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6ronorh,lecKoi orleHrr c rcnofl b3oBaHileM
Tetrahymena pyriformis noKa3btBaer, ero
oHr no3Bollfl or nonyqarb Heo6xo4r,,tMyto
14HpopMaLlilro B 5,5 pa3a 4eueane u e 7
il 6onee pas 6urcrpee, qeM npil rcnoflb-
30BaHilil BbtcuJr4x xt4BorHsrx (6enurx r<purc).

Ha 4aHHow orane ycraHoBneH rprreprarZ
oqeHKil ssQercrreHocTil TexHofl ort4HeCKLtX

npoqeccoB npo[3BorqcTBa qenbHoMonoq-
Hbrx npoAyKToB, BbtpaxeHHbti noKa3are-
reM oTHOCilTenbHOil 6fi onorrqecKolz qeH-
Hocrr (O5Ll), r eur6paHur orpaHilHeHilF:
coorHoLreHile xrpa v 6enxa, TeMnepa-
rypHbte napaMerpbt o6pa6orrr HopManil-
3OBaHHblx cMeceh t4 BVAbt MOflOqHOKr4Cnbtx

M14KpOOpraHil3MOB EnR h3TOTOBfl eHL.lf Kl4C-

I|OMOfl O9Hbtx nporqyKToB.
l4eeecrHo, qro coorHotueHhe 6enKoe il

xl4poB B COCTaBe npoAyKra BnufleT Ha vx
ycBofleMocrb. flpr saeurueHHoM cogep-
xaHt t4 xilpa 3aMerqnFeTcfl nepeBapilBa-
Hre 6enroe nencilHoM t4 TpilncilHoM, l43Me-
Hnercfl xog o6veHa HeKoropbtx BeulecrB,
noAaBnfl eTcfl npoLlecc acct4ut4nflL\t\t4 Bt4Ta-
M]4HoB. llpr cHrxeHru norpe6neHnn xrpoe
il yraeBoiqoB B opraHil3Me ycrneHHo pac-
flarqaercr 6eror, roropurrl pacxo4yercn Ha
noKpbrrre sHepro3arpar. Kpove roro, yxyg-
uaeTcfl ycBoeHhe 6enra, HaKannrBaorcrl
nporqyKTbt ero o6MeHa, Hapyulaercr Kt4c-
norHo-ulefloeHorZ 6anaHc. lzlvepulrecR
iqaHHbre cBilEerenbcrBytor o 3HatlilTenbHolz
ponil coorHouleHur 6enKa 14 xvpa B +op-
M rpoBaHil?l 6rlonoril,lecKoi ueH Hocrl4
nruleBbtx npo.qyKToB.

lenu rccnegoBaHilfl - onpe4eneHile
XapaKTepa il CTeneHr 3aBilcl,tMOCTil OEU
or coorHotleHtar xrpa tA6enKa B HopMa-
JrLr3oBaHHbtx MofloqHbtx cMecflx. O6uerr
ilccneAoBaHilfl - MOnOKO HOpMajll43OBaH-
Hoe c Maccoeoi gonei xrpa 0,05-8 %,
6erra - 2,8-3,6 7o, rovoreHr3rpoBaHHoe
npr reMneparype 60t2 "C u gaenennvr
17+2,5 Mlla, nacrepil3oBaHHoe npta
92+2' C, oxnax,qeHHoe Ao reM neparypbl
xpaHeHt,tr 4+2'C.

Maccoeyrc.qonto xilpa onpe4eaflnr no
TOCT 5867-90, o6ulero 6enra - no I-OCT
23327 -98, ycnoBilfl Kyn brLlBt4poBaH ilfl

Tetrahymena pyriformis - no I-OCT 31 674-
201 2 l2l il Mero4r4HecKilM peKoMeHEaqrFM

[3]. OEU paccet4rbtBanil KaK orHotueHile
vrcna rHQysopri, eurpocull4x Ha rccfle-
.qyeMoM npo,qyKre, K et/cny rneysopr,rrZ,
Bbrpoctljl4x Ha KOHTpOflbHOM npOAyKTe
(o6esxrpeHHow vonore), BbtpaxeHHoe B

npoqeHrax [4]. Konrvecreo xneror r,rH$y-
3oprt no.qcat4TdBanv c noMou.lbp aHa-
fl ftTl4qecKoro KoM nfl eKca " Srolar-3".

