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3yrorcfl HoBble BoAopoAHbre t4 Encynbqt44-
Hbre MocTrKr4 r afperilpyloT rracTLlr-lbr 6enKa.

Burcorre reMneparypbr cnoco6crBylor
yBelrileeHilo yAenbHoro Beca arpefaToB
cbrBoporogHbrx 6eflKoB 14 l4x pa3Mepa. B

MOflOKe, HarperoM Ao 90-1 40 'C, geHary-
pilpoBaHHbre (nonnveprsoBaHHbre h arpe-
rilpoBaHHble) cbrBoporoqHbrc 6enKV nt46o

o6pa3yrcr oAHopoAHoe noKpbrrile Milqenn
Ka3erHa B BrEe KOMnTeKCOB C Kanna-
Ka3e[HoM npr pH<6,6, nil6o HaxoAflrcfl B

nra3Me MoroKa B Bille pacrBopl4Mbrx arpe-
raroB npr4 pH>6,6. OEHoepeveHHo npo-
t4cxoAFT t43MeHeHilfl MrHepanbHbtx Be-
ulecrB, Ka3eilHa, xhpa, flaKro3br il.qpyr[x
cocTaBnfl pull4x Mofl oKa. Kase14Hoeute N4il-

Llennb| El4ccoqr,ll4pyror. <Doc$ar Kan bll4r
HacTLlqHo BbrnaAaeT B ocaAoK, gacTilqHo

MilHepanil3yeT noBepxHocTb Ka3eilHoBbrx

MilLlenn. Ocax,qeHne Ha noBepxHocrr4
M ilLlenn Ka3erHa AeHaTyp14poBaHHoTo
p-narrorno6ynrHa r SocSara KanbLlrfl
Be[er K r4x yKpynHeHro. Vaenrveune pas-
Mepa 14 il3MeHeHile BeflilgvrHbr 3apflEa
Mrqenn Ka3eilHa npilBorqflT K noHrxeHLllo
repvocra6nnbHocrr4 MoroKa (A.Tenen,
2012; A.J.Vasbinder, 2003; r Ap.). B pesynb-
rare repvoo6pa6orrur rsveHntorcR Srsr-
KO-X14M14HeCKile (KilCnOTHOCTb, Bf 3KOCTb,

onrt4gecKile, SneKTpoxt4Ml4ltecKhe LA Awr!,e
xapaKTeprcrrrr), a rarxe opraHonenrh-
qecKr4e r rexHonorrqecKre cBorcrBa Mono
ra [1-3].

llagnulan renfloBafl o6pa6orKa He

Bbl3blBaer r43MeHeHnh aMilHoKrcnor 14 yny+
uaer nepeBapnMocrb rno6ynnpHurx 6enxoe

6naro4apq,qeHarypaLlrlt ilx HarilBHolZ crpyK-

rypbr, npenf rcrByrou-lei,qocryny K nenTt4A-

HbrM cBF3fl M nru_leBaprTenbHbrM cpepMer}

TaM, il VHaKTt/1Bau]/|tA t'tX VnrV6UtOpOe
KasevlH B orfll4qile or cbrBoooroi{Hbtx 6enrc
uveer 6ecnopr4oeHyro r 6onee 4ocrynHyrc
crpyKrypy, BcfleEcrBr4e LreFo o6nalaer Bbr@

roil creneHup nepeBapilMocru 6es npeq
BaprrenbHofi 4enarypaqnr [4, 5].

f1o 4anHurv [5, 6], creneHb .qecrpyK-
r_lt4n HaTilBHbtx norl/|nenTilAoB MonoKa

EocTrrana 15-27 7o npil noBbrueH./MTer/-
neparypbt B l,lHrepBane 65-95'C u npo
AonxilTenbHocr14 eurgepxru.,Qe- r
pecrpyKrypl43aL.|hfl nonilnenrnAoB npv
HarpeBaHril npilBoAilnil K r3MeHeHhrc
l4HTerpafl bHottr aantorcvgaHTHof aKThB-

