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Cokpamenus

IgE, IgG — mmmyHoTNO0YMH knacca E u G;

IL — unTepnenkuH;

INF — unrepdepon;

mr — MOJIEKyJIsipHas Macca, k/la;

0-J1a — O-JTaKTaIbOYMUH,

B-nr — B-nakTornoOynuH;

AAK - apomaTnueckne aMUHOKHCIIOTBL,

AKM - anjeprusi Ha KOPOBbE MOJIOKO;

AKPII — aMUHOKHUCIIOTBI € pa3BETBJICHHON LIETIbIO;

AT — aHTHUTETIO;

BCA — Obruuii CBIBOPOTOUHBIN aIbBOYMHUH;

BKM - Genku KOpOBBETO MOJIOKA,

BD2XKX — BrIicOKO3(PEKTHBHAS JKUAKOCTHAS XpoMaTorpadus;

JACK — muddeperunanbaas CKaHUPYOLIAs KAJTOPUMETPUS;

JACH — nopmeuun cynbdar HaTpus;

HUDA — nmmyHODEPMEHTHBIN aHAJH3,

K1 — kpyroBoi quxpousm,

ITA — nuineBas anneprus;

Beenenne

CoBpeMeHHOE TIPEACTaBICHHE O pPa3BUTHH aAJUIEPTUUECKUX 3a00NIeBaHWA MpHIaeT
omperenslee 3HaueHe UMMYHOJOTHYECKUM HapyLIeHHsIM, KOTOpbl€ BbI3BaHBbI ajjiepreHamu, B
TOM 4HClle MULIEeBbIMU. KiMHMYECKUM NMposiBlIeHHEM MUIIEBON aljiepruy Yalle BCero BbICTYMAeT
aTONMYECKUN NEePMAaTUT — XPOHUUYECKOE aJuleprudeckoe BocrnaneHue koxxu. OCHOBHOHN MpUUMHON
3a00sIeBaHUs SIBIISTFOTCSI HApPYIIEHUs] (PYyHKIMOHMPOBAHUS UMMYHHOU cHucTeMbl [1]. ATommueckuii
JEpPMAaTUT BCTPEUAETCS] MOBCEMECTHO, Yy JIFOAEH pa3sHOro BO3pacTa, HO ¢ OOJbINEH YacTOTOM
BBISIBJIIETCS] y JKEHLIUH. B HacTosimee Bpoemsi pocT 3a00JIeBa€MOCTH aTONMUYECKUM JE€PMaTHTOM
CBSA3BIBAIOT C 3arpsA3HEHHEM OKpY’Kalollel cpeibl, MPOAyKTaMH MUTAHUS, YKOPOUEHHEM CPOKOB
IPYIHOTO BCKapMJIMBaHUS, MCKYCCTBEHHBIM BCKapMJIMBaHHEM, TOKCHKO3aMH U MOTPEIIHOCTBIO
NUTAHUS MaTepPH BO BpeMsi OEPEeMEHHOCTH M Neproa JakTauuu [2—4].

ITo nocnenuum manaeiM A0 10% neteit paHHEro BO3pacTa CTPAarOT MUIIEBON ajuiepruei. Y
80% mnanueHTOB C MPOSABIEHUSIMHM aTONHYECKOro JAepMaTHTa YCTAHOBJIEHA CBsI3b JaHHOIO
3aboneBanust ¢ numeBodl amneprued [S5]. Ilumesas ammeprust oOyciOBiI€Ha pa3BUTHEM
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CEHCHOMJIM3aIlMM OpraHu3Ma OOJPHOrO K THIIeBbIM ajulepreHaMm [6]. Hacnencrsennas
OTATOLIEHHOCTb I10 AJUIEPTUYECKUM 3a00JieBaHUAM OOHapykeHa y 65,4% OOJBHBIX U TOJBKO Y
20,6% 3nopoBbix nereit. Y 31,4% OoNbHBIX OTMEYEHA aJlJIeprudeckasi MaToJOTHS TI0 MaTePUHCKOM
nuauy, B 20,4% ObLu O0NbHBI 00a poauTens [7].

VY nereii panHero Bo3pacrta ¢ npusHakamu ITA oOHapykeHbl anneprencnenuduueckue IgG
u IgE He Tompko k OenkaM KOpPOBBETO MOJIOKA, HO M K HauboJyiee pacrpOCTPAaHEHHBIM MHIIEBBIM
AHTUI€HAaM *KUBOTHOTO M PACTHTENBHOTO MPOUCXOXKIEHHUs. Y OOJIbHBIX BBISBICHA MOJUBAJICHTHAS
numesas ceHcubunmsanyst. [lpu 3Tom mpeobianaroiiuMy SIBISIOTCS aJUIEPTUYECKHe Peaklui Ha
Oenku KOpoBbero MoJioka [8]. Hapsiny co CHIKEHHOUN CeHCUOUTU3UPYIONIEH aKTUBHOCTBHIO OEITKOB
KO3bEr0 MOJIOKA BBbISIBJIEHA HMMYHOJIOTMUYECKAash IEepPEKpecTHas pEeaKkTUBHOCTb C OCHOBHBIMU
AHTUTE€HAMH KOPOBBErO MOJIOKa. Bricokass dYacToTra ceHCHOWNIM3auMK Takxke OOyCIIOBJIEHA
OENKOBBIM ~ KOMIIOHEHTOM  Msica NTHOBI W PbIOBL,  (QpyKTamMu, KHUCIOMOJIOUYHBIMH U
TIIFOTEHCOAEPIKALIMMHU POIYyKTaMu (PUCYHOK 1, 2).
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Pucynok 1 — Yacrora BcTpedaemoctu crienuduueckux IgE k mpoaykram )KMBOTHOTO H
PaCTUTENBHOTO (COAEPIKAIINX TIIOTEH) MPOUCXOKACHUS Y OOJBHBIX aJlIepruel MepBhIX TPEX JIET
KU3HU [9]

Pazsutmro ITA B paHHeM BO3pacTe CIOCOOCTBYET MOBBIMEHHAS TPOHUIIAEMOCTD JKETYIOYHO-
KUIIEYHOTO TPaKTa Ul OEJIKOB IMHUIIH, KOTOPBIE MPOXOAAT 4Yepe3 CIM3UCTYI0 B HEM3MEHHOM HWIIH
4aCTUYHO TNepeBapeHHOM Buje. KpoMe TOro, ¢ MOJOKOM MaTepu B IUINEBAPUTENbHBIN TPaKT
peOeHKa MOTYT MOCTYIAaTh MUINEBbIE AHTHIEHBI, CTOCOOHBIE BBI3BIBATH PA3BUTHE CEHCUOMIH3ALINH
K COOTBECTBYIOIIUM mpoaykram [10].
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Pucynok 2 — Yacrora BcTpedaemoctu crnienuduueckux IgE x oBomam u ppykram y OOJBHBIX
aJuIepruel mepBhIX TPEX JIeT JKU3HU [9]
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ITo pesynbratam uccrnenosanusi aereir ¢ [IA ycraHOBIeHa BBICOKAsl 4acTOTa OOHApYKEHUS
anneprencnenuduuecknx IgE k O6enkam xoposbero mosioka (68,9%) u ero Qpakuusm: Ka3zeuHy
(70,6%) u B-nmaxrorioOyiuny (66,3%), a Takke k Oenky cou (68,9%). Uactora oOHapyKEHUS
cneunpuyeckux IgE k ko3beMy monoky B 2 pasa mHmke (35,9%) [9]. Takum obpaszom, pasBuTHE
ATOMHMYECKOTO JepMaTUTa, TJIABHBIM 00pa3oM, OOYCJOBJIEHO ajjieprueil Kk OejakaM KOPOBbEro
MOJIOKA.

Llenp o030pa — paccMOTPEHHE WMMYHHBIX MEXaHU3MOB pPa3BUTHs TMHIIEBOH aJJIEPTHH,
XapPaKTEPUCTHKA OCHOBHBIX OEJNKOBBIX aJUIGPr€HOB MOJIOKA U OINpPENENIeHHE ONTUMAJbHBIX
crocoOOB CHIDKEHHs] UX HMMMYHOPEAKTUBHOCTH, aHaJM3 COBPEMEHHBIX [aHHBIX B 0OJacTu
NpUMeHEHHsI (PePMEHTATHBHBIX FHIPOJIU3ATOB B CIIELUATU3UPOBAHHOM MUTAHUH.

