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o,nuueeoi hHAYcrPuu t'v J'v"
KaHA. rexH iraYr T.Il'OVPCOBA
BH t/t n Monoq Hoit npoM btuneHHocrt4

PeaKrlrq SepveHrarreHoFo nepeaMil-

HilooBaHutr, orKpblrafl e 1937 T' coBer-

crravr 6noxnurararvrr'r A. E'SpayHLuTeiHoM

Hblx, TKaHfx MneKonr4Tapull4x' y MHOTI4X

6ecnogeoHo'{Hblx, B pacreHilqx' OnhcaHo

cBbl.le 55 pasnnrHutx aMilHorpaHc$epae'

KaTan h3ilpylou-lilx nepeaM ilH 14poBaH ile

BCex [3BecTHblx npilpoAHblx aMr4HOKilCnoT

r pFAa 6roreHHutx aMuHoB'

Peaxqun, Karanil3rpyeMste Tl-' sHa'ru-

TenbHo uaveHRor Sn3nqecKue h xtaMt4Lle-

cKre caoilcraa 6enroe, rarne KaK BF3Kocrb'

TennoBan cra6nnuHocrb, SnacrrLlHocrb'

pn.qHblx 6enKoe. flpu erov il3MeHtllorctl

cocraB 6enra vero ron$opvaqhq' Taroil

6enor uoxer co'leraru ceoilcrBa hcxoEHblx

nporerHoB, a raKxe npno6perars HoBble'

HexapaKTepHble AnF r4cxoAHblx 6enKoe

cBotlcrBa.
l-lepeaq KoMMepqecKan unrpo6Han Tl-

(rvrTl-) eurgeneHa r43 Streptoverticillium

mobaraense KaK BHeKnerovHuti QepveHr'

C rex nop BblgeneHbl t4 oxapaKTep[3oBa-

Hut TI- ng MHoxecrBa vnrpo6Hutx ulrav-

MOB, B TOM 9l4cne reHHOMOgt'tQutqnpoeaH-

-i", A. subtilis vt Escherichia coli c

$epveHrarraaHoil aKrileHocrbto' cxogHo14

cTf Streptoverlicittium sp', Ho 6onee ner-

KrM npoqeccoM OLll4CTKl4'

B ornrqne or rxaHeeoil Tl- 'lenoeeKa

urroo6Has He 3aBilcl4T or Kanbqhn' nMeer

oAtlH crpyKrypHutil 4otrreH, MeHee orpaHr-

qeHHutil onrilMyM pH' MoneryntlpHar

uacca 6onee H[3Katl, sev y rraneeoi Tl-

liirl ""no""ra. 
KaranutrqecKaq il 6ro-

xttMt4qecKatl aKTilBHocrb vTI- cxo4nut co

ceofi creaMta rpaHcrnyraMuHa3 xhBorH blx

r pacreHnil, HecMorptl Ha orcyrcrBre

roMOnornil nocneAoBarenbHOCT[4 aMuHo-

KilcnorHofo cocraBa n rpexrvepHotl crpyr-

rypur (fiefiszek M., Misiewicz A'' 20141'

d"""rrarpyloulafl aKrilBHocru t'tTl- 6o

flee Hil3Katl, qeM TpaHcaMilAl4pytoulafl no

cpaeHeHrrc c rTl-.
CoeceNa HeEaBHo BnepBble noKa3aHo-

qro rvnrpo6Hatl rpaHcrnyraMilHa3a'qeMol-

crpt4pyer ropa3Ao 6onee ulnporylo cne

uudtrvHocru aqhn-aKqenropHoro cy6crpa

ra (Ruh T. let al'], 2014)' C ilcnonsgoeaHher'

rvrTi erraecre c coorBercrByloull4Mn neP

Bl4gHblM14 aMuHaMu B KaqecrBe cneficep@

e 6enox uoryr 6utru BKnoqeHbl pa3nut{Hb€

$yHr<qnoHanbHble rpynnbt: rap6ot<crnr

Hire, Soc$arHble, caxapilEbl l4 r'&
(Ohtsuka T. [et al.], 2000)'

Tl- axrraeHa B [ul4poKoM 4nanasoue ptl

ilHaKTrBilpyercfl B TeLleHile 1 vtrH' np

nocne,qHee BPeMF B Poccun no-

ABAnAcb coo6uleHnn o rexHono-

rrqecxoil eSSerrileHocril QeP-
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MeHTa rpaHcrflyfaMilHa3bl (Tl-) e nraqeeota

n.,.,t",tn"r*ocrra (3o6roea 3'C'' Oyp-
B', 2017; lllnefi-
,2O15; CeueHo-
t-op6aroaa C.A.,

