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Annomauvus

Konuuecmeo nodeii ¢ nuuiesoti eunepuyscmeumenvHoCmoio,
a UMEHHO NULLeBOL HeNnepeHOCUMOCbIO U NULEBLIMU asliep-
eusmMu pacmem Kaxuowviti e00. Knaccuguuyuposarv cnedyroujue
8UObL NUW4EBOLI HENEPeHOCUMOCU: IH3UMONAMUS, CUHOPOM
«He2EPMEeMuU1HO20 KUUWEUHUKA», NCUXO0EHHAS NUL4e8dst He-
nepeHOCUMOCb, 0e3UHIMOKCUKAUUOHHAS He00CMamouHOCb
U UCMUHHAS nuwesdsi HenepeHocumocmo. Iuwjesvle annepee-
Hbl — 310, 8 OCHOBHOM, 2TIUKONPOMEUHDL, 2ANINeHbl UNU NOMU-
nenmudvl. bonvuuHcmeo cryuaes nuuiesoil annepeull 8gemcs
IgE-06ycnosnentvimu annepeuneckumu peakuyusmu. Omrpoimus
8 MeOuLuHe 3a Nocsie0HUe 200bl, 0eMANUIAUUS U KIACCUPUKAUUS
NUULEB0L 2unepuy8cmeumenvHOCMU mpebym 0anrvHeiuiux uc-
cnedosanutl 01 paspabomxu co8pemMeHHbIX MeXHON0ZUUeCKUX
npuemos u peuenmyp npoOykmos ¢ 3a0AHHLIMU C80LCMBaMU
onst nompebumerneti ¢ NUWLEBOLE 2UNePUYBCIMBUMENLHOCBIO.
Cyujecmsytoujie mMexHom0UU OCHOBAHbL HA AMUMUHAUUU U/
UZU CHUMEHUL COOePHAHUS NULEB020 ATNepeeHa 8 NPodyKme.
B cmamve npedcmasner 0630p nputuH nuueoti HenepeHocumo-
CU U NUWLEB0TI aniepeult, NPasoBviX 0CHOB, CNUCKA NULLEBbIX
annepeeHos U Memooos Ux KOHMPOTs, COCMOSHUS PbIHKA 2uno-
annepeeHH020 NUMAHUS U HAYYHBIX 100X0008 CO30aHUS 2UN0a-
JIep2eHHbLX NPOOYKIMO8 HA 0CHOBE HUBOMHOZ0 CIPLA.

BBenenne

B mnocnegHee pecATmieTMe MuIleBas HeIEPEHOCH-
MOCTb ¥ IINIL[eBast A/UIEPTHUsI CTa/Ia CePbe3HOIT IPobIeMoit
KaK y Hac B CTpaHe, TaK U B cTpaHax Espomnsl. I[Inimesyro
aJUIEPTUIO ¥ MUIIEBYI0 HEIIePEHOCUMOCTDb Pas3InyaioT 110
IIpUYMHAM BOSHMKHOBEHNA U TAXXECTU IOCTENCTBUIA.

[InmeBas amneprus ABAAETCA CAMOM  pacHpocTpa-
HeHHoIt ¢opmoit amneprun u cocrasnsger 80% B CTPyK-
Type paclpOCTPaHEHHOCTH aJ/UIepIrUyeckux 3aboseBa-
unit B8 PO [1]. Tlo manasiv BO3 B Poccun 3a nmocnennee
JecATUIETIE YUCIO AJUIEPTUKOB yBennm4dmaoch Ha 20 %.
Ilo cnoBam 3aMecTuTen:A gupekTopa VIHCTUTYyTa UMMYHO-
noruy egepanbHOTO MeANKO-010/IOTNIECKOTO areHTCTBA
(O®MBA) H. Mnbunoit ot 13% 10 35% pOCCUsiH CTpafaloT
Pas/IMYHBIMYU BUAAMY aJUIEPIUYeCKX 3a00/IeBaHMIL, TIPY-
yeM Hambosiee MOIBEPXKEHBI a/JIEPTUM JIFOU, HAXOM SV
ecsl B CTPeCCOBBIX yCmoBuAX (mpecc-koHdepenunsa PYA
HoBoCTH, 2010). K rpymmne pucka OTHOCATCSA KaTeropumn
rpaXk[laH, KOTOpble IepeHeCay TsKeble 3aboneBaHus,
U OpOLUIM Kypc Tepammy (Hampumep, aHTUOMOTYUKOB),
HOCTIe KOTOPOJl Ha3HA4al0T OCOOYI0 TUIIOAIEPreHHYIO
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Abstract

The number of people with food hypersensitivity, namely food in-
tolerance and food allergies, grows every year. Food intolerance is
classified into following types: enzymopathy; leaky gut syndrome;
psychogenic food intolerance; detoxification insufficiency and true
food intolerance. Food allergens mainly are glycoproteins, haptens
or polypeptides. Most cases of food allergy are IgE-mediated aller-
gic reactions. Recent discoveries in medicine, detailing and classifi-
cation of food hypersensitivity require further researches to develop
modern techniques and product recipes with specified properties
for consumers with food hypersensitivity. Existing technologies are
based on the elimination and or reduction of the content of the
allergenic substance in food. The article provides an overview of
causes of food intolerance and food allergy, legislative background,
a list of food allergens and methods of control, market profile of hy-
poallergenic produce and scientific approaches to creating hypoal-

lergenic food products based on raw materials of animal origin.

Introduction

During the last decade, food intolerance and food al-
lergies have become a serious problem both in Russia and
European countries. Food allergy and food intolerance are
distinguished by cause and severity of consequences.

Food allergy is the most common type of allergy and ac-
counts for 80% of cases in the structure of allergic disease
prevalence in the RF [1]. According to WHO, over the past
decade, the number of highly allergic individuals in Russia
increased by 20%. According to N. Ilyina, deputy director
of the National Research Center — Institute of Immunol-
ogy, Federal Medical-Biological Agency (FMBA), 13% to
35% of Russians suffer from various types of allergic dis-
eases, and people who are under stress are most susceptible
to allergy (RIA Novosti press conference, 2010). The risk
group include individuals who suffer from severe diseases

and received therapy (for example, antibiotics), which re-
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muety. OT 10 — 1o 20 % B3poc/Ioro HaceneHusA CTpajaioT
MMIeBOJ HeTIepeHOCUMOCTbI0O— YACTO CYMTAA 9TO MUIIle-
BOI1 a/lyIepruein.

JleTn 6o71bliIe YeM B3POC/IbIE TIOIBEPXKEHBI a/lIeprude-
CKVUM 3a0071eBaHMSM U a/UIepPrU4eCcKM peakLMsM Ha -
IeBble PO YKTHI.

Ha oTeuecTBeHHOM pBIHKE MO>KHO HalITV aCCOPTUMEHT
3€pHOBBIX ¥ MOJIOYHBIX TMIIOA/UIEPT€HHBIX IPOJYKTOB.
MscHble IPOLYKTBI C TMIIOA/UIEPIEHHBIMI CBOJCTBAMMU
MIpaKTUYeCKM He IpefiCTaBJeHbl Ha IIONKaX MarasyHOB.
VickmroueHne cocTaBlsAeT HETCKMe NMPOAYKThI IPUKOpMa
[IepPBOTO Tojja KU3HIU.

B crarpe mpencTaBieH 0630p MPUYNH, BbI3BIBAIOIINX
a/yIepruyecKue peakiuu opraHn3Ma 4eoBeka, epeueHb
MINILEBBIX aJITIEPreHOB, COCTOSIHMUS PbIHKA TUIIOAJIIepreH-
HOTO NUTaHNUA VM HAyYHBIX MOJAXOMOB CO3[JaHUA TUIIOAII-
JIepreHHBbIX MPOAYKTOB IMUTAHMUs Ha OCHOBE >XMBOTHOTO
CBIPbSL.

HI/II.l(eBa}I rnmnepYyBCTBUTEIBPHOCTD —
OIIpENECNIEHNA N KHaCCI/I(i)I/IKaI_H/I}I

[InineBast HelepeHOCUMOCTb, WM TMINEBas TUIEp-
9yBCTBUTEIBHOCTb — 3TO HapylIeHNe OObIYHBIX IpoLiec-
COB IlepeBapyUBaHus U ycBoeHys uiy. CUMIITOMAMU 51B-
JIAIOTCS iUapes, TOLIHOTA, PBOTA, ra30006pa3oBaHime, 60mu
B >XuBore [2].

KnaccuduimpoBaHsl crefyoniye BU/bI MUIEBOIL He-
HepPeHOCHMOCTI:
9H3MMOINATHI — HEeJOCTaTOYHOCTh INIIeBaPUTE/Ib-
HBIX (PepMEHTOB, YTO 00YC/IaB/IMBaeT HEBO3SMOXKHOCTD
HOPMAaJIHOTO pacIIel/IeHNsA ¥ YCBOEHMS YI/IEBOJOB,
0€/IKOB U aMMHOKUC/IOT (TUIIOTIAKTO3Ms, Lie/TNaKsl, Ta-
JIaKTO3eMUs1, QEeHUIKETOHYPUA);

CUHJIPOM «HETePMETMYHOTO KUIIEYHNKa» — IIOBBI-
IIeHHast IPOHMI[aeMOCTb TOKCMHOB B KPOBOTOK 4epe3
CIIM3UCTYIO KMIIEYHVKA;

IICUXOTeHHasl IMIIeBas HeIepPeHOCHMOCTb — HeCIO-
COOHOCTb OpraHM3Ma yCBauBaTh INIINY U3-3a BO3JeN-
CTBUS WM TIOCTIEACTBUIL CTPECCOB;
JIe3VTHTOKCHMKAIVIOHHAS] HeJOCTATOYHOCTb — peaKLus
MMMYHHOJI CHCTeMbl Ha BEI[eCTBA, HENPUPOFHOTO
IPONCXOXKAEHNs, IOCTYNAIIye B OPTaHU3M C INIIeN;
VICTMHHAS TIMIeBasg HENepeHOCHMOCTb — peaKuus
OpraHM3Ma Ha eCTeCTBEHHbIe OMOTOrMYeCK aKTBHbBIE
BelljecTBa (IMCTaMyH, KOdeVH, CaIMIVIaThL K Jp.).
[Ipy muieBOit HEMEPEHOCUMOCTM OCHOBHBIM CIIOCO-
60M PODUIAKTUKY SIB/ISETCS COOMIOfieHNe INeThl, TTOJI-
HOCTBIO VICK/TIOYAIOIIIell BellleCTBO, KOTOPOe He MOXKeT IIe-
PeBapUTh KeNMYL0YHO-KUIIEYHDIII TPAKT.