Hocn4 MoroKa. C yBenrgeHileM TeMne
paTypbr il npoAonxilTefl bHocTl4 BbrAepxKv
ycilnuBanocb IOrl (noestueHile co.qep
xaHrle TEK-pearrpyrculilx npoAyKroB
NDil CHilXEHTil KATANA3HOfi AKTilBHOCT}T
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HerarueHoe BruflHre lrHTeHcuBHoro repMuqecKoro Bo3AericrBl4fl Ha cocraBHbre '{acrn MoroKa

Paspyuenue
TepMofla6ilnbHbrx

BilTAMilHOB, NUTMEHTOB

f lepexog pacreopuvsrx conefr
B HePaCTBOPl,lMble, Bblna,qeHue

LtacTLt cofleu B ocarqoK,
OTUENTEHilE KANbUHH OT

Ka3e n H arKan bqra i$oc$arno ro
KOMnfl eKCa, MUHepanil3aqHF

noBepxHocTtl t\4 t4Llenn
KOnnohAHbrM KanbqileM

Veerh.reHile pa3Mepa Lracrhq
Ka3euHa, cHhxeHile ero
repvoycrorZvnBocrt t

cnoc06Hocru cBH3btBarbcff
cbreyxHbrM cpepMeHTov

BnneHne pexn MoB TepMooSp a6otKvr
Ha oTHocrrenbHyro 6monornrlecKylo
qeHHocrb MoroKa

fl-p rexn irayr 3.C.3OEKOBA,
KaHA rexH aayr T.fl .OVFCOBA,
KaHA rexH. uayx A.B.3EHAHA,
A..q.rABPl4'|14HA, 14.P.lllEJtArhHOBA
B H h 11 uon o q noi n poM bt rJJn e H Hocru

epMrHecKafl o6pa6orra MofloKa
RBnffercF ocHoBHof TexHonorrqe-
cr<orl onepaqneit npv npolr3Bo4crBe

MonoHHbrx npo.qyKroB. flprueHeHre vpes-
MepHo xecrKr4x pexilMoB Tennoeoil o6pa-
6oxr voxer Bbr3brBarb AecrpyKTr4BHbre
npoqeccbr, npilBorqFU-lile r cHrxeHvrro 6r,ro-

noril.recKoi qeHHocrn MonoqHbrx npopyKfoB
(cv. pr,rcynox). Crenens il3MeHeHr4fl cocraB-
Hbtx yacref 14 TexHoflorilyecKrx cBot4crB

MOnOHHOIO Cblpbf 3aBilCtff Or reMneparypbl
HarpeBaHilq h npo,qonxilTenbHocTr/ SKcno-

3t4L!t4A. Tar, npr reMneparype or 80 go
90'C rrr coorBercrByror.qeil esr4epxxe
(80'C,20-30 vr,rH;85 'C,5-20 vuH; 90 'C,
1,5-6,5 vrH) Ha6nngahcrcn HapyueHhe
BoAoporqHbrx il no6o.{Hurx BafleHTHbtx cBfl-
aei nonunenrrgHurx qenei cbrBoporogHbrx

6enroe, nphBoAflulile K ilx pa3BeprbrBaHilo.
l1pr,r 6onee esrcor<oi reMneparype (90'C,
1,5-6,5 vrH; 95'C, 1-5,5 wvrH; 100'C,
1-4 r'run; 112 "C, 40 c - 2,5 vrH) o6pa-

9acruqFran EeHarypaqilF
6enxoa vev6oas
xr4poBbrx rno6yn,

HapyueHne hx qeflocTHocTr4

lzlsove pnsaqun naKro3bl
il B3auMo.oeicrBile

c aMilHoKl4cfloTaMtl -
M efl aH oilAr,1 H OO6paaoean ue

leuarypaqun, arperaqur il Ko-
arynFqufl 6enKoe, B3at,tMo-

gefrcrere SyHxqronansnurx
rpynn aMuHoKrcnoT

lloseneHre cao6o4noro xupa,
noABepxeHHoro

aBTOOKI4Cfl eHil|o, nilnOnU3y;
6enoK-nHn ilEH brx arperaroB

OcegaHne arperaroB 6enxoe
Ha rpercU-ler noBepxHocrlil,

KoM nneKcoo6pa3oBaHile
p-naxrorno6yn nna

c K-Ka3euHoM,
cHuxeHhe

TepMoycrot.r 14Bocl,r
Ka3eilHa

Bnunuue gnurentuoh eucoxoreuneparypuoh o6pa6orxu Ha KoMnoHeHTH MonoKa
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utbHo Bo3MoxHbte coxpaH HocTb
fr44Hblx Qparqri MofloKa tA aHrv-
THyo aKTilBHocrs o6ecnerrean
0 'C e re.ieHile 5 MrH. l-loxoxril
Ha6no4ancn npn 90 oC 