BpIBOaBI

BonpminHCTBO OEIKOB KOPOBBETO MOJIOKA SIBIISIIOTCSL TOTEHIMAJIbHBIMH  AJUIEPTEeHAMH.
HNMMYyHOpPEaKTUBHOCTb OEITKOBBIX MAaKPOMOJIEKYJ OTPENEIsieTCs 0OCOOCHHOCTSIMU MX CTPYKTYPBI U
(PU3UKO-XUMHUYECKMMH CBOMCTBAMU.

B Hacrosimee Bpemst ISl CHIDKEHHSI aJUIEPTEHHOCTH M TIOBBIMIEHHS] MUTATENbHON [EHHOCTH
OEJIKOB MOJIOKA HCIIOJIb3YIOT PA3JINYHBIE TEXHOJIOTUYECKHE NPUEMBbl: (PePMEHTATUBHBIN THIPOIINS,
ICHATYPALHIO MO/ ACHCTBUEM TEMIIEPATypPhl U BBICOKOTO FHIPOCTATUYECKOTO ABJICHUS U Ip.

dusuueckoe BO3IEHCTBHE HAMPABJIEHO HA M3MEHEHHEe KOH(pOpMauuu OETKOBBIX MOJIEKYIL,
yro ofecrneuynBaeT JOCTYIl K paHee CKPBITBIM caiTaM NpOTEeOJIM3a W paspylieHue olbnacrei
AHTUIeHHBIX JACTEPMUHAHT. Y MEHBLICHHE AJUIEPTeHHOrO MOTEHLHANA THAPOJIN3ATOB 00yCIOBIEHO
(bepMEHTaTUBHBIM pPACLICTUICHHEM AaHTUI€HHBIX JeTePMHHAHT OenkoB MoJioka. CoBMmecTHOE
npUMeHeHne (U3MUECKOro BO3MEHCTBUS, B YACTHOCTH TEPMOACHATYpPALMHM, M TPOTEOJIN3a
NPEACTaBIsIeTCsl HanboJee NPUEMIIEMBbIM IyTEM MOJYYeHHs THUIMOAJUIEPTeHHOrO OelKOBOro
KOMIIOHEHTA.

Kpome mporeonusa, s M3rOTOBJICHHS THIAPOJIM3ATOB C 3aJaHHBIMH  CBOMCTBAMHU:
OMpeNeNeHHbIM TMEeNTHAHBIM W  AMHHOKHCJIOTHBIM  NpOoQuieM U  HU3KAM  aHTHUIEHbIM
MOTEHINAJIOM, — TIPEATIONAraeTCsl HCIOJIb30BAHUE PA3BUTHIX NOCT-THAPOIUTUIECKHUX MPOLIECCOB.

[IpumeneHue (epMEHTATUBHBIX OEJKOBBIX THAPOJU3ATOB AaKTyaJlbHO TIPU CO3aHUHU
THIOAJUIEPTEHHBIX  I€TCKMX MOJIOYHBIX CMecel, MpPOAYKTOB JAMETHYECKOTrO THTAaHUS TpU
(eHIITKETOHYPUH, XPOHHUYECKHX 3a00JIeBAHUSAX MIEUSHH.

CHuCcOK UCNOJIb30BAHHBIX HCTOYHHKOB

1. Greenhawt, M. The role of food allergy in atopic dermatitis / M. Greenhawt // Allergy
Asthma Proc. —2010. — Vol. 31, Ne 5. — P. 392-397.

2. Sorva, R. B-lactoglobulin secretion in human milk varies widely after cow’s milk ingestion
in mothers of infants with cow’s milk allergy / R. Sorva, S. Makinen-Kiljumen, K. Juntunen-
Backman // J. Allergy Clin. Immunol. — 1994. — Vol. 93. — P. 787-792.

3. Atopic eczema or atopiform dermatitis / J.D. Bos [et al.] // Exp. Dermatol. — 2010. —
Vol. 19, Ne 4. — P. 325-331.

4. Ring, J. Looking ahead in dermatology: skin and allergy / J. Ring, B. Belloni, H. Behrendt
/I Actas Dermosifiliogr. — 2009. — Vol. 100, Ne 2. — P. 32-39.

5. PesxuHa, B.A. IMMyHOJIOrHYeCKre OCHOBBI Pa3BUTHSI aTONUYECKOIO IepMaTUTa U HOBast
crparerusi tepanun / B.A. Pepsxuna // llemmarpus. llpunoxenne k sxypHany «KoHcmmuym
Menukym». — 2004. — Ne 3. — C. 3-7.

6. Natural course of sensitization to food and inhalant allergens during the first six years of
lifte / M. Kulig [et al.] // J. Allergy Clin. Immunol. — 1999. — Vol. 103. —P. 1173-1179.

7. HactoTta oOHapyKe€HUs] KMIIEYHbIX HHPEKUUH 1 TUcOaKTEepHO30B y JeTel C aTOMMYECKIM
nepmatutom / C.H. Baxpameesa [u ap.] // Int. J. of Immunorehabilitation. — 1999. — Ne 4 — P, 3.

8. Wal, J. M. Bovine milk allergenicity / J.M. Wal // Ann. Allergy Asthma Immunol. — 2004. —
Vol. 93, Ne3. - C. 2-11.

9. lenucoa, C.H. KiuuHuko-ummyHoJOrnueckoe o0oCHOBaHHE u(pepeHIHATbHBIX
MOJIXO/IOB K JICYEHUIO U MPO(HIAKTHKE MHUILIEBON aJUIEPTUU Yy E€Te paHHEro Bo3pacra: aBToped.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

I¥C. HAa COMCKaHME y4eHOH cTemeHu A-pa men. Hayk: 14.00.09; 14.00.36 / C.H. denucosa; HUUN
neauatpuu I'Y Hayunoro nenTpa 3noposbs aereiit PAMH. — M., 2008. —48 c.

10. T cell «priming» against environnmental allergens in human neonates: sequential deletion
of food antigen specificities during infancy with concomitant expansion of responses to ubiquitous
inhalant allergens / P.G. Holt [et al.] // Pediatr. Allergy Immunol. — 1995. — Vol. 6. — P. 85-90.

11. Digestion of bovine milk proteins in patients with a high jejunostomy / S. Mahe [et al.] //
American Journal of Clinical Nutrition. — 1991. — Vol. 54. — P. 534-538.

12. Protein transport and processing by human HT29-19A intestinal cells: effect of interferon
gamma / K. Terpend [et al.] // Gut. — 1998. — Vol. 42. — P. 538-545.

13. Heyman, M. Antigen handling by intestinal epithelial cells / M. Heyman, J. Desjeux // In
Antigen Presentation by Intestinal Epithelial Cells. [D Kaiserlian, editor], Heidelberg: Springer
Verlag. — 1997. — P. 1-16

14. Maternal fish oil supplementation in pregnancy reduces interleukin-13 levels in cord
blood of infants at high risk of atopy / J.A. Dunstan [et al.] // Clin. Exp. Allergy. — 2003. — Vol. 33,
Ne 4. —P. 442-448.

15. Regulation of the immune response to peptide antigens: differential induction of
immediate-type hypersensitivity and T cell proliferation due to changes in either peptide structure
or major histocompatibility complex haplotype / P. Soloway [et al.] // J. of Exp. Med. — 1991. —
Vol. 174. — P. 847-858.

16. Allergy to cow’s milk proteins in childhood: the author’s personal experience and new
diagnostic and therapeutic proposals / G. Cavagni [et al.] // Pediatr. Med. Chir. — 1994. — Vol. 16,
Ne'5.—P.413-419.

17. El-Agamy, E.I. The challenge of cow milk protein allergy / E.I. El-Agamy // Small
Ruminant Research. — 2007. — Vol. 68. — P. 64-72.

18. Taylor, S.L. Immunologic and allergic properties of cow’s milk proteins in humans /
S.L. Taylor // J. Food Prot. — 1986. — Vol. 49, Ne 3. — P. 239-250.

19. OCOOEHHOCTH KO3bEr0 MOJIOKA KakK ChIpbs JJsi MPOAYKTOB MAETCKOrO NuTaHus /
C.B. Cumonenko [u ap.] // Bectauk PACXH. — 2010. — Ne 1. — C. 84-87.

20. El-Agamy, E.I. Nutritive and immunological values of camel milk: a comparative study
with milk of other species / E.I. El-Agamy, M.A. Nawar // In: Second International Camelid
Conference: Agroeconomics of Camelid Farming, Almaty, Kazakhstan. — 8—12 September, 2000. —
P. 33-45.