[InmeBass annepruss — IUINEPYYBCTBUTEIBHOCTD, 3TO
HeraTVBHAsI peaKiysl OpraHyu3Ma Ha OIpefielleHHOe Bellje-
CTBO (WM INILEBOJ IMPORYKT, COTEPXKAIINII 3TO BeIlecT-
BO), Hapyamolee padbotry nMmyHHou cucteMel. P. G. H.
Gell u R. R. A. Coombs Bbiieni 4 OCHOBHBIX THIIA pe-
aKLUII TUIIepYyBCTBUTENbHOCTY. Ha cerogHALIHMIT [ieHb
M3BECTHO 5 TUIIOB peaKIMil TUIIePYyBCTBUTETBHOCTI.

24

quires prescription of special hypoallergenic diet. Besides,
10 to 20% of the adult population suffer from food intoler-
ance and often consider it a food allergy.

Children are more susceptible to food allergens com-
pared to adults.

A range of hypoallergenic products based on cereals
and milk is in the domestic market now. Retail shows al-
most absence of meat products with hypoallergenic prop-
erties. The only exception is complementary foods for ba-
bies of first year of life.

The article provides an overview of causes of allergic
reactions in human, a list of food allergens, market profile
of hypoallergenic produce and scientific approaches to cre-
ating hypoallergenic food products based on raw materials

of animal origin.

Food hypersensitivity —
definitions and classifications

Food intolerance, or food hypersensitivity, is abnor-
mality in usual processes of food digestion and absorption.
Symptoms are diarrhea, nausea, vomiting, gas formation,
and abdominal pain [2].

Food intolerance is classified into following types:
enzymopathy — insufficiency of digestive enzymes,
which causes inability of normal digestion and absorp-
tion of carbohydrates, proteins and amino acids (hypo-
lactasia, celiac disease, galactosemia, phenylketonuria);
leaky gut syndrome — increased intestine permeability
for toxins that enter bloodstream through the intestinal
mucosa;

psychogenic food intolerance — the inability of the
body to digest food because of stress effects or conse-
quences;

detoxification insufficiency — the reaction of the im-
mune system to artificial substances that enter the body
with food;

true food intolerance — the body’s response to natu-
ral biologically active substances (histamine, caffeine,
salicylates, etc.).

The main method of food intolerance prevention is to
follow a diet that completely excludes the substance that
cannot be digested in the gastrointestinal tract.

Food allergy is a hypersensitivity, i.e. negative reaction of
the body to certain substance (or food product containing
this substance), which interrupts immune system function-
ing. P. G. H. Gell and R. R. A. Coombs identified 4 main
types of hypersensitivity reactions. To date, there are 5 types
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]

Food hypersensitivity | nuwesan runepyyBcTBUTENLHOCTb ]

|

Food allergy | nuwwesas anneprua

]

Non-allergic hypersensitivity | Heannepruueckas
rMNepyYyBCTBUTENBHOCTD

\

\

Immediate allergic reaction.
IgE-induced allergy |
Hemepn/1IeHHasn
annepruyeckan peakuus. Ige
WMHAYUMPOBAHHAA anneprus

Delayed allergic reaction. Non-
IgE-induced allergy (mixed
IgE/non-IgE) | oThoxeHHas

annepruyeckas peakums. He-
IgE (cmewaHHasn IgE/He-IgE)
WHAYLMPOBaHHasnA

Psycho-vegetative reactions. Functional
disorders. Intolerance (histamine,
supplements, etc.). |
NcMxoBereTaTuBHbIE PEKL MM,
bYHKUMOHANbHbIE HapyLWeHnn
HenepeHoCMMOCTb (rMcTaMuH, A06aBKU
MT.M.)

Fig. 1. Food hypersensitivity | Puc. 1. [luuiesas rumepayBcTBUTETHHOCTD

Tepmun amieprus ObUI COXpaHEH 3a IEPBBIM TUIIOM pe-
axumit. (Puc. 1) [2]. B pe3ynbraTe mocTyIUIeHNS ajIepreHa
B KPOBb 0C000 OMACHBIM ISl )KVM3HU TAllJieHTa SIB/ISeTCS
TSDKeNas aljeprdeckas peakius — aHaduaakcus (ctpe-
MIUTeIbHOE TIajIeH1ie KPOBSIHOTO JlaB/ieHusi). B ocHoBe MHO-
TVIX QJUIEPIUYeCcKMX 3a00/1eBaHMII (ATONMYECKIIL IePMaTuT,
KPanmMBHUILIA, AHTMOOTEK, A/VIEPTUIECKUIT PUHAT, OPOHXU-
aJIpHas aCTMA 1 JIp.) JIOKUT IuiieBast auteprus [3].
[uieBble annepreHbl — 3TO, B OCHOBHOM, IJIMKO-
IPOTEMHBI, COfiep>Kalyiecss B MUIIEBBIX IPOAYKTAX,
peXXe — MOMUIENTHIbI, TAITEHbI, KOTOPBIE COENVHSIIIOTCS
¢ Genkamy mumy [4]. AJIepreHHOCTb 3TUX NPOTENHOB
00yC/IOB/IeHa Ha/IM4MeM 3IMUTONOB. TUIIOT — 3TO YacTb
MaKpOMOJIEKY/Ibl aHTUTeHa, KOTOpasl PaclO3HAETCA UM-
MYHHOJI CHCTEMOJI: aHTUTeNnaMy (MMMYHOITIOOy/IMHAMN),
B-mumbonuramn, T-mumdonnramm. CyijecTByeT NATbH
kmaccos anTuren (IgA, IgG, IgM, IgE, IgD), xkoTtopsie oT-
JINYAIOTCSI 0COOEHHOCTAMM CTPYKTYPBI U GyHKImIL. bosb-
IIMHCTBO C/Ty4aeB NUIeBON ayteprun sasngercsa IgE-o06-
YC/IOB/IEHHBIMM @/U/IEPTUYeCKMMU PeaKIVIsIMMA.

HpaBOBI)Ie OCHOBBI

3a py6exxoM pa3paboTaHbI 3aKOHOJATENbHbIE Tpeho-
BaHUA (5], B KOTOpble BKIIIOYEHBI [IepeyeHb a/IepreHOB
¥ IPOLIeCCHI UX KOHTPOJIA:
Hupextusa 2003/89/EC B OTHOIIEHMM yKa3aHUA MH-
TPeIMeHTOB B COCTaBe NMIIEBBIX MpoaykTosB (EBpo-
MIEICKAII COI03)
HupextuBa no amieprenam 2005/26/EC (EBpomeit-
CKUIT COI03)
DepepanbHOE  3aKOHOJATENTBCTBO.
(CIIA)
3aKOH 0 MapKMpPOBKe NNIIEBbIX a//IEPTeHOB I 3allNTe
npas notpeburens ot 2004 roga (Food Allergen Label-
ing and Consumer Protection Act of 2004)
[TponoBonbcTBeHHblit Komekc. Cranpgapt 1.2.3 (As-
crpamus/Hosas 3emanaus).

Cexinsa 201-210
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of hypersensitivity reactions. The term «allergy» is reserved
for the first type of such reactions. (Fig. 1) [2]. As a result of
allergen entering into the blood, a serious allergic reaction,
anaphylaxis (rapid drop in blood pressure), is especially
dangerous for a patient’s life. Many allergic diseases (atopic
dermatitis, urticaria, angioedema, allergic rhinitis, bronchi-
al asthma, etc.) are based on food allergy [3].

Food allergens are basically glycoproteins contained in
food and, less often, polypeptides, haptens linked to food
proteins [4]. The allergenic capacity of these proteins is
due to the presence of epitopes. Epitope is a part of anti-
gen macromolecule, which is recognized by the immune
system: antibodies (immunoglobulins), B-lymphocytes,
T-lymphocytes. There are five classes of antibodies (IgA,
IgG, IgM, IgE, IgD) differing in their structure and func-
tions. Most cases of food allergy are IgE-mediated allergic

reactions.

Legislative background

Abroad, legislative requirements have been developed
[5], which include list of allergens and methods of their
control:
 Directive 2003/89/EC on the indication of ingredi-

ents in the composition of food products (European

Union)

« Directive 2005/26/EC on allergens (European Union)
« CFR 21. Parts 201-210 (USA)
« Food Allergen Labeling and Consumer Protection Act

of 2004
e The Food Code. Standard 1.2.3 (Australia/New Zea-

land).
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B Poccum mepedyeHb Hamboree pacIpOCTpaHEHHBIX
NUIIEBBIX a/UIEPreHOB, YHOTpeO/lIeHne KOTOPBIX MOXET
BBI3BATb a/UIepTIYecKiie peaKLuy UM IPOTUBOIIOKa3aHO
IIpU OTJE/NIbHBIX BUJAX 3abojeBaHull, ykasaH B TexHude-
CKOM peryaMeHTe TamMoxxeHHOro corosa «lInmesas mpo-
ByKUus B yacTu ee Mapkuposku» (TP TC 022/2011).

ITo panupiM ®AO mpUYMHON NUILEBOI TUNEPUYYB-
CTBUTENIBHOCTY MOTYT CTaTh 160 BU/IOB MUILEBBIX IIPO-
IYKTOB. 3aKOHOZATe/IbCTBA MHOIMX CTPaH MUpa OIIpe-
[eINIY OCHOBHBbIE TPYIIBI a//IepreHHBIX HIPORYKTOB.
B Tabnmuie 1 mpeacTaB/ieH CPaBHUTENbHBIN IepedYeHb
NpUHATHIX ajiepreHoB B cTpaHax EC, CIIA, AbcTpa-
mu n Poccum.

Eme 607ee moppoOHbI IepedeHb a/IepreHoB, BKITIO-
Jyas HOBbIE, NpeAcTaBleH Ha caiite BO3 u MexnayHa-
pomgHoro cow3a wuMmMmyHonmoros (IUIS) http://www.
allergen.org/.

HPI/I‘II/IH])I N ICTOYHUKU
l'[]/l].[leBOﬁI rmmepvyBCTBUTENIDHOCTI

AnyepreHbl OIacHbI TeM, YTO MOTYT BBI3BIBAaTh OIaC-
Hble JU/Is 3JOPOBbS YeJIOBEKA PeaKIMy OpraHm3Ma Haxe
B MUKPOMAJIbIX JJ03aX.

Anneprudeckasi peakuus Ha apaxyuc MOXeT ObITb BbI3-
BaHa [030l1, M3MepsieMOlI MUKporpammamim. lermnosas
006paboTKa B 3TOM CJIy4ae, TOIBKO YBeIMYMBACT MX aJl-
nepreHHOCTD (1o faHHBIM European Food Safety Author-
ity — EFSA).

