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AHnHnomauyus

Bnepevie paspaboman aneopumm co30aHusi HOBbIX U0 MIC-
HOIX  NPOOYKMOB UMMYHOMOOYAUPYIOUlEll HANpasneHHOCMU,
ompaxcarnu,as omaudUmenvHvie 0CO0EHHOCMU MeXHOI0ZUYe-
CKUX 9Manos npoussoocmea 0aHHvIX MICHBLX U30emUll, BKII01As
80nPOCHL NOJOOPA OCHOBHO20 U 6CHOMO2AMENILHOZ0 COIPDS, 0CO-
benHocmu paspabomxu peyenmyp U mexHon02Uil NPouU3Booc-
8a, mMpeb0BaAHUS 3aKOHOOAMENbCMBA K UX MApKuposke u m.o.
Yemanosnen nepeuenv nepcnekrmueHoix 614008 MACHOZ0 Colpbs
071 U320MOBTIEHUS NPOOYKINO8 UMMYHOMOOYIUPYIOWeli HANPas-
JIEHHOCTU — 20850UHA, CBUHUHA, KPONIbYATUHA, MSCO UblNASI-
6potinepos, umdeiika, MenIMUHA, MACO CHMPAYCco8, KOMOpble
OMAUUAIOMCST 8bICOKUM coOeprcanuem benka (14,3-2L7 %), nus-
Kum cooepacaruem supa (1,2-16,1 %), 3a ucknoueHuem c6UHUHbL
(33,3 %), 8bICOKUMU 3HAUEHUAMU MUHUMATILHBIX AMUHOKUCLON-
Hoix ckopos (90,0-104,0 %), 6enkos020 KauecmeeHH020 NoKA3a-
mens (0,91-1,64), unoexca Hezamenumbvix amunokuciom (1,16-
1,25), koagpduiyuenmos ymuaumaprHocmu amuHOKUCTOMHOZ0
cocmasa (0,72-0,86), npubnusieHHbIM K ONMUMATIGHOMY HUPHO-
KUCTLOMHBIM COCMABOM, COOePHAM 3HAUUMENbHOE KOTUUECm B0
BUMAMUHOB U MUHEPATILHDIX 8EU4ECIE, UPAIOULUX BAKHCHYIO POTTL
ona nosviuenus ummynumema. Onpedenero, 4mo 6 cocmase
MACHBIX NPOOYKINO8 UMMYHOMOOYTUPYIOulell HanpasneHHocmu
8 Kauecmee PYyHKUUOHANLHOIX UHZPEOUEHNO08 DPeKOMEeHOYemcs
UCNONB306aMb AMUHOKUCTIOMDbL (8A7IUH, JIETi4UH, U30/IeTiYUH, Pe-
HUZIANAHUH, MPeOHUH, MPUNMOoPan, MemuoHuH, TUSUH, Apeu-
HuH, eucmudun), sumamunvt (C, E, epynnot B (B, B,,, PP u dp.),
P (komnnexc 6uognasoroudos), H, K), munepanvioie seujecnsa
(kanvyuii, mazHuil, xene3o, medb, YUHK, MapeaHel, cesieH), no-
JIUHEHACVIUEHHDIE HCUPHDIE KUCTOMbL W3 U W6, 8UMAMUHONO-
dobHovle sewsecmsa (L-kaprumun u xoanzum QIO), nonucaxa-
pudvt U nenmudvl NPUPOOHO20 NPOUCXOHIEHUS, KAPOMUHOUObL
(cxeanen, B-kapomun), umbupn, epubvl wiuumaxe, nPoOUOMUKU
U npedUOMUKU, eIYMAMUOH, UHOON U TUKONUHYL, 6UOPNABOHOU-
Ovl, L-apeunun, N-auemunyucmeut, 2ev U3 Mopckoti 6000pociu
«Jlamupapan». Vicnonv3osanue pazpadomanHoz0 anzopumma
CO30aHUST MACHBIX NPOOYKINOE UMMYHOMOOYNIUPYIOUlell Hanpas-
JIEHHOCTNU THEXHONI02aMU MACONePepabamuléaouiux npeonpus-
Muil nO360AUM CHOPMUPOBAIMNL OUHDBLTI HAYHHO 000CHOBAHHDLTI
100x00 npu pazpabomke, NOCMAHOBKe HA NPOU3BOOCMBO U 0p2a-
HU3AUUU NPOMBIUTIEHHO20 BbINYCKA HOBbIX 6U006 MACHDIX NPO-
0yK1mMo6 PyHKIUOHANIbHO20 HASHAYEHUS, MeM CAMbIM 2aPaHMU-
pys coomeemcmeue nokazamesneti kavecmea u 6e3onacHocmu
UHHOBAUUOHHBIX U30enUll MPeboBaAHUAM 3AKOHOOAMenvCmad,
npedvsABNTEMbIM K MACONPOOYKMAM, 4o no3eonum obecne-
YUMb HAceseHUe 8bICOKOKAUECMBEHHLIMU MACHLIMU U30ETUAMU,
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Abstract

New meat products with immunomodulatory effect creation meth-
od reflecting differential characteristics of technological stages of
manufacture of those types of meat products, including issues on
the selection of primary and secondary raw materials, guidelines
for development of formulations and production technologies,
legislative requirements towards its labeling, etc, has been devel-
oped for the first time. A list of prospective meat raw materials
for the manufacture of products with immunomodulatory effect
was established: beef, pork, rabbit meat, broiler chicken meat, tur-
key, veal, ostrich meat, which have high content of protein (14,3-
21,7%), low content of fat (1,2-16,1%), excluding pork (33,3%), high
levels of minimum amino-acid score (90,0-104,0%), protein qual-
ity indicator(0,91-1,64), essential amino acid index (1,16-1,25), co-
efficient of utility of amino acid content (0,72-0,86) and close to
optimum fatty acid content, and also contain a great number of
vitamins and minerals which play a significant role for immunity
improvement. It was determined that the following functional in-
gredients are recommended to use: amino acids (valine, leucine,
isoleucine, methionine, threonine, arginine, tryptophan, lysine,
histidin, phenylalanyl), vitamins and provitamins (C,E, beta-caro-
tene, B vitamins(Bc, B12, PP, etc.), P(bioflavonoid complex), H, K),
minerals (calcium, magnesium, iron, cuprum, zinc, manganese,
selenium), polyunsaturated fatty acids omega-3 and omega-6,
pseudo-vitamins (L-carnitin, coenzyme QIO0), polysaccharides and
peptides naturally occurring(squalen, B-Carotene), ginger, shiitake
mushrooms, probiotics and prebiotics, glutathione, indole and ly-
copienes, bioflavonoids, L-arginine, N-acetylcysteine, gel from sea-
weed «Lamifaren». The use of the developed meat products with
immunomodulatory effect creation method by process engineers
of meat processing factories will allow them to form a single sci-
entifically grounded approach during the development, launching
into manufacture and organization of industrial manufacture of
functional meat products, ensuring the compliance of quality and
safety indicators of innovative products with legislative require-

ments, applied to meat products, taking into account nutritional
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YHUMBIBAIOUAUMU 0COOEHHOCHY NUMAHUS OIS NOBLIUEHUS UM-
MyHUmMemMa U co0epIamumu cOanancupo8antvlti Habop PyHx-
UUOHATILHBIX UHZPEOUEHIN08 UMMYHOMOOYIUPYIOuiell HANPas-
JIeHHOCMU, ynompebierie Komopuvix 671a20NPUSINHO OMPASUNCS
Ha yKpenneHuu 300p06bs HALUU.

BBepenne

B nocnepnue rogpl HaOMOKAETCS CHIDKEHUE IMMYHUTE-
Ta HACeJIeHN, B TOM YNCIIe ieTell pa3IN4HbIX BO3PACTHBIX
TPYIIIL, IIOCKO/IBKY Ha UMMYHHYIO CHICTEMY COBPEMEHHOTO
Ye/I0BeKa OKa3bIBAIOT OTPULIATEIbHOE BIINAHIE PA3/INTIHbIe
(daxTopbl: HeOATOIPUATHAS SKONOTMYeCKas 0OCTaHOBKA,
HecOa/JlaHCYPOBAaHHOE HepalVIOHATbHOE IIMTAaHUe, Hefo-
CTaTOK CHa, cTpecchl 1 fip. Kak usBectno, rpunn u OPBU
MOTYT JJaBaTh OC/IOKHEHVSI Ha OPTaHbI IBIXaHVA U CEPALa,
B T.4. IPUBOAUTD K MMOKapAUTaM, KOTOPble TPYAHO IIOA-
AIOTCSI JIEYEHNIO ¥ CIOCOOCTBYIOT BBICOKON CTEIIeHV VIH-
Ba/IMI3AIMM Hace/leHNs. BupycHble 3a00eBaHmsA TakKe
OIIACHBI /IS JTIOfIe], MIMEIOLIX XPOHMYecKue 3a00eBaHms
CepHeYHO-COCYIUCTON CHUCTeMbl (MIneMudeckass 60e3Hb
ceppla, apTepyuaabHas rumeprensus) [1-3].

