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3aBMCMMOCTb rrOKa3aTeJUI aKTMBHOCTM BO,II;bI

MOnOQHbIX rrpO,IJyKTOB OT MX COCTaBa
J(-p meXH. HayK H.A. TMXOMMPOBA, KaHa. meXH. HayK C.M. PorOB, M.M. qYPAKOB

MIYJIE

The index of water activity is one of the most objective physically, chemically,
thermodynamically and microbiologically substantiated characteristic of
moisture condition in foods, determining their properties and keeping ability.
The investigation of the dependability of water activity in milk and milk
containing products from mass fraction of dry matter has been carried out.
Salt, sucrose, fructose and glucose were chosen as osmotically active
substances.

B CB~3H co BCTynJIeHHeM POCCHHBO BceMHpHylO TOp-

rOBylO opraHH3aUHlO (BTO) 3H'aqHTeJIbHO nOBbIIllalOTC~

Tpe60BaHH~ K KaqeCTBY H 6e30naCHOCTH nHIueBbIX npo-

~YKTOB, a TaK)I(e K KpHTepH~M nporH03HpOBaHH~ CpOKOB

xpaHeH~.

HaH60JIee o6beKTHBHOH, <pH3HKO-XHMHqeCKH, TepMO-

~HHaMHqeCKH H MHKp06HOJIOrHqeCKH 060CHOBaHHOH xa-

paKTepHCTHKOHCOCTO~HH~BJIarH B nHI.IJ:eBbIXnpo.n;YKTax,

onpe.n;eJI~IOI.IJ:eH CBOHCTBaH HX xpaHHMocnoc06HOCTb,

~BJI~eTC~ HHTerpaJIbHbIH nOKa3aTeJIb COCTO~HH~BJIarH B

npo.n;yKTe - nOKa3aTeJIb aKTHBHOCTHBO.n;bIaw'

B crpaHax 06be.n;HHeHHoH EBponbI onpe.n;eJIeHHe aKTHB-

HOCTHBO.n;bIHap~.n;y C nOKa3aTeJI~MH «BJIa)l(HOCTb» H pH

~BJI~eTC~ 06~3aTeJIbHbIM npH 3KcnepTH3e pR.n;a npo.n;yK-

TOB, a B ClllA onpe.n;eJIeHHe aw BKJIlOqeHOB JIHCTpyKUHIO

no KOHTpOJIIOKaqeCTBanHIIIeBbIX npo.n;yKTOBHJIeKapCTBeH-

HbIX npenapaTOB. POCCHHCKHe)l(e CTaH.n;apTbI Ha nHIIIe-

Bble npo.n;YKTbI npe.n;ycMaTpHBalOT onpe.n;eJIeHHe TOJIbKO

KOJIHqeCTBeHHOHxapaKTepHCTHKH «MaCCOBa~ .n;OJI~BJIa-

rH», KOTopa~ He OTpa)l(aeT Ba)l(HOH pOJIH BO.n;bIB TaKHX

CJIO)l(HbIXreTeporeHHbIX nOJIH.n;HcnepCHbIXH 6HOJIOrHqeC-

KH aKTHBHbIXCHCTeMax, KaKHMH~BJI~IOTC~nHI.IJ:eBblenpo-

~YKTbI, B qaCTHOCTHMOJIOqHble [1].
IToH~THe aKTHBHOCTHBO.n;bIBnepBble 6bIJIO npe.n;JIo)l(e-

HOB 1952 r. CKOTTOM, KOTOpbIH.n;OKa3aJIHaJIHqHe 3aBHCH-
MOCTH Me)l(.n;y COCTO~HHeMBO.n;bIB npo.n;yKTe H pOCTOM

MHKpoopraHH3MoB B HeM [5].
AKTHBHOCTb BO.n;bI- 3TO OTHOIlleHHe BeJIHqHHbI .n;aBJIe-