Anneprus K KOpoBbeMY MOJIOKY BCTpedaeTCs dallje
Bcero y pereit. Cpenyu 6€1KOB MOJIOKA HaMOOIBIINMIU aJI-
JIepreHHBIMM CBOJICTBaMM O6mafiaeT [3-71aKTOrI0OyInH
(A n B). JlakTOIIpOTeNH — Q-7TaKTaMbOYMIH, Ka3eMH U €T0
a-, B-, 1 A-ppaxuym ABIAOTCA MeHee ajlepreHHbIMN. [1].
AJIepreHHBIMY CBOVICTBaMM O0/IafjaeT ¥ MOJIOKO APYTUX
MJIEKOTIUTAIOLINX, HAIIpUMep, Ko3be MOJIOKO. B pse 06-
30pOB IO NMNILEBOII a/UIepruy Hanbojee BaYKHbIM aiep-
TeHOM Ha3BaH ChIp, M3-3a BBICOKOTO COJEPXKAaHUSA IMCTa-
MuHa [4].

YactoTa sHTepomaruyu (SH3UMOIATHM), CBSI3AHHO
C HeIlepeHOCUMOCThI0 IoTeHa B CeBepHOI AMeprike —
ot 0,5 -mo 1% Bcero HaceneHus. bobHBIE C MUIEBON
HEePEeHOCHMOCTDIO K ITIIOTEHY UMEIOT PUCKU BOSHUKHO-
BeHMsI a/UIEPIMYeCKIX peaKInil Ha IpyTyie 3epHOBbIE, 10-
3TOMY MM HeoOXOAuMO m3beraTb HOTpeO/IeHns SUMeH,
PV 1 OBCa.

Benky KyprHOro siifija BbI3bIBaeT a//IeprudecKiie pe-
axuyu. Hanboree BbIpa)XKeHHBIMI a/l/IEPTeHHBIMY CBOJI-
cTBaMM 00/1a/jaloT 0BaIbOyMuH (0K0s1o 70%), OBOMYKOU,
oBoTpaHcepuH (koHanbOymyuH). OCHOBHBIM ajuiepre-
HOM >XeNTKa siBnsieTcs anbda-mBetud [6]. Knunndeckne
VICCTIEJOBAHMSI TTOKA3bIBAIOT, YTO JIO3bI SMYHOTO OeIKa,
HOCTYIIAIOIIErO C IMIIel, BbI3bIBAIOLINE a/UIEPTUI0 — OT
MMKpPOTPaMMOB [0 HECKObKIX MIITUTPaMMOB. I1pn Ha-
YUY QJUIEPTUM K KYPUHOMY 6OelIKy BO3MOXKHA OJIHOB-
pPEMEHHO NOBBILIEHHAs YYBCTBUTENIBHOCTD K Oe/IKaM ANl
APYIVX BUROB (YTUHBIX, IYCUHBIX).
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In Russia, the list of the most common food allergens,
consumption of which may cause allergic reactions or is
contraindicated for certain types of diseases, is indicated
in the Technical Regulations of the Customs Union «Food
products in terms of labeling» (TR TS 022/2011).

According to FAO, 160 food products can cause food
hypersensitivity. Legislation in many countries of the
world identify the main groups of allergenic products. Ta-
ble 1 provides a comparative list of recognized allergens in
the EU, USA, Australia and Russia.

An even more detailed list of allergens, including new
ones, is available on the WHO website and website of the
International Union of Immunological Societies (IUIS)

http://www.allergen.org/.

Causes and sources

of food hypersensitivity

Allergens are dangerous because they can cause reac-
tions harmful to human health, even in very small doses.

An allergic reaction to peanuts may be caused by a dose
measured in micrograms. In this case, heat treatment only
increases their allergenic capacity (according to the Euro-
pean Food Safety Authority — EFSA).

An allergic reaction to cow’s milk is found most often in
children. Among milk proteins, B-lactoglobulin (A and B)
has the highest allergenic capacity. a-Lactalbumin, casein
and its a-, B-, and A-fractions are less allergenic [1]. Milk of
other mammals, for example, goat’s milk, possesses allergic
properties too. In a number of reviews on food allergies,
cheese is recognized as the most important allergen due to
the high content of histamine [4].

The frequency of enteropathy (enzymopathy) associ-
ated with gluten intolerance in North America accounts
for 0.5 to 1% of the total population. Patients with food in-
tolerance to gluten have risks of allergic reactions to other
cereals, so they need to avoid the consumption of barley,
rye and oats.

Chicken egg white cause allergic reactions too. Oval-
bumin (about 70%), ovomucoid, ovotransferrin (conal-
bumin) have the most pronounced allergenic properties.
The main yolk allergen is alpha-livetin [6]. Clinical studies
show that the doses of egg white entering body with food
that may cause allergies are micrograms to several milli-
grams. If there is an allergy to chicken egg protein, there
may be an increased sensitivity to egg proteins of other
species (duck, goose).



2017 | N°2 TEOPUSI U NPAKTUKA NEPEPABOTKW MSICA

Table 1. The main groups of food allergens | Ta6/muija 1. OcHOBHBIE TPYNIIBI IIEBBIX A/IEPTEHOB

No |
Ne

10.

11.

192
13.
14.

15.
16.
17.

18.

European Union | EBponeiickmii Coros

Cereals (containing gluten) with exceptions (e.g.
glucose syrup, maltodextrins, cereals used to
produce distillates and alcoholic beverages) |
3epHoBbIe KYIbTYPHI (coOfepKaliie II0TeH)

C UCKITI0YeHIAMM (HaIpyMep, CUPOI ITTIOKO3BI,
Ma/bTOJXEKCTPIHBI, 3ePHOBbIE, MCIOMb3YIOL{IECs
VIS OMYYeH s JUCTI/UIATOB ¥ ATKOTOTbHBIX
HAIITKOB)

Crustaceans | PakooGpasHbie

Fish, with the exception of fish gelatin or fish
glue | Pp16a, 3a uCKII09eHNEM PbIGbETO JKenaTiHa
W pBIGbero Kimest

Eggs | Slita

Milk, with the exception of milk used to
produce distillates and alcoholic beverages |
Mo110K0, 3a UCKTTI0YEeHIeM MCIIO/Tb-3YI0IeroCs
LA MOMYYeH s JUCTIUIATOB ¥ A/TKOTONbHbBIX
HANIMTKOB

Peanuts | Apaxuc

Nuts, with the exception of nuts used to produce
distillates and alcoholic beverages | Opexu, 3a
MCKITIYCHNEM I/[CIIOIII)?)Y}OIIH/IXCSI UL HOIIY‘ICHI/I}I
RUCTUUISATOB U aIKOTO/IbHBIX HAIMTKOB

Soybeans, with the exception of fully refined

oil and fat, tocopherols, phytosterols, esters |
Coesbie 60051, 3a MICKTIOYEHNEM IIOTHOCTHIO
PpaduHIPOBAHHOTO MACTA U XXMPA, TOKO(EPOIOB,
¢durocreponos, cIoKHBIX 3GUPOB

Sesame seeds | CemeHa KyHxyTa

Sulfur dioxide and sulfites (> 10 mg/kg or 10 mg/L
as SO,) | Muoxcup cepsi i cymburer (> 10 Mr/Kr
w1 10 mr/m kax SO,)

Mustard | Topunna

Lupine | /Tromx

Celery | Cenbpepeit

Shellfish | Momnrocku

Australia |

A USA | CIIA
BCTPANNA
Cereals
(containing
gluten) |
3epHoBbIE Wheat | ITmennua
KY/IBTYPBI
(comepxaiyue
ITIIOTEH)
Crustaceans (lobster,
Crustaceans | crab, shrimp) |
Pakoo6pasHbie
PakooGpa3usie
(omapsr, kpaosr,
KpeBEeTKII)
Fish (e.g. bass,
. flounder, cod) |
Fish | Psi6a Psi6a (nanp., 6acc,
Kambana, Tpecka)
Eggs | Slita Eggs | Slita

Milk | Mooko Milk | Monoko

Peanuts | Apaxuc ~ Peanuts | Apaxuc

Tree nuts
(e.g. almond,
walnuts, pecan) |
JIpeBoBMAHDIE
opemHuKy (Hamp.,
MMH/A/b, TPelKIe
opexit, eKaH)

Groundnuts |
3eMsAHOM opex

Soybeans |

CoeBbie 60051 Soybeans | Cos

Sesame seeds |
CeMeHa KyHXKyTa

Sulfites |
Cynbdursi

Bee pollen |
ITuennnas
TIBITBIA
Propolis |
IIponomic
Royal jelly |
Maroynoe
MOTI0YKO
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Russia | Poccust

Cereals containing gluten and related processed
products | 3maku, cogepkalye II0OTeH,
U IIPORYKTHI MX ITepepadoTKu

Crustaceans and related processed products |
PakooOpasHbie 1 IPOTYKTHI MX IEPePadOTKI

Fish and related processed products (excluding
fish gelatin used as a base in preparations
containing vitamins and carotenoids) | Psi6a

U IIPOXYKTHI ee mepepaboTKu (KpoMe ppIGHOTO
JKeTTaTUHA, UCIOTb3YeMOr0 B Ka4eCTBe OCHOBBI
B IIpenaparax, COpePKauyxX BUTAMIHBI

M KQpOTHHOMIbI)

Eggs and related processed products | Slita
U IPOAYKTHI MX MEepepadoTKi

Milk and related processed products (including
lactose) | Momoxo i mpopyKThI ero nepepaGorkiu
(B TOM YMCTIE TAKTO34)

Peanuts and related processed products |
Apaxic i1 npORyKTHI ero mepepaborku

Nuts and related processed products | Opexu
M IPOAYKTHI MX MEPePaAdOTKI

Soybeans and related processed products | Cost
Y IPORYKTHI €€ mepepaboTKu

Sesame and related processed products |
KymxyT 1t mpopyKThI ero mepepaboTku

Sulfur dioxide and sulfites, if their total content
is greater than 10 milligrams per kilogram or
10 milligrams per liter based on sulfur dioxide |
[TuoKkcup cepsl 1 CynbGUTHI, eCu UX 061iee
comepkaHue cocrasiser 6omee 10 mr Ha 1 kr
unu 10 Mr Ha 1 71 B nepecyeTe Ha IMOKCHA CEPBI

Mustard and related processed products |
Topuniia 1 IPOAYKTHI ee mepepaboTKI

Lupine and related processed products | Trommuu
U IIPOYKTHI €r0 IepepadoTKu

Celery and related processed products |
Cenbjepeit 1 IPOFYKTHI ero mepepaborku
Shellfish and related processed products |
MoII0CKH M IPOFYKTHI X MepepaboTK

Aspartame and aspartame-acesulfame salt |
AcmapraMm u acnapraM-amecynbgama conb
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[InineBast ammeprust K pbibe ¥ MOPEHpOAYKTaM, 06-
YCIOB/IEHa Ha/IM4MeM B HUX CapKOIIa3MaTH4ecKux Oer-
KOB — [apBaIbOYMIHOB. [JTaBHBIM a/I/lepreHOM, COfepKa-
I[eMCs B OO/IBIINHCTBE MOJUIIOCKOB SIBJISIETCST MBIIICUHBII
6e/mok TporroMno3yH. CYMTaIoT, YTO MOpCKas pbida 6ornee
anjepreHa, yeM pedHas [6] DonmpIIMHCTBO aHTUTeHHBIX
KOMITOHEHTOB 0€/IKOB PbIOBI TepMOCTAOW/IbHBI U He pas-
pYLIAOTCA IpK KyIMHapHOU obpaboTke[4]. Konmuectso
pBIOBI, KOTOPOE MOXXET BBI3BATh a/UIEPTMUYECKYI0 peak-
VIO MCYMCIIACTCA MIUIUTPAaMMaMU.

