4Yepe/ib, aTaKyI0T Oe/IKy Msca
¢ obpasoBaHyeM MENTU0B. ABTOP coo01Ian o Habmoae-
MOM yBenudeHun anturuneprensusHoi (ACE-anreoren-
3VBHBIT [-KOHBepTUpyIOUMii GpepMeHT) aKTUBHOCTI TO-
BAMHBL, T.€., uHrnouTopa ACE, B mepuoy nocney6oitHoro
CO3peBaHMsA IOJ [eiICTBMEM KATEIICMHOB U Ka/bIIAMHOB.
Takum o6pasom, narnb6urop ACE crocobeH mopaBisATh
POCT KPOBSIHOTO JIaBJICHN S, UHTMOMPYS KaTaTUTUYECKYIO
akTuBHOCTb ACE.

O6paboTaHHbIe OPraHbl U TKAHU HPOAYKTUBHBIX XKI-
BOTHBIX, KOTOpBIe COfIep>KaT TKaHecrenmpuueckue 6ern-
KI U TIeNTVABI SABIAITCA (PYHKIVMOHATBHBIMU VHTPEIV-
eHTaMI I IPOM3BOACTBA (YHKIMOHA/IbHBIX MACHBIX
IIPOAYKTOB C TMITOIMINIEMMYECKVM ¥ aHTUATePOCKIe-
poTuyeckuM peiicTByueM. Visyyanu BnusAHME aopT U cep-
Ie4HOJ TKAHU, IIOTyYE€HHbIX OT KPYIIHOI'O POTaTOro CKOTa
U CBUHEII 1 BBEJICHHDIX B PALIMOH KPbIC HA aTePOCK/IePO-
TUYECKME PacCTpolicTBa. PesynbpTaThl McciefoBaHuil Ha
NTa0OPATOPHBIX KMBOTHBIX IIPOJIEMOHCTPUPOBA/IN IOJIO-
JKUTEIbHBI 3P PeKT, OCHOBAHHBII Ha U3MEHEHUY JIVIINJ -
HOTO 0OMeHa U CHVDKeHMsI BOCIIa/IeHNs], CBsI3aHHBIE C aTe-
pockeposom [21].

BAIT 06pasyroTcsi M B CBIPOKOITYEHBIX U CBIPOBSIIEHBIX
MSACHBIX IIPOAIYKTAX IIOf] eICTBMEM MBIIIEYHbIX IIpOTeas,
AKTMBHOCTb KOTOPBIX BO3pacTaeT B IIpoliecce eCTeCTBEeH-
HOJI (pepMeHTAIM B NIPUCYTCTBUM MOJIOYHOKMUC/IBIX OaK-
tepuit. Copmep>xanne BAII B pesynbrate ¢epMeHTAnVN
MoxeT Bospactu o 1%. Ilpu aTom, 1o JaHHBIM psfia UC-
crepoBareriell, 0OpasymoIuecss B CBIPOKOIYEHBIX M CbI-
POBsUIEHBIX MSACHBIX IponykTax BAII obmamaror aHTMIH-
HEepPTeH3MBHON AKTMBHOCTBIO, IIPU 9TOM MHTMOUTOpHAA
aKTMBHOCTD 10 oTHoweHnio K ACE y ¢pepMeHTIpOBaHHBIX
MACHBIX TIPOAYKTaX Bblllle, HEKeMM y HepepMeHTVPOBaH-
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HbIX [22]. OepMeHTAaTUBHAS TEHAEPU3ALNS MSCHOTO ChI-
pbsi — 3TO ellje OANH CII0co6 oboramenns npoaykra BAIL

KornareHoBBIe ENITHIBI MOTYT MCIIO/Ib30BAThCA B Kaye-
CTBe MICTOYHMKA KO/UIaTeHa, YBEeIN4MBasi KOMYECTBO CBO-
60nHBIX PrOPOOIACTOB U YTyl MACTUIHOCTD COCYHOB.
[IBoitHOe cremoe IIane60-KOHTPOMMpPYyeMOe JCCIeoBa-
HIfe TIOTBEPANIO YBeIYeH)e COflepyKaHMsl BIaTrK B KOXKe
B pesy/brare IpJMMeHEeHNUs KOJ/UIAreHOBBIX HMEeNTHUHOB [2].

MsicHble CyOIPORYKTBI MOTYT MCIO/IB30BAaTbhCS B Ka-
YeCTBe CBIPbsI [l TIO/Ty4eHVs] MHTPEVEHTOB /I PhIHKA
(GYHKIMOHAIPHBIX MPOAYKTOB IMTAHMUSA, SIBJIIOMIETOCH
OfIHUM 13 HanboJjiee YCIeIIHbIX HallPAaB/IeHNI B IIMIIEBOI
IPOMBIIUIEHHOCTH [23,24].