flpo6ur MoroKa pas6aennnw gtlcrvnnn-
poeaHHorZ eogoi e pa3nryHbtx coorHotue-
Ht4flX, BHOA/tn4 no 1 Mfl yilleBogno-coneeorl
gpoxxeeoi cpegsr VCI (1,5 r rnrcrosur,
0,1 r gpoxxeBoro oKcrpaKTa, 0,1 r Harprn
xrlop l4cTo f o, Bo Aa EVCT L4nn ilpOBaH HaF
(pH 7,1) 4o 100 rvn). l-lpo6rapr<r c nogro-
ToBreHHbtMl4 npo6avr saxpureanr npo6-
KaMr, noMeulant4 B wTaTrABe B KrnFulyto
Bo.qnHylo 6aHo Ha 

.15-20 
vraH Mr vHaKrvt-

Bar.tl4t4 Mr4KpoQnopsr. f'locne oxraxgeHrn
B Kaxgylo npo6rprcy eHocvnv0,O2 Mn rpex-
cyrovHorZ Kynbrypbl Tetrah ymena, eapa-
lqeHHof Ha nenroHHoi cpege. IAnSysopnvt
Kynbr[Bt4poBalln npv 25'C e reveHre 4 cyr.
Ao HaclynneHilfl fiaqroHapHoi $aasr pocra.
Cnycrn 96 r e npo6rapKtABHocttnv no o4HorZ
ranne 5 7o-noro cnrproeoro pacreopa rZo4a
14 Tu-larenbHo BcrplxrBafl il. Konr.lecreo
rHQysopura nogcrlt4rbtB€rnra 10 pas e 0,02 vn
taHoKynrra rs rax4orZ npo6upxv, pa3Be-
AeHHoro B 24 pa3a Bo.qofi. Konn.tecreo
xl4Bbrx KneToK onperqenflflLl c yLteToM pa3-
Be,qeHr4n npr no,qcyere. Kaxguri o6paseu
ilccfl eAoBafl 14 B TpexKparHof noBTopHocl4.

floeropnocru onbtroB - qerbtpexKpar-
Han. lnn conocraBneHilr pe3yflbraroB
onbrrHbte h KoHTponbHbre o6pasqur esrpa-
6alrl,eann tas o.qHolz ntohxe naprril Mono-
ra. f'lonyreHHbte EaHHbte crarrcrr4HecKil
06pa6arbtBanil c onpe4eneHrev cpegnerZ
aphcpMerilvecrorZ raxgoro BaptaaqiloHHoro
pflAa, craH.qaprHoro orKnoHeHilF, out46K4
il ycTaHoBfleHilfl CTeneHyt BepoflTHocTl4
nonyHaeMbtx pe3ynbTaToB nyteM BbtHl4C-

fl eH tan KpilTeprn Crun4eHra.,loeeprrenu-
Hblt ypoBeHb BepoflTHocrt4 npvH4Manvl
paBHbrM 0,95 npr orHocilTeflbHori norpeul-
HOCrrzr +5 %. fl0crpoeHre rpa+rxoe r MaTe-

GooTHouteHue )Knpa u Gent(a
B HOpManuSoBaHHOM MOIOKe
KaK OIIHO n3 OrpaH[ateHnn none3HocTvr
qerbHoMoroqH brx npo4yKToB

fl-prcxn HayK, sacnyxeHHuh pa1orHuK

nu qeeoh r4HAycrpuh P@ 3.C.30E KOBA,
KaHA rexH aayr T.|I.OYPCOBA,
KaHA rexH nayx p,.B.3EHVIHA,

A.1q.FABP14'|14HA,

14.P.IIJETATUHOBA
B H ll U u onoq nofi n poM br uneH Hocrt4

O.H.TOPEJI14KOBA
Ue HT pan bH an Hayq H o-M eroAu L4 ecKan
Bere ph H a pHas n a6 o paro pun

peAbrAyulre cTarbLl aBropoB B

xypHaflax "MonoqHaR npoMbLu-
neHHocrb> Ns 8,2015 r. r Ns 10,

2019 r. nocBnUleHbt npo6neMaM ynyqule-
Hilfl KALICCTBA NNTAHVfl HACEflCHilfl 3A CHET
c6anaHcrpoeaHHocn,t HyfpileHToB r KoM-
nnercHoi oLleHKil nilu_leBbtx npoEyKToB c
Hyrp14l_lilonoruyecroh To9Kt4 3peH hF.