Crnoco6HOCTb MMMYHHOJ CHUCTEMBI CIPAaBIATHCA CO
cBOoUMM (QYHKIMAMU 3aBUCUT OT MHOIUX (PaKTOPOB, Of-
HAaKO OJHMM U3 BRXKHENIINX COCTABJIAIOLINX 3[JOPOBOTO
obpasa XU3HM AB/IAETCA NMUTaHUe. BakHO, 4TOOBI Yero-
BEK BBOZIMJI B €XXEJHEBHBII PallYiOH IMUTAHMA Te IPOAYK-
TbI, KOTOpbIe OOJIbIIIe BCETO CIIOCOOCTBYIOT HOPMA/IbHOM
IesATeIbHOCTY VIMMYHHOI CHUCTeMBL. MeXTyHapOgHble
VICC/IelOBAaHMS He OCTaB/ISAIOT HY MaJIeillller0 COMHEHUs
B TOM (¢akTe, YTO Pa3IMYHble COCTAB/IAIOIINE MUTAHUA
OTHOCATCA K Ba)KHENIIMM OCHOBAM CO3JaHUs CUJIbHOIL,
(YHKIMOHA/IBHOM MIMMYHHOIT cucTeMsl [1; 4-9].

B cBA3uM c BBIIIECKAa3aHHBIM, B HACTOAIIee BpeMs Cy-
I[eCTBYeT HEOOXOAMMOCTb pPa3pabOTKM HOBBIX BUIOB
MSCHBIX IIPOJIYKTOB IMMYHOMOZY/IVPYIOLIeil HallpaB/IeH-
HOCTH, ymoTpebneHne KOTOpPBIX OyfieT CIocoOCTBOBATH
HOBBIIIEHNIO UMMYHUTETA HACeTIeHN, @ TAKXKe a/ITOPUT-
MOB CO3[JaHNS JAHHBIX MACHBIX M3JIe/NI, YTO IIO3BOINAT
copmMupoBaTh eAMHBIN HAyYHO OOOCHOBAHHBIN ITOAXON
npu pa3paboTke, MOCTAHOBKE Ha IIPOM3BOACTBO M Opra-
HM3aLMM IPOMBILIZIEHHOTO BBINTyCKa BBHICOKOKAYeCTBEH-
HBIX MACHBIX IIPOAYKTOB (PYHKIVIOHA/IbHOTO Ha3HAYeHMA.

ITens paHHOIT pa6oOTBI — pa3paboTKa arOPUTMa CO-
30AHMA MACHBIX M3JeNNMil MMMYHOMOAYIUpPYIOIel Ha-
IPaBJIEHHOCTM, OTPAKAIOIIEr0 OT/INYNTETbHbIE 0COOeH-
HOCTY TE€XHO/IOTMYECKUX 3TAIIOB IPOM3BOACTBA JAHHBIX
BUJIOB MACHBIX W3Je/NNii, BKIIOYass BONPOCHl mHopbopa
OCHOBHOTO ¥ BCIIOMOTATeJbHOTO CBIPbA, PeKOMEHJALUN
10 pa3paboTKe PelenTyp M TeXHOJIOTUII IPOM3BOACTBA,
TpeOOBaHNA 3aKOHOZIATE/IbCTBA K MX MAPKMPOBKE 1 T.J.

MaTepI/IaJIbI " ME€TOIbI

B xayecTBe MarepranoB MCCAENOBaHMUI MCIIONb30BaHa
IIATEHTHAsA ¥ HAyYHO-TeXHMYecKas MHPOPMAIs, a TaKxKe
HOpPMAaTVBHas1 JOKYMEHTALVs B 00/1aCTI IIPOM3BOJICTBA MSC-
HBIX IPOJYKTOB MIMMYHOMOZY/IMPYIOIIE/ HallpaB/I€HHOCTI.
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habits and containing a well-balanced set of functional ingredients
with immunomodulatory effect, the consumption of which will
promote immunity improvement that will positively affect health

promotion.

Introduction

In recent years there has been a decrease in immu-
nity of the population, including children of different age
groups, since various factors affect negatively immune
system of a modern man: unfavorable environment situ-
ation, unbalanced and irregular nutrition, lack of sleep,
stresses, etc. As it is known, influenza and ARVI can de-
velop respiratory organs and heart disease complications
and also can cause myocarditis, which is difficult to cure
and promote high level of disablement of population. Vi-
rus diseases are also dangerous to people having chronic
cardiovascular diseases (atherosclerotic cardiovascular
disease, arterial hypertension) [2, 6].

The ability of immune system to cope with its functions
depends on many factors. However, one of the most im-
portant parts of healthy lifestyle is healthy nutrition. It is
important that a man includes in its ration products that
promote normal activity of immune system. International
studies have no doubt that different parts of nutrition are
related to the most important foundations for the creation
of strong functional immune system.

It may therefore be concluded that nowadays there is
a necessity to develop new meat products with immuno-
modulatory effect, consumption of which will promote
immunity improvement of the population, and also to
develop new meat products with immunomodulatory
effect creation method which will allow them to form a
single scientifically grounded approach during the devel-
opment, launching into manufacture and organization of
industrial manufacture of high quality functional meat
products.

Objective — the development of meat products with
immunomodulatory effect creation method reflecting dif-
ferential characteristic of technological stages of manu-
facture of those types of meat products, including issues
on the selection of primary and secondary raw materials,
guidelines for development of formulations and produc-
tion technologies, legislative requirements towards its la-
beling, etc.

Materials and methods

Patent and scientific and technical information, regula-
tory documents regarding manufacture of food products
with immunomodulatory effect were used as research ma-
terials.

Methods of research — analysis of the information on
the manufacture of meat products with immunomodula-
tory effect and the synthesis of manufacture method of cre-
ation of those products.



THEORY AND PRACTICE OF MEAT PROCESSING N4 | 2016

MeToppl UCCIeIOBAHNIT — 3BPUCTUYECKUIA, aHATTUTHU-
YeCKUI, CUHTETUYeCKUIA.

Pe3ynbrarsl 1 06cyxeHne

C uenpio paspabOTKM arOpUTMa CO3JAHUS HOBBIX
BUIOB MSACHBIX IIPOAYKTOB MMMYHOMORYIMPYIOLIEN Ha-
IPABJIEHHOCTY IIPOBEMN aHAINM3 IATEHTHON M HAyYHO-
TEXHUYECKON MHQpOpMaIuy, a TaKKe HOPMATUBHON [I0-
KyMeHTaLuy B 00/IaCTY IIPOV3BOACTBA JAHHBIX M3[E/NIL.
YcTaHOB/IEHO, YTO B HACTOsAIee BpeMsA B JIUTEPATyPHBIX
MCTOYHMKAX FOCTATOYHO IIMPOKO OCBEIeHBI BOIPOCHI
B/IVSTHVSL TIOJTHOLIEHHOTO MMUTAHMS, B T.4. PA3/IMYHBIX IU-
IIeBBIX MYKPOHYTPUEHTOB, Ha IOBBILIEHVe IMMYHUTETA.
Tak, Cunsaxos A.Q. [4] ommcpiBaeT posib BUTAMIHOB, QU-
TOHII/JIOB, PACTUTEIbHBIX aJalITOT€HOB, Mefja ¥ IPOIIO-
NMCa OIS YKpeIIeHVUs MMMYHMTETa, @ TaKXXe IPUBOJUT
PeLlenThl CalaToB, CYNOB, BTOPBIX OO, HAIIUTKOB, CO-
KOB, BUTAMVHHBIX YaeB.

B pabore [6] mokasaHo BIMsiHME pa3INIHbIX Al TOTe-
HOB (3KCTpaKTa 971eyTePOKOKKA, POAMOJIBI PO30BOIL, apa-
JIMU MAaHBYKYPCKOM U np.), ButamuaoB C, E, A, rpynmnsl B,
npouramuHa A (B-kapoTuHa), MUHEPATbHBIX BEIleCTB
(umHKa, >Xeme3a, MarHus, CejieHa, Mefy, Kayus), puToH-
IIU/IOB 1 Mefja Ha IIOBBILIIEHNE MIMMYHUTETA Y IPUBOAATCSA
pelenThl BUTAMIHHBIX CalaTOB, HAIIUTKOB U COKOB.

A. ®okc [10] ommcpiBaeT ponb BUTAMMHOB ¥ MIHe-
pPaIbHBIX BeLIeCTB, HPOAYKTOB, OOraThIX KJIeTYaTKOI,
HeTPYIIKK, PPYKTOB ¥ OBOILIEH, KPyH, 6000BBIX, PHIObI,
MsAca (KypMHOIO), MOJIOYHBIX IIPOXYKTOB, OPEXOB I Ce-
MedYeK, CIIelMil JyIs TOBBILIEHNs MMMYHUTeTa M JaeT
peKoMeHjallMM 110 UX yHnoTpebnenuio. B usgannm takxke
IpefICTaB/IeHbl MEHIO M pelleNTbl MMMYHHOI IpOrpam-
MBI — OBOLIHBIE 0710/, Ca/IaThl, ppIOa, OII0fia U3 KYPULIbI
U KPYII, CYIIBI, 3aIPAaBKM [JIS CBIPBIX ¥ BapeHBIX OBOILeil
u canaroB. [IpuBOANTCA MepedeHb MPOAYKTOB, OOTaThIX
IUTaTe/IbHBIMY BellecTBaMM (B-KapOTMHOM, BUTAMUHOM
A, rpynmsl B, XOMMHOM, MHO3UTONIOM U JIp.), ONUCBIBA-
I0TCS1 MEXaHV3MBI JIeVICTBYSI BUTAMIHOB 1 MUHEPAJIOB Ha
yKpeIUIeHUe UMMYHHOJ CUCTEMBI.

. Xobman n A. Xuabrepc [5] moMuMo BUTaMMHOB
Yl MUHEPaJIbHBIX BEI[eCTB YAE/IAIT OOBILIYIO POJIb TAKUM
B)XHBIM KOMIIOHEHTAM IMUTAHVSI [i/Is TIOBBILIEHVSI UMMY-
HUTeTa KaK rpubbl mmnrake, N-aneTuinucrent, L-apru-
HVIH, CKBaJIeH, MH/IO/ 1 JIMKOIVHBI, TJTy TATHOH.