201 1 , Fu-rr<raH A.t/., 2019)' B ro xe epeYl

6egonacHocrb il pt4cKvl npraveHeurn Tl-

Ha reppilropl4 t't PQ tt EASC He oqeHrBa-

finc6 tA B nepeqHe $eprueHrHutx npena-

paroB, pa3peueHHblx rqnf npilMeHeHutl

npl4 npor3BoAcrBe nru]eBOil npogyrqnr

fiorno*""r" 26 TP TC 02912012' AaHHbrtr

6epueHr orcyrcrByer' Bonpoc o BKrloqe-

nrra Tl- B nepeqeHb $eprrleHrHutx npena-

paToB, pa3peueHHblx Anfl r4cnonb3oBaHiltl

B nilLueBof npoMblulneHnocrra EAOC'

Moxer 6stru peuleH TonbKo npr ycnoBrr

nonyLleHnf AOCTOBepHblx SKCneprHblx AaH-

Hutxo6 orcylcrBl4l4 pl4cKoB Anfl HaceneHrn'

cBfl3aHHblx c ero nphMeHeHnerrl' flpeg-

craBnneM o6sop raH$opMallilt4 o HeKoro-

pbrx acneKrax npilMeHeH[n Tf e uexgy-

Hapo,qHof nPaKTilKe''TpaHcrnyraurHa3bl 
- ceMefi creo qep-

MeHroB (EC 2.3.2.13), BnepBble onilcaHHblx

e 1959 r. TpaHcrnyraMrHa3a - R-rnyra-

MnHiln-nenTilA:aMrH T-rnyraMilHhn-TpaHC-

Sepasa, nphHagnexrr K Knaccy aMnHo-

roaHc$epas, Bbl3blBarculilx peaKlll4to

neoeaMr4Ht4poBaHuF' Tl- raranrsrpyer
peaKqiln aqhnbHofo nepeHoca' cul4BaHl4fl

MexAy Gln ra Lys ocrarKoB 6enxoe ilnu

nenrrgo" (rpancarurgrpoBaHne) il ne3.a-

tr4rpo""nr" (Kieliszek M', Misiewicz A''

201 4\. Ecnnnil3rH fl Bfl fl ercfl aKqenropoM

arlrnuHoil mynnbl, ro wonexyna 6enxa o6o-

rau-laercr sroil aMnHoKl4cnotoil' llepegara

aunnuHoil rpynnbl Ha ocraroK nu3ilHa' cBfl-

3aHHOro c nonilnenr[gHoil qenuo' nHgy-

Lll4pyeT npoqecc <cl'llt/BaHrH" ' Kpotrle roro'

TI- xaranrasnpyer peaKqilo Ae3aMnHilpo-

BaH[tl ocTaTKOB rnyraMilHa' ecflil HeT cBo-

6o,qHutx aMilHorpynn' f'lpn eroru MoneKynbl

BOEbI BblcTynaor B ponil aqiln-aKqenropoB'

90 "C - 6es eutgePxru'
KaraniltrqecKae PeaKqufl SePvern

c reneo6pasyoull4M14 6enraur ocraHaF

nnBaercn npil ncrou-leHru cy6crparHar

6enra eo epervrn o6pa6orrn' OepveHr r
SyHr<r.laonr,rpyer r3-3a Henocrarll 31!
crpara. Fl enqercR caMooFpaHileilBalou-llr

cn $epveHroM, TaK KaK E ltl MHorilx nr4uF

Bbrx cl4CTeM CyulecTByer

ypoBeHb ero ilcnoflb3oBaHrtl Anfl

r.ueHilr ceHcopHblx cBofcrB' npeBbl

KOTOporo HeraTnBHO CKa3blBaeTCtl

KaqecrBe npoAyKra'
fl pnueneHrae Bbl,qefl eHHof il3

6uonornqecxrx ncro'lHl4xoe Tl- e rl

nDOMbll.ufl eHHOCTn no3BOnilno

onperqeneHHble npoqeccbl, qro

K 3KOHOM[4I4 sHeprilh vl 3arpar'

6nonoril'lecKan Tl- ncnonusyercn e

orpacfl 9x nnuleeoil npoMbluneHHocrl4

ynyqueHilg TeKcrypbl, BHe[lHero Bl

i"epAoct, t4 cpoKa roAHocrl4 MFca'

Hbrx npogyKroB; ynyquleHutl KaeecrBa

cru, ynyLllxeHilfl TeKcrypbl 14 3flacril'rHq'

^otr{iet; 
ynytl uleH ilfl cra6unsnoctn

rypbl MonoeHblx npoAyKroB t4

noTepb cblpbtl; yMeHbueHiltl

BHeuHero enga 6enxoeblx nneHoK'

rnotroqHAs nPOMbI|unEHHOCTb
Ne 4, 20



H o6beMa BbtneqKr (Kieliszek M.,
icz 4., 2O14; Martins l.M. [et al.],
l-lpovurr-uneHHocrb pacurpilna

aHre vTl- AflF <cu.JtaBaHhn>

B Cefl bcKoxo3Ft4cTBeHHbtX OTXO,qax;

143BOACTBe niln[iqilpoBaHHOrO
BoccraHoBfl eHrF cpyHKq14oHanb-

rflrcTeHa il3 noBpexgeHHoi Hace-
nuJeHilLlbt ; SMynbrilpoBaHfi F

rereporeHH btx ftpoAyfioB pac-
tA nu X.t4Bor Horo n po ilcxoxfl e -

NUEHhqHOTO TflOTEHA
vnv 6nonnacrrqnuri vare-

niluleBot npoMbil.IlreHHo-
fl HHo coBepueHcreytorcn. C

yfi yer.lleH t4n cpyH KqiloHan bHocTt4

o6pa6orra BbtcoKr4M
yJlbTpa3ByKOM, Ml,lKpOBOn HO-

yfi bTpacphoneroBoe il3nv9eH ile
s.M.T. [et at.], 2018).