21. Milk allergy. I. Oral challenge with milk and isolated milk proteins in allergic children /
A.S. Goldman [et al.] // Pediatrics. — 1963. — Vol. 32. — P. 425443

22. Mutational analysis of major, sequential IgE-binding epitopes in alpha s1-casein, a major
cow’s milk allergen / RR. Cocco [et al.] // J. Allergy Clin. Immunol. — 2003. — Vol. 112, Ne 2. —
P. 433-437.

23. Wal, JM. Cow’s milk proteins/allergens / J M. Wal // Ann. Allergy Asthma Immunol. —
2002. — Vol. 89, Ne 1. — P. 3-10.

24. Enzyme immunoassay of specific human IgE to purified cow’s milk allergens / J. M. Wal
[et al.] // Food Agric. Immunol. — 1995a. — Vol. 7. — P. 175-187.

25. Cow’s milk allergy: the humoral immune response to eight purified allergens / J. M. Wal
[et al.] // Adv. Exp. Med. Biol. — 1995b. — Vol. 371B. — P. 879-881.

26. Walstra, P. On the stability of casein micelles / P. Walstra // J. Dairy Sci. — 1990. —
Ne 73. —P. 1965-1979.

27. Horne, D.S. Casein micelle structure: models and muddles / D. S. Horne // Curr. Opin.
Coll. Interf. Sci. —2006. — Vol. 11. — P. 148-153.

28. Sawyer, L. The core lipocalin, bovine beta-lactoglobulin / L. Sawyer, G. Kontopidis //
Biochim. Biophys. Acta. —2000. — Vol. 1482, Ne 1-2. — P. 136-148.

29. Bovine B-lactoglobulin at 18A resolution - still an enigmatic lipocalin / S. Brownlow [et
al.] // Structure. — 1997. — Vol. 5. — P. 481-495.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

30. Sakurai, K. Manipulating monomer-dimer equilibrium of bovine beta-lactoglobulin by
amino acid substitution / K. Sakurai, Y. Goto // J. Biol. Chem. — 2002. — Vol. 277, Ne 28. —
P. 25735-25740.

31. MM/PBSA analysis of molecular dynamics simulations of bovine B-lactoglobulin: free
energy gradients in conformational transitions / F. Fogolari [et al.] / PROTEINS: Structure,
Function, and Bioinformatics. — 2005. — Vol. 59, Ne 91. — P. 103.

32. Shimada, K. Sulfhydryl group/disulfide de bond interchange reactions during heatinduced
gelation of whey protein isolate / K. Shimada, J.C. Cheftel // J. Agricul. and Food Chemistry. —
1989. — Vol. 34. — P. 161-168.

33. Characterization of intermediates formed during heat induced aggregation of f-
lactoglobulin AB at neutral pH / E.P. Schokker [et al.] // Int. Dairy J. — 1999. — Vol. 9. — P. 791—
800.

34. Relkin, P. Heat- and cold-setting gels of B-lactoglobulin solutions. A DSC and TEM study
/ P. Relkin, B. Launay, T.-X. Liu // Thermochemica Acta. — 1998. — Vol. 308. — P. 69-74.

35. Uptake and passage of beta-lactoglobulin, palmitic acid and retinol across the Caco-2
monolayer / P. Puyol // Biochim. Biophys. Acta. — 1995. — Vol. 1236, Ne 1. — P. 149-154.

36. Chrysina, E.D. Crystal structure of apo- and holo-bovine a-lactalbumin at 2.2-A
resolution reveal an effect of calcium on inter-lobe interactions / E.D. Chrysina, K. Brew,
K. R. Acharya// J. Biol. Chem. — 2000. — Vol. 275. — P. 37021-37029.

37. Permyakov, E.A. a-Lactalbumin: structure and function / E.A. Permyakov // FEBS
Letters. — 2000. — Vol. 473. — P. 269-274.

38. Nomenclature of the proteins of cows milk-sixth revision / H.M. Farrell [et al.] // J. Dairy
Sci. —2004. — Vol. 87. —P. 1614-1674.

39. Structural basis for difference in heat capacity increments for Ca2+ binding to two a-
lactalbumins / A. Vanhooren [et al.] // Biophysical Journal. — 2002. — Vol. 82. — P. 407-417.

40. Kronman, M.J. Metal-ion binding and the molecular conformational properties of o-
lactalbumin / M.J. Kronman // Crit. Rev. Biochem. Mol. Biol. — 1989. — Vol. 24. — P. 565-667.

41. Brew, A. a-Laclalbumin / A. Brew, J.A. Gobler // In Adv. Dairy Chem., Vol. I, Proteins,
Fox. P. R, Ed,, Elsevier Applied Science, New York, 1992. —P. 191.

42. Bramaud, C. Thermal Isoelectric Precipitation of a-Lactalbumin from a Whey Protein
Concentrate: Influence of Protein-Calcium Complexation / C. Bramaud, G. Daufin // Biotechnology
and Bioengineering. — 1995. — Vol. 47. — P. 121-130.

43. Carter, D.C. Structure of Serum Albumin / D.C. Carter, J.X. Ho // Adv. Protein Chem. —
1994. — Vol. 45. — P. 153-203.

44 He, X M. Atomic structure and chemistry of human serum albumin / X.M. He,
D.C. Carter // Nature. — 1992. — Vol. 358. — P. 209-214.

45. Peters, T. Serum Albumin / T. Peters // Adv. Prot. Chem. — 1985. — Vol. 37. — P. 161-245.

46. Foster, J.F. In Albumin Structure Function and Uses / J.F. Foster // V.M. Rosenoer,
M. Oratz, M. A. Rolhchild Eds. Pergamon. Oxford, 1977. — P. 53.

47. Quantitative aspects of the interaction of bile acids with human serum albumin / A. Roda
[et al]. // J. Lipid Res. — 1982. — Vol. 23, Ne 2. — P. 490-495.

48. Emerson, T.E. Unique features of albumin: A brief review / T.E. Emerson // CRC Crit.
Care Med. — 1989. — Vol. 17. — P. 690-694.

49. IgE and IgG binding epitopes on alpha-lactalbumin and betalactoglobulin in cow’s milk
allergy / K.M. Jarvinen [et al.] / Int. Arch. Allergy Immunol. — 2001. — Vol. 126, No2. — P. 111-
118.

50. Cow's milk allergens identification by two-dimensional immunoblotting and mass
spectrometry / M. Natale [et al.] // Mol. Nutr. Food. —2004. — Vol. 48, Ne 5. — P. 363-369.

51. Anti-allergen antibodies can be neutralized by antibodies obtained against a peptide
complementary to the allergen: towards a new peptide therapy for allergy / 1. Selo [et al.] //
Immunol. Lett. —2002. — Vol. 80. — P. 133-138.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

52. Structure and function of proteins involved in milk allergies / S. Sharma [et al.] // J.
Chromatogr. B Biomed. Sci. Appl. —2001. — Vol. 756, Ne 1. —P. 183-187.

53. Lara-Villoslada, F. The balance between caseins and whey proteins in cow’s milk
determines its allergenicity / F. Lara-Villoslada, M. Olivares, J. Xaus // J. Dairy Sci. — 2005. —
Vol. 88, Ne 5. —P. 1654-1660.

54. Orlando, J.P. Anaphylactoid reaction to goat’s milk / J.P. Orlando, A. Breton-Bouveyron
/I Allergy Immunol. — 2000. — Vol. 32, Ne 6. — P. 231-232.

55. Specificity of the human IgE response to the different purified caseins in allergy to cow’s
milk proteins / H. Bernard [et al.] // Int. Arch. Allergy Immunol. — 1998. — Vol. 115. — P. 235-244.

56. Phosphorylation is a post translational event which affects IgE binding capacity of caseins
/ H. Bernard [et al.] // FEBS Lett. — 2000. — Vol. 467. — P. 239-244.

57. Identification of IgE- and IgG- binding epitopes on aSl1-casein: differences in patients
with persistent and transient cow’s milk allergy / P. Chatchatee [et al.] // J. Allergy. Clin. Immunol.
—2001. - Vol. 107. — P. 379-383.

58. B-cell epitopes as a screening instrument for persistent cow’s milk allergy / K.M. Jarvinen
[et al.] // J. Allergy Clin. Immunol. — 2002. — Vol. 110, Ne 2. — P. 293-297.

59. Goat’s milk of defective alpha (sl)-casein genotype decreases intestinal and systemic
sensitization to beta-lactoglobulin in guinea pigs / C. Bevilacqua [et al.] // J. Dairy Res. — 2001. —
Vol. 68, Ne 2. —P. 217-227.