HH~ napoB BO.n;bIHa.n;.n;aHHbIMnpo.n;yKToM K BeJIHqHHe .n;aB-

JIeHH~ napoB Ha.n;qHCTOHBO.n;OHnpH TOH )l(e TeMnepaType

[3, 4].
AKTHBHOCTb eCTb OTHOIlleHHe npH .n;aHHoHTeMnepaTy-

pe <pynfTHBHOCTH BeI.IJ:eCTBaB HeKoTopoM COCTO~HJ1J1K

era <pyrHTHBHOCTHB KaKOM-JIH60 COCTO~HHH,KOTopoe npH-

H~TO 3a CTaH.n;apTHoe [3]. .IJ:JI~)l(H.n;KHX.n;HcnepcHblx CHC-
TeM <pyrHTHBHoCTb paccMaTpHBaeTc~ KaK nOKa3aTeJIb cno-

C06HOCTH .n;HcnepcHoHiwH cpe.n;bI K yJIeryqHBaHHIO, H 3a

cTaH.n;apTHoe COCTO~HHenpHHHMaeTc~ qHCTbIH pacTBopH-

TeJIb.

Cnoc06HoCTb K yJIeryqHBaHHIO npHcYIIIa MaTepHaJIaM,

.n;aBJIeHHenapoB KOTOpbIX B TOHHJIH HHOHMepe OTKJIOH~-

eTC~ OT .n;aBJIeHH~H.n;eaJIbHOrO ra3a. ITPH yCJIOBHH, qTO

3TOOTKJIOHeHHeHe CJIHIIIKOMBeJIHKO,<pyrHTHBHOCTbMO)l(-

HO 3aMeHHTb H3MepeHHOH BeJIHqHHOH .n;aBJIeHH~napa. B

OTHOIlleHHH BO.n;HbIX.n;HcnepCHbIX CHCTeM .n;eJIO06CTOHT

HMeHHO TaK, nOCKOJIbKYnpH 06blqHbIX TeMneparypax CO-

CTO~HHeBo.n;~Horo napa npH6JIH)I(aeTCR K COCTO~HHIOH.n;e-

aJIbHOrO ra3a [1, 2, 7].
I>.A. EapaHoB npHBo.n;HTCJIe.n;yIOIIIYIO<pOpMyJIy .n;JI~pac-

qeTa aw [1]:

aw = flfo = p/Po , (1)
r.n;ef - <pyrHTHBHoCTb Bo.n;~Horo napa Ha.n;npo.n;yKToM;

fo - <pyrHTHBHoCTb Bo.n;5IHOrOnapa Ha.n;BO.n;OH;
PI - napUHaJIbHOe .n;aBJIeHHeBo.n;~Horo napa Ha.n;npo-
.n;yKTOM, ITa;

Po - napUHaJIbHOe .n;aBJIeHHeHaCblIIIeHHoro napa Ha.n;

BO.n;OH,ITa.

P~.n;HCCJIe.n;OBaTeJIeH[1, 7] cBH.n;eTeJIbCTBYIOT0 TOM,
qTO no nepBoMy 3aKoHy PaYJI~ aw .n;OJI)I(Ha6bITb paBHa

MOJIbHOH.n;OJIeBO.n;bIB paCTBope. Ha npaKTHKe)l(e HMe-

lOT MeCTO CYI.IJ:eCTBeHHbleOTKJIOHeHH~, KOTopble CB~3bI-

BalOT CHeCKOJIbKHMHnpHqHHaMH:

• He BC~ Bo.n;a ~BJI~eTC~ paCTBOpHTeJIeM (HanpHMep,

Bo.n;aB MOHOMOJIeKYJI~pHOMCJIoe);

• He Bce paCTBopeHHble BeIIIecTBa Haxo.n;~Tc~ B HCTHH-

HOM pacTBope (qaCTb MO)l(eT 6blTb CB~3aHa C .n;pyrHMH



Pa3,Qen 2. nlil~EBbiETEXHOIlOrlil1il

KOMrrOHeHTaMH, HarrpHMep 6eJIKH MoryT 6bITb CB5I3aHbI

COJI5IMH HJIH caxapaMH;

• B3aHMo.ueHcTBH5I Me)l{.uy MOJIeKYJIaMH pacTBopeHHbIx

BeIlleCTB MoryT Bbl3bIBaTb OTKJIOHeHH5I OT H.ueaJIbHOH CH-

TyaUHH [1, 7].
3TO eCTeCTBeHHO, TaK KaK rrHIIIeBbIe rrpo.uYKTbI - 3TO

CJIO)l{HbIe rrOJIH.uHcrrepcHbIe MHorOKOMrrOHeHTHbIe CHCTe-

MbI, <pH3HKO-XHMH'IeCKHe H TepMo.uHHaMHtIeCKHe <PYHK-

UHH KOTOpbIX 3HatIHTeJIbHO OTJIHtIalOTC5I OT .uaBJIeHHH Ta-

KOBbIX H.ueaJIbHbIX pacTBopoB.