ITenTuppl, MOMyYeHHBIE U3 MsCAa U MSCHBIX CyOIIpo-
LYKTOB, O0/Maflal0T IIMPOKUM CIIEKTPOM IIOJIE3HBIX [JIs
3I0pOBbsA CBOJICTB:

— AHTHKOAry/JIsAHTHbIE IIeNTU b (Ka3eMH KOPOBBETO MO-
NoKa 1ocne gepMeHTauuu ¢ nomoubio Lactobacillus
casei; 3 CBUHIHBI TUJO/IM30BAHHOI MTAITANTHOM);
ITenTuas! A1 ICUXMYECKOTO 3MOPOBbs (ONMOUIHBIE
HENTU/Bl U3 TU[POIN3AaTOB KPOBU, U3 TOBSDKbETO Te-
MOI/IOOMHA TTOCPEACTBOM TUAPONN3A IEIICHHOM; Te-
MOPQUHBI ¥ reMOP(PNH-TIOK00HbIE IeIITUABI 113 MO3Ta
osell; PEP-uHrnbupyomye mentuisl 13 Mosra KpyI-
HOTO POTaToro CKOTa).

— AHTHOKUCIAHTHBIE IeNTHAbI (KAPHO3UH U aH3€PUH; 00-
paboTaHHBIX TPOTeasaMy CBUHBIX MUOMUOPUIIISPHBIX
0€/IKOB; M3 TOBSDKbEN TPYAVHKY IyTeM (epMeHTaTUB-
HOTI'O I'MJPOIN3a C IIOMOLIBIO MaIlayHa; 27 MeNTHUa, ec-
TECTBEHHBIM 00Pa30M IPUCYTCTBYIOLINX B MCIAHCKOI
CYXOll BeTYNHE; 113 BOZHOTO 3KCTPAKTa POTOB a3Mar-
CKOrO0 OYyi1BOJIa; 13 CBMHOTO TeMOIIO0MHA PV BBICOKMX
TeMIlepaTypax ¥ HUSKUX JaB/IeHMAX B IIOTOKE a30Ta).
AHTUMMKpPOOHBIE TenTH/bl (13 TOBSDKbETO TeMOITIO-
OMHa IyTeM IMponu3a NelCHHOM; TUPOIN3aT reMo-
[I00MHA, TIOJTy9eHHOM C IIOMOLIBIO CBIHOTO IIETICHHA;
U3 IIeHTPAIbHOJ YaCTHU TOBSDKbEro a-TeMOITIOONHA; U3
6€e/KOB TOBSIXbell CApKOIITIa3MBbl).

MnrepecHoe HanpasneHnne B cosganun OIIII npepo-
sxumu JI.T. Qurcur u ero komteru (2013). OHu npefcTaBu-
I TOJIe3Hble MsCHDBIE IPORYKTHI (TOHKOM3MeTbUeHHbIE)
B BIJ€ MACHBIX CIIPENOB M CHEKOB, cocTtoAammx us 40 %
CBUHMHBI, KamndOPHUIICKOTO Opexa, MOPKOBM 1 TOPOXa.
PaspaboTaHHbIe IPOAYKTHI MOTYT MICIIO/NB30BAThCS U KaK
COyC MM Kak crupep g ceHaBudeil. IIpogyKTsl umeror
HIU3Koe copepkanme xupa 0,7-3,8 %, HU3KUII ypOBeHb
comu (1,1%) u 6enka mexxay 11,3-14,8 % [25].

DYHKUMOHAIBHBIMYU IIPOAYKTAMU SABJISIOTCA IPORYK-
TBI KaK II0JIe3HbIe OT IPUPOABI (HaTypanbHble QYHKIV-
OHaJIbHbIE INIIEBbIe IPOAYKTDI), TAK U YCOBEPILIEHCTBO-
BaHHbIe (MOAM(UIMPOBAHHbIE) YETOBEKOM.

3akiaroueHne

QyHKIMOHA/NIbHbIE IPOAYKTBI — HOBOE IOKOJIEHNE
NAILEBbIX MPOAYKTOB, IIMPOKUI acCCOPTUMEHT KOTO-
PBIX IIO3BONINUT IOTPEOUTENI0 ONTMMM3UPOBATH pallyi-
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OH INUTaHNUA 3a CYeT COATAHCHPOBAHHBIX HYTPUEHTOB
U IPEJOCTABUT peajibHbIE BOSMOXXHOCTY CHUSUTD PUCKN
HYTPUEHTHON HeJOCTaTOYHOCTM OPraHM3Ma, YIy4YLIUThb
¢dusnveckoe 30pOBbe U OTOIBUHYTD HACTYIUICHUE XPO-
HIYECKMX HeMHQEeKIMOHHBIX 3a00/IeBaHNUIl M CTapeHne
opraHmsMa. [Ind fJanbHeNIero pasBUTHUA OTE€YECTBEH-
HOVI MHAYCTpuY QYHKLMOHA/ILHOTO IUTAHUA HEOOXO M-
MO MHTEHCUPUIVPOBATb UCCIEOBAHNA, HAlIpaB/IeHHbIE

Introduction

The composition of modern foods has undergone great
changes over the last years and includes large amounts of
food additives, which on one hand improve taste, techno-
logical, functional properties of the final product, and on
the other hand increase the risks of developing different
diseases upon the long-term intake by humans.

There is the high level of falsified products, in which
high-cost raw materials are replaced by cheaper analogues
with additional incorporation of food additives. This is
especially relevant to the most demanded segment in the
sales market — foods produced by GOST.