Tare uJr,tpoKoro np4MeHeHilfl B

npoMbLlneHHocril Ha 3ana.qe
qefloBeK norpe6nrer go 15 wr

(Yokoyama K., Nio N., Kikuchi Y.,
KilnofpaMM nl4U_I4 Corqepxm

orono 50-1 00 vr vTf.
n Tl- o4o6peHa Anr ilcnonb-

B nilu_leBbtx npo,qyKTax e CIJJA,
Bpaznnvvt, fnonun, Koper,

TarnaH4e, Aecrpanrar t,r Hoeof
B 2015 r. rovnaHrefi Ajinomoto

Ha BKnoyeHile Tf e nraule-
EC (rzHSoprvaqilF KoMnaHilr

to - http://www.transglutami-
. Bo Opanrlrr vTl- o4o6peHa

e repvoo6pa6oraH-
brx npogyKrax, Mflce, xne6o-
h MofloqHbtx nporqyKTax B Ka-

aTeflbHoro cpeAcTBa.
Tl- He paeperueHa B Eanw.
r IJJeerZqaprail pa3peuJeHa

e repvoo6pa6oraH-
tA3qenrtflx. B l-epvaHr,rr vTl-
pacqeHrBaeTcfl KaK TeXHO-

cpe.qcTBo, nocKonbKy B KoHeLt-

oTcyTcTBytoT ee TexHoflo-

QyHrqrr tS 3 (3) 3aroHa o
nporqyKTaX r npoAoBonbcTBeH-

(LFGB)1. Xorq vTf go6ae-
npoAyKrbt B npoqecce

, B pe3ynbTare Hero oHa
peaKqilr cTaHoBFTCF rflr

HacTbro npoAyKToB nrATaHVn,
aercfl nru_leBoi .qo6aexoi.
Amano Enzyme Inc. (Amano)

npoLleAypy BKfl|oeeHilF B

HbIX TEXHOflOTIIqECKTX

nilu.leBbtx cTaHAapTOB
H Hoeoi 3enanpnu (Ko,qexc

.reHHol4 r43 uJTaMMa Ch ryseobacteri um
proteolyticum AE-PG (EC 3.5.1 .44\ (ne
l-MM), xaranrasrapyror4ei Ee3aMrgrpoBa-
Hile HarilBHblx nporer4HoB. !.na ananvsa
prcra FSANZ ilcnonb3oBaHbt MexAyHa-
poAHo npil3HaHHafl Cl4creMa aHanr3a pilc_
KoB r HayHHbte AoKa3areltucrea. OqeHre
pvcKt/1 FSANZ, c.qenafll4 BbtBoA, qTo
ilcnoflb3oBaHile cpepMeHTa B KaHeCTBe
TexHofl orr9ecKoro cpeAcTBa .qnF npefq-
nonaraevoi TexHonorhqecrorZ qenr He
6yger npegcraBflFrb onacHocril Anfl
3gopoBbff HacefleHrfl (orver o6 o.qo6pe-
HIAV- 3aflBKa 41136 "Eenxoean rnyra-
MilHa3a KaK TexHOnOfileecKoe cpeAcT-
eo ($epvenr)" ot 22 Seeparn 2018 r.
www.foodstandards. gov.au).

FSANZ npilBoAt4r pe3ynbrarbt t4ccne-
EoBaHr4n, Koropbte noKa3arta, ,lro NaTf
Ae3aMilAt4pyeT cBR3aHHbte c Tfl oTeHOM
nenril.qbr (Skovbjerg H. [et al.], 2004;
Gerrard J.A. [et al.], 2005; Dekking E.H.A.
[et al.], 2008) r qro rfloreHoBbte nporerHbt,
o6pa6oraHHsre vTl-, u Apyrve 6enrr nu:e-
Hrlt_lbr FBnR|oTcfl I4MMyHOTeHHbtMil npil
nut<y6atluvt c cureoporroi xpoer 6onuHurx
4ennaxueil (Cabrera-Cheivez F. [et al.],
2008; Matthias T. [et at.], 2016).