Bonpuiyio ponb B KOppeKLuy HapyLIEHUII B CUCTeMe
MMMYHNTETa M TeMOCTasa IojcaxapyujaM ¥ HenTuaaM
IPMPOJHOIO IPONCXOX/eHMs oTBoguT Kysnemosa T.A.
(2], a 3opuna B.B. [11] mpuBopuT OmMcaHMe pPOIN TAKTO-
6axTepuii B MOZyALMU GakTOPOB UMMYHUTETA.

B pa6ore Moxeesoii E.I. [3] oTBoguTcst BakHast ponb
JUIS TIOBBILIEHVsI MIMMYHUTETA TAKUM KOMIIOHEHTaM, KaK
6€10K, MO/IMHeHACHII[eHHbIe )KVPHBIE KUCTIOTHI, BUTAMU-
Hbl C, A, E, rpynnsl B, Marauii, Kanbuuii, >kene3o, IUHK,
Melb, MapraHeli, ceneH. Omnucane BblLIeNePeYNCIeHHBIX
MMHEpa/IbHbIX BeLeCTB I YKPeIUICHUSA MMMYHMUTETa
TaK>Ke MPUBOAUTCA B pabote Muxaitnosoit O.B. [12].
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Research methods — heuristic, analytical, syn-
thetic.

Results and discussion

In order to develop new meat products with immuno-
modulatory effect, an analysis of the patent and scientific
and technical information, as well as regulatory documents
in the field of manufacture of these products was conduct-
ed. It is established that at the present time literature widely
covers issues of the impact of adequate nutrition, including
various food micronutrients on immunity improvement.
Thus, Sinjakov A.E. [4] describes the role of vitamins, phy-
toncides, herbal adaptogens, honey and propolis for the
improvement of the immune system, as well as recipes of
salads, soups, main dishes, drinks, juices, vitamin teas.

The scientific work [6] shows the effect of various adap-
togens (eleuterococcus extract, rhodiola rosea, manchu-
rian aralia, etc.), vitamins C, E, A, B-group, pro-vitamin A
(B-carotene), minerals (zinc, iron, magnesium, selenium,
cuprum, potassium),  phytoncide and honey on the im-
provement of the immune system; and recipes of vitamin
salads, drinks and juices are described.

A. Fox [10] describes the role of vitamins and miner-
als, high fiber foods, parsley, fruit and vegetables, cereals,
legumes, fish, poultry (chicken), dairy products, nuts and
seeds and spices for improvement of the immune system
and gives recommendations for their consumption. The
publication also provides menus and recipes of the im-
mune program — vegetable dishes, salads, fish, chicken
dishes and cereals, soups, dressings for salads and fresh
and cooked vegetables. A list of foods rich in nutrients
(B-carotene, vitamin A, B-group, choline, inositol, etc.) is
provided, modes of action of vitamins and minerals for the
improvement of the immune system are described.

J. Hoffmann and A. Hilgers [5] in addition to vitamins
and minerals give a greater role to such important food
components for immunity improvement as shiitake mush-
rooms, N-acetylcysteine, L-arginine, squalene, indole and
lycopene, glutathione.

Kuznetsova T.A. [2] assigns an important role in the
correction of immune system disorders and hemostasis to
polysaccharides and peptides of natural origin; and Zorin
V.V. [11] provides a description of the role of lactic acid
bacteria in the modulation of factors of immunity.

Mokeeva E.G. [3] assigns an important role for im-
munity improvement to components such as protein,
polysaturated fatty acids, vitamins C, A, E and B-group,
magnesium, calcium, iron, zinc, cuprum, manganese,
selenium. The description of the above-mentioned min-
erals to boost the immune system is also provided by
Mikhailova O.V. [12].
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BmecTe ¢ TeM, HeCMOTpsI Ha 3HAYNTENbHOE KOMNYECT-
BO JINTEPATYPHBIX MICTOYHVKOB, ONVCBHIBAIOIIVX Ba)KHbIE
MUKPOHYTPMEHTSHI [/ TOBBILIEHNS] MMMYHUTETa, B Ha-
cTosilIee BpeMsI OTCYTCTBYeT efJMHbII I MeTOJ0IOTNYeCKII
HOZIXOf] K CO3/TaHMI0 MACHBIX IIPOJYKTOB IMMYHOMOJLY/IN -
PYIOLLeit HalIpaB/IeHHOCTH, ONMCHIBAIOLINIT 0COOEHHOCTI
TEXHOJIOTMYECKUX 3TANOB Pa3pabOTKV MAaHHBIX MACHBIX
usgenuil. [JaHHBI acleKT 3aTPyAHAET paboOTy TEXHOJO-
rOB MsCOIepepabaThIBAIONIX IPEANPUATUI B HAIIpaBJie-
HUJM PACIIMPEHNsA acCOPTYMEHTA BBICOKOKAYeCTBEHHBIX
(YHKIMOHA/MIBPHBIX MSCHBIX IIPOAYKTOB, COAEpP)KAIIUX
cOaraHCUPOBAHHBII HAOOP MHTPEANEHTOB M MACHOTO ChI-
pbsl /IS TIOBBILIEHMsI MMMYHUTeTa HaceleHus. AHamus
JINTEPATYPHBIX UCTOYHUKOB TAK>Ke II0OKA3bIBAET, YTO B Ha-
CTosilllee BpeMsi OTCYTCTBYIOT CBEEHUSI O MepPCIeKTUB-
HBIX BUJJaX MSICHOTO CBIPbI /I MICIIONIb30BaHMSA B COCTaBe
IPOAYKTOB MMMYHOMOZY/IMPYIOLIell HallpaBIeHHOCTH Ha
OCHOBAHMY CPABHUTEIBHOIO aHA/IN3a MX aMUHOKMCIOT-
HOTO, >KUPHOKJCTIOTHOTO, BUTAMIHHOTO ¥ MUHEPAIbHOTO
cocraBa U c6aaHCPOBAHHOCTIL.

B cBsA3M ¢ BBIIIECKa3aHHBIM, aKTYaJIbHBIM BOIIPOCOM
ABJAETCA pa3pabOTKa aJrOPUTMA CO3JAHUA VHHOBALM-
OHHBIX MSCHBIX IIPOAYKTOB MMMYHOMOJYIUPYIOIeli Ha-
IPaB/ICHHOCTH, BK/TIOYAIOIIETO IIepedeHb IT0C/IeJ0BaTe/b-
HBIX 9TAIOB, PACKPBIBAIOIINX OCOOEHHOCTH pa3pabOTKU
IaHHBIX u3fenuit (o6ocHOBaHMe U BBIOOP BUja paspaba-
THIBAEMOTO IIPOAYKTA, MOAO0P MACHOTO CHIPbsA Ha OCHO-
BaHMJ CPAaBHUTETBHOTO aHA/IN3a €ro IMIeBOI 1 610710-
TUYECKOl LIEHHOCTM TI0 COfIep>KaHII0 MIKPOHY TPMEHTOB,
CIIOCOOCTBYIOIIMX ITOBBILIEHNI0 IMMYHIUTETa, 0COOEHHO-
CTU paspabOTKM peLenTyp U TeXHOMOTUII IPOU3BOACTBA
[QHHBIX M3JENN, CUCTEMATU3ALNI0 IepedHs (GYHKIu-
OHAJIbHBIX VIHIPEIMEHTOB NPUMEHNUTEIbHO K JCIIOIb30-
BaHMIO B COCTaBe MACHBIX NPOJYKTOB MMMYHOMOMY/IN-
pYyIOLeil HAaIIPaB/IEHHOCTH, ONpefeieHlie ONTIMAaTbHBIX
[I03MPOBOK MCIIONb30BAHUA [JAHHBIX VHIPENVEHTOB Ha
OCHOBAHMM [VHAMMKM (DYHKIIVOHATbHO-TeXHOJIOTIYe-
CKIX, CTPYKTYPHO-MeXaHUYECKIX U OPTaHO/IeNTUYECKUX
TIOKa3aTesiell MOJe/NbHbBIX (paplIeBBIX CHCTEM, OCHOBHbIE
KPUTEepUI 1 IPUHLUIIBI 0OOTaleHNs1, 0COOeHHOCTI Map-
KUPOBKYM MSACHBIX IPOAYKTOB MMMYHOMOJY/IUPYIOLIEN
HAINpaB/IeHHOCTH), MCIIONb30BaHME KOTOPOTLO TEXHOJIO-
raMy MscollepepabaThIBAOIIVIX PESIPUATAI TTIO3BOTNUT
3HAYNUTENbHO 00/erdnTh paboTy B HAIPABIEHUM CO3[a-
HIVISI HOBBIX BUJIOB BBICOKOKA4eCTBEHHBIX (DYHKIIVIOHAIb-
HBIX MACHBIX IIPOJIYKTOB.

C uenbio obecriede st fTHOTO HayYHO 00OCHOBAaHHO-
ro HOAXOfia IpyU pa3paboTKe, IIOCTAHOBKe HAa IIPOMU3BOJ-
CTBO ¥ OpPraHM3aIM} IPOMBIIITIEHHOTO BBIITYCKa MSCHBIX
IPOAYKTOB MIMMYHOMOAY/IMPYIOLIell HallpaB/IeHHOCTH Ha
OCHOBAHIY KOMIIIEKCA TE€OPETUYECKMX U MPAKTUIeCKUX
VICCIEJOBAaHMIT pa3paboTaH aIrOPUTM CO3[AHMUA JAHHBIX
magenuit. Ilpu paspaboTke aaropurMa pPyKOBOJCTBO-
Ba/INCh OIBITOM OTEYECTBEHHOI ¥ 3apyOeXHOI HayKI,
HOpMaMy (U3MOTIOTMYECKON NMOTPEOHOCTY PasINYHBIX
KaTeropuil HaceJleH)sA B IIMIIEBbIX BEIeCTBAX VM SHEPTUN,
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However, despite the considerable amount of literature
sources describing the important micronutrients to boost
the immune system, currently there is no single method-
ological approach to the creation of meat products with
immunomodulatory effect describing peculiarities of tech-
nological stages of development of these meat products.
This aspect hampers the work of meat plants processing
engineers in expanding the range of high-quality function-
al meat products, containing a well-balanced set of ingre-
dients and meat raw materials to improve the population’s
immunity. An analysis of the literature sources also shows
that currently there is no data on prospective kinds of meat
raw materials for use in the manufacture of products with
immunomodulatory effect based on the comparative anal-
ysis of their amino acid, fatty acid, vitamin and mineral
composition and their balance.