60. Allergy to bovine beta-lactoglobulin: specificity of human IgE to tryptic peptides / 1. Selo
[et al.] // Clin. Exp. Allergy. — 1999. — Vol. 29, Ne 8. — P. 1055-1063.

61. The recognition pattern of sequential B cell epitopes of B-lactoglobulin does not vary with
the clinical manifestations of cow’s milk allergy / A. Heinzmann [et al.] // Int. Arch. Allergy
Immunol. — 1999. — Vol. 120. — P. 280-286.

62. IgE-mediated rat mast cell triggering with tryptic and synthetic peptides of bovine beta-
lactoglobulin / R. Fritsche [et al.] // Int. Arch. Allergy Immunol. — 2005. — Vol. 138, Ne 4. — P. 291—
297.

63. Interaction among human leucocyte antigen-peptide-T cell receptor complexes in cow’s
milk allergy: the significance of human leucocyte antigen and T cell receptor-complementarity
determining region 3 loops / H. Sakaguchi [et al.] // Clin. Exp. Allergy. — 2002. — Vol. 32. — P. 762—
770.

64. Epitopic characterization of native bovine beta-lactoglobulin / G. Clement [et al.] //
J. Immunol. Methods. —2002. — Vol. 266. — P. 67-78.

65. Antigenic determinants of bovine serum albumin / B. Beretta [et al.] // Int. Arch. Allergy
Immunol. — 2001. — Vol. 126. — P. 188-195.

66. Cross-reactivity between mammalian proteins / P. Restani [et al.] / Ann. Allergy Asthma
Immunol. — 2002. — Vol. 89. — P. 11-15.

67. Ribadeau-Dumas, B. Structure and variability of milk proteins / B. Ribadeau-Dumas // In:
Barth CA, Schlimme E, editors. Milk Proteins: Nutritional, Clinical, Functional and Technological
Aspects. Darmstadt, Germany: Steinkopff. — 1989. — P. 112-113.

68. Allergenicity of alpha-caseins from cow, sheep and goat / P. Spuergin [et al.] // Allergy. —
1997. — Vol. 52, Ne 3. — P. 293-298.

69. Crossreactivity between milk proteins from different animal species / P. Restani [et al.] //
Clin. Exp. Allergy. — 1999. — Vol. 29. —P. 997-1004.

70. L’allergie au lait de chevre ou de brebis sans allergie au lait de vache / E. Bidat [et al.] //
Rev. Fr. Allergol. — 2003. — Vol. 43. — P. 273-277.

71. Allergy to goat and sheep cheese with good tolerance to cow cheese / A. Umpierrez [et
al.]// Clin. Exp. Allergy. — 1999. — Vol. 29, Ne 8. — P. 1064-1068.

72. Immunological cross-reactions of alpha-lactalbumin from different species / J.P. Prieels
[et al.] // Eur. J. Biochem. — 2006. — Vol. 50, Ne 3. P. 523-527.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

73. Aalberse, R.C. Structure of food allergens in relation to allergenicity / R.C. Aalberse,
S.O. Stapel, // Pediatr. Allergy Immunol. —2001. — Vol. 12, Ne 14. — P. 10-14.

74. Evidence for a common epitope between bovine alpha-lactalbumin and beta-lactoglobulin
/ C. Baroglio [et al.] // Biol. Chem. — 1998. — Vol. 379, Ne 12. — P. 1453-1456.

75. Detection and identification of a soy bean component that cross reacts with caseins from
cow’s milk / P. Rozenfeld [et al.] // Clin. Exp. Immunol. — 2002. — Vol. 130. — P. 49-58.

76. Besler, M. Stability of food allergens and allergenicity of processed foods / M. Besler,
H. Steinhart, A. Paschke // J. Chromatogr. B Biomed. Sci. Appl. —2001. — Vol. 756. — P. 207-228.

77. T'onosay, T.H. IIpoTeonn3 u aHTUT€HHBIE CBOMCTBA HATUBHOTO M TEPMHU3HPOBAHHOTO [3-
nakrornodymnaa / T.H. T'omosau, E.M. Uepssikosckuii, B.IL Kypuenko // Joxmamer HAH
Bbenapycu. —2010. - T. 54, Ne 4. — C. 78-83.

78. Bahna, S.L. Milk hypersensitivity. II. Practical aspects of diagnosis, treatment and
prevention / S.L. Bahna, M.D. Gandhi // Ann. Allergy. — 1983. — Vol. 50. — P. 295-301.

79. Allergenicity of individual cow milk proteins in DBPCFC-positive milk allergic adults /
A. Norgaard [et al.] // J. Allergy Clin. Immunol. — 1996. — Vol. 97. — P. 237.

80. Milk-responsive atopic dermatitis is associated with a casein-specific lymphocyte
response in adolescent and adult patients / T. Werfel [et al.] // J. Allergy Clin. Immunol. — 1997. —
Vol. 99. — P. 124-133.

81. Allergen-specific IgE antibodies against antigenic components in cow milk and milk
substitutes / B. Gjesing [et al.] / Allergy. — 1986. — Vol. 41, Ne 1. — P. 51-56.

82. Host, A. Allergic Reactions to Raw, Pasteurized and Homogenized/Pasteurized Cow
Milk: A Comparison. A Double-Blind Placebo-Controlled Study in Milk Allergy Children /
A. Host, E.G. Samuelsson // Allergy. — 1998. — Vol. 43. — P. 113-118.

83. Hanson, L.A. Immune electrophoretic studies of bovine milk and milk products /
L.A. Hanson, I. Mansson // Acta Pediatr. — 1961. — Vol. 50. — P. 480-484.

84. Denaturation of beta-actoglobulin and native enzymes in the plate exchanger and holding
tube section during continuous flow pasteurization of milk / M. Villamiel [et al.] // Food Chem. —
1997. — Vol. 58, Ne 1-2. — P. 49-52.

85. Kitabatake, N. Digestibility of bovine milk whey protein and B-lactoglobulin in vitro and
in vivo / N. Kitabatake, Y. Kinekawa // J. Agric. Food Chem. — 1998. — Vol. 46, Ne 12. — P. 4917—
4923.

86. Epitope mapping of a monoclonal antibody specific to bovine dry milk: involvement of
residues 66-76 of strand D in thermal denatured beta-lactoglobulin / Song C.Y. [et al.] // J. Biol.
Chem. — 2005. — Vol. 280, Ne 5. — P. 3574-3582.

87.Sawyer, L. B-lactoglobulin / L. Sawyer // P.F. Fox and P.L.H. McSweeney (eds) Advanced
dairy chemistry, Vol. 1, 3rd Edn, Kluwer Academic/Plenum Publishers, 2003. — P. 319-386.

88. Crystal structures of bovine beta-lactoglobulin in the orthorhombic space group C222(1).
Structural differences between genetic variants A and B and features of the Tanford transition /
K.M. Oliveira [et al.] // Eur. J. Biochem. —2001. — Vol. 268, Ne 2. — P. 477-483.

89. Effect of temperature on the secondary structure of b-lactoglobulin at pH 6,7, as
determined by CD and IR spectroscopy: a test of the molten globule hypothesis / X L. Qi [et al.] //
Biochem. J. — 1997. — Vol. 324. — P. 341-346.

90. Casal, H.L. Structural and conformational changes of beta-lactoglobulin B: an infrared
spectroscopic study of the effect of pH and temperature / H L. Casal, U. Kohler, H H. Mantsch //
Biochim. Biophys. Acta. — 1988. — Vol. 957, Ne 1. - P. 11-20.

91. Prabakaran, S. Thermal unfolding of B-lactoglobulin: Characterization of initial unfolding
events responsible for heat-induced aggregation / S. Prabakaran, S. Damodaran // J. Agric. Food
Chem. — 1997. — Vol. 45. — P. 4303-4308.

92. Heat-resistant structural features of bovine B-lactoglobulin A revealed by NMR H/D
exchange observations / P.J.B. Edwards [et al.] // Int. Dairy J. — 2002. — Vol. 12. — P. 331-344.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

93. Manderson, G.A. Effect of Heat Treatment on the Circular Dichroism Spectra of Bovine
B-Lactoglobulin A, B and C / G.A. Manderson, L.K. Creamer, M.J. Hardman // J. Agric. Food
Chem. — 1999. — Vol. 47, Ne 11. — P. 4557-4567.

94. Donovan, M. Effects of chemical modification and sodium dodecyl sulphate binding on
the thermostability of whey protein / M. Donovan, D.M. Mulvihill // Ir. J. Food Sci. Technol. —
1987. —Vol. 11. - P. 77.