O4Haxo orMegaercn, rjro oKcnepilMeH-
TaflbHble ycnoBnq BO MHOFI4X I4g ST4X
rccnegoBaHilrZ He rvercr nprMoro orHo-
ueHilfl K r4cnoflb3oBaHrrc vTl- e npoLl3Bog-
crBe npo4yKroB nr4raHrF. Hanprvep,
hcnofl b3oBafl acu rHry6aqzn SepveHra
C CilHTETilqECKilMil rrl|oTEHOBbIM14 NENTil-
AaMV VnV rnOTeHoBbte ner|TilAbt cBH3bt-
Baflilcb rpaHcrnyravrHasoi He B ycaoBrflx
npoil3BopcrBanvuJtt (Skovbjerg H. [et al.],
2004; Dekking E.H.A. [et at.], 2008;
Matthias T. [et al.], 2016; Gianfrani C.
[et al.], 2007). B oKcnepilMeHraxr Kofga
MTI- ilcnonssoBaflacb e xne6o6ynovHurx
vsqenttflx, KoHqeHrpaqil n 6unn HaMHoro
Bbr.le craH4aprHbtx, o6urvHo rcnonb3y-
eMbtx, r/ He cooTBeTCTBOBaflr HOOMaTIB_
Hsrv (Cabrera-Chdvez F. [et al.] 2009).
Heil A. [et al.],2017 saKnnennt4 qro nrxe-
Hr.rHuri xne6, npnroroeneHHuri c rvTl- e
KOHLleHTpaqrflx, rcnonb3yeMbtx B cTaH-
4aprHurx xle6o6ynovHurx npoqeccax (npr-
6nrgrrensHo 1-3 e4rHrqsr Ha 1 rr vyrr),
He 06ecne,lilBafl ilMMyHo4ereKTilpyeMoe
KOJI14HeCTBO ilM MyHOTOKCt4gHbtx Ee3aMil-
AilpoBaHHbtx rfl ilaiqilHoB. lpyrre ilccne-
AoBaHiln (Ruh T. [et al.], 2Ol4) nor<asanu,
9TO pa3HZqbt B t4MMyHOpeaKThBHOCTl4
rnva4rHa (rnoreHoeoro 6enra), aurge-
neHHoro u3 MaKapoHHurx rsgenrrZ c rvrTl-
rAnn 6es Hee, Her r vro o6pa6orKa MyKrl
t.tnvt rntla4nHog rvTl- Ntoxer unrv6upoeatt
l4MMyHoreHHbtrZ oreer Ha rnragrH (Gian-

frani C. [et al.], 2007; Lombardi E [et al.],
2013; Zhou L. [et al.], 2017).

B qenov FSANZ cLtr4raer, ero B Hacro-
f ulee BpeMF HeT.qOKa3aTeIbCTB TO|O, rlTo

nporeilHoBan rnyraMtaHasa ilnil MTI-,
hcnonb3yeMbte B coorBercrBntt c Ko4ex-
coM nt4u]eBbtx cTaHAapToB, CBfl3aHbt c
noBbruJeHHbtM ypoBHeM 3nrTOnOB Llenila-
Kr,,ffi B rflpreHcogepxauleh nuule nnvt
noBblLreHHbtM pl4cKoM pa3Bt4rvn Llenua-
rrr. lrc4nv c HenepeHocrlMocrbp rflto-
TeHa peKoMeHAyercF norHocrbto rg6eraru
npoAyKroB, coAepxaulilx TfloreH, He3a-
Br4Cl4MO OT TOrO, npOil3BoARTCfl ntt OHt4 C
[cnoflb3oBaHneu vnv 6es 6enroeoi rny-
TaMrHa3bt. 3ro novoxer cnpaBilTbcn c
noreHLlraflbHot onacHocrsro, vro Sep-
MeHT MOXeT yBenil9ilTb ypoBHt4 gnrTonoB
B rnrcreHcoAepxau_lt4x npoAyKrax il yct4-
nnT6 pt4cK pa3BilTr4f l]ena4aKry.

Mr,rr<po6Han Tl- r,rrveer polryo ilcrop14io
6egonacHoro ilcnorb3oBaHilR e niluteeof
npoMbLuneHHocrr. B Hacrofl ulee BpeMfl
HeT KIf l4HilgeCKtAX VnV 3nilAeMiloflorilqe-
cK4X rqaHHbtx, onperqenffpu_|,,tx B3arMo-
cBq3b Mex.qy qenvaKt{eh il l4cnoflb3oBa-
Hrev vTl- e xne6oneKapHbtx nporqyKTax.

B CIJJA a 1998 r. rovnaHrerZ Ajinomoto
nH[ttt4t4poBaHa npoqeAypa npil3HaHrfl B

LlefloM 6esonacHolz Enn ilcnonb3oBaHrF
(G RAS) rpaHcrnyraMrHa3bt, nonyreHHoi
il3 HeTOKCilTeHHOTO 14 HeflaroTeHHOTO
uraMMa Streptovefticillium mobaraense
B npeAnaraeMbtx ycfl oBt4FX rcnorb3oBa-
Hrn (www.accessdata.fda. gov).