[Ipu kynuHapHOV 06pabOTKe aHTUTEHHbIE CBOVICTBA
NIIIeBBIX IPOYKTOB M3MeHAITCA. Hanpumep, B Monoke
PV KUTISTYEHNM a//IEPreHHOCTb OfHMUX O€/IKOB TepsieTcs,
IPYIUX — yBEIMYNBAETCS; a//IePreHHbIe CBOJICTBA HEKO-
TOPBIX BUIOB PBIOBI IIPU KOHCEPBUPOBAHUY CHVDKAIOTCS;
BapeHble sAiilla 1 KPyToil OeloK sillja MeHee a/l/IepreHsl,
4yeM cBexxee Ailo. TepMudeckas ob6paboTka apaxuca He
CHIDKAeT €ro ajjIepreHHOCTb, U3-3a TOTO, YTO ajUIepreH
apaxmca IpakTH4ecKy He paspyluaercsa mpu obpaborke.

Anneprudeckue peakuuyu MOTYT BbI3BIBATh He TOMBKO
HUIIeBble IPOAYKTHI, HO ¥ NMNIIEBble 0OABKI, BXOAAILINE
B cOCTaB Inpopykra. [Ipum muieBoil HelnepeHOCHMMOCTH
peKoMeHAyeTcsl n3beraTb ynorpebseHne B cocTaBe Ipo-
JIyKTOB C/IeAYIOIVIX MMIIEBBIX F00aBOK: MMIIEeBble KPacH-
tenu E102, E110, E123, xoncepsanTsl E 210-227, E 249-252,
BKycoBble fo6aBkn E 621-625, apomarusaropst B550-553
u ap. [6, 7, 8]. Hanpumep, apomarndeckue J06aBKI B >Ke-
BaTe/IbHOII pe3NHKe, I/Ia3ypy, 3aMOPOXKEHHBIX MOJIOYHBIX
JiecepTax, IefleHIIaX, COCUCKAX, CMUPOIaX MOTYT BbI3bIBATh
IUIIEBYI0 HENepeHOCHMOCTb, KOTOpble MyTalT C IN-
LIeBOJ ajUleprueil K MOJOYHBIM IIPOAYKTaM, OBOLIaM,
¢pykram. Kpacutenp TapTpasuH, BbI3BIBA€T pPas3BUTIE
TaKMX peaklMil, KaK 3aTpyJHEHNUe [bIXaHMsA ¥ Kalllesb,
KOTOpbIe OLIMOOYHO CBA3BIBAIOT C AJ/UIEPIHIeli K MMIIEeBBIM
IPOAYKTaM, B COCTaB KOTOPBIX OH BXxoauT. KoHcepBaH-
TBI — copbuHoBas kucnora (E200) MoryT BbI3BaTh KOX-
Hble peakiuu, 6ensoriHas kucnora (E210) — mpoorupo-
BaTb NPUCTYIIBI YAYLIbS, apa-OKCUOEH30/THOI KIUCIOTDI
MeTmnoBbiil a¢up (E218) — koXKHBIE BBICBIIAHMS U 3V,
[ToTpe6neHne NNIEBbIX IPOAYKTOB (CYIIEHBIX (PPYKTOB
U OBOILell, 6e3a/IKOTO/IbHBIX HANNUTKOB, (PPYKTOBBIX CO-
KOB, KIIC/IOMOJIOYHBIX HAIIMTKOB, BUHA, 1B, KOIOACHBIX
U3JIe/Nit ¥ TaMOyprepoB), B COCTaBe KOTOPIX B Ka4eCTBE
KOHCEPBAHTOB MCIIOIb3YIOTCS UOKCUL CePbl U CYIbdu-
TbI, 9aCTO IPUBOAUT K HeOTATONPUATHBIM PeaKIUAM Op-
raHM3Ma.

TeneTnyeckass MopuduKanys NUIEBBIX IMIPOAYKTOB,
[I0 MHEHVI0 HEKOTOPBIX YYeHBIX-T€HETUKOB, CI0CO0-
CTByeT IOBBILIEHNIO YPOBHs aJUIEPIMIECKMX PpeaKIuil
opranmsma deroBeka. COBpeMeHHbIe METOMbI BBIpALIN-
BaHMA 3€PHOBBIX, O0OOBBIX, OBOILEI ¥ MHOIMX APYTUX
BUJIOB Ce/IbCKOXO3SIICTBEHHOM HMPOAYKIMM 6asupyroTCs
Ha JCIO/Ib30BAHUM TPAHCTEHHBIX TEXHOJIOTWII C I[e/IbIO
HOBBIIIEHNUST YPOXKAHOCTH, YCTOMIMBOCTU K MHEKIHN-
AM M TOTOHBIM YC/IOBUAM, YIy4IIEHVS XPaHUMOCIO-
COOHOCTM 1 T.1., B pe3ynbTaTe KoTopbix B JHK kynbTypsr
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Food allergy to fish and seafood is due to the presence
of sarcoplasmic proteins, parvalbumins. The main allergen
present in most shellfish is the muscle protein tropomyo-
sin. It is believed that marine fish is more allergenic than
fish from rivers [6]. Most of the antigenic components
of fish proteins are heat-stable and do not degrade when
cooked [4]. The amount of fish that may cause an allergic
reaction is estimated in milligrams.

Antigenic properties of food products change dur-
ing cooking. For example, during milk boiling, allergenic
capacity of some proteins is lost, and for others it is in-
creased. Allergenic properties of some fish species are re-
duced during canning. Boiled eggs are less allergenic than
fresh ones. Heat treatment of peanuts does not reduce its
allergenic capacity due to the fact that the peanut allergen
almost does not degrade during processing.

Allergic reactions may be caused not only by food
products, but also by food additives in their composition.
In food intolerance, it is recommended to avoid consump-
tion of the following food additives in food products: food
colorings E102, E110, E123, preservatives E210-227, E249-
252, flavor enhancers E621-625, flavorings E550-553, etc.
[6, 7, 8]. For example, flavoring additives in chewing gum,
icings, frozen milk desserts, candies, sausages, and syrups
may cause food intolerance, which is confused with food
allergy to dairy products, vegetables, fruits. Tartrazine col-
oring causes the development of such reactions as dyspnea
and cough mistakenly associated with an allergy to food
products, in which it is contained. Preservatives: sorbic
acid (E200) may cause skin reactions; benzoic acid (E210)
provoke asthma attack; para-hydroxybenzoic acid methyl
ester (E218) cause skin rashes and itching. Consumption
of food products (dried fruits and vegetables, soft drinks,
fruit juices, fermented milk, wine, beer, sausages and ham-
burgers), which use sulfur dioxide and sulfites as preserva-
tives, often leads to adverse reactions.

According to some genetic scientists, the genetic modi-
fication of food products contributes to an increase in al-
lergic reactions in human. Modern methods of growing
cereals, legumes, vegetables and many other types of agri-
cultural products are based on transgenic technologies to
increase yields, resistance to infections and weather con-
ditions, improve storage capacity, etc. As a result, foreign

DNA sequences are artificially introduced into the DNA
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UCKYCCTBEHHO BHOCATCS YY>KePOJHBbIE aMUHOKUCIIOT-
HbIe II0C/Ie[JOBATe/IbHOCTY /ISl TIPUJAHMS el 3aJaHHBIX
CBOVICTB [4]. VIMeHHO 9TV M3MeHeH)s IPUBOJAT K TOMY,
YTO MuIeBast MPOAYKIN, BhIPAlleHHas C HOMOIIbIO IeH-
HOJVI IH)KeHepu, BbI3bIBAET INIIEBYI0 HEIIEPEHOCUMOCTD
U ajlepruyeckue 3ab0oneBaHus, 0COOEHHO Y fieTell.

Ajteprusi Ha MsICO M MSCHBIE M3Jie/Vsi HaOIIOfaeTcst
CpaBHUTENBHO pefko. Cpeny pa3mUYHbIX BUJOB MSICHOTO
ChIpbsI @/UIEPIrMisl HA TOBAAMHY M KYpUHOE MACO BCTpeda-
€TCs Yallle, Y4eM K OCTa/IbHBIM BUIaM Msca.

MsicHBIe TPOAYKTHI I3 CBYHVHBL, TOBSI/IVHBI, T/LATVHBI,
GapaHMHbBI, KOHVHBI, MsICa KPOJIMKA U 3aJilIa, Tycs, Kypu-
IIBI, TIEPeTIeIOB, YTKY, B TOM YNCIIe JUKOI, TOBSDKbell Iede-
HJ MOTYT BBI3BIBaTb a/UIEPrUUYecKye peakiyn. Pasmmans
B PacpOCTPaHEHHOCTHU PeakKluil Ha TOT WX WHON BUJ
MsICa TaK)Ke CBSI3aHBI C reorpaduyeckum mnpeobmajanmem
UX YHOTpeO/IeHns B paljyioHe IUTaHV U HallMOHA/IbHBIMMI
tpaguuuamu. Onncanbl HeOIArONPUSTHBIE PeaKIuy Ha
TaKye BUIbI MsICa MIEKOIMTAIOIINX, KaK, HAlIpUMep, MsICO
KeHTypy, KUTa, a TaKXKe Ha Msaco uHpeiku [4]. HecmoTpsa
Ha 9TO, MSCO KpPOJNMKA CYMTAETCS HUBKOAIEPreHHBIM
MSCHBIM CBIpbeM. MsICO MHAEVKY TakKe MMeeT HU3KUIL
CeHCHOMMM3NPYOIUI HoTeHIMaI [9].