In connection with the foregoing, an important issue is
the development of meat products with immunomodula-
tory effect, including the list of successive stages that re-
veal the peculiarities of the development of these products
(grounding and selection of the type of product under de-
velopment, the selection of raw meat materials on the basis
of a comparative analysis of its nutritional and biological
values for the content of micronutrients that improve the
immunity, peculiarities of the development of formulations
and technologies of these products, systematization of the
list of functional ingredients with regard to the use in the
composition of meat products with immunomodulatory
effect, determination of the optimal dosage for the use of
these ingredients on the basis of the dynamics of functional
and technological, structural and mechanical and organo-
leptic characteristics of model minced meat systems , the
basic criteria and principles of enrichment, peculiarities of
meat products with immunomodulatory effect labeling),
the use of which by process engineers of meat processing
plants will lighten the work on the creation of new kinds of
high-quality functional meat products.

In order to ensure a single scientifically grounded ap-
proach to the development, launch into manufacture and
organization of industrial manufacture of meat products
with immunomodulatory effect based on complex theo-
retical and practical research, a creation method of these
products was developed. During the development of the
method we were guided by the experience of domestic and
international science, norms of physiological need in nu-

trient materials and energy of different population catego-



THEORY AND PRACTICE OF MEAT PROCESSING N4 | 2016

a TaKXXe KOHIIeMIMell c6amaHCUPOBAHHOTO U (PYHKINO-
HAJIBHOTO NUTaHuA [2-6; 9; 10; 13-21].

Iepeviii aman anropuTMa CO3[JaHNUA HOBBIX BUJIOB
MACHBIX HPOAYKTOB MMMYHOMOAYIUpYIOIe) Harpas-
JIEHHOCTH 3aKII0YaeTCsi B 060cHO8anuu u évi6ope 6uda
paspabamuvieaemozo npodyxma. Bupbl nuieBbIx Mmpo-
IYKTOB, oboraijeHne KOTOPBIX HOIyCKaeTcs, U Omorno-
TMYeCKV aKTUBHBbIE KOMIIOHEHTBI, UCIIO/Ib3yeMble IJI MX
IIPOM3BOJCTBA, IPUBEEeHbI B [UTMeHNnYecKoM HOpMaTyBe
«IToxasarenu 6e3omacHOCTY U 6€3BPeJHOCTI /I YeloBe-
Ka 00OTall[eHHBIX MUIEBBIX IPOAYKTOB», YTBEPXK/IEHHO-
ro ITocranosnenneMm MuHNUCTepCcTBa 3/paBOOXPaHEHUA
Pecnty6rmuku bemapyce Ne 66 ot 29 nrons 2013 r. Bosmosk-
HOCTb 00OTalleHNs APYIUX BYUJOB MMUIEBbIX IPOAYKTOB
VIV UCIIO/Ib30BAHMA WHBIX OMOJIOIMYECKM aKTUBHBIX
KOMIIOHEHTOB PacCMaTpMUBAETCA B XOfle FOCY/IapCTBEHHOII
CaHWTAPHO-TUTMEHNYECKOI 9KCIEePTU3bI IIPOEKTOB TeX-
HOJIOTMYECKOM JOKYMEHTAL[UN, TeXHNYEeCKIX yC/IOBUII Ha
HNILEBYI0 IPOAYKINIO B MOPS/IKE, YCTAHOBIEHHOM 3aKO-
HoplaTenbcTBOM Pecniy6mmkn benapyce.

Ha emopom smane anropurMa co3JJaHUsI HOBBIX BU-
[OB MSCHBIX NPOAYKTOB MMMYHOMOIYIMPYIOLIEil Ha-
[PaB/IEHHOCTY HEOOXOAMMO ONpeeNTh MepedeHb IMo-
KasaTeJiell, UTPAIOLIX BaXXHYIO PO/Ib IPY IPOU3BOJACTBE
[QHHBIX U3JENNIA, a TaKKe YCTAaHOBUTDH ONTMMAaJIbHBII
Auana3oH 3HaYeHUI JaHHBIX IOKa3aTeseil, II03BOJISAI0-
NIt 00eCreYNnTh BBICOKYIO MNUIIEBYIO 1 OMO/IOTNYeCKYIO
L[EeHHOCTb M y/ITy4YlIeHHble (PYHKLIVMOHATbHO-TeXHOMIOTY-
YecKye ¥ CTPYKTYPHO-MeXaHI4YecKe II0Ka3aTeny TOTo-
BBIX U3JIETUI.

Ha ocHoBaHmm aHanmsa HaTeHTHON M HayYHO-TeX-
HUYECKOJ /MTepaTypbl B KadecTBe 3HAYMMBIX II0Ka3a-
Telell MUINEBOM M OMOTOTMYECKO I[EHHOCTU MSICHBIX
IIPOAYKTOB VMMYHOMOJYIMPYIOLEell HaIpaBIeHHOCTI
OIlpefie/ieHbl JOIYCTUMBIE IIpefie/ibl Cofiep>KaHusA Oenka
U KMpA, 2 TAK)XXe COOTHOIIeHMEe Oe/IOK: )XMP B TOTOBOM
IPOAyKTe, MUHVMA/IbHBII aMIHOKUCTIOTHBIN CKOp, 6en-
KOBBIN KaueCTBEHHBIN IT0Ka3aTe/b, MHAEKC HE3aMEeHMbIX
aMMUHOKMCIIOT, KO3 QUINMEHT YTUIUTAPHOCTY aMMUHO-
KIUCIOTHOTO COCTaBa, II0KA3aTeab COMOCTABMMONM U30bI-
TOYHOCTH, cooTHoIIeHnd w6/w3, I[THXKK:MHKXK:HXK,
(ITH>KK+MHJXK):HXXK).

BaxHyto poib 1py pa3paboTKe HOBBIX BUJOB MACHBIX
IIPOAYKTOB VMMYHOMOJYIMPYIOLell HaIpaBIeHHOCTU
UTPAOT (YHKIMOHAIbHO-TEXHOIOTMYECKNe TT0Ka3aTesn,
K KOTOpBIM OTHOCUTCA pH, BmaroypepxuBaromjasi CIro-
COOHOCTD, MOTEPU MACCHl TIPU TEPMOOOPabOTKE/BHIXO,
a TaKKe CTPYKTYpHO-MeXaHM4YecKye IoKasarenu (Ipe-
IenbHOE HAMpsDKEHMe CABUTA), MO3BOJANINME Obecre-
YUTb ONTUMAIbHYI0 KOHCUCTEHIVIO TOTOBOTO IPOJYKTa
[22]. Kpome Toro, mo mokasarensm 6Oe3omacHocTu (Mu-
KpOOMOIornyecKkne MoKa3aTean, TOKCUYHBIE TIEMEHTHI,
HeCTULM/BI, AHTUOMOTUKY, JMOKCUHBI, HUTPO3aMUHBI,
PafVOHYK/IM/IBI) HOBbIE BYU/IbI MACHBIX IPOJYKTOB UMMY-
HOMOJY/IMPYIOLIell HallpaB/IeHHOCTH I0/DKHBI COOTBETCT-
BOBaTh TpeboBaHMAM CaHUTAPHBIX HOPM 1 npaBu « Tpe-
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ries, and the conception of well-balanced and functional
nutrition [2-6; 9; 10; 13-21].

The first stage of new meat products with immuno-
modulatory effect is grounding and selection of the de-
veloping type of product. Types of food products, en-
richment of which is acceptable, and biologically active
components, used for their production, are listed in the
table 1 of the Hygienic standard «Indicators of safety and
harmlessness for the person of the enriched foodstuft»,
approved by the Resolution of Ministry of Health of Re-
public of Belarus of 29.07.2013 Ne 66. The possibility to
enrich other food products and usage of other biological-
ly active components is considered during the state sani-
tary and hygienic inspection of technological documen-
tation projects, technical specifications for food products
according to the procedure established by the legislation
of the Republic of Belarus.

At the second stage of the new meat products with im-
munomodulatory effect creation method it is necessary to
determine the list of indicators, which are important for
the manufacture of these products, as well as to establish
the optimum range of values of these indicators, that pro-
vide high nutritional and biological values and improved
functional and technological, structural and mechanical
indicators of finished products.

Based on the analysis of the patent and scientific litera-
ture, acceptance limits for the content of protein and fat,
as well as ratio protein:fat in the finished product, mini-
mum amino-acid score, protein quality indicator, essen-
tial amino acid index, coefficient of utility of amino acid
content, comparable redundancy indicator, ratio w6/w3,
PUFAs:MUFAs:SFAs, (PUFAs+MUFAs):SFAs) are deter-
mined as significant indicators of nutritional and biologi-
cal values of meat products with immunomodulatory ef-
fect.