O.qHrv ils cnoco6oe rovnnexcHoi
oqeHKr s$$ercrneHocrr rexHofl ort4vecKilx
npoLleccoB r KaqecrBa roroeoi niluleeorZ
npOAyKql4l,l FBfl FeTCfl 3KCnpeCC-MeTO.q
onpe4eneHilF orHocilTefl bH oh 6nonoru-
,{ecKoil LleHHocl4 (O5|-{) c np[MeHeHileM
Tecr-opraH13voe. eror rHrerpanuHsril
noKa3aTenb aAeKBaTHO OTpaXaeT coBo-
KynHocrb 6esepegHocr n v 6vonorntect<oit
LleHHocl4 npogyxra [1 ].

C yverov ,qocrynHocrlt t4 pflEa Epyn4x
noroxtarerbH urx sS$exroe flnr ilccnego-
BaHnf B KagecrBe tecr-o6uerra esr6paHa
rHQyeoprn Tetrahymena pyriformis, aenn-
ou{arcfl r rnetroi, fi oyKapilorrlecKilM
cpfaHyl3MoM, HTO nO3BOflfeT OUeHilBaTb
-rhuleBbte e$$errsr il npoBo.qrrb coor-
3eTcTByloulre aHanofvu KaK Ha KneTogHOM

./poBHe, raK il Ha ypoBHe opraHil3Ma.
fl peravyulecrBa ycKopeHHbtx MerogoB

5ilonoril,lecKoi oqeHxr c ilcnofl b3oBaHreM
tpocref uilx recr-opraHil3MoB 3aKnoHa-
oTcf B TOM, HTO OHt4 npocrbt, ilMe|oT Hl43KyrO

lTol4MOCTb, BbtCoKo qyBcTB[TenbHbt, no3-
3ofl fl |oT oqeHilBaTb KaLtecTBO pa3fl ilqHbtx
ry6crparoe, B ToM ghcfle ManonpilroiqHbtx
:nq aHanil3a c ilcnoflb30BaHileM Bbtctuylx
xlBorHbtx (xrgr<rx, c Hl43Kl4M co4epxa-
+rev 6enra n r.n.). Pacver eroHorvilvecKofi
:$$exrreHocl4 ycKopeHHbtx Mero4oB
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MarrqecKyro o6pa6orKy (perpeccrouHuri
aHanrs) ocyu-lecrBnnnr npil noMou-Iil npil-
KnaAHbrx cepBhcHbrx nporpavv (Microsoft
Excel, DataFit, Statistica, Mathcad).

f1 po6sr, coflepxaulile oEilHaKoBoe Ko-

nrgecrBo 6enxa, cyu-lecrBeHHo pa3nrqa-
flilcb no coiqepxaHrhc xrpa. lnn eurne-
fieHtar Bnr4rHr4fl yKa3aHHoro Sarropa Ha

pocr recr-opraHil3MoB anpo6rpoeaHur
pa3nilHHbre pa3BeEeHilff ficcneEyeMbrx
o6pasqoe Eo 0,1; 0,3 r 0,6 vr agora/vn.
B Ka.{ecree Har6onee noKa3areflbHoro
eur6paHo pasBeiqeHre,qo 0,3 rrrr aeora/vn.

B ra6nrqe nphBegeHbr AaHHbre o Korr,4-
qecrBe recr-opraHil3MoB e npo6ax c Hop-

Mafl il3oBaHHbtM MOflOKOM C pa3flilLtHbtM

coorHoueHreM xilpa v 6enra, pa3BeAeH-

HbrM Ao co.qepxaHiln 6erxa e nepecqere
Ha a3or 0,3 vr/vn, n norasarenr O5l-.[.

Ha prc. 1 npilBe4eHa rpa$rvecran
3aBilclrMocrb cpegHero ronuvecrea rHSy-
sopr,rir, Bbrpocr.llr4x B cpe,qe c HopManil3o-
BaHHbrM nacrepil3oBaHHbtM MoIoKoM, oT
cooTHotueHnf B HeM X't/lrav 6enra.

<Dopvanraaqtafl nonyqeHHbrx gKcnepr-

MeHTafl bHbtx AaHHbrx MeToAoM Ha[MeHb-
Ulltx KBarqpaToB no3Boflilfla nonyHlfib 3Mnil-
prgecKylo MaTeMaTilqecKyrc 3aBncilMocTb:

y = 239,65x5 - 2927,5f + 12059;r! -
- 2O942x2 + 1 4284x + 4388.4.

rAe y - KonuqecrBo KfleroK uuQysopnn;
x- coorHoLJJeHne MaccoBon Aonu xupa
n 6enxa B HopManusoBaHHoM MonoKe.