95. Harwalker, V.R. Kinetic Study of Thermal Denaturation of Proteins in Whey /
V.R. Harwalker // Milchwissenschaft. — 1986. — Vol. 41. — P. 206-210.

96. Wong, D.W.S. Structures and functionalities of milk proteins / D.W.S. Wong,
W .M. Camirand, A.E. Paviath // Crit. Rev. Food Sci. Nutr. — 1996. — Vol. 36. — P. 807-844.

97. Monahan, F.J. Effect of pH and temperature on protein unfolding and thiol/disulfide
interchange reactions during heat-induced gelation of whey proteins / F.J. Monahan, J.B. German,
J.E. Kinsella // J. Agric. Food Chem. — 1995. — Vol. 43. — P. 46-52.

98. Otani, H. Antigenic reactivities of chemically modified B-lactoglobulins with antiserum to
bovine B-lactoglobulins / H. Otani, T. Uchio, F. Tokita // Agric. Biol. Chem. — 1985. — Vol. 49. —
P. 2531-2536.

99. Modications occur at different structural levels during the heat denaturation of beta-
lactoglobulin / S. Tametti [et al.] // Eur. J. Biochem. — 1996. — Vol. 237. — P. 106-112.

100. Yong, Y .H. Effects of Caseins on Thermal Stability of Bovine p-Lactoglobulin /
Y. H. Yong, E.A. Foegeding // J. Agric. Food Chem. — 2008. — Vol. 56, No 21. — P. 10352-10358.

101. Monoclonal antibodies as probes for monitoring the denaturation process of bovine 3-
lactoglobulin / S. Kaminogawa [et al.] // Biochem. Biophys. Ada. — 1989. — Vol. 50. —P. 998.

102. The antigenic response of B-lactoglobulin is modulated by thermally induced aggregation
/ N. Kleber [et al.] // European Food Research and Technology. —2004. — Vol. 219. — P. 105-110.

103. Effect of heat denaturation on beta-lactoglobulin-induced gastrointestinal sensitization in
rats: denaturated B-lg induces a more intensive local immunologic response than native B-lg /
T.J. Karttunen [et al.] / Paediatric Allergy and Immunology. — 2002. — Vol. 13. —P. 269-277.

104. Elicitation of the allergic reaction in B-lactoglobulin-sensitized Balb/c mice: biochemical
and clinical manifestations differ according to the structure of the allergen used for challenge /
K. Adel-Patient [et al.] // Clin. Exp. Allergy. —2003. — Vol. 33. — P. 376-385.

105. Differential scanning calorimetric study of different genetic variants of B-lactoglobulin /
G.1. Imafidon [et al.] // J. Dairy Sci. — 1991. — Vol. 74. — P. 2416.

106. Comparative analysis of refolding of chemically denatured B-lactoglobulin types A and
B using the dilution additive mode / A. Divsalar [et al.] // Int. J. of Biol. Macromolecules. — 2006. —
Vol. 38. —P. 9-17.

107. Zhang, G. Effect of sulfated polysaccharides on heat-induced structural changes in 3-
lactoglobulin / G. Zhang, E. Allen Foegeding, C. Charles // J. Agric. Food Chem. — 2004. — Vol. 52,
No 12. —P. 3975-3981.

108. Effect of heat treatment on denaturation of bovine a-lactalbumin: determination of
kinetic and thermodynamic parameters / Z. Wehbi [et al.] // J. Agric. Food Chem. — 2005. — Vol. 53,
No 25. —P. 9730-9736.

109. Control of aggregational behaviour of a-lactalbumin at acidic ph / J. B. Pedersen [et al.]
// Journal of Fluorescence. — 2006. — Vol. 16, Ne 4. — P. 611-621.

110. Boye, J.I. Use of differential scanning calorimetry and infrared spectroscopy in the study
of thermal and structural stability of a-lactalbumin / J.I. Boye, 1. Alli, A.A. Ismail // J. of Agric.
Food Chem. — 1997. — Vol. 45. — P. 1116-1125.

111. Fang, Y. The conformation of a-lactalbumin as a function of pH, heat treatment and
adsorption at hydrophobic surfaces studied by FTIR / Y. Fang // Food Hydrocolloids. — 1998. —
Vol. 12. —P. 121-126.

112. Hendrix, T.M. Energetics of structural domains in a-lactalbumin / T.M. Hendrix,
P. Privalov // Protein Science. — 1996. — Vol. 5. — P. 923-931.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

113. Maynard, F. Immunological IgE crossreactions of bovine and human a-lactalbumins in
cow’s milk allergic patients / F. Maynard, J.M. Chatel, J.-M. Wal // Food Agric. Immunol. — 1999.
—Vol. 11. —P. 179-189.

114. Temperature Behaviour of Human Serum Albumin / R. Wetzel [et al.] // Eur. J.
Biochem. — 1980. — Vol. 104. — P. 469—-478.

115. Poole, S. Protein-Protein Interactions: Their Importance in Foaming of Heterogeneous
Protein Systems / S. Poole, S.I. West, C.L. Walters // J. Sci. Food Agric. — 1984. — Vol. 35. —
P. 701-711.

116. Ruegg, M. A calorimetric study of the thermal denaturation of whey proteins in
simulated milk ultrafiltrate / M. Ruegg, U. Moor, B. Blanc // J. Dairy Res. — 1977. — Vol. 44. —
P. 509-520.

117. Kinetic study of the pH influence on bsa thermal denaturation / V.E. Sahini [et al.] //
Analele Universitatii Bucuresti: Chimie. — 2002. — Vol. 11. —P. 127-132.

118. Heppell, L.M.J. Reduction in the antigenicity of whey proteins by heat treatment: A
possible strategy for producing a hypoallergenic infant formula / L.M.J. Heppell, A.J. Cant,
P.J. Kilshaw // Br. J. Nutr. — 1984. — Vol. 51. — P. 29-36.

119. Habeeb, A .F.S.A. Effect of conformation of bovine serum albumin on reaction with its
antibody / A.F.S.A. Habeeb, L. Borella // J. Immunol. — 1966. — Vol. 97. — P. 951-958.

120. Mcnionp3oBanne TepMudeckoll 0OpabOTKH OENKOB KOPOBBETO U KO3BErO MOJIOKA JUIS
MOBBIIIEHUST UX YCBOSIEMOCTH U CHIDKeHHs ajulepreHHbix cBoiicts / C.B. Cumonenko [u np.] //
Tpyn. benopycck. roc. yu-ta. Cep.: HHOBauuonsbsle TexHojgorun B XXI Beke. — 2009. — T. 4,
q. 2. —C.261-276.

121. Chaplin, L. Irreversible heat denaturation of bovine a-lactalbumin / L. Chaplin,
R.L. Lyster // Dairy Res. — 1986. — Vol. 53. —P. 249.

122. Ju, Z.Y. Effects of preheating on properties of aggregates and of cold-set gels of whey
protein isolate / Z.Y. Ju// J. of Agric. and Food Chem. — 1998. — Vol. 46. — P. 3604-3608.

123. Boye, J.I. Thermal denaturation of mixtures of a-lactalbumin and B-lactoglobulin: a
differential scanning calorimetric study / J.I. Boye, 1. Alli // Food Res. Int. — 2000. — Vol 33. —
P. 673-682.

124. Paulsson, M. Thermal Denaturation of Whey Proteins in Mixtures with Caseins Studied
by Differential Scanning Calorimetry / M. Paulsson, P. Dejmek // J. of Dairy Sci. — 1990. — Vol.
73, Ne 3. — P. 590-600.

125. Lopez-Fanditio, R. Functional Improvement of Milk Whey Proteins Induced by High
Hydrostatic Pressure / R. Lopez-Fandino // Crit. Rev. Food Sci. Nut. — 2006. — Vol. 46. — P. 351—
363.

126. Lullien-Pellerin, V. High pressure as a tool to study some proteins’ properties:
conformational modification, activity and oligomeric dissociation / V. Lullien-Pellerin, C. Balny //
Innovative Food Science and Emerging Technologies. — 2002. — Vol. 3. — P. 209-221.

127. Jonas, J. High-resolution nuclear magnetic resonance studies of proteins / J. Jonas //
Biochim. Biophys. Acta. —2002. — Vol. 1595. —P. 145-159.

128. Effect of high hydrostatic pressure on the enzymic hydrolysis of B-lactoglobulin B by
trypsin, thermolysin and pepsin / H. Stapelfeldt [et al.] // J. Dairy Res. — 1996. — Vol. 63. — P. 111—
118.

129. Molecular modifications of B-lactoglobulin upon exposure to high pressure / S. Tametti
[etal.]//J. Agric. Food Chem. — 1997. — Vol. 45. — P. 3-29.