KoN4naHrq Ajinomoto yrBepx4aer, ero
KoMMepyecKile npenaparbr TT (ACTIVA@),
nonyraeMble vz Stre ptove rti cil I i u m moba-
raense (uravv S-8112), He FBnntorcff
l-MO. l-f penaparbt no.qBepranvcb pflEy
craH4aprH btx rccnegoBaHili 6esonacHo-
ctrt in vitro il c rcnorb3oBaHr4eM na6ooa-
TopHbtx xl4Bornurx. OqeHrBafl il noreHuta-
afi bHyro ToKcl4qHocTb lnfl HenoBeKa:
e Kynbrypbl Streptove fti ci I I i u m mobaraen se
(o6u1uit t'ttut<po6nonorv,tect<tail aHant/t3i
feHerrLf ecKaa cta6nn*tocrb, qilcrora
KynbTypbt 14 LlenocTHocTb tuTaMMa; TeCT
na naroreHHocru);
e KynbrypanbHorZ cpeflur nocne yEaneHilq
Ml4KpoopraHilsvoe (recr Ha orcyrcrBile
n po.qyLlt4 po Ba nun aut t t6VoT tAKoB, aH:r t4-

vttxpo6Han aKTilBHocrb, Hanvtcve 6eta-
naKTaMa3bt, SeHovraqraHa) ;

a npenapara rpaHcfnyraMilHasur (recr Ha
xpoMocoMHyrc a6eppaqrro (r<ynurraerapy-

eMbre KnerK[ MneKonilTarct4rx), aHanrs
o6parHoi Myrallill4 (6atsepnv), MilKpo-
ngepHurrZ recr (vsru.rr,r), recr Ha KoxHyro
gyBcrBLtrefl bHocrb, annepreHHocru (avr-
HoKr4cJlorHar nocneEoBarenuHocru), oct-
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pyro roKcr4lrHocrb (Kpbrcbr), rorcrvnocru
3a oAilH MecFq norpe6nenan (co6arr),
Tp[HaAqarilHegenuHuri recr Ha roKcl4g-
Hocru (y xpurc), Hanrvne arrv6vtornt<oe,
a$narorcrHoB, oHgoroKc14Hoe, 6ronorr-
qecKil aKrilBHblx BeulecrB, npoEyr-l]4py-

euurx Sfreplovefticillium mobaraense, ana-
nil3 aHrnMilKpo6Hoi aKrilBHocn4 r np.).

flpn 30-gHeeHof oqeHKe noreHqnanb-
Hoil roKcilqHocrl4 y co6ar cpeEHee no-
rpe6neHre QepveHra B reHeHile nepilorqa
BBeEeHilfl B paqiloH cocraenqno 47,6-
2410,6 rvr/Kr e EeHb c HeaKrtaeHoi t4

aKrileHoft KoHqeHrpaLlilei vTl-. B pesyns-

TaTe He BblFBfleHo BnnflHl/1fl TpaHcrnyTa-
MilHa3bt Ha TOKC]4KOrOrilqeCKile noKa3a-
Teflil B KnvHt v'ecr l'/x Ha6nrcgeHnRx u
nocne ayToncril.

Bo epeun rccfleAoBaHilr Bce ypoBHt4

eoepeficrarR rpaHcrayraMrnasst (He-

aKTrBHbre n arrreHure) xopouo nepe-
Hocrflilcb r He BbrgbrBanr no6oqHutx eS-
Serroe (Redfield Laboratories, Study
#099-001, OuHanuHuril orrer, 3 flHBapF

2001 r.). Tecr Ha cra6nnsHocrb noKa3ar,
.rro Tl- He aKTilBHa B xenyAKe nph Kilcnbtx
pH r nonnocrblo pa3naraercfl nencilHoM.
He6naronprfl TH brx roKc14KonorilqecKilx
pe3ynbraroB o6HapyxeHo He 6utno.

VnpaeneHrev no caHilTapHoMy Haiq-

3opy 3a KaLrecTBoM nnu-leBbrx npoAyKroB
il Me4ilKaMeHroe CUIA (FDA) Tf B LlefloM

npil3HaHa GRAS (GRN 28, GRN 95)nnq
ynyqueHnF TeKcTypbr 14 Bbrxoiqa nilu-leBbrx

npogyrfioB. 3aneneHHoe BeulecrBo Aonx-
HO rcnoflb3oBarbcf Ha caMoM H143KOM

ypoBHe, Heo6xognvovr EflF AocrrxeHilr
xenaeMbrx rexHonorilt{ecxrx eQ$erroa
(r.e. cnegyer pyKoBo4crBoBarbcr npaBil-
naMr Ha.qrexauleil nporseogcraeHHoi
npaKrilKr4 - GMP).