Each food additive undergoes a compulsory testing for
safety. However, there is often a lack of complex investiga-
tions of compounds, which are formed in a product as a
result of technological processing of raw materials and a
complex of incorporated food additives, as well as their ef-
fect on the physiological functions of the body.

According to different data, the average person eats 2 to
9 kg of food additives annually. The majority of them are
artificial. Some are banned in Russia. Many of food addi-
tives allowed in our country have been the subject of heat-
ed debate among health care professionals and dietitians
in terms of the risk of their consumption (the data from
the report of the doctor of medical sciences V.N. Sergeev/
FGBU «National Medical Research Center for Rehabilita-
tion and Health Resort Study of the Ministry of Health of
the Russian Federation» at the 1% scientific practical con-
ference «Functional foods: scientific principles of develop-
ment, production and consumption»).

Another reason for nutrient deficiency is consumption
of large amounts of medicines (chronic diseases, including
gastrointestinal tract, periods of the ARVI and flu, and so
on) by all categories of the citizens, which in many cases
lead to a deficiency of several nutrients that are consumed
with foods and to emergence of chronic non-communica-
ble pathologies and premature ageing.

The situation has been formed, which requires a search
for new directions and creation of modern technologies
of healthy foods that allow preservation of nutrients of
the initial raw materials, the use of the minimally neces-
sary range of food additives and the return of the con-
sumer trust including in the meat sector of the domestic
market.

Functional nutrition can be a way out of the existing
situation. Nowadays, the food industry pays much atten-
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Ha U3ydeHNe MeXaHU3MOB U IOy4eHle HOBBIX 3HAHUI
0 crocob6ax IMpuUAaHUA HMUIEBBIM NPORAYKTaM (QYHKIU-
OHA/IbHBIX U CIIEIMaIbHBIX CBOJICTB, a TaKXKe YCITOBUSIX
COXpaHeHNUsI ITUX CBOJICTB B TeYeHME CPOKA TOFHOCTU
U U3ydeHue TepaneBTHIecKoro addexra 61omornIeckn
aKTUBHBIX J00AaBOK (BUTAMMHOB, MUHEPAIbHBIX U JIP.
BeILleCTB), a TaKXKe APYIUMX HYTPUEHTOB M UX COBMEC-
TUMOCTH.

tion to this direction. Functional foods (FF) are intended
for general consumption by all categories of citizens; how-
ever, they are different from ordinary products in terms of
their additional health benefits, which are guaranteed by
the strict requirements of the state, their facilitation of the
disease prophylaxis, health strengthening and an increase
in the life longevity.

In Japan, these products are called FOSHU (Foods for
specific health use). Dairy, sour-milk and cereal function-
al foods have long been studied, acknowledged and are
popular among consumers. The market of meat functional
foods is little-known to the domestic consumers, who are
not informationally prepared, and meat and meat products
are not associated with functional products due to the re-
cent media frenzy.

The aim of the research is an analysis of the functional
meat-based food market and systematization of the world
trends in the development of scientific research in the field
of designing meat functional foods.

Main part

According to the international analysis of the trends in
the market of functional food consumption carried out by
Georg Morris Centre, production of their certain types in-
creases by 5-40 % annually (the data of the doctor of med-
ical sciences V.N. Sergeev/FGBU National Medical Re-
search Center for Rehabilitation and Health Resort Study
of the Ministry of Health of the Russian Federation»).

The growth rates of the world industry of healthy nutri-
tion are not lower than the rates of the food industry de-
velopment. Japan accounts for 39.2 % of the world share of
the functional food market, USA for 31.1%, five European
countries (Spain, Italy, Germany, France and Great Brit-
ain) for up to 28.1%. The world market of functional foods
is dominated by bakery and dairy products making up
72.9% [1]. However, it is not quite correct to compare the
volumes of functional foods produced in different world
countries because of the different criteria, according to
which a product is classified as functional. For example, in
Japan, in contrast to other world countries, food products
in a form of capsules and tablets, as well as some in other
forms are assigned to functional foods.

In Japan, which is a trend setter of functional foods,
more than 45% of the total amount of functional foods
(Food for Specific Health Use, FOSHU) are placed into the
category of supporting normal functioning of the gastro-
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intestinal tract. Oligosaccharides, lactic acid bacteria and
bifidobacteria as well as dietary fibers are the main active
ingredients in this category. The gastrointestinal category
is followed by the products (21 %) that positively affect peo-
ple with the high level of cholesterol/triglycerides in the
blood serum. It consists of products, which composition
includes soy proteins, peptides, dietary fibers, diacylglyc-
erol and plant sterol/stanol [2].

Some products that are historically used in the national
cuisines are functional. In Japan, they are products from
soybeans: miso, soy sauce and natto. Natto from fermented
soybeans contains vitamin K, (menaquinone-7), which
facilitates the transport of calcium to the bones, and soy
protein is an active ingredient, which is able to control the
cholesterol level in the blood serum. Katsuobushi, or dried
skipjack tuna, is a traditional Japanese dish, which com-
position includes peptides that are able to reduce blood
pressure. This fact was confirmed by the research, and it
was allowed to use a claim «positively affects humans with
relatively high blood pressure» for this product. All above-
mentioned products are approved FOSHU products.