OmollIeHHe rrapUHaJIbHbIX .uaBJIeHHH BO.u5lHbIX rrapOB Ha.u

rrpo.uyKioM K tIHCTbIM pacTBOpHTeJI5IM BXO.uHT B OCHOB-

HyIO TepMo.uHHaMHtIecKYIO <pOpMyJIy orrpe.ueJIeHH5I 3Hep-

rHH CB5I3H BJIam C MaTepHaJIOM (rro II.A. Pe6HH.uepy) [4]:

M= L = RTln(p/po) = RTln aw,. (2)

r.ueM - YMeHbllIeHHe cB060.uHOH 3HeprHH (rrpH rrOCT05lH-

HOH TeMrrepaType T);
L - pa60Ta oTpbIBa 1 MOJIb BO.ubI OT cyxoro CKeJIeTa

MaTepHaJIa (6e3 H3MeHeHH5I COCTaBa);

R - yHHBepCaJIbHa51 ra30Ba51 rrOCT05lHHa5l.

r.ue POB - OTHOCHTeJIbHa51 BJIa)l{HOCTb B COCT05lHHH paB-

HOBeCH5I, rrpH KOTOpOH rrpo.uyKT He BrrHTbIBaeT BJIary H He

Tep5leT ee B aTMoc<pepy, %.
He06xo.uHMbIM yCJIOBHeM rrpOTeKaHH5I B rrpo.uyKTax XH-

MHtIeCKHX, <pepMeHTaTHBHbIX H MHKp06HOJIOrHtIeCKHX rrpo-

ueCCOB 51BJI5IeTC5IHaJIHtIHe BO.ubI. BeJIHtIHHa aKTHBHOCTH

BO.ubI OtIeHb XOpOllIO KOppeJIHpyeT C 3THMH rrpoueccaMH.

TaK, nOHH)I(eHHe aw OT 1 .uo 0,2 rrpHBo.uHT K 3HatIHTeJIb-

HOMy 3aMe.uJIeHHIO XHMHtIeCKHX H <pepMeHTaTHBHbIX pe-

aKUHH, KpoMe OKHCJIeHH5I JIHrrH.uOB H peaKUHH MeJIaHOH.uH-

Ho06pa30BaHH5I [5].

C rrOHH)I{eHHeM aKTHBHOCTH BO.ubI yxy.ullIalOTC5I yCJIO-

BH5I.uJI51pa3BHTH5I MHKPO<pJIOPbI. MHKpoopraHH3MbI He pa3-

MHO)l(aIOTC5I npH aw HH)I{e 6apbepHbIX rrpe.ueJIoB H HMeIOT

pa3JIHtIHYIO tIYBCTBHTeJIbHOCTb K 3TOMy rrOKa3aTeJIIO. Ea-

pbepHbIe rpaHHUbI aKTHBHOCTH BO.ubI B HaCT05lIllee BpeM5I

orrpe.ueJIeHbI .uJI5I 60JIbllIHHCTBa MHKpoopraHH3MoB [2, 7]
(TaK, rrpH aKTHBHOCTH BO.ubI rrpo.uyKToB HH)I{e 0,91 60JIb-

lIIHHCTBO BH.uOB 6aKTepHH, B TOM tIHCJIe rraToreHHbIX H YC-

JIOBHO-rraToreHHbIX, He pa3BHBaeTC5I [2, 7]).
IIo BeJIHtIHHe aKTHBHOCTH BO.ubI rrHmeBbIe rrpo.uYKTbI

no.upa3.ueJI5IIOTC5I [4, 5]:
• Ha rrpo.uYKTbI C BbICOKOH BJIa)l{HOCTbIO (all' = 1,0 - 0,9);

• npo.uyKTbI C rrpoMe)l{yTOtIHOH BJIa)l{HOCTbIO (IIIIB)

(alV = 0,9 - 0,6);
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PUC. 1. 3a8ucUMocmb nOKa3amellJl aK.mU8HOCmu 80abl om

cocma8a MOAOl(H020 npoayK.ma:

m - MaCC08aJ1aOAJICYXUX8eU(ecms MOAOK.a
C6

• rrpo.uYKTbI C HH3KOH BJIa)l{HOCThIO (aw = 0,6 - 0,0).