B2OO2 r. FDA paspeuilno ilcnoflb3o-
BaHt,te groro QepueHra Bo Bcex nltu]eBbrx
npo4yKrax, cogepxaulilx 6enox, npn ycno-
Br4r4 coorBercrB[r ero GMP. B reKcre
AOKyMeHra npilBoEfrcR ypoBH14 rcnofl b-

3oBaHilF Qepvenra corflacHo GMP, e
qacTHocTl4, flnfl MojrogHbx nporqyKroB npil
hHaKTilBl4poBaHrr vTl- nepeg cKBauta-
BaHreM -2-3 e+/r 6enra, npil Ao6aene-
Hrr vTf c 3aKBacoqHoil rynurypoi eo
BpeMfl cKBauilBaHnn - 0,5-0,75 eA/r
6enra. CpegHee (e nepecvere Ha npoqeHr
or o6ulero Koflr4qecrBa nphHflToro 6enra)
KOfl T4HeCTBO TpaHCrnyraMUHa3bl B nilUle-
Bbrx npo,qyKrax - 0,38 trrr/r 6enxa. f'lpu
sroM paHee yrBepxneHHbre ypoBHh npil-
MeHeHilR 3HaHilTefl bHO npeBbruaoT ypoB-

Hil cDaKTilqecKoTo ilcnorb30BaHnf .

B nepeveHu pa3pe[ueHHbtx nru]eBbtx

Ao6aeoK BKfl roLreHa raKxe Kilcnopo.qo-

croiKaq Sopva npenapara vTl- (STGP),

co4epxaulaF He6onuuroe Kofl t4qecrBo rny-
TaMilHOBOTO nenTilEa B KaqeCTBe 3aulilTbl
or oKrcfl eHilF Kilcnopo4oM. flpegcraeneHut

[aHHbre ilccneAoBaHhta noreHqranuHutx
pr4cKoB. OrveveHo, rrro BbrpaKeHile ypoB-

HF rcnoflb3oBaHrs Tl- B 3aB[cl4Mocrl4 or
cogepxaHrn 6enxa e nrqe (Hanpnvep,
vr Tl-/r 6enra) Rennercn 6onee ro.tHutN4 t4

qenecoo6pasHurv.
B 2OO4 r. MeEilLl4HcKaR rpynna rocnil-

ranR,[arcroro HaLliloHafl bHoro yHtaBepcil-

rera (KoneHraTeH) c rcnonusoBaH[eM craH-
gapra OAO/BO3 "EepeBo peueHrtZ"
oLleHnna annepreHHocru vTl- (Peder-
sen M.H. [et al.], 2004). lAccnqAoBareflil
nprunl4 K BbrBorqy, 9To He cyu-lecTByeT

annepreHHoro noreHq[ana vTl-, rcnonu-
syevoi B niluleBbrx npogyKrax. Sonee roro,
pe3ynbrarbr HeKoropbrx pa6or cergerenu-
crBylor, vro QepveHrarltBHafl nonilMepu-
3aLlilr fl BnflercF r4HcrpyMeHToM, Koropbttl
Moxer yMeHbwuty in vlvo annepreHHocru
6erKoe, raKrx KaK, HanpilMep, B-naxro-
rno6ynrH (Olivier C.E. [et al.], 2012; Villas-
Boasa M.B. [et al.], 2020).

KoN4naHilq Ajinomoto 3aflBnner, vro He

BbrflBneHo npFMofi cBF3il MexEy Bo3Ht4K-

HoBeHileM \entlaKntA ll nprevov vTl-.
llpr rcnonusoBaHW Tl- e nrt4eeurx npo-

AyKTaX, He COEepXau.ll4X TflpTeH, fnvaqt4-
HoBbre nenrrgbr coorBercrBeHHo He o6pa-
3yrorcf .

B ro xe BpeMr cperqr rccnegoearenefr
(Dekking E.H.A. [et al.], 2008; Lerner A.,
Maft hias T., 201 5; Cabrera -Chanez F. [et al.],

2008; De Palma G. [et al.], 2014) ece xe
cyulecrByer o6ecnoxoeHHocrb, qro yBertil-
geHre ilcnoflb3oBaHiln wTI- g niluteeoi
npoMbr.lneHHocn4 Moxer cnoco6creoearu
pa3BnTilo qenAa$/1t/1. PacnpocrpaHeHHocTb

\entAarun4 B nocaegHhe 50 ner Bo3pocna
6onee ,levr e 4 oasa. Tl- cnoco6Ha "cur-
earu" 6enKr4 14 Apyrile MaKpoMofleKynbt,
TEM CAMbIM I43MEHflf TX AHTilTEHHOCTb,

yBeflneilBaF aHrilreHHyro Harpy3Ky Ha

14MMyHHyro cr4creMy. Bo-eroputx, (ctuhBa-

Htae> loBbLllaer cra6rluHocru 6enra r
nporerHa3aM, raKilM o6pa3oM 3arpyAHfl fl
y4aneHile qyxepoAHoro 6enra.

L'ls rpex Karann3rpyeMutx vtTl- pearqri
Ee3aMilrqilpoBaHre ocrarKoB rfl oraM14Ha

fBflfleTcf KntoqeBblM LuaroM B naTofeHe3e

\envaKw (Reif S., Lerner A., 2004).
Skovbjerg H. [et al.] veyeanv Ae3aMilEt4-
poBaHile il (ctllilBaHre) nenTrAoB rnila-
.q[Ha pa3nilqHurrur Tl-. TpancrnyravrHasa
Streptoverticillium sp., ilcnoflb3yeMan B

KaHecrBe <culrBaTefif" e nuuleeoi npo-
Mbil.ufleHHocTl4, B 3aBilCl4MOCTr4 OT EO3bl
reHeprpoBana Ae3aMilEr4poeaHHutf enil-

ron. ffnoHcxr,rM14 yqeHbrM14 noKa3aHo, rro
rvTl- eur gurean a 7 2 "k.qe3aM ilAl4poBaH tafl .