B reqe-

lBb rcoKoreM neparypHan o6pa6or-
le go 135 oC il eurlue B TeyeHre
tax cexyHg) o6ecne.{ileaer nony-
SOnacHoTo npo.qyKra c EnilTenb-
ioM rorqHocTl4 npil Mt4HnMaflbHOM

r nuuleeorZ, 6ronoril.lecxoi ueH-
)praHonenrllqecKilx cBof crB no
llo c nacTepr3oBaHHbtM MOJIOKOM.

[l4TenbHoi BbtcoKoreM neparyp-
epv3aqntt Ll oco6eHHo npil cre-
lvtvt vt TonneHil14 npo4cxoAflT
yulecTBeHHOe noBpex,qeHre
r 6enKoe il yMeHbueHile.qocryn-
(oropbrx aMrHoKt4cnor. Iaxrosa
eicreyer c 6enravr r ceo6og-
[4HOKilCfl OTaMr - npohcxoAl4T
14rHoo6pasoBaHile (peaxqran
, BCne.qcTB[e KoToporo il3Me-
Ber, BKyc il apoMar vorora. flpr
leH b opraHonenTilHecKilX t43Me-
)floKa 3aBrcilT oT TeMnepaTyp-
)HHoro pexilMa o6pa6orxr.
rorgrHoo6pa3oBaHile Moxer
rrbcfl npil HapyuleHilil ycnoenh
oro xpaHeHilfl ToroBoTo nporqyK-
ynbrare eaarvogefi crBilr Kero-
apoB c aMhHorpynnaMil aMrHO-
pot4cxo.qnT ilx KoHrqeHcaLlrfl 14

r3autan c norBfleHileM 6onuuoro
pasHoo6pasHbtx nonilMepoB.
u rx o6pasoeaHhn AocraroqHo
He BCerAa npe,qcKa3yeM, TaK KaK
:q 6onuuoe KonilgecrBo npoMe-
( nporqyKToB, esarvogetacrey-

'f c ApyroM 14 LtcxorqHbtMr4 Beu]e-
pl4 STOM Xl4MilYeCKafl aKTilBHOCTb

rr rilna 6enxoe. Tar, Hanprvep,
-rHo, qro peaKqiloHHaF cnoco6-
r3eilHa npilMepHo Ha 45 "knvxe,
cran u6yv r Ha r p-narrorno6ynra-
loBaB[urecff 6enroeo-yrneaog-
nHeHVfl rpyAHo pacu.lennfl orcF
ruTenbHblM t/l CpepMeHTaMil il
TcF opraHr3Mow. VveHuulaercs
ro rqocrynHoro nv3tlHa,9To npil-
H[xeHt,tto 6ilonorrqecKoi ueH-
lKa npoEyKTa. Eronoril.tecKaq
crs 6enra Moxer cHrxarbcfl
r o6pasoeanrh HarqMoneKynqp-
roBbrx crpyKryp B pe3ynbrare
hctevn 6enroeurx gacrLl_l Mexgy
,l c oKt4cIeHHbtMt4 XilOaMr.
tHsrl B.M.Mehta, npoqenr cen-
nv3t|Ha B nacTepr3oBaHHOM
THOCilTefl bHO CbtpoTo MoroKa

cocraBflRer or 0 go 2 %, VBT-rvonoKe - or
0 no 10 "h, ctepnnnsoBaHHoM MonoKe -
or 10 4o 15 %. B MexgyHapo.qHoi nparcrrare
t43BeCTHO rCnOflb3OBaHile ilHAnKaTOpOB
cTeneHil cBF3btBaHrfl nt43nHa B qenflx pery-
nupoBaHt4fl . Hanpravep, no cogepxaHhrc
Qypo3rHa onpeAenfl orcF,qo6aeneHile rep-
voo6pa6oranHoro KopoBbero MofloKa K