The Japanese government financed the studies on the
physiological effect of different foods and their compo-
nents regarding the so-called ‘tertiary’ properties of foods,
which are directly involved in regulation of the activity of
the human physiological systems, such as immune, endo-
crine, nervous, circulatory, and digestive systems (‘prima-
ry’ and ‘secondary’ properties are related to nutritional and
sensory values). The results of the studies allowed finding
criteria, according to which foods are assigned to func-
tional [2].

According to the data of Euromonitor International
(2013), in the USA, functional foods are classified by the
following categories depending on their functional prop-
erties (in descending order of sales in 2012):

— overall health;

— weight management;

— health of digestive system;
— increase in the energy level;
— stamina;

— health of oral cavity;

Do not contain artificial additives and colorants
Ecologically clean

Without GMO

Short shelf-life

Produced/raised in Russia

Brand awareness

Imported products

Not ready to pay more

— health of bones and blood vessels;
— food intolerance.

Among the European countries, Germany has the
largest volume of the functional food market. Accord-
ing to the data of the Union of German meat industry
(Frankfurt am Main), 500 meat processing enterprises in
Germany produce exclusively bio-products, due to which
many enterprises extent their traditional assortment of
sausages and meat products.

In production of bio-products, the use of the synthet-
ic colorants, taste enhancers, preserving agents, artificial
and nature-identical flavoring substances, and stabilizing
agents is excluded. According to the population survey
concerning consumer trust, bio-meat and bio-products
occupy the first place.

For example, the German company Borner-Eisenacher
from Gottingen concentrated its efforts on the new assort-
ment under the brand «Biofrisch» as well as on the ex-
tended range of wellness products (products beneficial for
health), which retain the traditional ways of production,
but are oriented on the modern consumer. The fat con-
tent in a product was reduced due to low-fat raw materials
(ham) on one hand, and the fat replacer, inulin, on the oth-
er hand. These are salami with 17 % of fat, pates from ham
and poultry meat (5% of fat), sausage for frying with re-
duced fat and products for grill (9 % of fat in each), as well
as spreadable sausage products including finely dispersed
liver sausage, liver sausages with apples and onions, coarse
liver sausage with broad-leaved garlic, spreadable sausages
«Teewurst» and «Mettwurst» (14 % of fat) [3].

In Russia, the volume of the healthy nutrition products
accounted for 874,095 mln. rubles in 2016; in 2017, this
indicator was equal to 878,690 rubles. According to the
forecasts, the domestic food industry will produce healthy
nutrition products amounting to 912,477 mln. rubles in
2021 (Discovery Research Group, 2017 http://www.sitebs.
ru/blogs/34288.html).

The Russian consumers are ready to buy products with ad-
ditional health benefits (Figure 1) and pay higher price. This is
confirmed by the results of the population surveys within the
framework of the analysis of the functional food market [4].

%

0

Fig. 1. Product characteristics, for which consumers are ready to pay more, percent of the respondent number
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Among the criteria for choosing food products, 81% of
the respondents indicated the product composition, 69 %
product price, 33 % country of production and 22 % prod-
uct brand [4].

At present, product quality and its composition are the
main criteria for a choice by a domestic consumer, who
reads a label and is ready to buy more ecologically clean
products with higher price. With that, consumers become
more attentive to what they consume and this attitude
changes depending on the level of education, social posi-
tion, well-being, age and family status.

Analysis and assessment of the factors for changes in
nutrition in the world showed that there is no direct rela-
tionship between meat consumption and a consumer in-
come as was believed earlier [5].

Unfortunately, production of domestic functional
foods have not entered the Federal scale: they are pro-
duced, mainly, in individual enterprises, which work with
research centers — developers of functional foods.

The functional food market in Russia has not reached
5% of the total volume of food production. The dynamics
of the production volumes of these products in Russia in-
creases at low rates.

In the Russian market, functional foods are presented
largely by four groups: cereal-based products (porridges,
flakes), including bakery and confectionary products; non-
alcoholic beverages; dairy products; products of the oil
and fat industry. Products of the other sub-sectors of the
food industry are presented in the insignificant amount.
Functional food production increased from 2007 to 2013
by 160 % [1].

Meat-based functional foods are presented in the food
market in smaller amounts because of the complexity of
production (long-term high temperature processing) and
the methods of preservation of biologically active compo-
nents in the final products.

Meat raw materials are a source of full-value protein
and can be classified as a natural functional food product.
Meat has the balanced amino acid composition, all es-
sential amino acids including tryptophan, lysine and me-
thionine, high levels of minerals (iron, phosphorus, zinc,
copper, chromium, selenium, fluorine, potassium, sulfur),
including essential, and B group vitamins, as well as the
high nutritional and biological value. With that, availabil-
ity of certain nutrients of animal origin is higher than that
of plant origin.

Beef is a natural source of conjugated linoleic acid,
which showed itself to be an antioxidant, anti-carcinogen
and stimulator of the immune system.

Carnosine and anserine contained in meat are anti-
oxidative histidyl dipeptides, which can bind transition
metals and prevent diseases and ageing processes caused
by the oxidative stress. L-carnitine takes part in energy
processes, reduces the cholesterol level and facilitates
calcium intake, which is necessary for bone strengthen-

ing [6].
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Meat is a low allergic product and the allergic activity
decreases in the final products upon meat raw material
processing (freezing, drying, cooking, frying).