Kor4a nphMeHrflacb e nLUeHnqHofr rnei-
KoBilHe (Yong Y.H., Yamaguchi S., Matsu-
mura Y., 2006). OnHaro Apyroe rccnegG'
BaHile (Ruh T. [et al.], 2014) ero He

nogrBepxgaer. TpaHcrnyraM14Ha3bt cno-
co6Hur K iqe3aMilAr4poBaHno rfl[ TpaHc-

aMilrqilpoBaHnn B 3aB[ct4MocTl4 oT Qx-
314 Ko-xr4M 14 HecKilx ycnoB vh peaK\An:
cpoAcrBa rpaHcrnyraMr4Ha3st t< cy6crpary.
pH, nprcyrcreilr nepBilqHbrx aMilHoB, KorF

qeHrpaqilil $epveHra r gp. (Kieliszek M..

Misiewicz A.,2O14; Yokoyama K., Nio N..

Kikuchi Y., 2004; Stamnaes J., Flecken
stein 8., Sollid 1.M., 2008; Jiang J..
Xiong Y.L., 2013; Fleckenstein B. [et al.[
2002). CeroAHq Her AaHHbtx o Bflt4rHlu
3Tt4X CpaKTOpOB Ha cOoTHOr.leHile Ae3ft
Mr4Ar4poBaHrF / rpaHcavrgrpoBaHt,tfl nog
gerlcrerev rTl- r uTl- B Kr4ueqHilKe eenG
eera (Lerner A., Matthias T., 2015).

Gianfrani C. [et al.] noKa3anil, i{ro Ml,tK-

po6Han Tl- npr Ao6aeneH[il B nilu]y B

nprcyrcrBr4l4 EoHopa aMnHa Moxer cpaK-

TrtrecKil cH14314Tb hMMyHOCT]4Myfi 14pyrOlJ.lylo

aKTTBHOCTb rnrcTeHa y naqileHToB c

1envat<neh. f1o 4pyrrv EaHHbtM o6pa6o
TaHHbre uTl- nueHrrHbte rflrcTeHoBHe
npoAyKTbr fl Bnf orcfl 14MMyHopeaKrilBHb.-

MtA vt vx 6eeonacHocrb coMHr4TerbHa
(Dekking E.H.A. [et al.], 2008; Matthias T.

[et al.], 20.|6; Cabrera-Chdvez F. [et al.l
2009; Ruh T. [et al.], 2014; Lerner A.,2001:.
Matthias T. [et al.], 2015).

OcHoeHurN4 Sarropow pr4cKa pa3BtaTta

uennaKt4t/ FBfl fl eTcfl TeHeTilqecKafl Boc-

npuilMqrBocru, B Hacronu.lee BpeMr
Ha6no.qaercR onuEeMilonorv:,ecKun cAwJ
e $eHornne 6onesHil e cropoHy 6onee
noxilnoro Bo3oacTa nauheHToB c noBtf
ueHnoi pacnpocrpaHeHHocrbto cKpbtronr
rr4nochMnroM Horo t,tnil 6eccrunrouHoro
reqeHiln (Lerner A. [et al.], 2013). rloruqrn-
qro noBceMecrHoe yBenr,tr{eHile sa6on+
BaeMocrl4 \e ntat<neh Bbr3BaHo Bo3Aet+
crBreM Ha oKpyxaoulyro cpeAy, raK Kar
reHeT4qecKile u3MeHeHilf npoilcxoAfT
cnilluKoM Me,qneHHo, rto6st npreecrn r
raKoMy pe3ynbrary.

TraHeaaq rpaHcrnyraMnHa3a r4erF
T]4Qr4r-|4pOBaHa KaK ayTOaHTrreH npr
qenvaKt t4 tA Arpaer KnogeByto ponb B ee

naroreHe3e (Rei{ S., Lerner A., 200a). Hyr-

o]4eHTbt il TexHofloTr4qecKhe n[uleBHe
.qo6aeru N4oryr eosgeicrBoBarb Ha Krule+
Hylo sKocl4cTeMy il noBbil.uaTb npoHl4Llats

eMocrb Kr4ueqHilKa (Lerner A., Neidho
fer S., Matthias T., 2017). f1o MHeHr4r,

A.Lerner, T.Matthias, vtTl- oxasuteaer aAqt+

TilBHOe ilnn noreHlll4pylou-lee .qet4crBile c
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Hbte flzu]eBbte Be4ecTBa il
Ao6aBKu, noBbtlueHHafl IlpoH 14_