Functional and technological indicators play an im-
portant role in the development of new meat products
with immunomodulatory effect. They include pH value,
moisture-binding capacity, weight loss during the heat
treatment/output) and structural and mechanical indica-
tors (yield value), providing optimum consistence of the
finished product [22]. Besides, new meat products with
immunomodulatory effect must comply on safety indica-
tors (microbiological indicators, toxic elements, pesticides,
antibiotics, dioxins, nitrosamines, radionuclides) with the

requirements of Sanitary standards and the rules «Re-
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60BaHMA K IIPOJIOBOJILCTBEHHOMY CBHIPbIO M IMIEBBIM
npopykTam» u [uruenndeckoro Hopmarusa «Ilokasatenu
6e30macHOCTY 1 6€3BPeTHOCTH /IS YeTOBeKa IIPOJOBOIb-
CTBEHHOTO CBIPbS U MUIIEBBIX MPOJYKTOB», YTBEPXK/EH-
HeIM [locTaHoBneHMeM MUHKCTEPCTBA 3[paBOOXpaHe-
HuA Pecrry6mmkm Bemapyce Ne52 or 21 mrons 2013 1.

Tpemuii aman anropuT™Ma CO3[aHMs HOBBIX BIIOB
MSACHBIX IIPOJYKTOB IMMYHOMOZY/IVPYIOLIeil HallpaB/IeH-
HOCTY 3aK/TI0YAETCSI B HO000OpPe 0CHOBHO20 U 6CNOMO2a-
MenvbHO20 ColPpbst 07T NPOU3B00CINEa 0AHHBLIX U30enuti
(pucyHok 1). JJaHHBIN 5Tanl ABJIAETCSA OTHUM U3 BaXKHeIl-
IIMX, HOCKOIbKY Ha 3TOM 3Tale IHIPOM3BOAUTCS IIpef-
BapUTeTbHOE MOJETMPOBaHNE PELeNTyp HOBBIX BUJIOB
IPOAYKTOB C Y4€TOM BK/IIOUEHMA B UX COCTaB cOaaHCH-
POBAaHHOTO MACHOTO CBIPbs U IEPCIEeKTUBHBIX PYHKIINO-
HaJIbHBIX VHTPENVEHTOB /IS IPUAAHNA MACHBIM IIPOYK-
TaM MIMMYHOMOZY/IMPYIOLIeil HallPaBIeHHOCTA.

B cocraBe MACHBIX NPOAYKTOB MMMYHOMORYIVUPY-
IOllell HaNpaB/IeHHOCTY PEKOMEHIYeTCsl MCIO/Ib30BaTh
CIeflyIolyie BUABI MACHOTO CBIPbS: TOBAAMHY, CBUHIHY,
KPOJ/IBYaTUHY, MsICO ubmn;{T-6p017mep013, VHJIENKY, Te-
JIATUHY, MSICO CTPAyCOB, KOTOPbIE OT/INYAIOTCS BBICOKMM
copmepxanueM Oernka (14,3-21,7 %), HUBKUM COfiep>KaHUEeM
xupa (1,2-16,1 %), 3a uckaodeHreM cBuHUHBI (33,3 %),
BBICOKVMMM 3HAYEHMAMM MUHUMAIbHBIX aMUHOKICIOT-
HBIX CKOpOB (90,0-104,0 %), 6€1KOBOro KauecTBEHHOTO
nokasatens (0,91-1,64), MHOeKca He3aMeHMMBIX aMMU-
Hokncnor (L,16-1,25), k09 PuineHToB yTUINTAPHOCTI
aMMHOKMCIOTHOrO cocraBa (0,72-0,86) m mpubmKeH-
HBIM K ONTVMMAQ/JIbHOMY J>KMPHOKJIC/IOTHBIM COCTaBOM,
a TaKoKe COofleprKaT 3HAYNTeTbHOE KOTMYeCTBO BUTAMIHOB
Y MYHEPAJIbHBIX BeIlleCTB, UIPAIOIIMX BXXHYIO PONIb I
HOBBILIEHN IMMYHUTETA.

B xavecTBe pyHKIIMOHATBHBIX MHIPEVIEHTOB, 0O1azia-
IOLIVX IMMYHOMOAY/IMPYIOIVIMY CBOMICTBAMMY, PEKOMEH-
IIyeTCsl UCIO/Ib30BATh AMUHOKUCOMbt (BaJIViH, JIEVIVH,
U30JIeNVH, (eHWIaIaHNH, TPEOHMH, TPUNTOdaH, Me-
TUOHWH, TM3VH, apIVIHVH, TUCTUANH), éumamutvl (C, E,
rpynnet B (B, B, PP u np.), P (xomnexc 6uopnasonon-
noB), H, K), munepanvrvie 6euwjecinea (xanbLnit, MarHuii,
Kere30, Mefib, IMHK, MapraHell, CelieH), HOUHeHACbIUeH-
Hble JKUupHble KUcnomol w3 U w6, 6UMamMuHono006Hbvie
eeuecmea (L-xkapuutus n kosusum QIl0), nonucaxapu-
0vL U nenmuodvl NPUPOOHO20 NPOUCXONHOeHUS, Kapomu-
HOUOb! (CKBaJIeH, -KapOTIH), UMOUPv, 2pubvl wiuumaxe,
npobuomuxuy u npebuomuKy, 21ymamuoH, UHOON U Iu-
KonuHvl, 6uognasonoudvi, L-apeunun, N-auemunyu-
cmeun, zenv u3 Mopckoii 600opocnu «/Iamugapan» [1; 2;
18;19; 23-27].

Yemeepmutii dman ajropuT™Ma CO3/I1aHNA HOBBIX BU-
JI0B MSCHBIX IIPOAYKTOB VMMYHOMOJYIUPYIOLIeil Ha-
[IPaB/IEHHOCTY 3aK/II0YaeTCs B onpedeneHuu mpe6osauii
K peuenmypam u mexHon02uIM npou3eo0cmea 0aHHLIX
usoenuii (pucyHok 2). Ilpu paspaboTke peuentyp u Tex-
HOJIOTMIT TIPOM3BOACTBA MSCHBIX IIPOAYKTOB MMMYHOMO-
AyMMpYIoLIell HallpaB/IeHHOCTY HeOOXOAMMO PYKOBOACT-
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quirements to Food Staples and Foodstuff» and the Hy-
gienic standard «Indicators of safety and harmlessness for
the person of food staples and foodstuff», approved by the
Resolution of Ministry of Health of Republic of Belarus of
21.06.2013 Ne 52,

The third stage of the new meat products with im-
munomodulatory effect creation method is primary and
secondary raw materials (Figure 1). This stage is one of
the most important stages of the creation of those types
of products, since at that very stage the preliminary de-
velopment of formulations of new products is carried out,
taking into account inclusion in its content well-balanced
meat raw materials and prospective functional ingredients
for giving meat products immunomodulatory orientation.

The following types of meat raw materials are recom-
mended to use in the content of meat products with im-
munomodulatory effect: beef, pork, rabbit meat, broiler
chicken meat, turkey, veal, ostrich meat, which have high
content of protein(14,3-21,7%), low content of fat (1,2-
16,1%), excluding pork(33,3%), high levels of minimum
amino-acid score (90,0-104,0%), protein quality indica-
tor(0,91-1,64), essential amino acid index (1,16-1,25), coef-
ficient of utility of amino acid content (0,72-0,86) and close
to optimum fatty acid content, and also contain a great
number of vitamins and minerals which play a significant
role for immunity improvement.

The following functional ingredients are recom-
mended to use: amino acids (valine, leucine, isoleucine,
methionine, threonine, arginine, tryptophan, lysine, his-
tidin, phenylalanyl), vitamins and provitamins (C,E, be-
ta-carotene, B vitamins(Bc, B12, PP, etc.), P(bioflavonoid
complex), H, K), minerals (calcium, magnesium, iron,
cuprum, zinc, manganese, selenium), polyunsaturated
fatty acids omega-3 and omega-6, pseudo-vitamins
(L-carnitin, coenzyme QI0), polysaccharides and pep-
tides naturally occurring(squalen, B-Carotene), ginger,
shiitake mushrooms, probiotics and prebiotics, glutathi-
one, indole and lycopienes, bioflavonoids, L-arginine,
N-acetylcysteine, gel from seaweed «Lamifaren» [1; 2;18;
19; 23-27].

The fourth stage of the new meat products with im-
munomodulatory effect creation method is the identifica-
tion of requirements for formulations and manufacturing
technologies of these meat products (Figure 2). The devel-
opment of formulations and manufacturing technologies

of meat products with immunomodulatory effect should
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Figure 1. The selection of primary and secondary raw materials for the manufacture of meat products with immunomodulatory effect
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Figure 2. Identification of requirements for formulations and manufacturing technologies of meat products with immunomodulatory effect and
study of quality and safety indicators of meat products with immunomodulatory effect
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BOBaTbCA TpeboBaHMAMY CaHUTAPHBIX HOPM M IPaBUII
«TpeboBaHMA K OOOTaIeHHBIM INIIEBBIM IIPOAYKTaM»,
yTBepKaeHHbIX [locTanoBnenneM MuHucrepcrBa 3jpa-
BooxpaHeHMs Pecriybnuku Bemapycs Ne 66 ot 29 mions
2013 .

Ha ceropHAmHMI feHDb CYIIECTBYIOT OIpEfie/IeHHbIe
TeXHOJIOTMYeCKIe KPUTEePUM U IPUHLIMUIIBI CO3TaHNA IIPO-
IYKTOB (PYHKIIVOHAIBHOTO IIMTAHNA, UCTIONIb30BAHNE KO-
TOPBIX NPU IPOU3BOACTBE MACHBIX MIPOSYKTOB MMMYHO-
MOJY/IUPYIOLieli HallPaBIeHHOCTY MTO3BOIUT 00eCIIeYNTh
HaceJleHJe BbICOKOKa4yeCTBEHHBIMI NIPOJYKTAMI, OTBEYa-
IOIIMMY TPeOOBaHNAM 3J0POBOTO IUTAHMA.