ilcxo,qHoMy cbrpovy 6yrZeonilHoMy MonoKy
npil npoh3BorqcTBe cbtpa "Moqapenna" r
KaqecrBo cMecet Anfl Aerei rpyAHoro Bo3-
pacra. lzlranufl HcKoe 3aKoHogarenbcrBo
orpaHilqrBaer co4epxaHile SyposrHa e
nacrepil3oBaHHoM MonoKe 4o 8 vr/100 r
6enxa (<0,3 7o ceqsaHHoro nrsrHa) c
Llenblo BbtFBJleHl4F rCnOfl b3OBaH Vfl t4HOfO

cbrpbfl, KpoMe cbtporo MofloKa, npil npo-
l/l3BOfqCTBe nacTepil3oBaHHO|-O nilTbeBOTO
vorora [6].

O4Ha us uagnit caxapoaMilHHoil pear-
qtta4 npnBoqt4T r< o6pasoeaHrto naKTyfl 03bl
(narrynosonrsnHa). lzlseecrHo, ero fl aK-
ryno3a fl Bnfl ercn e$SerrreHsrv npe6ro-
rrrov (crrvynrpyer pocr Mofl oqHoKilcfl btx
Mr4KpoopraHil3MoB t4 6ufinpo6arcepvil),
cnoco6creyer ynyqueHrto BcacbtBaHrfl
Soc$aroe r conei Kanbqrn tA MarHVr,
noiqaBneHrto naroreHHot, rHrnocrHofr
M14KpOQnOpbt 14, cneAoBaTerbHo, cHrxe-
Hl4hC Co.qepxaHt4fl ToKct4gHbtx Beu]ecTB 14

HexeflarerbHurx SepveHroB, a raKxe oKa-
3brBaer Apyrot4 nogilrreHuri e$Sexr Ha
opraHil3M geroBeKa. Kpove roro, npo-
EyKTbr MenaHoilArHoo6pasoBaHill cBr3bt-
eaot Fe2*, BoccraHaBnhBalor nepoKo4fl b-
Hbre rilnrgHbte pagrKanbt (ROO'), r.e.
npoff Bfl fl toT aHTilOKCilAaHTHbte CBOT4CTBa.

l-.A.3raraHurHorZ ra 4p. [7] eurneneHa
BbrcoKaF t{yBcTBilTenbHOCTb TeCT-Kynbrypbl
Saccharomyces cerevisiae K il3MeHeHilo
KaqecTBa MoflOKa npr nacTepilsauvtA u
noKa3aHa noroxl4Tefl bHaF KOppenFLll4fl
MexAy cKopocTblo pocTa rqporcKeBbtx Kne-
TOK ta aHTilOKCtt4aHrHOi arrhBHocTblo Moflo-
Ka npr pa3nilgHbtx pexilMax nacTepil3aqilr4.

Taruvt o6pasov, npo,qyKrbt peaKqilil
MenaHoilALlHoo6pasoeannfl oKa3bt Baor
HeoAHO3HaqHOe BflilFHre Ha cBol4cTBa
nporqyKra. C o4Hoi cropoHbt, oHra $op-
Ml4pylor BKyc, apoMar il qBer, o6na4a-
or aHTiloKcl4,qaHTHof , aHruvrrpo6HorZ
(ecnegcrere o6pasoeaHrr nepeKr4cr,
noEaBnFrcqer4 pocr E. coli n Listeria),
npe6norrvecKofi aKrheHocrbro r rqpyrrMil
nore3HbrM14 ceofcreavr. C gpyroi cro-
poHbr, cHilxaor 6ronorrqecKyto L{eHHocrb
roToBoro npoAyKTa BcneiqcTBile cBfl3bt-
BaHilfl flaKTo3bt u aMilHoKr4cflor, oco6enHo
nv3vHa, Koropbte cTaHoBFTCf TpyAHO

AocrylHbtM14 gnfl nilu]eBapilTensHurx Sep-
MeHTOB 14, KaK CneECTBile, nroxo vcBail-