All these characteristics make lean meat types a basis
for functional nutrition, which positively affects the health
of different categories of citizens, including those with
chronic diseases.

Analysis of foreign literature shows that recently the
scientific developments in the field of designing meat-
based functional foods have been carried out by the fol-
lowing directions:

— Organic meat raw materials that do not cause allergy;
— Reduction of meat product caloricity, due to par-
tial fat replacement in a recipe (inulin; plant fi-
bers; emulsified pork collagen and wheat fibers;
chickpea protein isolate or starch; vegetables: boiled
potato, Spanish salsify, celery and Jerusalem artichoke;
leguminous; dietary fiber, products from seaweed; oil
emulsion and powder of hazel; powder and extract of
green tea; orange fiber; citrus pectin);

Modification of the fatty acid composition of meat raw
materials and meat products (a reduction in the pro-
portion of saturated fatty acids and an increase in the
proportion of the monounsaturated fatty acids and
polyunsaturated fatty acids, natural trans-isomers, op-
timization of the ratio of w-6 and w-3 fatty acids) due
to partial replacement of animal fat with vegetable oils
(safflower, rapeseed, linseed, soybean, sunflower and
corn oils) as well as marine lipids (extracts of fish lipids,
fish oil); artificial fat tissue (blood plasma with polysac-
charide additives);

Enrichment of meat raw materials and meat products
with fat soluble vitamins and minerals (iodine, seleni-
um, Cu, Mg, Mn, K and others);

Availability of biologically active substances in the meat
composition (by-product hydrolysates, biologically ac-
tive peptides, carnosine, anserine, L-carnitine, glutathi-
one, creatine or taurine);

Combined use of functional food ingredients in func-
tional foods (pork collagen + wheat fibers; potato + car-
rageenan; inulin + wheat fibers+ broccoli or vegetable
oil + broccoli sprouts; corn oil + seaweed fibers; linseed
flour + kiwi flour; lyophilized parsley, parsnip, celery);
Functional foods with the antioxidant activity (lyco-
pene, extracts of medicinal herbs, tea, citrus peel, sesa-
me seeds, olives, grapefruit);

Enrichment of products with probiotics (lactic acid
bacteria Lactobacillus acidophilus, Lactobacillus casei,
Lactobacillus rhamnosus; Lactobacillus paracasei, Lac-
tobacillus plantarum), prebiotics (xylooligosaccharides,
oligosaccharides and dietary fiber, peptides), symbiot-
ics;

fermented meat products with long shelf-life (up to 6
months);

«clean label» products, reduction in the level of carcin-
ogens in meat products (replacement of sodium nitrite
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with vegetables having reducing substances/extract of

Puerariae radix; replacement of phosphates with rice

starch and/or fructo-oligosaccharides).

In the process of functional food development, sev-
eral problems arise that require finding new scientific ap-
proaches for their solution.

One of the trends in the development of healthy nutri-
tion products is a decrease in the calorie content (fat con-
tent) of the final product due to addition of vegetables, ce-
reals and leguminous crops, citrus fiber and so on. Partial
replacement of fat leads to deterioration of palatability and
loss of product tender consistency, and cause a necessity
of the wide use of food additives (flavor enhancers and so
on). The V.M. Gorbatov Federal Research Center for Food
Systems of Russian Academy of Sciences carried out analy-
sis of ingredients that can replace the fat constituent with-
out significant changes in the organoleptic characteristics
of meat products and chose inulin as the most optimal ad-
ditive. The use of inulin in the preliminarily hydrated form
to replace the fat constituent in an amount of up to 50 %
of the fat constituent content in the recipe will allow fat
reduction by 40 % and caloricity by 30 % without deteri-
oration of the functional and technological properties of
meat and organoleptic characteristics of the final products
(the data of the V.M. Gorbatov Research Center for Food
Systems).

The German scientists suggest that the optimal partial
fat replacement for health benefits is a combination of sol-
uble (inulin) and insoluble (wheat brans) dietary fibers. In
the sausage made from edible by-products, 20 % of fat was
replaced with water soluble inulin. Wheat fibers are added
in small quantities (about 1%) because of their negative ef-
fect on sensory indicators [7].

Deterioration of the organoleptic characteristics also
occurs in the final meat products upon their enrichment
with biologically active lipophilic ingredients (PUFA of
w-3 and w-6 families). In addition, lipophilic ingredients
are characterized with low solubility in water, susceptibility
to chemical disintegration and instability in the conditions
of the production and storage. This problem was solved by
encapsulation of biologically active w-3 fatty acids in oil-
in-water type emulsions. To level the off-flavor (from fish
oil), spices and antioxidants were mixed [8]. The results of
the investigation showed that encapsulation of w-3 fatty
acids in the oil-in-water type emulsions ensured physical
and oxidative stability; however, their addition into the
complex meat matrix can have an unpredictable effect and
lead to destabilization of the final product structure.