Kpumepuu o6ozawerus

[l TOro, 4TOOBI MOMYYNTh MaKCUMaIbHBIN 3 deKT
oT oboraiieHns NuIeBbIX IPOAYKTOB, BcemupHoit opra-
HU3a1Mell 3APaBOOXPaHeHNs ObIIN TPEIOXKEHBI CTIeYI0-
1[yie KPUTEPUIL:

— OuYeBU/{HAs TOTPEOHOCTD B NMUIIEBOM BellleCTBE OffHOI
mnu 6ojiee TPYIIN HACETeHNS;

HMIIeBble IPOAYKTHI, BBIOPaHHBIE B Ka4eCTBE HOCUTeE-
JIs IAIIEBBIX BEIIECTB, JO/DKHBI OBITh JOCTYIIHBI IIPef-
CTaBUTEJISIM COOTBETCTBYIOIVX IPYIIIT PUCKA;
KOMYeCTBO [j006aB/IsIeMOr0 K IPOAYKTY IMIEBOTO
BellleCTBa JJO/DKHO OBITh [JOCTATOYHBIM JJIsI YIOBJIET-
BOpeHNUs MOTPeOHOCTU B HeM IIpM OOBIYHOM IIpueMe
3TOTO IPOAYKTA B TPYIIIe PUCKa;

KO/IM4YeCTBO [[00aB/IsIEMOr0 IMMIIEBOrO BeIlecTBa He
JIO/DKHO OKa3bIBaTh TOKCUYECKOTO VI IHOTO BPeJHO-
TO JIeVICTBMSA IpyU NOTpebIeHny 060raleHHOro MIpo-
[yKTa B GO/IBIIOM KOJIMYECTBE;

MUIEBOE BENECTBO JO/IKHO OBITH OMOIOTMYECKH [I0-
CTYIIHO M CTaOU/IBHO B NPOAYKTe, CIy>KallleM ero Ho-
cuTenem;

BBIOPAHHBIN IIPOAYKT He TO/DKEH 3aMeTHBIM 00pa3oM
HPEesATCTBOBATD YTWIN3ALVM INIIEBOTO BEIleCTBa;
nobaB/ieHVe MUILEBOTO BelljeCTBA He TO/DKHO OTpuIa-
TE/IbHO CKa3bIBaThCsl HA BKYCe, COXPaHAEMOCTH, IIBeTe,
KOHCYICTEHI[U V1 IIPUTOTOBJIEHNY TIMILEBOTO TIPOAYKTa;
oboraieHne OIIPefie/IeHHOTO IMIEBOTO IPOAYKTA
JIO/DKHO OBITh TEXHUYECKN OCYIIeCTBUMbIM;

3aTpaThl Ha oOoraijeHne He JJO/DKHBI BECTU K 3HAYN-
TEJIBHOMY TIOBBIIIEHNIO CTOMMOCTU OOOTAI[eHHOrO
HUILEBOTO IPOJYKTA;

HeoOX0aMMO pa3paboTaTb METOAbI KOHTPOJIA JI/IS OIl-
penenenus ypoBHs oboramenns [13;17].

Texnonozuueckue NPUHUUNBL CO30AHUL NPOOYKIOE
PYHKUUOHATOHO20 NUMAHUS

IIpnanyn nepsbiit. [y o6oralieHns NNIIeBbIX Ipo-
IOYKTOB CllefyeT WCIONb30BaTh Te€ MUKPOHYTPUEHTHI,
fepUIUT KOTOPHIX PeajbHO CYLIECTBYeT U HOCTATOYHO
HIMPOKO pacnpocTpaHeH. B ycnmosusax bemapycu aro, mpe-
Xpe Bcero, Butamunbl C, rpynmsl B, ¢ponueBas kncnora,
B-KapoTVH, a U3 MMHepaIbHbIX BEIIECTB — JIOf, Ke/le30
M KabIINIA.
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be guided by the requirements of Sanitary standards and
rules «Requirements to the Enriched Foodstuft» approved
by the Resolution of Ministry of Health of Republic of Be-
larus of 29.07.2013.

Nowadays there are some technological criteria and
principles of the creation of functional products, use of
which in the production of meat products with immuno-
modulatory effect will provide the population with high
quality products, complying with the requirements of

healthy nutrition.

Fortification criteria

To obtain the maximum effect from the fortification of
food products, World Health Organization suggested fol-
lowing criteria:

— obvious need in nutrient materials of one or more
population groups;

— food products, selected as a carrier of nutrient materials,
should be affordable for the representatives of relevant
groups at risk;

— the quantity of nutrient materials added to food
products should be enough to satisfy the needs in it in
the regular consumption of the groups at risk;

— nutrient materials should be biologically accessible and
stable in the product that carriers them;

— the selected product should not noticeably hamper the
utilization of nutrient materials;

— the addition of nutrient materials should not negatively
affect the taste, shelf life, color, consistency and making
of it;

— the fortification of the definite food product should be
technically accomplishable;

— costs of fortification should not have a major impact on
the price of the fortified product;

— controlling methods for a certain level of fortification
should be developed [13; 17].

Technological principles of functional food

products creation

The first principle. To fortify food products those mi-
cronutrients should be used, the deficit of which exists and
is widespread. In Belarus, they are, firstly, Vitamin C, B-
group, folic acid, and carotene; among minerals: iodine,

iron, calcium.
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IIpuanym Bropoit. O6oramars MUKPOHYTPUEHTaMI
CIIefyeT, IpeXKie BCero, MPOAYKThH MacCOBOTO IOTpebie-
HUA, JOCTYIHBIE AJIA BCeX IPYII AETCKOTO ¥ B3POC/IOTO
HacCe/IeHVs U Pery/IipHO UCIO/Ib3yeMble B IIOBCEHEBHOM
HNUTaHUMN.

Ipuanym Tpernit. O6oraiieHne NNUIIEBLIX IPORYK-
TOB MUKPOHYTPMEHTAaMM He NO/DKHO yXYAIIaTh IOTpe-
OuTeNnbCcKMe CBOJICTBA 3TUX IPOAYKTOB: YMEHBIIATb CO-
Iep>KaHue 1 YCBOsSeMOCTD JIPYTMX BXOJAIINX B MX COCTaB
NUIIEBbIX BEIIECTB, CYI[ECTBEHHO M3MEHATb BKYC, apo-
MaT, CBeXXeCTb IPOAYKTOB, COKPAIIATh CPOK X XPAHEHNS.

IIpunnyn yerBepthlit. [Ipy oborameHNy MuUIEBbIX
IPOAYKTOB MUKPOHYTPUEHTaMV HEOOXOAVMO YUUTHIBATD
BO3MOXXHOCTb XMMMYECKOTO B3aMMOJENCTBMA oboramia-
IOLINX J06ABOK MeX/Ty cO0071, C KOMIIOHEHTaMy oboraia-
€MOTO IIPOAIYKTa I BBIOMPATh TaKue coueTaHus, GOpMbl,
CrIocoObl M CTafiuyl BHECEHMU:A, KOTOpble 00ecIednBaroT
MaKCUMAJIbHYIO VX COXPAaHHOCTDb B IIpoIlecce IPOU3BOJ-
CTBa U XPaHEHMS.

IIpnanyn nArTeii. Permamentupyemoe (rapaHTupye-
MoOe IIPOM3BOANTENIEM) COfiep>KaHNe BUTAMIHOB VI MIHe-
Pa/IbHBIX BeIeCTB B 0OOTAllleHHOM IIPOAYKTe HMUTAHMA
IOJDKHO OBITH JOCTAaTOYHBIM /I YIOBJIETBOPEHIIS 32 CUET
flaHHOTO IponykTa 30-50 % cpefHeil CyTOYHOI HOTped-
HOCTY B 9TMX MUKPOHYTPMEHTaX IpU OOBIYHOM YPOBHE
norpe6/1eHns 060ralleHHOro IPOAYKTa.

IIpyanun mecroii. KomnmyecTBo [OIONTHUTENIHLHO
BHOCHUMBIX B IIPOAYKTBI MUKPOHYTPMEHTOB HO/DKHO OBITH
PaccYMTaHO C Y4€TOM MX BO3MOXKHOT'O €CTECTBEHHOI'O CO-
Iep>KaHNA B MICXOTHOM IIPOAYKTE MM ChIpbe, MCIO/Nb3Ye-
MOM [IJI €r0 M3TOTOBJICHM)s], @ TAK)Ke IIoTepb B IIpoliecce
IIPOVM3BOJICTBA VI XpPAaHEHM C TeM, YTOOBI 06eCIeYnTh Co-
Iep)KaHNe 3TUX MUKPOHYTPMEHTOB Ha YPOBHeE, He HIDKe
permaMeHTUPYeMOTro B Te4YeHMe BCEro CpoKa TOIHOCTU
000raIeHHOro IPOAYKTA.

IIpuanumn cegbmoii. PermamMenTnpyemMoe copep>xanue
MUKPOHYTPMEHTOB B 00OTaljaeMbIX IPOAYKTAX JJO/DKHO
OBbITb YKa3aHO Ha MH/VBU/Ya/IbHOI YIIAKOBKE 3TOTO IPO-
IYKTa ¥ CTPOTO KOHTPO/IMPOBATHCA KaK IIPOM3BOJUTENEM,
TaK 1 OpraHaMM TOCYIapCTBEHHOTO Hax3opa [13].