Anneprudeckast peakiusi MOXKeT BO3HMKATh B pe3y/ib-
TaTe IOBBIIIEHHON YyBCTBUTENIBHOCTU K aJUIepreHam,
CXOXXMM IO CBOEMY CTPOEHMI0. DTO Ha3bIBaeTCsA Iepe-
KpecTHOU aiteprueil. B tabnuie 2 npencraBieHbl Ipu-
MepBbI IePeKPeCTHON aliepruu, KOorja nuia, KoTopas He
SIBJISICTCS Q/ITIEPTeHHON, BBI3BIBAET a//IEPINIECKYI0 peak-
L[MI0 OpraHK3Ma Ipu ee noTpebnennn [10].

Bbrumit CHIBOPOTOYHBIN aTbOYMUH, COREp)KaILmiics
B MOJIOKE B C/I€JOBBIX KOTMYECTBAX, TEPEKPECTHO peari-
PYeT ¢ TOBAANHOI 1 TeATUHOI [7].

OKCIepThl CYMTAIOT BO3MOXKHON IEPEKPeCTHYIO aj-
JIEPTUI0 TIBUIBLIBI Oepe3bl, ONbXM WM OpelIHMKa Ha
a6moku (50-60% cnydaes), ¢pynpyk (40-60%), nmepcuk
(20-30%), Bumns (10-20%), mopkoBb (10%), cost (10%);
a TaK>Ke ITbUIBIIbI IOIBIHY Ha cenbpepeit (40%), npsiHble
Tpassl (10%) [2].

of agricultural plant to give it the specified properties [4].
It is these changes that lead to the fact that food products
obtained using genetic engineering cause food intolerance
and allergic diseases, especially in children.

Allergy to meat and meat products is relatively rare.
Among all types of meat, allergy to beef and chicken meat
is more common than to other species.

Meat products from pork, beef, veal, mutton, horse,
rabbit, goose, chicken, quail, duck (including wild one),
and beef liver may cause allergic reactions. Differences
in the prevalence of reactions to a particular type of meat
are also associated with the geographical predominance of
their use in the diet and national traditions. Adverse reac-
tions to mammalian meat, such as kangaroo, whale, and
turkey meat are described [4]. However, rabbit meat is
considered to be a low-allergy raw meat. Turkey meat also
has low sensitizing potential [9].

An allergic reaction may occur as a result of hypersensi-
tivity to allergens similar in structure. This is called polyva-
lent allergy. Table 2 presents examples of polyvalent allergy
when food that is not allergenic causes an allergic reaction
when it is consumed [10].

Bovine serum albumin contained in milk in trace
amounts cross-reacts with beef and veal meat [7].

Experts consider an allergy to birch, alder or hazel pol-
len to be polyvalent with apples (50-60% of cases), hazel-
nuts (40-60%), peach (20-30%), cherry (10-20%), carrots
(10%), soybean (10%), as well as wormwood pollen to be

polyvalent with celery (40%), spicy herbs (10%) [2].

Table 2. Polyvalent allergy and food cross-reactivity | Ta6muua 2. [lepexpectHas ameprist Hpyu MIeBO PeaKTHBHOCTI

Allergenic products |
AllleprenHsbIe IPORYKTHI

Milk of other animal species, products containing cow’s milk
proteins, beef, veal meat and related products | Momoxo gpyrux
BUJIOB )KUBOTHBIX, IPOTYKTHI, COfepiKaliye GeTKi KOpOBbEro
MOTIOKa, TOBANHA, TEATIHA U MACOIPORYKTBI U3 HUX

Cow’s milk |
Koposbe Mmonoxo

Food product | IlpogykTe nuraHus

Other | IIpyroe

Enzyme preparations based on cattle
pancreas, cow wool | pepmenTHbBIE
MpenapaTsl Ha 0CHOBE IO/KENTYA0THOIT
Ke7ie3bI KPYITHOTO POIaToro CKOTa,
IepCTh KOPOBBI

AHTHOMOTHKY NMEHNIWITNHOBOTO psAfa

Feathers of birds, drugs | Ilepss mruy,

E:qﬁ);(k(efggﬁas;ille Molds, mold cheese, yeast dough, kvass, mushrooms | IInecueBsie Antibiotics of penicillin type |
P P rpuObI, ITECHEBBIE COPTA CBIPA, APOMIKEBOE TECTO, KBAC, TPUGBI
P OXOKI)
River and sea fish, seafood, chicken meat (provided that the
Fish | Pri6a chickens were fed with fishmeal) | Peunas u mopckas psi6a,
MOPeNpPOXYKTHI, KypiHOe MsACO (IIPU YCIOBUIL, 9TO KYP KOPMU/IH
PBIGHOIT MYKOIT)
Eggs of other bird species and products containing eggs (e.g.
Chicken eggs | sauces), chicken meat and broth, mayonnaise | fita gpyrux
Kypunsre sita BUJIOB IITHI{ ¥ IPOTYKTHI, COfeprKaliye sitia (COycsl, KpeM,

JIEKapCTBEHHbIE IIpEMapaThl

MaitoHe3), KypuHOe MsICO i OYIbOH, MailoHe3
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[IBenckue ydeHble U3 YHMBepcureTa JIyHp msydamm
npoteoMHble npodumu knybHuky (Fragaria ananassa)
C IIe/IbI0 BBIABUTDH OMOJIOTMYECKVe M3MEeHEHMs SKCIIpec-
cuu Oe/IKOB, BKITI0Yas Oe/IKM-ajIepreHbl /I BbIABICHI
pUCKa IIepeKpecTHON a/uteprui ¢ mpuibLoi 6epessr (http://
www.cmps.lu.se/biostruct/people/cecilia_emanuelsson/
strawberry_allergy_proteomics/) [11].

OrMeyvaroTcss cayya BO3MOJXKHOI IepeKpeCcTHOI
aJUIepruy MeX/y NUIEeBbIMM a/yIepreHaMM U JIeKapCT-
BEHHBIM) CPE[ICTBAMIU JKMBOTHOTO IIPOMCXOX/CHMUA.
O.A. Cy66oruna un ee xomwern (2014) [12] Ha ocHOBa-
HUY TIPOBOJUMBIX B T€4YeHMe TPeX JIeT 9KCIepPUMEeHTaxX
HOTYYM/IV JaHHbIE, YTO MNIeBble AaHTUTEHBI B IIpoliecce
IPOM3BOJICTBA JIEKAPCTBEHHBIX CPEICTB Ha OCHOBe Oer-
Ka KMBOTHOTO IIPOMCXOX/IEHVSI COXPAHAIOT CBOU aHTMU-
TeHHbIe CBOVICTBA, HECMOTPs Ha IPOMBIIIICHHYI0 00pa-
60TKY 1 PU3MKO-XUMMYECKOe BO3/eICTBIE B IpoIlecce
IPOM3BOJCTBA, I MOTYT OBITH IPUUYMHOI NTePeKPeCTHBIX
a/UIepIrMYecKuX peakuuil y MalyMeHTOB C NUIEBOI aj-
Jepruei.

Crenyanuctel, [INTeNbHOE BpeMs paboTaBlIye Haj
U3y4eH)eM aj/IepIUy Ha MsACO, BBIABWIN, YTO OCHOBHBI-
MM aJlIepreHaMIi TOBSIIVIHBI SIB/ISTIOTCS TepMOTIaOMIbHBIIN
ObIunii CBIBOPOTOUHBIN ambOymut (Bos d6) n B MeHb1eit
CTeIleHM — MbIllIeuHble OenKky (aKTUH, MIMO3UH 1 T.11.) [13].
Ilpyrue ydeHble K 9TOMY CIMCKY JOOAB/IAIT Y-ITIOOY/INH
[14] n Tpontommosux [15].

VccnenoBanns GONBHBIX C a/leprueil Ha KpacHoe
MACO TIOKa3aly, YTO MOXKET PasBUTHCA 3aMelJIeHHas
aHadmmakcus, omnocpefoBaHHas crenuduyueckumu IgE
K IJIMKOIPOTEMHY — TrajakTo3a-anbga-1,3-rajakrosa
(a-gal) [13]. Bbut ycTaHOB/IEeH aKT, 4TO Havaly MOsIBIIe-
HUA a/UIePIUM Ha KPacHOe MACO y B3POC/IBIX vallle Bce-
rO IpefIecTBOBA/N YKYC K/Ielell, C/IFOHA M KUIIeYHMK
KOTOPBIX copepxar a-gal. VMimeercs gpyroit ¢akr: a-gal
6bU1 0OHAPY)XEH B IIPOTMUBOOIIYXOJIEBOM IIperapare Iie-
TykcuMmab (B KoHIeHTpanuy 10,2 MKr/5 MT), 4TO ABUIOCDH
IPUYNHON PasBUTHUA aHAQMIAKCUM Cpa3y MOCIe TIepBOil
BHYTPUBEHHON MHBEKIMYU NpUMEPHO y 20 % OHKOIOTM-
YeCKUX 0ONbHBIX.

B Msice Opimi 06Hapy>keHbI ceMb a-gal-comeprkaimx
IgE-cBaspiBatomux ~ mpoTenHoB  (M-KpeaTMHKMHa3a,
acmapraraMmuHoOTpaHc(depasa, [(-3HONa3a, a-9HOIA3a
U T. IL.), U3 KOTOPBIX YeTBIPe OCTABA/MUCh CTAOMIBHBIMMU
npu obpabotke [16]. JlamuuuH y-1 u Komares a-1 ross-
[VHBI ABJIAITCA 0-gal-cofep>KaluMm ajiepreHaMy, 4To
00BACHSAET IePEKPECTHYIO PeaKTUBHOCTb KPACHOTO MsACa
C >KeJIATVHOM U NIPOJYKTaMU, B COCTaB KOTOPBIX BXOAUT
JKEeMATVMH: CIAafOCTU, @ TAKXe JIeKapCTBEHHbIE KaIICyJIbl
M BaKLVHA. YYEeHBIMU OBLIO BBIABIEHO, 4TO IgA xomxkn
(Fel d 5) ssBnsieTcs anepreHoM, KOTOPBII COBEP>KUT a-gal.
B 1994 r. 6b11a BIIepBbIe OINCaHa TepeKpecTHask peaKTUB-
HOCTb MEX/y a/IbOYMUHOM KOIIKY I CBMHUHOM (CHHPOM
«CBMHMHA-KOIIKa») [13].