The use of the water-in-oil-in-water emulsion, which is
the water-in-oil emulsion dispersed as drops in the water
phase, allows masking off-taste and control the release and
protection of ingredients, as well as reducing the fat con-
tent since part of the lipid material is replaced by water
particles dispersed inside it [9]. As an oil phase, vegetable
oils (olive, rapeseed, soybean, corn and others) are used
for production of food emulsions. The stability of double
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emulsions is influenced by storage duration (minimal set-
tling was found in double emulsions stored for 10 days at
4°C). The experimental double emulsions showed stability
to traditional thermal treatment of sausages.

Tests on animals were successfully passed by the cap-
sules with phospholipids Undaria pinnatifida /brown sea-
weed/, which, in turn, contained fucoxanthin — a pigment
with the established anti-obesity effect [10]. However, the
clear relationship between consumption of monounsatu-
rated or polyunsaturated fatty acids and weight loss was
not established in the review on the study of the effect of
dietary fat and obesity in 1993-2009 [11].

At present, the adherence of the Russian consumers to
natural products and «clear label» products is observed.

The negative attitude to meat products has been also
formed due to the use of nitrites in their production, which
in the process of thermal processing are transformed to
N-nitrosamines, as well as secondary and tertiary amines
with carcinogenic, teratogenic and mutagenic properties.
Therefore, one of the directions in the functional nutri-
tion is the development of nitrite replacers that are mainly
intended for preservation of the characteristic meat prod-
uct color. Both natural and synthetic nitrite replacers are
known; however, until recently, none of these alternatives
was widely used in meat processing. Another approach
consists in the microbial transformation of metmyoglo-
bin (MbFe’) into nitrosylmyoglobin (MbFe’NO). S. xylo-
sus strain can be used as a starter culture for formation of
the characteristic sausage color in the model meat systems
with MRS broth and raw minced pork without addition of
nitrite or nitrate [12].

The preparation based on Paracoccus spp. strain with
the ability to reduce the residual nitrite content in the final
product was developed. With that, the rate of denitrifica-
tion is higher when the concentration of sodium nitrite in
the environment is higher. The use of the preparation al-
lows precise calculation of the duration of its action [13].

A decrease in the sodium content (table salt) in meat
products is a topical task, as the relationship between the
excessive sodium content and the development of cardio-
vascular diseases, hypertension and strokes was proved.
A reduction of sodium chloride in meat products is a
technically difficult task, as it requires preservation of
the desired functional and technological properties: salty
taste, an increase in the muscle protein solubility and in
moisture binding capacity, a reduction of the microbial
growth. Different approaches to lowering sodium in foods
were studied, but the most successful is the use of table salt
replacers. Potassium chloride, calcium chloride, calcium
lactate and magnesium chloride in different combinations
and dosages are regarded as sodium chloride replacers in
the meat industry [14].

Phosphates are widely used in the food industry. How-
ever, recently, the specialists of the food industry have set
a task to replace phosphates partially or fully because of
their ability to negatively affect human health influencing
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calcium, iron and magnesium balance, increasing the risk
of bone diseases and leading to ingravescence of diseases
(for example, in consumers with chronic kidney diseases).
Partial or full replacement of phosphates with rice starch
and fructooligosaccharides leads to a reduction in the final
product yield ensuring at the same time production of a
healthier product [15].

Functional food ingredients that are incorporated into
the product composition have to be thoroughly studied,
and all possible side effects of their use have to be revealed.
German scientists [16] carried out investigations, in which
cooked sausage having functional properties was produced
with resveratrol (3,5,4'-trihydroxy-trans-stilbene) as a
functional additive. Resveratrol is a phytoestrogen from
the group of polyphenols; it is contained in the red variet-
ies of grapes, raspberry and peanuts, and has the antioxi-
dant, anti-carcinogenic and anti-inflammatory properties.
The results of the investigations carried out previously on
animals, show a possible effect on increasing life expectan-
cy. The data obtained by the German scientists show that
an insignificant addition of resveratrol negatively affects
the product color, the changes in taste occur: a taste of an
old product appears. During the research of the US state
institutions, the publications were issued that contained
the warnings regarding the use of resveratrol and recom-
mendations to stop using it as an additive in production of
functional foods due to the possible stimulating action on
several types of malignant tumors. Therefore, it is recom-
mended not to use resveratrol, a substance with the poten-
tial physiological impact because of the possible risks for
human health.

In Germany, to confirm the health effects of meat prod-
ucts with the functional properties, first of all, it is neces-
sary to analyze and test an effect of a recipe, technological
process and storage on functional components and preser-
vation of their properties in the final product, as well as on
undesirable substances (for example, products of fat oxida-
tion) to assure that the content of the biologically active
substances in the final product corresponds to the neces-
sary nutritional and physiological indicators. After that,
functional meat products with the precisely established
content of desirable functional ingredients can be used in
experiments on their use in human nutrition.