130. Pressure-induced denaturation of monomer P-lactoglobulin is partially reversible:
comparison of monomer form (highly acidic pH) with dimer form (neutral pH) / Y. Ikeuchi [et al.]
/1'). Agric. Food Chem. — 2001. — Vol. 49. — P. 4052—-4059.

131. Interactive effects of pressure, temperature and time on the molecular structure of [-
lactoglobulin / L.-A. Tedford [et al.] //J. Food Sci. — 1999. — Vol. 64. — P. 396-399.



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

132. Bull, L.A. Interactive effects of pressure, temperature and time on the molecular
structure of ovalbumin, lysozyme and B-lactoglobulin / L.A. Bull, C.J. Schaschke // High Pressure
Res. —2002. — Vol. 22. — P. 689-691.

133. Tedford. L.-A. Induced structural change to B-Lactoglobulin by combined temperature
and pressure / L.-A. Tedford, C.J. Schaschke // Biochem. Eng. J. — 2000. — Vol. 5. — P. 73-76.

134. Tanaka, N. Effect of pressure on the denaturation exchange reaction of a-lactalbumin
and B-lactoglobulin / N. Tanaka, S. Kunugi // Int. J. Biol. Macromol. — 1996. — Vol. 18. — P. 33-39.

135. Hosseini-nia, T. Effect of high hydrostatic pressure on the secondary structures of BSA
and Apo- and holo-a-lactalbumin employing fourier transform infrared spectroscopy / T. Hosseini-
nia, A A. Ismail, S. Kubow //J. Food Sci. — 2002. — Vol. 67. — P. 1341-1347.

136. Thiol-induced oligomerisation of a-lactalbumin at high pressure / M. Jegouic [et al.] // J.
Protein Chem. — 1996. — Vol. 15. — P. 501-509.

137. Grinberg, V.Y. Reducer driven baric denaturation and oligomerisation of whey proteins /
V.Y. Grinberg, T. Heartle // J. Biochem. — 2000. — Vol. 79. — P. 205-209.

138. Influence of high pressure on bovine serum albumin and its complex with dextran sulfate
/ V.B. Galazka [et al.] // J. Agric. Food Chem. — 1997. — Vol. 45. — P. 3465-3471.

139. Modification of food ingredients by ultrasound to improve functionality: a preliminary
study on a model system / M. Ashokkumar [et al.] // Inn. Food Sci. and Emer. Tech. — 2008. —
Vol. 9. — P. 155-160.

140. Meltretter, J. Application of mass spectrometry for the detection of glycation and
oxidation products in milk proteins / J. Meltretter, M. Pischetsrieder // Ann. N. Y. Acad. Sci. —
2008. — Vol. 1126. — P. 134-140.

141. Characterization of heat-induced lactosylation products in caseins by immunoenzymatic
and mass spectrometric methodologies / A. Scaloni [et al.] // Biochim. Biophys. Acta. — 2002. —
Vol. 1598, Ne 1-2. — P. 30-39.

142. Taheri-Kafrani, A. Effects of heating and glycation of B-lactoglobulin on its recognition
by ige of sera from cow milk allergy patients / A. Taheri-Kafrani [et al.] // J. Agric. Food Chem. —
2009. —Vol. 57, Ne 11. — P. 4974-4982.

143. Reduced immunogenicity of B-lactoglobulin by conjugation with acidic oligosaccharides
/ M. Hattori [et al.] // J. Agric. Food Chem. — 2004. — Vol. 52, No 14, — P. 4546-4553.

144. Adler-Nissen, J. Proteases / J. Adler-Nissen // In Enzymes in food processing;
T. Nagodawithana, G. Reed, Eds.; Academic Press: San Diego. — 1993. — P. 159-203.

145. Adler-Nissen, J. Enzymatic Hydrolysis of Food Proteins / J. Adler-Nissen // Elsevier
Applied Science Publishers: London. — 1986. — P. 263-313.

146. Lahl, W.J. Spices and seasonings: hydrolyzed proteins / W.J. Lahl, D.A Grindstaff //
Proceedings of the 6th SIFST Symposium on Food Ingredients — Applications, Status and Safety,
Singapore, 27-29 April 1989, Singapore institute of Food Science and Technology. — 1989. —
P. 51-65.

147. Clemente, A. Vegetable protein hydrolysates / A. Clemente, J. Vioque, F. Miiian //
Nutricion y Obesidad. — 1999. — Vol. 2. — P. 289-296.

148. Fox, PF. Chemical and enzymatic modification of food proteins / P.F. Fox,
P.A. Morrisey, D.M. Muivihill // Developments in Food Proteins—1 (Hudson, B.J., ed.), Appl. Sci.
Pub. Inc, New Jersey. — 1982. — P. 1-60.

149. Molecular mass distribution, immunological properties and nutritive value of whey
protein hydrolysates / E.C. Van Beresteijn [et al.] // J. Food Prot. — 1994. — Vol. 57. — P. 619-625.

150. Hydrolysed cow's milk formulae allergenicity and use in treatment and prevention /
L. Businco [et al.] // An ESPACI Position Paper' in Pediath. Allergy Immunol. — 1993. — Vol. 4. —
P. 101-111.

151. Clemente, A. Enzymatic protein hydrolysates in human nutrition / A. Clemente // Trends
in Food Science and Technology. — 2000. — Vol. 11. — P. 254-262.

10



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

152. Recent advances in enzymatic modifications of food proteins for improving their
functional properties / J. M. Chobert [et al.] // Nahrung. — 1996. — Vol. 40. — P. 177-182.

153. Influence of Enzymatic Treatment on the Nutritional And Functional Properties of Pea
Flour / M.J. Periago [et al.] / Food Chem. — 1998. — Vol. 63. — P. 71-78.

154. Gueguen, J. Pea and fababean proteins developments / J. Gueguen // Food Proteins-7
(Hudon, B.J.F., ed.), Elsevier Applied Sci, New Jersey. — 1991. — P. 35-78.

155. Peptide Characteristics of Sunflower Protein Hydrolysates / A. Villanueva [et al.] // J.
Am. Oil Chem. Soc. — 1999. — Vol. 76. — P. 1455-1460.

156. Partially Hydrolyzed Rapeseed Protein Isolates with Improved Functional Properties /
J. Vioque [et al.] //J. Am. Oil Chem. Soc. —2000. — Vol. 77. — P. 447-450.

157. Swaisgood, HE. Chemistry of the caseins / H.E. Swaisgood // Advanced Dairy
Chemistry. Fox, P.F., Ed.; Elsevier Science Publishers: Essex. — 1992. — Vol. 1. — P. 63-110.

158. Susceptibility of beta-lactoglobulin and sodium caseinate to proteolysis by pepsin and
trypsin / M.R. Guo [et al.] // J. Dairy Sci. — 1995. — Vol. 78. — Ne 11. — P. 2336-2344.

159. Dixon, M. Enzymes / M. Dixon, E.C. Webb // 31ed. London: Longman, 1979. — P. 1-6.

160. Rolle, R.S. Review: Enzyme applications for agro-processing in developing countries: an
inventory of current and potential applications / R.S. Rolle // World J. Microbiol. Biotechnol. —
1998. — Vol. 14. - P. 611-619.

161. Molecular and biotechnological aspects of microbial proteases / M.B. Rao [et al.] //
Microbiol. Mol. Biol. Rev. — 1998. — Vol. 62. — P. 597-635.

162. Barrett, A.J. Handbook of proteolytic enzymes / A.J. Barrett, N.D. Rawlings,
J.F. Woessner // Academic Press: San Diego. — 1998. — P. 164-166.

163. Whitaker, J.R. Classification and nomenclature of enzymes / J R. Whitaker // In
Principles of Enzymology for the Food Sciences, 2 ed. Marcel Dekker, New York. — 1994, —
P. 367-385.

164. Uhlig, H. Industrial enzymes and their applications / Uhlig, H. // Wiley: New York. —
1998. — P. 146-178.

165. Clemente, A. Production of extensive chickpea (Cicer arietinum L.) protein hydrolysates
with reduced antigenic activity / A. Clemente // Agric. Food Chem. — 1999. — Vol. 47. — P. 3776—
3781.

166. Alting, A.C. Selective hydrolysis of milk proteins to facilitate the elimination of the
ABBOS epitopes of bovine serum albumin and other immunoreactive epitopes / A.C. Alting,
R.J. Meijer, E.C. van Beresteijn // J. Food Prot. — 1998. — Vol. 61, Ne 8. —P. 1007-1012.