Bce HOBBIE MOTEHIMAIbHBIE A/I/IEPTeHbl BBIABJIAIOTCSA
no BceMy mumpy. Ilpu mccnefoBanum amiepriudeckoin pe-
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Swedish scientists from the Lund University studied
proteomic profiles of strawberry (Fragaria ananassa) to
detect biological changes in protein expression, including
allergen proteins, to identify the risk of polyvalent aller-
gies with birch pollen (http://www.cmps.lu.se/biostruct/
people/cecilia_emanuelsson/strawberry_allergy_pro-
teomics/) [11].

There are cases of possible polyvalent allergies between
food allergens and drugs of animal origin. Based on exper-
iments being conducted over three years, O.A. Subbotina
et al. (2014) [12] have showed that, in production of drugs
based on animal protein, food antigens retain their anti-
genic properties, despite processing and physicochemical
effects during production, and may be the cause of polyva-
lent allergic reactions in patients with food allergies.

Specialists who worked on meat allergy for a long time
have revealed that the main allergens of beef are thermola-
bile bovine serum albumin (Bos d6) and, to a lesser extent,
muscle proteins (actin, myosin, etc.) [13]. Other scientists
add y-globulin [14] and tropomyosin [15] to this list.

Studies of patients with allergy to red meat have shown
that delayed anaphylaxis may develop mediated by specific
IgE to glycoprotein, galactose-alpha-1,3-galactose (a-gal)
[13]. It was established that the onset of allergy to red meat
in adults was often preceded by a bite of mites, the saliva
and intestines of which contain a-gal. The other fact is that
a-gal was found in the antitumor drug cetuximab (in con-
centration of 10.2 ug/5 mg), which led to the development
of anaphylaxis immediately after the first intravenous in-
jection in approximately 20% of cancer patients.

Seven a-gal-containing IgE-binding proteins (M-
creatine kinase, aspartate aminotransferase, p-enolase,
a-enolase, etc.) were found in the meat, four of which
remained stable during processing [16]. Laminin y-1 and
collagen a-1 of beef are a-gal-containing allergens, which
explains cross-reactivity of red meat with gelatin and foods
that include gelatin: sweets, drugs in capsules and vac-
cines. Scientists have found that cats IgA (Fel d 5) is an
allergen containing a-gal. In 1994, cross-reactivity between
cat albumin and pork («pork-cat syndrome») was first de-
scribed [13].

New potential allergens are detected all over the world.

In the study of the allergic reaction in human to Hevea
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akiyuu cMonbl reBen Opasmnbckoi (Hevea brasiliensis)
Ha 4YeJIOBeKa BBISBJIEHBI ajUIepreHHble OenKu: Oe/oK Te-
wioporo moka (80 kDa), mporeocomHas cybbepmHuIIA
(30 kDa), uarunburop nporeas (7,6 kDa) u riunenpanbie-
rup -3-¢ocdar perupporenasa (37 kDa), koTopble paHee
He pacCMaTUBAINCh KaK ajutepreHsl [17] .

IHogxoapl K MPOU3BOACTBY
TUNoa/IepreHHbIX NUIIEeBbIX IPOAYKTOB

Ilnsa pelienns npo6neMbl MPOQUIAKTUKA IUIEBOI
HENepPeHOCHMOCTI U MUILEBOJ a/UIePrUM MCHIONb3YIOTCA
CIefyIolyie TIO/IXOMbIL:

« (¢dopMMpoOBaHMe palMOHa, UCK/IIOYAIOIEro MoNajaHue
B OPTraHM3M IIMIIEBbIX a/UIePTeHOB (3MVMUHALA -
LIeBOTO a/l/IepreHa);

e KOPpeKIMA NUTAHMA 33 CYET MCIONb30BAHNUA CIIEIN-
a/IM3MPOBAHHBIX IPOAYKTOB (TMIIOA/IEPIeHHBIX WM
C HU3KOII aJ/IePreHHOCTDIO, HAIIpUMep, Ha OCHOBe 0eJ1-
KOBBIX TM/PO/N3aTOB);

o (dopmupoBaHme [ueTHI, MO3BOJIAIOLIEN 00ECIEYNTDH
aJleKBaTHYI0 KOJIOHM3AaIMIO KUIIEYHMKA IPOOMOTH-
4eCKMMU OaKTepUsAMMU, C L[e/IbI0 CHYDKEHNUs a/llepri-
4eCKOTr0 BO3/IEIICTBIUA Ha OPTaHM3M U PETY/LALVN UM-
MYHHOTO OTBeTa.

[Ipn paspaboTke TIUIIOANTIEPIEHHBIX POAYKTOB
IpefiCTaB/IAeT MHTEPeC VICIIOTb30BaHME METOLOB MO/~
¢duKanuy NUIEBBIX a//IEPreHOB /I CHIDKEHNS ajliep-
TeHHOCTY IIPU COXPaHEHUN MMMYHOT€HHOCTM ajiiepre-
HOB [4]:

e U3MeHeHMe B ajnepreHHbIx IgE-smmromax, koTopoe
Co3/laeT HeBO3MOXKHOCTD IgE-aHTHTeN pacrosHaTs aj-
JIepreH;

¢ CHIDKEHME KO/INYEeCTBAa BBIPAKEHHOIO a/UIepreHa, 4To
criocobcTByeT yMmeHbuleHuto IgE-cBaspiBaHua (HeT
HIOJIHOT 6€30IIaCHOCTY OT MOTPebIeHNS IPORYKTA);

o monHoe ypaanenue [JHK, xommpyromeit anmepreHHbIN
6e710K, T.e. OTCYTCTBIUE aJIEPTeHa;

¢ HEOOXOAVIMOCTb YYMTBIBATh KOMIUIEMEHTApHBIN 3¢-
(dexT BBIPabOTKM ajiepreH crennUIHbIX aHTUTE Ha
Ipyryie MMMYHOIIOOYIMHBI, Hanpumep IgG [18].
CrefiyeT y4mThIBaTh, YTO MOAMGUKALUI MOTYT OBITH

HO/IBEPTHYTHI NMILEBbIe a/UIePTeHbl, SABJIAIOIINEC HeaC-

CEHIMa/IbHBIMU CTPYKTYPHBIMU MM PYHKIMOHATbHBIMU

Oe/KaMy, TakK KaK MX M3MEHEHMsI B a/UIePreHHOI CTPYKTY-

pe He BIUAIOT Ha QYHKIMIO Oenka. VI3sMeHeHNMs1, BO3/eliCT-

BYIOIIIIe Ha 0€IKOBYI0 (PYHKIIMIO, CIIOCOOHBI IPUBOANUTD

K JIeTaJIbHOM MyTauyn [4].

Ha poccuiickoM pbIHKe IMIOa/IepreHHble TPOMYKThI
VI IPOAYKTBI JJIAA JIIOfIEil C NMUILEBOI HEeNePEeHOCHMOCTbIO
IPaKTUYECKY He IIPOM3BONATC.

Il KOppeKumy HelepeHOCMMOCT! Oe/KOB MOJIOKa
Yy B3POCIIBIX WCIHONB3YIOTCA TPOAYKTBI Ha OCHOBE COe-
Boro 6enka. OHAKO HEZOCTATKAaMM €ro MCIIOIb30BAHIIS
ABJISIIOTCA HETaTVBHBIE M3MEHEHUs (YHKIMOHMPOBAHNSA
KeJTYJOYHO-KUIIEYHOTO TPaKTa ¥ HapacTalolas ajuep-
rus K 6enkaM con. Momo4YHbIe IPOAYKThI, OCHOBaHHBIE HA
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brasiliensis, allergenic proteins have been identified: heat
shock protein (80 kDa), proteasome subunit (30 kDa), pro-
tease inhibitor (7.6 kDa) and glyceraldehyde-3-phosphate
dehydrogenase (37 kDa) that previously was not consid-

ered as allergens [17].

Approaches to hypoallergenic food production

To solve the problem of food intolerance and food al-
lergy prevention, the following approaches are used:

+ Following diet that excludes consumption of food al-
lergens (elimination of food allergen);

« Diet correction using specialized products (hypoal-
lergenic or with low allergenic capacity, for example,
based on protein hydrolysates);

« Following diet to ensure adequate colonization of the
intestines with probiotic bacteria in order to reduce al-
lergic effect and regulate the immune response.

In the development of hypoallergenic products, the use
of the methods modifying food allergens to reduce their
allergenic capacity while preserving the immunogenicity
is of particular interest [4]:
 Changes in allergenic IgE epitopes that make it impos-

sible for IgE antibodies to recognize the allergen;

« Decrease in the amount of allergen, which contributes
to reduction of IgE-binding (product consumption is
not complete safe);

« Complete removal of DNA encoding the allergenic
protein, i.e. absence of allergen;

« The need to take into account the complementary effect
of allergen-specific antibodies production on other im-
munoglobulins, for example IgG [18].

It should be taken into account that only food aller-
gens, which are non-essential structural or functional
proteins, must be subjected to modification, since chang-
es in their allergenic structure do not affect protein func-
tion. Changes affecting protein function may lead to a
lethal mutation [4].

In the Russian market, hypoallergenic products and
products for people with food intolerance are almost ab-
sent.

To correct food intolerance to milk proteins in adults,
products based on soy protein are used. However, the dis-
advantages of its use are negative changes in the function-
ing of the gastrointestinal tract and increasing allergy to

soy proteins. Dairy products based on the principles of
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HIPUHIMAIAX ITyOOKOro rupiposm3sa 6e1KOB MOIOKA, UIMEIOT
HeY/IOB/IETBOPUTE/IbHbIE OPraHOJEIITIYEeCKIIe [T0Ka3aTeIn
(ropbKmMit BKYC) ¥ BBICOKYIO CTOMMOCTb, YTO OTPaHIYMBAa-
eT UX IPOU3BOJCTBO U noTpebenne [1].

B MONOYHOJI IPOMBILIIEHHOCTY, OCHOBHBIM HaIIpaB-
JIeHNeM MOTy4eHNSA HU3KOA/UIEPTeHHbIX IPOAYKTOB SB-
JISIeTCSI IPOU3BOJICTBO MOJIOYHO-0€TKOBBIX KOMIIOHEHTOB
(ka3enHOBBIE ¥ CBIBOPOTOYHBIE TUAPO/INM3ATEI), He COfiep-
JKAIMX B CBOEII OCHOBHOI Macce BbICOKOMOJIEKY/ISAPHBIX
6e/1KOoBBIX ppaKIuiL.