KUUJeVHLAKa, cBfl3aHHbte c 3a6o_
Evtc6 t4 oT uKrL u n n n aT 06 uo HT bl

cnoco6HocTb, nocT_
E Mo4r4+ilKa\t4f 6enKa

nponcxo.qFU.lt4e B KilU.le9HilKe peaK-
cnoco6cTBoBaTb pa3BilTl4to a)fio_

H.On-.peaK4nn B .qpyfr4x opraHax
A., Neidhofer S., Matthias f., eOt O;

A., Neidhofer S., Matthias T., 2017\.
Heonpe.qeneHHOCTb rMepult4xcfl

. Heo6xogruur 4alsHerZu.rrae zccne_
, .JTo6bt BbtflcHl4Tb Bce noreHuil_
MexaHt,t3Mbt, cnoco6creyrculvt e

4enr4aKnvl
KacaeTcfl xapaKTepilcTl4K ypoBHff

rocTb t4 
_HexeflaTej.lbHbte pe3yfi bTaTbl

ycyry6nartcs. Taxrv o6pasov.

rHocTt4, To 3aff B'|eHrfl BapbklpytoTcrl
".rrr eepMeHrur 6esonacHur ,qnRrrenerZ" (Kieliszek M., Misiewicz A.,
-Her npo6nev c 6egonacnocrbto.

rpaHcrnyraMilHasot, ga6o_

B OTHOIUEHilil ANNEO-
noreHqhana vTl- 6srna onpe.qe_

M.H. [et al.],ZOO4) n "iroilcnorb3oBaHre gonxHo 6srrs
", "flrc6aR oqeHKa prcKa rqol.lx_

brBarb He roflbKo 6egonacHocru

cavoi rpaHcrnyraMhHa3bt, a rarxe 6es_
onacHocTb Ae3aMZAt4poBaHHSrx/*cLUhrurx,

:^:119:' lellllPvevsrx eHgrvov " (Ma-
tan_datn H., 2005). CoeceM HegaBHo Ml4K_po6Han TpaHcrnyraM t/tHa3a onvtcaHa KaK
., HOB-b[Z npoSecczoHanuHUrrz arrepreH >
(De patma c. ler at.], 2014).l1o,ri"*"
A.Lerner r T.Matthras, 3aflBneHilr noo_
nseogwteneil npo.qyKroB nvraHnf o roM,vro vzxpo6Han rpaHcrnyravzHasa 6es-
onacHa, He 03HaHarcT, HTo oror $epveHr
He Br[Fer Ha ilMMyHoreHHo ct.- 6enxa unu
He FBflFercF t4MMyHoreHHbrv nr6o naro_
TeHHbtM caM no ce6e. MoxHo oxnAarb,
vro vrxpo6HaF rpaHcrnyravrrHasa 6y4er
Bbt3btBaTb noFBIeHr4e HOBbtx 9nilTOnoB,
ycTotqrBbtx K nru_leBapeHilo B Heonoo_
reilHax, corqepxaulzxcn e o6pa6oraHrora
nnu1e. Ecnr 6ypyuye l4ccneEoBaHZfi norq_
rBepAFr ory rilnore3y, pesynurarur 6y4yr
BnvP'T5 Ha MapKilpoBKy nrr4eBoro npo_
AyKTa, nonr4TtlKy e o6nacrh nru.leBbrx
go6aeox, r,rHsopvrpoeaHHocrb n 3Eo-poese norpe6uteneit

B pnge crpaH vTF oezqzanbHo pac-
cMaTprBaeTcff KaK BCnoMOFaTeIbHoe Tex_
HonorrqecKoe cpegcrBo. flpr erov He rpe_
6yetca yKa3btBarb ee Ha ortaKerKe, qro
flBJlgercfl He3TilqHbtM r voxer 6urrs noreH_
qhanbHo onacHbtM Afifl HeKOTOpbtx KaTe_

ropri Hacelennn. B cBF3t4 c BbLleil3_

npo3payHocrs raH$oprvaLl nv Anr
ot4Tenen, KaK oro B Hacroflulee Bpe
6yercn, HanpilMep, e IJJeerZqaprau.

;.:: iii. i.t .:i .r, i
3o6 roea, 3.C. Tpaucrn yrau u uasa u M ono Lt H b rc
npoqyKTbt c ee ucnonbsoBaHueM (reopun u
npaxruxa): uouorpa$un / no7 peA. A_pa rexH.
HayK, npocp.,Q.B.Xapurouoea/ 3.c. 3o6xoea,
7.11.@ypcoea, fl.8.3euuua. _ M. ApaHrepa,
201 7. - 207 c.
Uneixnu, A.F. Oco6eunocru nphMeHeHus
TpaHcrnyraMhHa3bt B nepepa6orxe uonoxa/
A .l-. Anehxun, H .t1 . flanunoe // Becruux MAX.
2015. Np 3. C. 1S-tB.
Cemenoea, A -A. 11 e pcn exr ne t t ucnon bsoBa H un
TpaHcrnyraMuHa3u Me n pousBoACTBa MgCHbtx
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