A number of pathologies that are conditioned by the
disturbance of the gut microecology are increasing. In this
connection, scientists pay much attention to the develop-
ment of functional foods with the use of probiotics. The
benefit of the consumption of probiotics has to be demon-
strated only by the results of the properly organized, ran-
domized, double blind, placebo controlled human studies,
which results are published in international peer-reviewed
scientific journals. The first thing that is required in each
process of probiotic food development is precise identifi-
cation and characterization of the used probiotic strain at
the level of genus, species and strain with the use of the
methodology accepted on the international scale. Then,
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the stage of the investigations of the physiological charac-

teristics and technological requirements follows, as well as

revelation of the underlying mechanisms of action and il-

lustration of the positive effects on humans [17]. Criteria

for selection of probiotics are the following:

— Survival of bacteria during the transit through the up-
per gastrointestinal tract;

— Interaction with the resident microflora (ability to tem-
porarily adhere to the intestinal epithelium and colo-
nize the colon, an absence of the significant effect on
the dominant microflora; an effect on the quantity and
diversity of the endogenous species of Lactobacillus and
Bifidobacterium);

— Beneficial effect on consumers (prevention of the risks
of diseases);

— Resistance to technological processing and storage;

— High safety characteristics (absence of risk group II
LAB species, absence of D-lactic acid).

Probiotics can affect human health on three levels de-
pending on the strain: by interaction with other existing
microorganisms (competition for nutrients, production of
microbial inhibitors, competitive exclusion); by strength-
ening mucosal barriers and/or by affecting the immune
system of the host.

Probiotics are usually applied in production of ferment-
ed meat products, as the latter undergone mild thermal pro-
cessing. When selecting probiotic strains, it is necessary to
take into consideration the negative impact of the meat en-
vironment, which contains curing ingredients, has low pH
and water activity; in addition, organoleptic characteristics
of the final product should not be deteriorated [17]. These
bacteria can be obtained by screening of natural sausage
isolates or available commercial starter cultures. Analysis
of the northern European sausages, demonstrated that the
(potential) probiotic strains L. rhamnosis GG, L.rhamnosis
LC-705, L.rhamnosis E-97800 and L.plantarum E-98098
had the above-mentioned properties. When using the in-
testinal isolates L.paracasei L26 and Bifidobacterium lactis
B94 in combination with the traditional starter culture,
the negative effects on product sensory properties were
not observed. The use of L. reuteri ATCC encapsulated in
alginate did not lead to deterioration of the sensory char-
acteristics [17].

Specialists of the scientific society «Microbiota» carried
out a study on assessment of survival of probiotic micro-
organisms in the composition of 23 domestic and foreign
preparations, and found the evidence of the fact that sur-
vival of these microorganisms in the gastrointestinal tract
was less than 0.0001% of the initial number upon peroral
administration [18]. As authors noted, the obtained re-
sults are a basis for correction of the views on the existing
principle of the replacement effect of the probiotic therapy
based on living microorganisms.

Prebiotics do not have disadvantages that are intrinsic
for probiotics, as they are not viable cells and reach large
intestine without changes; they are effective means of pro-
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phylaxis and correction of the dysbiotic disturbance due
to stimulation and metabolic activity of the normal gut
microflora. Prebiotics are used to improve technological
properties: as fillers that do not contain calories, enhanc-
ers of the emulsion stability, for texture modification and
so on, as well as physiological properties: a decrease in the
risk of diabetes, the beneficial effect on the regulation of
blood lipids, prevention of cardiovascular diseases, colon
cancer, regulation of colonic transit. It is well known that
oligosaccharides and dietary fiber (inulin, grains: oat, rice,
wheat and others; legumes: pea, soybeans and others; fruit:
apples, lemon, orange; root vegetables: carrots, beets and
others; seaweeds) are applied as representatives of the pre-
biotic substances, which are used to increase the growth of
probiotic bacteria.

The Japanese scientists [19] obtained new prebiotic
substances from meat protein. From fresh raw trimmings
(ham), actomyosin was prepared, which was fermented
with five types of proteases (papain, ficin, trypsin, protein-
ase K, pronase E). After fractionation of the digested ac-
tomyosin (the papain hydrolysate), a fraction was isolated
with the activity of growth stimulation of Bifidobacterium.
Then, tripeptide with the sequence Glu-Leu-Met and two
types of dipeptides (Glu-Leu and Leu-Met) were synthe-
sized, of which only tripeptide Glu-Leu-Met showed an
activity of growth stimulation of Bifidobacterium bifidum;
neither dipeptides (Glu-Leu, Leu-Met), nor amino acids
(Glu, Leu, Met), which are the parts of tripeptides, did not
have this ability. The tripeptide sequence is an important
factor for the activity of the growth stimulation of the gut
microflora. The authors concluded that fermentative hy-
drolysates of meat proteins and the corresponding pep-
tides stimulating the growth of Bifidobacterium (Glu-Leu-
Met) can be used as prebiotic material for the development
of functional foods, including functional meat products.

In addition to probiotics and prebiotics, the concept of
synbiotics was proposed. Synbiotics are food ingredients
that contain probiotic bacteria, which growth is enhanced
due to the prebiotic substances. The combined use of pro-
biotics and prebiotics is one of the main trends in the de-
velopment of functional foods, which is widely used for
dairy products but is a relatively new concept in the meat
industry.

To increase the scope of scientific knowledge in the
field of the study and use of probiotics and prebiotics, the
International Scientific Association for Probiotics and Pre-
biotics (ISAPP) was organized, which is a non-commercial
organization consisting of the international specialists,
whose intention is to develop approaches and products
that would be optimal for health improvement (http://
www.isapp.net).