Hanbosnee mepcrneKTMBHBIN IOAXOA IpYU paspaboT-
Ke TMIIOQ/UIEPIeHHBIX IIPOAYKTOB, 10 MHEHUIO aBTOPOB,
OCHOBaH Ha YaCTUYHOM THJPONN3e U IOCIeHYIOIeM 13-
6uparenbHOM (DPAKIVOHMPOBAHNU OEKOB C I[eJIeBbIM
yHaleHneM a/UlepreHHbIX ¢pakumit. B TpaguumonHble
TEXHOJIOTMM IPOM3BOACTBA MPOAYKTOB NOIOTHUTEILHO
BBOJIATCS TIPOLIECCHI TUAIPO/IN3a, IOHHOTO 0OMeHa, Ipo-
MBIIUIEHHON XpoMaTorpaduy, KacKajHO! YIbTpapub-
Tpauy, 6eamMmeMbpaHHOro ocMoca u T.11. Kpome toro, aB-
TOPBI OTMEYAIOT, YTO CHVDKEHUIO a/VIEPTeHHOCTI Oe/IKOB
MOJIOKa MOTYT CHOCOOCTBOBAaTb peryIMpOBaHME TeMIle-
paTypHBIX PEXMMOB 00pabOTKM MOJIOKA, MCIO/NIb30Ba-
HII€e OIIpefie/IeHHbIX IITAMMOB OaKTepuil, IOTPeO/IAIONX
MENTHJBI C ONPEMleNIEHHO MOJIEKY/IAPHON Maccoll, U JC-
H0/Ib30BaHNe YIbTPapUONIEeTOBOrO OOTy4eHNs C LeIbIo
BO3[EIICTBMA Ha ImenTuabl [1].

[nnoasnneprenHble MPONYKTLI Ha MACHOJ OCHOBE OTe-
YeCTBEHHOJI IPOMBILIIEHHOCTDIO IPAKTNYECKY He BBIITY-
CKaIoTCA. VICKIIOWeHMe COCTaBAT IUIIOA/TIepreHHble
MJACHBIE IPOAYKTHI IIPUKOPMA JUIS [leTell paHHero Bo3pa-
cra [9, 14, 19, 20].

Oprannsm yrofel, CTpafaollyX INIeBOoil alaeprueit
U NINIIIeBOJ HelIepeHOCHMOCTDIO 3a4aCTyI0 MMeeT HU3KYIO
00eCIIe4eHHOCTh OCHOBHBIMM HYTpPUEHTaMM, HeoOXomu-
MBIMI I TIO/IHOLIEHHON >KM3HEMeATeIbHOCTY 4Ye/loBe-
Ka. B Takyx cuTyanusax MscHoOe ChbIpbe SIBJISEeTCS TYYIINM
JICTOYHMKOM BOCIIOJTHEHMsI OCHOBHBIX IIMIIEBLIX HYTpPHU-
€HTOB: IOJIHOLIEHHOTO O€JIKa, BUTaMMHOB rpymnsl B, E
U 9CCEHIMA/TbHBIX BBICOKOJZOCTYIIHBIX MIHEPa/IbHBIX 37Ie-
MEHTOB.

OpHuM 13 IPMHLMIIOB CO3GAHMS TUIIOA/IepPreHHBIX
IIPOAYKTOB, ABJIAETCS 3aMeHa MSCHOTO CBIPbSl C BBICO-
KOJl CTeleHbI0 a/UIEPreHHOCTM Ha TUIIOAJIepreHHoe.
Bo BHUMW wmscuoit npombiienHocty uM. B.M. Top6a-
TOBa pa3pabOTaHbl IUIOA/IETPEeHHbIE KOHCEPBBI U3 CBH-
HMHDBI ¥ KOHMHBI [JIA IIPUKOPMaA JieTell ¢ 5-7 MecAIEeB,
KOTOpBIe ITOKa3a/lI/ BBICOKYIO TepaleBTUYeCKyo addek-
TUBHOCTD IIPY MUILEBOIl HeTlepeHOCUMOCTH [14].

AHaNOIMYHBI NPUHLMI VCIOIb30BaIM CHEeLMaIN-
cTbl JlabHEBOCTOYHOTO (pefilepa/lbHOTO YHUBEPCUTETa
py pa3paboTKe TeXHONOTUM TUIIOA/IePreHHbIX MSACHBIX
[AILITETOB, HA OCHOBE — KOHUHBI (He 00/I1aflaeT aHTUTEeH-
HBIM CPOJICTBOM K 6€/IKaM KOPOBBETO MOJIOKA VI TOBSI/IV-
HBI) ¥ OGapaHUHBI (HU3KOE CONep)KaHMe XUpa, HamMIue
JMIUTIHA, MUHEPaIbHbIX 971€MEHTOB, BUTAMIHOB IPYII-
nbl B, I, E, K). B penjentypy MsACHBIX IIallITEeTOB B Kade-
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milk protein deep hydrolysis have unsatisfactory organo-
leptic characteristics (bitter taste) and high cost, which
limits their production and consumption [1].

In the dairy industry, the main direction of obtaining
low-allergenic products is the production of milk protein
components (casein and whey hydrolysates) that almost
do not contain high molecular weight protein fractions.

According to the authors, the most promising approach
in the development of hypoallergenic products is based on
partial hydrolysis and subsequent selective fractionation of
proteins with targeted removal of allergenic fractions. Pro-
cesses of hydrolysis, ion exchange, industrial chromatog-
raphy, cascade ultrafiltration, membraneless osmosis, etc.
are introduced in the traditional technologies. In addition,
the authors note that the reduction of allergenic capacity of
milk proteins can be facilitated by regulating the tempera-
ture modes of milk processing, the use of special bacteria
strains consuming peptides with certain molecular weight,
and the use of ultraviolet irradiation to have influence on
peptides [1].

Hypoallergenic meat products are almost not produced
by the domestic industry. The exception is hypoallergenic
meat products for complementary feeding of young chil-
dren [9, 14, 19, 20].

The body of people suffering from food allergies and
food intolerance often has a low supply of essential nutri-
ents necessary for normal vital functions. In such situa-
tions, meat raw materials are the best source of main food
nutrients: complete protein, vitamins of B group, E and
easy available essential mineral components.

One of the principles in hypoallergenic product man-
ufacturing is the replacement of meat raw materials with
high allergenic capacity by hypoallergenic ones. The
V.M. Gorbatov All-Russian Meat Research Institute has de-
veloped hypoallergenic canned food from pork and horse
meat for complementary feeding of children at the age of
5-7 months, which showed high therapeutic effectiveness
in food intolerance [14].

A similar principle was used by specialists of the Far
Eastern Federal University to develop the technology of
hypoallergenic meat pates based on horse (does not pos-
sess antigenic affinity for cow’s milk and beef proteins) and
lamb meat (low fat content, the presence of lecithin, min-
eral elements, vitamins of B group, D, E, K). The formula-

tion of meat pates includes «Polysorbovit-95» as a sorbent
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ctBe copbenTa BBefieH «[lomncop6oBut-95» 1 rumoanep-
TeHHBII WM AeTOKCULVMPYIOLVIT MHTPEAMEHT U3 TPYILIIbI
MNIEBBIX BOTOKOH — IeKTuH [21].

AW. XapuHoB ¢ Kko/mteramm [22] paspaboranmn
CTPYKTYPHO-TIapaMeTPUYECKyI0 MOJie/Ib TUIOAJIep-
FeHHOTO NPOAYKTA MUTAHMS C OLIEHKOI afeKBaTHOCTU
KauecTBa, B KOTOPOI IpeycCMaTpuUBaeTCs 3aMeHa Oe-
KOB MsICa KMBOTHBIX 1 ITUIIbI, MOTOYHBIe Oenky u Ger-
KI1 SANIENPOAYKTOB Ha ajieKBaTHbIE IO COCTaBy U 610-
JIOTMYECKOJ IIeHHOCTU OeoKCofiep)Kallie Mpenaparsl,
B YaCTHOCTM, COeBble OenKoBble Ipemaparbl. OpHAKO,
VICCIIeJOBAHUA TIOCTIEHMX JIeT MOKa3bIBAIOT, YTO Yy Je-
Teil CeHCMOWIN3NPOBAHHBIX K Ge/IKaM KOPOBBEro MO-
JIOKa, Pa3BUBAIOTCS a/UIeprUvYecKye peakiuy Ha COeBble
cMecu [23].

Benopycckue ydenoie [24] mpemcTaBmim pesynbTa-
THI VICC/IEIOBAHUII TI0 pa3paboTKe aIrOpUTMa CO3JaHMNA
MSCHBIX NPOAYKTOB TUIIOA/JIEPTeHHO} HalpaBIeHHO-
CTM, B KOTOPOM CHIDKEHME a/UIePreHHOCTY MACHBIX
HIPOAYKTOB IIPOMCXORMUT He TONBKO 3a CYeT mopbopa
cbIpbs (KOHMHA, OapaHMHA, TOBAAMHA IapoBas, Bape-
Has, HeXXVPHbIE COPTa CBMHMHBI (B OTBAPHOM ¥ TYylIe-
HOM BHJIe), ATHATUHA, UHJEIKA, KPOIUK, CyOIPOSYKTHI
(me4yeHb, MOYKM)), HO ¥ TEXHOJIOTMYECKO 00paboTKu
(Bapka, IBOJIHOE BbIBapyUBaHIe, 3aMopaxkuBauue). [Tpn
PasIMYHBIX Ccrlocobax 06paboTKyM Msca 1 MSICHOM MPo-
AyKIvM (BBICYIIMBaHNe, BapKa, )KapeHie, 3aMOpaKiBa-
Hue, GepMEeHTATUBHBIN IMPOIN3) a/V/IePreHHOCTDb CHI-
XKAeTCH.

B 6enKoBBIX IMAPOMN3aX B XOfe IPOTEON3a AaHTUTE€H-
Hble YYaCTKM (3MUTOIBI) paspyIIalTcs, IO3TOMY ajlIep-
FeHHOCTb 0€NKOBBIX I'MAPONN3aTOB yMmeHbinaercs. Cre-
IIeHb CHIDKEHNS aJUIEPTeHHOCT O€/IKOBBIX TMAPOIN3aTOB
3aBUCUT OT TUIIA UCIIO/b3yeMoli mpoTeasbl. Hecrenmduy-
Hble MpOTeasbl MM cMecu mporteas 6ornee 3ppekTUBHO
CHIDKAIOT /I/IEPreHHOCTh Oe/IKOB, 4eM crennduyHble.
BeisiB/IeHa 3aBUCHMOCTD a/I/IEPIreHHOCTI OT CTEHEeHU M-
[ipO/IM3a: 4eM OHa BBIIIle, TeM OOJIblIe CHIDKAETCA ajiep-
TeHHOCTh [25].