167. Rutherfurd-Markwick, K.J. Bioactive peptides derived from food / K.J. Rutherfurd-
Markwick, P.J. Moughan // J. AOAC Int. — 2005. — Vol. 88, Ne 3. — P. 955-966.

168. Partial hydrolysis of cow's milk proteins by human trypsins and elastases in vitro /
I. Jakobsson [et al.] // J. Pediatr. Gastroenterol. Nutr. November. — 1983. — Vol. 2, Ne 4. — P. 613—
616.

169. Raising the pH of the pepsin-catalysed hydrolysis of bovine whey proteins increases the
antigenicity of the hydrolysates / D.G. Schmidt [et al.] / Clin. Exp. Allergy. — Vol. 25. — 1995. —
P. 1007-1017.

170. Astwood, J.D. Stability of food allergens to digestion in vitro / J.D. Astwood,
J.N. Leach, R.L. Fuchs // Nat. Biotechnol. — 1996. — Vol. 14, Ne 10. — P. 1269-1273.

171. Enzymatic hydrolysis of whey protein concentrates: peptide HPLC profiles /
M.V.T. Mota [et al.] // J. Liq. Chrom. & Related Tech. — 2004. — Vol. 27, Ne 16. — P. 2625-2639.

172. Tonosau, T.H. IlepcniekTuBHBIE OHMOKATAIU3ATOPBI IS MOJNy4YEHUsS] (PepMEHTATUBHBIX
ruaponn3atoB  cbiBopoTouHbix Oenko / T.H. I'omosau, H.K. XKaGanoc, B.II. Kypuenko //
ITepcnexTuBHBIE OHMOKaTanmu3aTopsl ajist nepepadareiBaromux orpacieit AIIK: ¢6. Hay4. Tpynos V
MexnyHapOOHOTO HayYHO-TIPAKTHYECKOTo cumrnosuyma, 26—27 mas 2010 r., Mocksa / Ilox pen.
B.A. Ilonsxosa u JI.B. Pumapesoit, THY BHHUMIIBT Poccenbxoszakagemun. — M.: BHUUIIBT,
2010. - C. 171-176.

11



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

173. Effect of genetic variation on the tryptic hydrolysis of bovine-lactoglobulin A, B and C/
LK. Creamer [et al.] // J. Dairy Sci. — 2004. — Vol. 87. — P. 4023-4032.

174. IlyTH CHIDKEHUS] QJJIEPTeHHOCTH OENKOB MOJIOKA W TMOBBIIICHUS WX YCBOSEMOCTH /
T.H. 'onosau [et al.] / Hayunsie ctpemnenns — 2010: cOopHuk marepuaioB PecrnyOimkaHckon
HAYYHO-TIPAKTHUECKON MOJIONIEXKHON KOH(EPEHLUH ¢ MEXIyHAPOAHBIM ydacTuem, r. MuHck, 1-3
HOs10pst 2010 r. — Munck: benapyc. maByka. —2010. — Y. 2. — C. 420-422.

175. Whey protein antigenicity reduction by fungal proteinases and a pepsin/pancreatic
combination / J. M. Ena [et al.] // Journal of Food Science. — 1995. — Vol. 60. — P. 104-116.

176. Maynard, F. Human IgE binding capacity of tryptic peptides from bovine a-lactalbumin /
F. Maynard, R. Jost, J.-M. Wal // Int. Arch. Allergy Immunol. — 1997. — Vol. 113. — P. 478-488.

177. Ragno, V. Allergenicity of milk protein hydrolysates formulae in children with cow's
milk substitutes / V. Ragno // Eur. J. Pecliatr. — 1993. — Vol. 152. — P. 760-762.

178. de Boissieu, D. Allergy to extensively hydrolyzed cow milk proteins in infants:
identification and treatment with an acid-based formula / D. de Boissieu, P. Matarazzo, C. DuPont //
J. Pediatr. — 1997. — Vol. 131. — P. 744-747.

179. Reddy, .M. Structural and conformational basis of the resistance of B-lactoglobulin to
peptic and chymotryptic digestion / . M. Reddy, N K. Kella, J.E. Kinsella // J. Agric. Food Chem. —
1988. — Vol. 36. — P. 737-741.

180. Thermal modifications of structure and co-denaturation of a-lactalbumin and b-
lactoglobulin induce changes of solubility and susceptibility to proteases / C. Bertrand-Harb [et al.]
// Nahrung Food. — 2002. — Vol. 46, Ne 4. — P. 283-289.

181. Peptic and Tryptic Hydrolysis of Native and Heated Whey Protein to Reduce Its
Antigenicity / S.B. Kim [et al.] // J. Dairy Sci. — 2007. — Vol. 90. — P. 4043-4050.

182. Heremans, K. Protein structure and dynamics at high pressure / K. Heremans, L. Smeller
// Biochim. Biophys. Acta. — 1998. — Vol. 1386. — P. 353-370.

183. Reduction of immunoreactivity of bovine B-lactoglobulin upon combined physical and
proteolytic treatment / F. Bonomi [et al.] // J. Dairy Res. — 2003. — Vol. 70. — P. 51-59.

184. Kudryashova, E.V. Catalytic activity of thermolysin under extremes of pressure and
temperature: Modulation by metal ions / E.V. Kudryashova, V.V. Mozhaev, C. Balny // Biochim.
Biophys. Acta. — 1998. — Vol. 1386. — P. 199-210.

185. Application of high hydrostatic pressure for increasing activity and stability of enzymes /
V.V. Mozhaev [et al.] // Biotechnol. Bioeng. — 1996. — Vol. 52. — P. 320-331.

186. The effect of high pressure on themolysin / S. Kunugi [et al.] // Eur. J. Biochem. —
1997. — Vol. 248. — P. 567-574.

187. Dufour, E. Hydrolysis of B-lactoglobulin by thermolysin and pepsin under high
hydrostatic pressure / E. Dufour, G. Herve, T. Haertle / Biopolym. — 1995. — Vol. 35. — P. 475-483.

188. Effect of high hydrostatic pressure on the conformation of B-lactoglobulin A as assessed
by proteolytic peptide profiling / J.C. Knudsen [et al.] / Int. Dairy J. — 2002. — Vol. 12. — P. 791—
803.

189. Proteolytic pattern, antigenicity, and serum immunoglobulin E binding of beta-
lactoglobulin hydrolysates obtained by pepsin and high-pressure treatments / R. Chicon [et al.] // J.
Dairy Sci. —2008. — Vol. 91, Ne 3. — P. 928-938.

190. Evaluation of the residual antigenicity of dairy whey hydrolysates obtained by
combination of enzymatic hydrolysis and high-pressure treatment / E. Pefias [et al.] // J. Food
Prot. — 2006. — Vol. 69, Ne 7. — P. 1707-1712.

191. Effects of combined microwave and enzymatic treatments on the hydrolysis and
immunoreactivity of dairy whey proteins / F.J. Izquierdo [et al.] // Int. Dairy J. — 2008. — Vol. 18. —
P. 918-922.

192. Gmoshinskii, 1.V. Effect of Maillard protein modification on protein resistance to
hydrolysis by digestive proteinases / 1.V. Gmoshinskii, V.K. Mazo, N.F. Samenkova // Vopr
Pitan. — 1981. — Vol. 6. — P. 19-24.

12



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

193. Dalsgaard, T.K. Proteolysis of milk proteins lactosylated in model systems /
T.K. Dalsgaard, J.H. Nielsen, L.B. Larsen // Mol. Nutr. Food Res. — 2007. — Vol. 51, Ne 4. —
P. 404-414.

194. Villamiel, M. Influence of high-intensity ultrasound and heat treatment in continuous
flow on fat, proteins, and native enzymes of milk / M. Villamiel, P. de Jong // J. Agric. Food
Chem. — 2000. — Vol. 48. — P. 472-478.

195. Effects of high pressure and microwave on Pronase and a-chymotrypsin hydrolysis of b-
lactoglobulin / F.J. Izquierdo [et al.] // Food Chemistry. — 2005. — Vol. 92. — P. 713-719.

196. Nielsen, P.M. Functionality of protein hydrolysates / P.M. Nielsen // Food proteins and
their applications; Damadoran, S., Paraf, A., Eds.; Marcel Dekker: New York. — 1997. — P. 443—
472.

197. B-Lactoglobulin hydrolysis. II. Peptide identification, SH/SS exchange, and functional
properties of hydrolysate fractions formed by the action of plasmin / P.W.J.R. Caessens [et al.] // J.
Agric. Food Chem. — 1999. — Vol. 47. — P. 2980-2990.