IIamvii sman anropuT™Ma CO3JAHMSA HOBBIX BUIOB
MSACHBIX IIPOAYKTOB MMMYHOMOJY/IUPYIOIell HallpaBieH-
HOCTM BKJIIOYAET UCCe006aHue nokasamerneti Kauecmea
u 6e3onacnocmu 0aHHBIX U30eutl, KOTOpPOe IPOV3BOINT-
Cs1 C Y4eTOM KOMIUIEKCHOJI OLIeHKM MX TIMILEeBON 1 6110710-
TUYeCKOl IIeHHOCTY, (PYHKIVIOHATbHO-TEeXHOTOTMYECKIX
U CTPYKTYPHO-MEXaHMYECKMX IIOKasaTenell, a TakxKe Io-
KasaTejieli 6e30I1aCHOCTY, IIPeCTaB/IeHHbIX Ha PUCYHKe 2.

[ToxasaTenyu NUILEBOI ILEHHOCTU OOOral[eHHONM IN-
111eBOII IIPOAYKLMY ONIPefe/IsAI0TCA U3TOTOBUTE/IeM MuIIle-
BOJ IPOAYKIMY aHAIUTUIECKUM VI PACIETHBIM ITyTEM.
I[Toxasateny 6e30mMacHOCTY 00OTaleHHBIX INIIEBIX IIPO-
IYKTOB JIO/DKHBI COOTBETCTBOBATb TPeOOBaHMAM, yCTa-
HOBJICHHBIM 3aKOHOfaTenbcTBOM Pecrrybnuku bemapycs,
a TaKkXXe TpeOOBaHMAM IIPABOBBIX aKTOB, HEOOXOAVIMOCTD
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The second principle. Mass-consumption products that
are accessible for baby and elderly nutrition and are regu-
larly consumed should be fortified on a first-priority basis.

The third principle. The fortification of food products
with micronutrients should not worsen consumer attri-
butes of them: decrease the content and accessibility of
other nutrients contained in the product, fundamentally
change the taste, flavor, freshness of the product, reduce
its shelf life.

The fourth principle. The possibility of chemical inter-
action of fortification additives between each other, with
components of the fortified product should be taken into
account. Those combinations, forms, methods and stages
of addition should be chosen that provide their maximum
preservation during the production and storage.

The fifth principle. The regulated content of vitamins
and minerals in the fortified product should be enough to
satisfy the needs in them for 30-50% of the average daily
demand in micronutrients at the regular consumption of
the fortified product.

The sixth principle. The quantity of the additionally
added micronutrients should be calculated taking into ac-
count its possible natural content in the primary product
or raw materials, used for its production, and also losses
during the production and storage in order to provide the
content with those micronutrients at the level, not less than
is brought under the regulation during the whole shelf life
of the fortified product.

The seventh principle. The regulated content of micro-
nutrients in the fortified product should be labeled at the
product’s package and strictly controlled both by the pro-

ducer and by the state inspection agencies [13].

The fifth stage of the new meat products with immuno-
modulatory effect creation method includes the study of
quality and safety indicators of meat products with im-
munomodulatory effect, which is carried out taking into
account complex assessment of its nutritional and bio-
logical values, functional and technological, structural and
mechanical, and safety indicators, shown in figure 2.

Nutritional value indicators of fortified products are
determined by the producer by analytical or computation-
al methods. Fortified food products safety indicator should
meet the requirements of the legislation of the Republic of
Belarus, legal acts, compliance of which is established by

international documents. Safety and quality indicators of
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cobmopienns KoTopbix B Peciy6nuke bemapych ycTaHOB-
JIeHa MEXJYHapOgHbIMU HoKyMeHTamu. OOoralijeHHas
nuIeBast IPOAYKINA, SKciopTupyemas Pecrry6mkoit be-
JIapyCh, IO MOKa3aTe/sAIM 0e30IaCHOCTY 1 MUIEeBO IjeH-
HOCTY JO/DKHA COOTBETCTBOBATb TPeOOBaHUAM, Ipefb-
AB/IAEMbIM CTPAHON, B KOTOPYI0 OHM 3KCIIOPTUPYIOTCH.

Ha ocHoBaHMU MCCIeOBaHMsI BbILIENEPEYNCIeHHBIX
IIOKa3aTesiell HOBBIX BUJIOB MSICHBIX IIPOJYKTOB MMMYHO-
MOJY/IMPYIOLEN HAIIPAaB/IEHHOCTH Ha Ja/ibHENIIeM dTalle
HeoOXOIVIMO IIPOV3BOANTD OLIEHKY X COOTBETCTBMS 3Ha-
YEeHNAM NNIIEBON ¥ OMONTOrMYecKoil LeHHOCTH, (PYHK-
I[IOHA/IbHO-T€XHOIOTMYECKUX ¥ CTPYKTYpPHO-MeXaHU-
YeCKNX IOKasaTeslell, yCTAaHOBIEHHBIX Ha BTOPOM JTalle
QJITOPUTMA CO3JJAHMSI JAHHBIX U3JIENNIL.

Hlecmoii aman anroputMa co3[jaHMsA HOBBIX BUJIOB
MACHBIX IPOAYKTOB IMMYHOMOZY/IMPYIOLIeil HallpaB/IeH-
HOCTU BKIWO4aeT paspabomxy THIIA (TY) u T[ (PL,
TU) na npouszeodcmeo oannvix uzdenuti. Ha stom sra-
e He0OXOIMMO YYUTBIBATb 0COOEHHOCMU MAPKUPOSKU
[QHHBIX MACHBIX IPOAYKTOB B COOTBETCTBUM C Tpebo-
BaHusAMy CaHMUTApHBIX HOPM U mpaBun «ITpeboBaHums
K 000TalleHHBIM NUIIEBBIM IIPOAYKTaM», YTBEPXK/ICHHBIX
IlocTanoBnenneM MuHucTepcTBa 3paBooXpaHeHns Pe-
criy6nmuku benmapycb Ne 66 ot 29 uronst 2013 1. (prcyHOK 3).

3aK/II0YnTe/TbHbIE TAIIBI CO3AHMS HOBBIX BUIOB MsC-
HBIX IIPOAYKTOB MMMYHOMOAY/IMPYIOLIell HallpaB/IeHHO-
CTU BK/IIOYAIOT B cebs:

— OoknuHUYecKUe U KAUHUYeCKUe UCNbIMaHus paspa-

GomantvIx MACHLIX NPOOYKMOo6 (3tat 7);

— coznacosatue, ymeepycoenue u pezucmpayuro THITA

(TY) u T[ (PILI, TU) (sTan 8);

— ONbIMHO-NPOMbIUITIEHHY10 anpobayuto pa3paboman-

HbIX MACHBIX NPOOYyKmMOo6 (9tar 9);

— pacuem 3xkoHomuueckozo aPdexma npou3eoocmea

(aTam 10);

— Op2aHU3AUUI0 NPOMBIUUTIEHHO20 NPOU3BOOCINEA MSC-

HbIX NPOOYKMO6 UMMYHOMOOYnUpytouleti HAnpas-

nennocmu (starm 11).

BreiBopgbI

YcTaHOB/IEH TepeveHb MEePCIeKTUBHBIX BUIOB MsIC-
HOTO CBIPbA /ISl M3TOTOBJICHMA NPOJYKTOB MMMYHOMO-
LyMMpYIOLIell HAIPABJIeHHOCTY — 208A0UHA, C6UHUHA,
Kponvuamuna, Maco ybinasm-6poiinepos, unoetixa, me-
JIAMUHA, MACO CIPAYCO8, KOTOPbIE OTINYAIOTCS BBICOKUM
comepxanueM 6enka (14,3-21,7 %), HU3KUM COfiep>KaHMEeM
xkupa (1,2-16,1 %), 3a ucknoyeHueM cBUHMHBL (33,3 %),
BBICOKMMM 3HAYEHMAMM MMUHMMAIbHBIX aMUHOKWICIOT-
HBIX CKOPOB (90,0-104,0 %), 6€1KOBOr0 Ka4eCTBEHHOTO
nokasarens (0,91-1,64), MHOeKca He3aMEHMMBIX aMMU-
Hokmcnor (L,16-1,25), k09 PuImeHToB YTUINTAPHOCTI
aMMHOKMCIOTHOTO cocTasa (0,72-0,86), mpubIVKeHHBIM
K OITYMA/TbHOMY >XMPHOKUCIOTHBIM COCTaBOM, COZep-
JKaT 3HAYMTE/IbHOE KOTMYECTBO BUTAMIHOB I MUHEPA/Ib-
HBIX BEIeCTB, UTPAIOLINX BKHYIO POJIb /ISl TOBBIIIEHNS
UMMYHUTETA.
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fortified food products that are going to be exported should
meet the requirements of the country that imports them.

Based on the study of the above-mentioned indicators
of new meat products with immunomodulatory effect, the
estimation of their compliance with scientifically grounded
requirements to the product, developed at the particular
stage of the method of creation of those products should
be carried out.

The sixth stage of the new meat products with immu-
nomodulatory effect creation method includes the develop-
ment of technological regulations (technical specifications)
and technological documentations (formulations, techni-
cal instructions) for the production of meat products with
immunomodulatory effect. At this stage, peculiarities of la-
beling of these meat products should be taken into account
according to the requirements of Sanitary standards and
rules «Requirements to the Enriched Foodstuft» approved
by the Resolution of Ministry of Health of Republic of Be-
larus of 29.07.2013 N 66 (Figure 3).

The final stages of the creation of new meat products
with immunomodulatory effect include:

— Preclinical and clinical trials of the developed meat

products (stage 7)
and authorization

— Development, approval

of
technological regulations (technical specifications)
and technological documentations (formulations,
technical instructions) (stage 8)

— Experimental and industrial testing of developed meat
products (stage 9)

— Calculation of economic effect (stage 10)

— Organization of the commercial manufacture of meat

products with immunomodulatory effect (stage 11).