Meat is a product with healthy properties since its con-
sumption allows achieving the beneficial effect in terms of
the regulation of the obesity process, bone metabolism and
a decrease in the risk of developing diabetes. Meat protein,
in addition to its nutritional value, has the bioactive prop-

42

erties that are manifested by peptides released under the
effect of proteolytic enzymes. The characteristic feature of
bioactive peptides is that they are in the latent («sleeping»)
state and are released under the effect of proteolytic en-
zymes (muscular, microbial, digestive) and different tech-
nological means of processing.

It was established that biologically active peptides
(BAPs) extracted from meat raw materials have the antihy-
pertensive, antioxidative, immunomodulatory, antithrom-
botic, antimicrobial, hypocholesterolemic and prebiotic
activities.

For example, angiotensins (presented by octapeptides)
with the pronounced vasoconstrictive action are formed
from inactive protein angiotensinogen, which exists in the
blood serum, by the consecutive action of several proteo-
lytic enzymes. BAPs that facilitate formation or correction
of tissue functional characteristics are isolated from meat
raw materials [20]. The advantage of meat raw materials
as a source of bioactive peptides consists in the fact that
post mortem ageing leads to the release of tissue enzymes,
which, in turn, attack meat proteins with formation of pep-
tides. The author reported about the observed increase in
the antihypertensive (ACE- angiotensin I — converting
enzyme) activity of beef, that is, ACE inhibitor, during post
mortem ageing under the impact of catepsins and calpains.
Therefore, the ACE inhibitor can suppress an increase in
blood pressure inhibiting the catalytic activity of ACE.

Treated organs and tissues of productive animals, which
contain tissue-specific proteins and peptides are function-
al ingredients for production of functional meat products
with the hypolipidemic and anti-atherosclerotic activities.
The bovine and porcine aortic and cardiac tissues intro-
duced into the diet of rats were studied in terms of their
effect on the atherosclerotic disorders. The results of the
investigations on the laboratory animals demonstrated the
positive effect based on changes in the lipid metabolism
and a decrease in inflammation associated with atheroscle-
rosis [21].

BAPs are formed both in uncooked smoked and un-
cooked air-dried meat products under the effect of mus-
cular proteases, which activity increases in the process of
natural fermentation in the presence of lactic acid bacteria.
The BAP content as a result of fermentation can increase
up to 1%. According to several researchers, the BAPs
formed in uncooked smoked and uncooked air-dried meat
products have the antihypertensive activity; with that, the
inhibitory activity regarding ACE is higher in fermented
meat products compared to non-fermented [22]. The fer-
mentative tenderization of meat raw materials is another
method for product enrichment with BAPs.

The collagen peptides can be used as a collagen source
increasing the quantity of free fibroblasts and improving
elasticity of the blood vessels. The double-blind placebo-
controlled study confirmed an increase in the moisture
content in skin as a result of the use of the collagen pep-

tides [2].
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Meat by-products can be used as raw materials for produc-
ing ingredients for the functional food market, which is one
of the most successful directions in the food industry [23,24].

Peptides obtained from meat and meat by-products
have a wide spectrum of healthy properties:

— Anticoagulant peptides (of cow casein by fermentation
with Lactobacillus casei; pork hydrolyzed with papain);
Peptides for mental health (opioid peptides from blood
hydrolysates, beef hemoglobin by hydrolysis with pep-
sin, hemorphin and hemorphin-like peptides from
sheep brain; PEP-inhibiting peptides from cattle brain).
Antioxidative peptides (carnosine and anserine, treated
with proteases of pork myofibrillar proteins; from beef
brisket by fermentative hydrolysis with papain; 27 pep-
tides that naturally occur in the Spanish dry ham; from
aqueous extract of horns of Asian buffalo; from pork
hemoglobin at high temperatures and low pressure in
the nitrogen flow).

Antimicrobial peptides (from beef hemoglobin by
hydrolysis with pepsin; hemoglobin hydrolysate ob-
tained with pork pepsin; from the central part of beef
a-hemoglobin; from proteins of beef sarcoplasm).

An interesting direction in the development of func-
tional foods was proposed by L.G. Engsig et al. (2013). They
presented healthy meat products (finely comminuted) in

the form of spreads and snacks, which consisted of 40 %
pork, California black nut, carrot and pea. The developed
products can be used both as a sauce and spread for sand-
wiches. The products have low fat content (0.7-3.8 %), low
salt (1.1%) and protein (11.3-14.8 %) level [25].

The functional foods are foods both healthy from the
nature (natural functional foods) and improved (modi-
fied) by humans.

Conclusion

Functional foods are a new generation of foods, which
wide assortment will allow consumers to optimize their
diet due to balanced nutrients and provide real opportu-
nities to reduce the risks of the nutrient deficiency of the
organism, improve physical health and delay the onset of
chronic non-communicable diseases and organism ageing.
For the further development of the domestic industry of
functional nutrition, it is necessary to intensify research
aimed at the study of the mechanisms and acquisition of
new knowledge about the means of imparting functional
and special properties to foods, the conditions for pres-
ervation of these properties during the shelf-life and the
study of the therapeutic effect of biologically active addi-
tives (vitamins, minerals and other substances), as well as
other nutrients and their compatibility.
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