Baorcfl unv He ycBafiBaprcn eoo6u1e.
llpr cnraurov rHTeHcilBHoM nporeKaHilil
peaKLl4r Mailnpa voryr o6pasoBbtBarbcfl
TOKCI4HHbte Lrnr KaHqepofeHHbte Beqe-
crea. B ro xe BpeMfl orMegeHo, itro Bbtco-
KOMOAeKynfl pHbte Mefl aHovtqa4H6t noAaB-
nnor o6pasoBaHile KaHqeporeHHbtx
N-HrrposoaMrHoB. f1pr,r 4nrrensHofr
BbrcoKoreMneparypHora o6pa6orre npo-
zcxoART TaKXe TaKile HeraTilBHbte npo-
qeccbr, KaK Eerpa4aqrn repvona6rnuHurx
BilTaMrHoB (ennoru ,qo nonHoro pa3py-
lueHiln BilTaMilHoB C, Br, p-raporraHa
r gp.), neperilcHoe oKrcreHile flranilAoB,
o6pasoeanue 6enor-nrnngnbtx arperaroB.

Pagnta.tHurrvlt4 t4ccneAoBaH ilF Mt4 orMe-
YaeTCfl HeTaT[BHOe BnL4'flHt/1e npO.qyKTOB
peaKL1414 MenaHoilAl4Hoo6paeoeaHrR Ha
pa3BilTile pa3nrqHbtx 3a6oneeaHilil .leno-
BeKa h cKopocrb o6u_lero crapeHilfl opra-
Hil3Ma. Oreergno, qro B LlenFX nperq-
orBpau.leHtar 06pa3oBaHilfl r3fl rluHero
Kofl ileecrBa npoAyKroB peaKqtz't^ Mailnpa
n cHnxleHttr ycBoneMocrt4 6enxa Heo6xo-
ErM paqroHanbHbn4 nogxog npn o6pa-
6orre vonora-cblpbn Ann Mt/HVtMV3aqrla
KorlrgecrBa uapuil v o6uJeil BenryilHbl
repurvecroil Harpy3Kl4.

CreneHu ycBofleMocn4 6enra onpege-
flFror B onbtrax in vivo u (vnu) in vitro. B
onstrax tn vitro e cvctelax ( nencrH-Toiln-
cun" nu60 c ilcnofl b3oBaHl4eM uer|bHoKne-
TOqHbrx ceHcopoB, TaKilx KaK, HanpilMep,
npocreiurue rH$ysoprar Tetrahymena pyri-
formi s, MoAenilpyercfl npoqecc nepeBapil-
eaFrtaq 6erroB B xelryAoqHo-Kt4tueeHoM
TPAKTE,

ZlseecrHsr pa6orbt,Qx.A.Crorra ra

X.Cvrra, Koropbte ycraHoBtn/1 Hanvr,ve
nojroxilTefl bHot Koppenfl Llt4il Mexrqy
coAepxaHueM AocrynHoro n v3vHa, Mert4o-
HtAHa, apfvHt4Ha t4 ft4crt4qilHa B cpe,qe
(r=0,40 npil cogepxaHilh aMrHoKr4clor B

cpege >6 r/1 6 r N u r=0,63 npr co,qepxa-
HVVI aunHoKvtcnor B cpe4e <6 r/1 6 r N) r
pocroM Kynbrypbl Tetrahymena pyriformis.

B.A.rQonroeutM t4 Ap. [8] ycraHoeneHo
cHl4xeHhe q[creHHocTl4 r,rHQysoprra r cre-
neHil ycBoeHtAfl uMVt asora (Ha 46,4 u
51 ,4 ok coorBercrBeHHo) nponopqraoHaJlb-
HO yBenrqeHilto conepxaHr4f MeflaHo-
!/|AVHOB B nilOcpl4nil3rpoBaHHoM Mfce.
flonyreHHure .qaHHbte noiqrBepxgeHbt B

onbrTax Ha Kpbtcax, 9To cBrAeTenbcTByeT
o cxogcrBe SepveHrnsrx cl4creM, cBfl-
3aHHbrx c nporeonil3oM r yceoeurev 6en-
KoB, BblcLlJl4x xr4BorHbtx n un$ysopttit.

l-.[ens r,lccne4oeanuh - onpe4eneHile
BnvAHtAfl TeMneparypHurx pexrvoe o6pa-
6orru vonoxa-cbtpbfl nph npoil3BoAcrBe
TonfleHoro, creprnil3oBaHHoro r VTB-
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