Croenmannctet  BHUVMII wum. B.M. Topb6aroBa
n BHUMNM numesoit 6muorexHonmorunu [14] oumeHuBanu
rpubHble ¥ OakTepuanbHble (EepMEHTHbIE IIpernapa-
THI IIPU OIpefie/IeHNM CYOCTPaTHON CHenuUIHOCTH
[I0 OTHOLIEHMIO K OBIYbEMY CHIBOPOTOYHOMY anbOy-
MUHY — OCHOBHOMY J>XMBOTHOMY O€JIKy TOBSJIMHBL
B pesynbrare sKCIIepMMEHTOB OBIZIO YCTAaHOBJIEHO, YTO
Haubonee TIyOOKNIT TUIPOIN3 6ETKOBBIX BEIeCTB To-
BS/IMHBI OCYIeCTB/IsieT GepMEHTHBIN Ipemnapar rpub-
HOJl IIpOTeashl, COAEp)KAIUMil KOMIUIEKC IIeNTuAa3
U IpoTeas, IONYYEHHBINI IIyTeM HAaIpaBJIeHHON dep-
MeHTaluell celeknyoHHoro mramma Aspergillus ory-
zae. DTOT PepMEHTHBIII IIpenapar IM03BOJIsIeT IPOBECTH
6mnorpanchopmannio 6€IKOBOr0 CHIBOPOTOYHOTO ajlb-
OyMMHa [1O IPOAYKTOB, He 0OIaJa0IINX a//IepreHHBbI-
MU CBOJICTBaMIU (O aMMHOKVC/IOT M TIENITU/[OB HU3KOTO
MOJIEKY/IAPHOTO Beca).
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and hypoallergenic or detoxifying ingredient from the
group of dietary fibers, pectin [21].

AL Zharinov et al. [22] developed a structural and
parametric model of hypoallergenic food product with an
assessment of quality adequacy, which provided for a re-
placement of animal meat proteins, milk proteins and egg
proteins with protein-containing preparations adequate in
composition and biological value, in particular, soy protein
preparations. However, studies in recent years showed that
children sensitized to cow’s milk proteins also developed
allergic reactions to soy products [23].

Belarusian scientists [24] presented research results
concerning development of the algorithm for creating
hypoallergenic meat products, in which the reduction
in meat products with high allergenic capacity was not
only due to the selection of raw materials (horse meat,
mutton, steamed or boiled beef, low-fat pork (boiled
and stewed), lamb, turkey, rabbit, by-products (liver,
kidneys)), but also due to the technological processing
(boiling, double boiling, freezing). Allergenic capacity is
reduced with various methods of meat and meat prod-
ucts processing (drying, boiling, roasting, freezing, en-
zymatic hydrolysis).

During proteolysis, antigenic sites (epitopes) in pro-
tein hydrolyses degrade, therefore, the allergenic capacity
of protein hydrolysates decreases. The degree of allergenic
capacity decrease depends on the type of protease used.
Nonspecific proteases or protease mixtures reduce aller-
genic capacity of proteins more effectively than the specific
ones. The dependence of allergenic capacity on the degree
of hydrolysis is revealed: the higher the degree is, the more
the allergenic capacity decreases [25].

Specialists from the V.M. Gorbatov All-Russian Meat
Research Institute and the All-Russian Scientific Research
Institute of Food Biotechnology [14] evaluated fungal and
bacterial enzyme preparations to determine the substrate
specificity for bovine serum albumin, the main protein of
beef. As a result of the experiments, it was found that the
deepest hydrolysis of beef protein was produced by en-
zyme preparation of fungal protease containing a complex
of peptidases and proteases obtained by fermentation of
Aspergillus oryzae selective strain. This enzyme prepara-
tion allows biotransformation of serum albumin to prod-
ucts with no allergenic properties (to amino acids and pep-

tides of low molecular weight).
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CrefiyeT OTMETUTD, YTO Pas3N4HbIe BUBI 06pabOTKY,
paspyuas nporenHsl 1 Mopuduuupys IgE-cBasbiBaome
CBOJICTBA BCJIEICTBME M3MEHEHNA KOHPOpPMALUY SIUTO-
OB, MOTYT IIPUBOAYUTD K (POPMMUPOBAHNIO HOBBIX SIINUTO-
TIOB, ¥ TEM CAMBbIM — K IIOBBIIIEHNIO a/IJIepreHHOCTY IIPO-
IYKTa, HAIpUMep, peaklyuy Ha BapeHoe/>KapeHoe MACO
omHOBpeMeHHO. HarpeBaHme Take He BCeTja pa3pyliaeT
aJUIepreHsbl, a MHOT/A M yCUIuBaeT ux ag ekt (Hanpumep,
>KapeHblit apaxuc) [4].

Bo msbexxaHme rmomajjaHuA aIepreHOB B NMIIEBbIE
HIpPOAYKTHI B IpOIlecCe MX IPOM3BOACTBA, B MHCTUTYTE
paspaboTaH aJrOpUTM peIIeHMII A/ YIpaBIeHNs ajl-
nepreHamu [26]. KonTposnb 3a ajutepreHamu B xofie Ipo-
M3BOJICTBEHHOTO IIPOIiecca MO3BOJAET COKPATUTDh PUCKM
HON/JaHMsl NUIEBBIX aJ/UIEPTeHOB B TOTOBBINM IIPOAYKT,
a IIpM HeM30eXXHOCTY ero HaXOXK/IeHNU s B IIPOJIyKTe — UH-
¢dbopMMpoBaTh HOTPEOUTENA O €r0 HAXOXK/EHUM C Le/IbI0
MUHUMM3ALUY TIOCTIEACTBUI /IS 3[JOPOBbsl Oarogaps
IpefylpefUTeIbHOM MapKMPOBKe, KOTOpas BKIIOYAeT
B ce0s JOMOTHNUTENbHYI0 NHGOPMALNMIO O BO3MOXXHOCTH
HepPeKPeCTHOTO 3arpA3HEHN IPOAYKIIVIL.

3aknaroueHnue

YuceHHOCTD MI0fieil C MUIEBOI TUIIePIYBCTBUTE/Ib-
HOCTBIO C KaXK[IpIM rofoM pacteT. CerogHs mHuieBas
IPOMBIIIEHHOCTb He MOXXET B IIOJIHOI Mepe Y/IOBJIeT-
BOPUTb HOTPEOHOCTb B TMIIOA/IIEPTEHHBIX U HU3KOAJI-
JIePTeHHbIX MUIEBBIX MPOAYKTAX A 3TOM KaTeropuu
TpaKfaH.

Cy1iecTBylolI/e TeXHOJIOTUM IIPOU3BOACTBA TUIIOATI-
JIepreHHBIX IPOYKTOB OCHOBAHBI Ha 3/IVIMIHALIUY Belle-
CTBA, BbI3BIBAIOIETO HETATVBHbIE PeaKIINU OPTaHU3Ma, 113
COCTaBa MMIIEBOTO IPOAYKTA, UCIIOTb30BAHNN HU3KOAI-
JIEPTeHHOTO ChIPbSI, HOMOTHUTEIbHBIX METO/IAX TEeITIOBOI
06paboTKy, ruaponu3 GpepMeHTaTUBHBIMMI TIperapaTamMu
J10 HM3KOMOJIEKY/IIPHBIX IPOJIYKTOB, He 00/IaJA0INX asl-
JIepreHHBIMI CBOVICTBAMIA.

OTKpBITUA B MeIMIVIHE 33 IIOC/TIEJHIE TONbI, AeTasN-
3aysl U KIaCCUMKALMS MUIEeBOJ TMIIePYyBCTBUTEND-
HOCTM TpeOyeT fanbHeNIMX (QYHAAMEHTAIbHBIX JC-
CIeOBaHMIL, C IPUB/IEYEHIEM CIIEIMAIICTOB CMEXKHBIX
AVCLUIUINH — MEJJUKOB, OMOXMMMKOB, AMETO/IOTOB, I
pa3pabOTKM COBPEMEHHBIX TEXHOJOTMYECKUX IIPYEMOB
CO3[IaHMsI IPOAYKTOB € 3a/JAHHBIMY CBOICTBAMU JI/IS1 JIIO-
lell ¢ MUIEeBOJ T'MIIePYyBCTBUTENBHOCTBIO (TIMILEBO
HeIIepeHOCHMOCTbBIO U TNIeBoi ameprueii). CyiecTBy-
IollVie COBPEMEHHbIe IPOTEOMHbIE METO/bI ICCTIeOBAHIIA
MO3BOJIAIOT IPOBOAUTD U3Y4eHMe a/UIePTeHHOCTU OeKOB
PasINYHBIX BUIOB MsCa, HEIEPEHOCUMOCTU IMIIEBBIX
VHTPEJIMEeHTOB, BIUsHIE TeXHOIOTMYIeCKOI 00paboTKy Ha
CTelleHb aJ/IEPreHHOCTY KOHEYHOTO MPOAYKTa M CO37a-
BaTb I'MIIOA/UIEPreHHble ¥ HU3KOAJUIEPIeHHbIE MPOYKThI
Ha MACHOJ OCHOBE.
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It should be noted that various treatments destroying
proteins and modifying IgE-binding properties due to
changes in the conformation of epitopes may lead to the
formation of new epitopes, and thereby to increase in the
allergenic capacity of the product, for example, response
to boiled/fried meat at the same time. Heat treatment also
does not always destroy allergens, and sometimes enhanc-
es their effect (for example, roasted peanuts) [4].

In order to avoid the transfer of allergens into food
products during their production, the institute developed
an algorithm to control allergens [26]. The control of al-
lergens during the production process helps to reduce the
risks of food allergen transfer into the finished product.
And if the allergen is unavoidable in the product, this ap-
proach allows to inform the consumer of its presence in
order to minimize health consequences through special
labeling that includes additional information on the pos-

sibility of product cross contamination.

Conclusion

The number of people with food hypersensitivity grows
every year. Today, the food industry cannot fully meet the
needs for hypoallergenic and low-allergenic food products
for this group of consumers.

Existing technologies for hypoallergenic products are
based on the elimination of the allergenic substance, the
use of low-allergenic raw materials, additional heat treat-
ment, enzymatic hydrolysis to produce low-molecular
products without allergenic properties.

Recent discoveries in medicine, detailing and classifica-
tion of food hypersensitivity require further researches of
physicians, biochemists, nutritionists to develop modern
techniques for creating products with specified properties
for people with food hypersensitivity (food intolerance
and food allergy). Modern proteomic research methods
allow to study allergenic capacity of proteins from various
types of meat, intolerance of food ingredients, impact of
processing on the degree of allergenic capacity of the final
product and to create hypoallergenic and low-allergenic

meat-based products.
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