198. Mahmoud, M.I. Physicochemical and functional properties of protein hydrolysates in
nutritional products / M.I. Mahmoud // Food Technol. — 1994. — Vol. 48. — P. 89-95.

199. Iwaniak, A. Proteins as the source of physiologically and functionally active peptides /
A. Iwaniak, P. Minkiewicz // Acta Sci. Pol. Technol. Aliment. — 2007. — Vol. 6, Ne3. — P. 5-15.

200. Lopez-Exposito, 1. Protective effect of milk peptides: antibacterial and antitumor
properties / I. Lopez-Exposito, 1. Recio // Adv. Exp. Med. Biol. — 2008. — Vol. 606. — P. 271-293.

201. Ebringer, L. Beneficial health effects of milk and fermented dairy products — Review /
L. Ebringer, M. Ferencik, J. Krajcovi¢ // Folia Microbiol. — 2008. — Vol. 53, Ne 5. — P. 378-394.

202. Isolation and characterization of a novel antibacterial peptide from bovine aS1-casein /
K.B. McCann [et al.] // Int. Dairy J. — 2006. — Vol. 16. — P. 316-323.

203. Increased remineralization of tooth enamel by milk containing added casein
phosphopeptide-amorphous calcium phosphate / G. Walker [et al.] // J. Dairy Res. — 2006. —
Vol. 73. —P. 74-78.

204. Hartmann, R. Food-derived peptides with biological activity: from research to food
applications / R. Hartmann, H. Meisel / Curr. Opin. Biotechnol. — 2007. — Vol. 18. — P. 163-169.

205. Jost, R. Whey Protein Aller-genicity and its Reduction by Technological Means / R. Jost,
J.C. Monti, J.J. Pahud // Food Technol. — 1987. — Vol. 41. —P. 118-121.

206. Gorthler, 1. Characterization of antigens and allergens in hypoallergenic formulae /
I. Gorthler, R. Urbank, J. Forster // Eur. J. Pediatrics. — 1995. — Vol. 154. — P. 289-294.

207. Nakamura, T. Antigenicity of whey protein hydrolysates fractionated with ultrafiltration
membrane / T. Nakamura, H. Sado, Y. Syukunobe // J. Japan. Soc. Food Sci. Technol. — 1992, —
Vol. 39. —P. 113-116.

208. Knights, R.J. Processing and Evaluation of Protein Hydrolysates / R.J. Knights //
Nutrition for Special Needs (Lifshitz, F., ed.), Marcel Dekker, New York. — 1985. — P. 105-115.

209. Allergenic and anfigenic activity of peptide fragments in a whey hydrolysate formula /
E.M. Van Hoeyveld [et al.] // Clin. txp. Allergy. — 1998. — Vol. 28. — P. 131-137.

210. Siemensma, A.D. The importance of peptide lengths in hypoallergenic infant formulae /
A.D. Siemensma, W.J. Weijer, H.J. Bak // Trends Food Sci. Technol. — 1993. — Vol. 4. - P. 16-21.

211. Pedersen, B. Removing Bitterness from Protein Hydrolysates / B. Pedersen // Food
Technol. — 1994. — Vol. 48. — P. 96-98.

212. Smith, I. Treatment of phenylalanine hydroxyiase deficiency / I. Smith // Acta Pediatr. —
1994. — Vol. 407. — P. 60-65.

213. Brenner, H.J. Amino acid composition of food products used in the treatment of patients
with disorders of the amino acid and protein metabolism / H.J. Brenner, A. Aninnos, B. Schulz //
Eur. J. Pediatr. — 1996. — Vol. 155. — P. 108-114.

214. Manufacture of phenylalanine-free protein hydrolysates / M. Heindorff [et al.] // East
German Patent DD 262. — 1988. — P. 674.

13



Tpyab! 6I'Y 2010, Tom 5, vactb 1 0630pbI

215. Cogan, U. Debittering and nutritional upgrading of enzymic casein hydrolysates /
U. Cogan, M. Moshe, S. Mokady // Sci. Food Agric. — 1981. — Vol. 32. — P. 459-466.

216. Enzymatic production of a low-phenylalanine product skim milk powder and casemate /
L.J. Lopez-Bajonero [et al.] // J. Food Sci. — 1991. — Vol. 56. — P. 938-942.

217. Ambrus, C. M. Phenylalanine depletion for the management of phenylketonuria: use of
enzyme reactors with immobilized enzymes / C.M. Ambrus // Science. — 1978. — Vol. 201. —
P. 837-839.

218. Use of hydrolysates in the treatment of cow’s milk allergy / L. Terracciano [et al.] //
Ann. Allergy Asthma Immunol. —2002. — Vol. 89, Ne 1. — P. 86-90.

219. Dean, T. Cow’s milk allergy: therapeutic options and Immunological aspects / T. Dean //
Eur. J. Clin. Nutr. — 1995. — Vol. 49, Ne 1. — P. 19-25.

220. The natural history of intolerance to soy and extensively hydrolyzed formula in infants
with multiple food protein intolerance (MFPI) / D.J. Hill [et al.] // J. Pediatr. — 1999. — Vol. 135. —
P. 118-121.

221. Evalution of an extensively hydrolyzed casein-whey protein formula in immediate cow’s
milk protein hypersensitivity / M. Martin-Esteban [et al.] // J. Pediatr. Gastroenterol. Nutr. — 1998. —
Vol. 26, Ne 4. — P. 398-401.

222. Fischer, J.E. Nutrition In Liver Disease / J.E. Fischer, T.D. Kane // Present Knowledge in
Nutrition (Ziegier, E E., Filer, L.J., eds), ILSI Press, Washington, DC. — 1996. — P. 472-481.

223. Schenker, S. Nutrients in the pathogenesis and treatment of hepatic encephalopathy /
S. Schenker, J.E. Fische, T.D. Kane // Nutrition and the Origins of Disease (Halsted, C.H., Rucker,
R.B,, eds), Academic Press, London. — 1989. — P. 285-307.

224. The role of plasma amino acids in hepatic encephalopathy / J.E. Fischer [et al.] //
Surgery. — 1975. — Vol. 78. — P. 276-290.

225. Okita, M. Treatment of Liver Cirrhosis by branched-chain amino acids enriched nutrient
mixture / M. Okita, A. Watanabe, H. Nagashima // Nutr. Sci. Vitaminol. — 1985. — Vol. 31. -
P. 291-230.

226. Campolio, O. The BCAA/AAA ratio of plasma amino acids in three different groups of
cirrhotics / O. Campolio, D. Sprengers, N. Mclntyre // Rev. Invest. Clin. — 1992, — Vol. 44. —
P. 513-518.

227. Use of branched amino acids for treating hepatic encephalopathy: clinical experiences /
R.F. Fanelli [et al.] // Gut. — 1986. — Vol. 27. — P. 111-115.

228. Enzymatic modification of zein to produce an non-bitter peptide fraction with a very
high fisher ratio for patients with hepatic encephalopathy / S. Tanimoto [et al.] // Agric. Biol.
Chem. — 1991. — Vol. 55. = P. 1119-1123.

229. Low Molecular weight sunflower protein hydrolysate with low concentration in aromatic
amino acids / J. Bautista [et al.] // J. Agric. Food Chem. — 1991. — Vol. 44. — P. 967-971.

230. Sunflower protein hydrolysates for dietary treatment of patients with liver failure /
J. Bautista [et al.] // J. Am. Oil Chem. Soc. —2000. — Vol. 77. — P. 121-126.

ALLERGENICITY OF MILK PROTEINS AND WAYS OF ITS DECREASE
T.N. Halavach ***, V.P, Kurchenko **
*RUF «Institute of Meat and Dairy Industry», Minsk, Belarus
**Belarusian State University, Minsk, Belarus

Review has been devoted to the problem of milk proteins allergenicity and the methods that
allows to receive a hypoallergenic protein component for products of baby and specialised food.
Current information about the immune mechanism of food allergy formation, physical and chemical
properties and antigene determinants of casein and whey proteins has been presented. As the basic
approaches of decrease in milk proteins allergenicity have been defined heating, processing by a
high pressure, chemical modification (Maillard reaction), enzymatic hydrolysis. The combination of
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physical influence, in particular thermodenaturation, and proteolysis have been represented in the
capacity of the most accessible and effective way of hypoallergenic protein component making.
Importance of post-hydrilysis processes for enzymatic hydrolysates manufacture with the desired
properties has been shown. The main categories of products of specialised food on the basis of
protein hydrolysates have been characterised.
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