Conclusions

A list of prospective meat raw materials for the manu-
facture of meat products with immunomodulatory effect
was determined: beef, pork, rabbit meat, broiler chicken
meat, turkey, veal, ostrich meat, which have high content
of protein(14,3-21,7%), low content of fat (1,2-16,1%), ex-
cluding pork(33,3%), high levels of minimum amino-acid
score (90,0-104,0%), protein quality indicator(0,91-1,64),
essential amino acid index (1,16-1,25), coeflicient of utility
of amino acid content (0,72-0,86) and close to optimum
fatty acid content, and also contain a great number of vi-
tamins and minerals which play a significant role for im-

munity improvement.
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dtan 6
Paspa6oTka THIMA (TY) u TQ (PL, TU) Ha npon3BoACTBO MACHbLIX NPOAYKTOB

UWMMYHOMOAOYIU VI-OLI.IGVI HanpaB/1€HHOCTU
— apkupoeka o6o2auleHHbIX nuuieebix NPodykmoe do/mkHa codepxamb ceedeHusl, yCmaHoe/1eHHbIE

. >
— 3akoHoOamesibcmeom Pecnybnuku benapych, ¢ yyemom crnedyrouwux 0onosiHUmebHbix mpebogaHuli: —

00epxxaHue, 8bIPaXXeHHOE 8
poueHmax om Hopm
cbusuonozuyeckol
rnompebHocmMu 8 amux

[apatmupoeaHHoe
codepxxaHue buonoau4yecku
aKMUBHbIX KOMITOHEHIMO8 Ha
KOHeu cpoka eo0Hocmu 8 M2

HaumeHosaHusi
8HECEHHbIX
buorozgudyecku

[pu Heobxodumocmu,
pekomeHOauuu rno
MPUMEHEHUIO unu

ARMUSHLIX (2. mk2) Ha 100 2 (M unu nuuieskix U 6UoIo2UYeCKU ocobenHocmam
KOMIOHEHINOE YCPEOHEHHYIO CYMOYHYI0 aKMUBHBIX eeluecmeax, ecrnu [PUMEHEHUSA MACHBIX

opuuUo npodykma Makoeble YycmaHOoB8IEHb! npodykmos

=
dran 7

HdoknuHn4yeckne U KNMHUYECKNE UCTIbITAaHUSA pa3paboTaHHbIX MACHbLIX MPOAYKTOB
3
dTtan 8
CornacoBaHue, yTBepxaeHue v peructpauma THMNA (TY) u TO (PU, TH)

3
dtan 9
OnbITHO-NPOMBbILWIIEHHAA anpobauma pa3paboTaHHbIX MACHbLIX MPOAYKTOB

E g
dtan 10
PacueTt akoHoMu4eckoro acppekra nponsBoacTea
b
Aran 11

OpraHusauus NpoMbILLIIEHHOro NPOM3BOACTBA MACHbLIX MPOAYKTOB
MMMYHOMOAYMPYHOLIEN HAaNPaBNeHHOCTH

Puc. 3. 3aknounTenbHble TAIIbI AITOPUTMA CO3[TaHNs HOBBIX BMJJOB MACHBIX IIPOJYKTOB I/lMMyHOMOﬂyHI/lpy}OLU,eIZ HaITpaB/IEHHOCTU

Stage 6
Development of technological regulations (technical specifications) and technological

documentations (formulations, technical instructions) for the production of meat products
with immunomodulatory effect

<« e labeling of fortified food products should contain information, established by the legislation of the Republic

T of Belarus taking into account the following additional requirements:

The assured content of

biologically active
components at the end of

The content expressed as a
ercentage of physiological
need norms in those food and

The list of used
biologically active
components

If required, guidelines
on consumption or

{2 ; : - peculiarities of
; Dbiologically active components :
shelf life in ma (q. uqg) per 100 biologically active components consumbplion of meat

g (mL or average daily if they are prescribed

portion)

products

¥
Stage 7

Preclinical and clinical trials of the developed meat products
B 2
Stage 8
Development, approval and authorization of technological regulations (technical
specifications) and technological documentations (formulations, technical instructions)

Stage 9
Experimental and industrial testing of developed meat products

3
Stage 10
Calculation of economic effect
3
Stage 11

Organization of the commercial manufacture of meat products with
immunomodulatory effect

Figure 3. The final stages of meat products with immunomodulatory effect creation method
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Omnpenenens! QpyHKIMOHATIbHbIE MHTPENUEHTHI, 06ec-
HevrBallye MMMYHOMOJYIMPYIOU[YI0 HAIPABIEHHOCTh
MSICHBIX IIPOJYKTOB, — AMUHOKUCIOMbL (BaJIVIH, JIELIVH,
u3oneiiuy, (eHWIaaHNH, TPEOHMH, TpuntodaH, Me-
TUOHNH, NTNU3UH, apTUHVH, TUCTUAVH), 6umamunvt (C, E,
rpynms B (BC, B, PP u nip.), P (kommnekc 6uodmaBonon-
nos), H, K), munepanvrvie 6eusecmea (kanpumit, Marumii,
XKere30, Meflb, IIVHK, MapraHell, Ce/IeH), HOIUHEHACLIUEH-
Hble JupHvle Kucnomovl w3 U w6, 6UMAMUHON0006HVIe
eewjecneéa (L-xapuutus un xosusum QI0), nonucaxapu-
Ovl U nenmMuovl NPUPOOHO20 NPOUCXOHOEHUS, KAPOMU-
HOuOv! (CKBaJleH, B-KapoTVH), UMOUPb, 2pubvl wiuumaxe,
npobuomuxu u npebuomMuKy, 2Iymamuox, UHOONM U u-
Konunvl, 6uognasonoudvt, L-apzunun, N-auemunuu-
cmeuH, 2enb U3 MopcKoti 6o0opocnu «/Iamudapanr».

Paszpaboran anzopumm co30aHus HOBbIX U006 MAC-
HBIX NPOOYKMO6 UMMYHOMOOYIUPYIOULell HaNPAeIeHHO-
cmu, UCTIONIb30BaHME KOTOPOTO TEXHOTIOTAMI MsICOIepe-
pabaThIBAIOLINX IIPeIPUATHUI TT03BOIUT CHOPMUPOBATDH
eIVHBII HayYHO 000CHOBAHHBIN OAXOJ, P pa3paboTKe,
[OCTaHOBKE HA IIPOM3BOJCTBO ¥ OPTaHU3ALMI TIPOMBIIII-
JIEHHOTO BBIITyCKa MSICHBIX IPOAYKTOB (yHKI[MOHATIBHOTO
Ha3HaYeHN, TeM CaMbIM FapaHTUPYs COOTBETCTBME ITOKa-
3aTesieit KauecTBa 11 6€30MacHOCTY MHHOBAIVIOHHBIX U3/ie-
it TpeGOBAaHMUIM 3aKOHOJ[ATE/IbCTBA, MPENbsBIAEMbIM
K MSICOIIPOAYKTaM, YTO IO3BOIUT 00eCIIeYnTh HacelleH e
BBICOKOKAYeCTBEHHBIMU U3JENUsAMIY, YIOTpebIeHe KO-
TOPBIX OyZieT CII0COOCTBOBATH MOBBILIEHNIO IMMYHUTETA
HaceleHns1 M GaronpusATHO OTPA3UTCA HA YKPeIUIeHUN
3IOPOBBS HAL[UML.

Mndopmanmsa o cnoncopcrse. Hayunas pabota BbI-
nonaanach B pamkax [TIHV «/HHOBanMOHHBIE TEXHO-
nmorun B AIIK» (3amanme 5.65 «Teopermueckme u mpa-
KTMYECKME aCIEeKThl CO3/JaHMs MHHOBALMOHHBIX MACHBIX
IPOAYKTOB I'MIIOA//IEPreHHON 1 MMMYHOMOJY/IUPYIOLIeit
HAIIpaB/ICHHOCTel C MCII0/Ib30BaHMeM HaTypalbHbIX 6110-
JIOTMYeCK! AKTUBHBIX KOMIIOHEHTOB»).
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Functional ingredients providing immumomodula-
tory orientation of meat products are determined: amino
acids (valine, leucine, isoleucine, methionine, threonine,
arginine, tryptophan, lysine, histidin, phenylalanyl), vita-
mins and provitamins (C,E, beta-carotene, B vitamins(Bc,
B12, PP, etc.), P(bioflavonoid complex), H, K), minerals
(calcium, magnesium, iron, cuprum, zinc, manganese, se-
lenium), polyunsaturated fatty acids omega-3 and ome-
ga-6, pseudo-vitamins (L-carnitin, coenzyme QI0), poly-
saccharides and peptides naturally occurring(squalen,
B-Carotene), ginger, shiitake mushrooms, probiotics and
prebiotics, glutathione, indole and lycopienes, bioflavo-
noids, L-arginine, N-acetylcysteine, gel from seaweed
«Lamifaren».

Method of creation of meat products with immuno-
modulatory effect was developed, use of which by the
process engineers of meat processing factories will form a
single scientifically grounded approach during the devel-
opment, launching into manufacture and organization of
industrial manufacture of functional meat products, en-
suring the compliance of quality and safety indicators of
innovative products with legislative requirements by that
providing people with high quality meat products, con-
sumption of which will promote immunity improvement
that will positively affect health promotion.
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Researches «Innovative technologies in AIC» (assignment
5.65 «Theoretical and practical aspects of the creation of
innovative meat products with hypoallergic and immuno-
modulatory effect with the use of natural biologically ac-
tive components»).
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