KoeSS r qil e Hr Eere p MttHaqtttA
R2 =0,923; craHAaprHaq our6ra ypae-
HeHrF perpeccwt - 354,3.

f'lpoeepxa a.qeKBarHocrr nonyLreH Ho-
ro ypaBHeHilF pefpeccril pe3ynbraraM
onbrroB c tacnofl b3oBaHr4eM F-r<prreprn
Onuepa [5]:

tr. _R2(N-m-1).. eaKr (_R2)m

Tax rar Fq"n, = 9,6, Fr"op (0,05, 5, 4) =
5,2t't F*^*r t 4"oo,ypaBHeHile aAeKBarHo
onl4cbtBaeT Bbtfl BneHHyto 3aBilc14MocTb.

Tarrv o6pasovr, o6HapyxeHbr B3ail-
MOCBfl 3b MeXAy KOTT4HeCTBOM Bbrpocr.lll4X

TecT-opraHil3MoB r,,r cooTHoueHheM xhpa
v6enra B KynbrypanbHorZ cpe.qe, a raKxe
HecnygaiHocrb r4x coBMecrHoro l43Me-

HeHrfl.
lzlcxogn il3 nonyqeHHbrx oKcnepilMeH-

TaflbHbtx AaHHbtx, paccqilTaHa oTHocl4-

Tefl bHafl 6ronoril,lecxaq LleHHocrb Hop-
Mafl h3oBaHHoro MofloKa. 3aevtcrvocru
OEI-f vonora or coorHor.leHnfl xvpa v
6enra cooreercrBeHHo r4Mefla aHaflo-
ril,rHsri xapaKrep (pnc. 2).

VpaeHeHre perpeccil14, onilcbrBarcu-lee
3aBr4cilMocrb OEU or coorHoueHilfl xr4pa
u 6enra B MofloKe:

Y = 5,18x5 - 62,69x4 + 256,76x3 -
- 444,3x2 + 3O2,46x + 93,14,

r4e y - OEU, %; x - coorHouJeHue Mac-
coeoh gonu xupa u 6enrca B HopManu3o-
BAHHOM MONOKE.

KoeSS il qile Hr Aerep MrAHa\tAr
Rz = Q,925; craHEaprHafl our,r6xa ypae-
HeHilfl perpeccuttr - 7,36.

Tax rar F*", = 9,97, Freop (0,05, 5, 4) = 5,2,

Fd"^r t Fr"oo, VpaeHeHile aAeKBarHo.
OnpegeneH MaKcrMyM $yHrqnr. OyHr<-

qr4q Aocrhraer MaKcilMyMa, rorga (x)' = 0,
f(x)' npn nepexo4e Hepe3 rovKy xo MeHfl er
ceorl gHaK:

9! = zs,gf - 250,76x3 +770,28x2 -ox

- 880,6x + 302,46 = 0 npr xo = 0,6.

MarcuvanuHoe 3HaeeHre $yHrqrr
Y^^*= (162+7).

C yrerov our,t6t<t't eurvilcneHri onrr4-
MaflbHoe 3HaqeHile xo = 0,36-0,89.

Tarrv o6pa3oM, c ilcnonb3oBaHreM
sKcnpecc-MeTo,qa onpeAeneHbr noKa3aTefl il
orHocvrrefl bHoil 6nonorvvecroi ueHHocru
HopManr3oBaHHbtx MofloqHutx cvecei r
onrhMafl bHoe coorHotueHre N4accoeoi
rqonil xilpa v 6enra B HopManu3oBaHHbrx
cMecfx, npeAHa3HaHeHHbrx Anq nporl3BoA-
crBa LlenbHoMofl oyHbrx npogyrroe. Coor-
HoueHile xllpa t4 6erra 0,36-0,89 cno-
co6creyer noBbrueHilo ornocrrenuHoi
6ilonoril"lecKoi qeHHocrr Ao 1 62+7'k.
llpr vaccoeorZ gone 6enra e Monoxe 3,2 7o
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Puc. 1. 3aeucuMocrb KonuqecrBa recr-opra-
Ht43MoB or coorHoweHuq xuoa u 6enxa s noo-
Maflu3oBaHHOM MOnOKe
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Coornoulenne xnpa n 6enra

Puc. 2. 3aaucuMocrb orHocurenbHoh 6uono-
ruqecKoh qeH Hocru HopManu3oBaHHoro MonoKa
oT cooTHouJeHue xrltpa u 6enxa

c BepoffTHocrbro 95 % MaKc[M€lrbHaF orHo-
cilTerbHaF 6honorh.recran qeHnocrs 6yger
Ha6nrcgarucn npu MaccoBoil gone xrpa
1,2-2,8%.
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