B 06JIaCTH TeXHOJIOrHH MOJIOtIHhIX rrpo.uyKToB rrpOBe.ue-

HhI HCCJIe.uOBaHH5I aKTHBHOCTH BO.uhI MOJIOtIHhIX KOHCep-

BOB [2, 6, 7]. O.uHaKo .uaHHbIX rro aKTHBHOCTH BO.ubI ueJIb-

HOMOJIOtIHbIX H .upyrHx rrpo.uyKTpB B 06me.uocTynHoH JIH-

TepaTYpe He.uOCTaTOtIHO.

B CB5I3H C 3THM rrpe.uCTaBJI5IeT HHTepec H3ytIeHHe 3a-

BHCHMOCTH aKTHBHOCTH BO.ubI B MOJIOtIHbIX H MOJIOKOCO-

.uep)l{amHX rrpo.uyKTax OT MaCCOBOH .uOJIH CyXHX BeIlleCTB.

Ha rrepBOM 3Tarre 6blJIa orrpe.ueJIeHa .uHHaMHKa H3Me-

HeHH5I rrOKa3aTeJI5I aw OT MaCCOBOH .uOJIH CyXHX BeIlleCTB

MOJIOKa. MCCJIe.uOBaHH5I rrpOBo.uHJIH Ha rrpH60pe AW LAB

RTD-500 (lilBeHuapH5I).

M3BecTHo, tITO H3 Bcex KOMrrOHeHTOB MOJIOKa )l{Hp OKa-

3bIBaeT HaHMeHbllIee B03.ueHcTBHe Ha BeJIHtIHHy aKTHBHO-

CTH BO.ubI [6]. II03TOMY B KatIeCTBe 06'heKTa HCCJIe.uOBa-

HH5I HCrrOJIb30BaJIH cyxoe 06e3)1{HpeHHOe MOJIOKO, BOCCTa-

HOBJIeHHOe rro HHCTpyKUHH .uJI5I rrpOH3Bo.uCTBa BOCCTaHOB-

JIeHHOrO MOJIOKa .uo pa3JIHtIHbIX MaCCOBbIX .uOJIeH CyXHX

BemeCTB.

KaK BH.uHO H3 .uHarpaMMbI (pHC. 1), aKTHBHOCTb BO.ubI

06paTHo rrporropUHOHaJIbHa MaCCOBOH .uOJIe CyxHX BeIlleCTB

MOJIOKa H C rrOBbIIIleHHeM rrOCJIe.uHeH YMeHbllIaeTC5I. IIPH

3TOM pe3Koro H3MeHeHH5I aw He rrpOHcxo.uHT.

TaKHM 06pa30M, peryJIHpOBaTb aKTHBHOCTb BO.ubI, CO-

3.uaBaTb rrpo.uYKTbI C rrpoMe)l{yTOtIHOH BJIa)l{HOCTbIO rry-

TeM TOJIbKO KOHueHTpHpOBaHH5I CyXHX BemeCTB MOJIOKa

HepaUHOHaJIbHO. II03TOMY HaytIHbIH H rrpaKTHtIeCKHH HH-

Tepec rrpe.ucTaBJI5IeT orrpe.ueJIeHHe BJIH5IHH5I Ha aKTHBHOCTb

BO.ubI OCMOTHtIeCKH .ue5lTeJIbHbIX BemeCTB, a TaK)I{e HX

COBMeCTHoro .ueHCTBH5I C CyXHMH BeIlleCTBaMH MOJIOKa.

B KatIeCTBe OCMOTHtIeCKH .ue5lTeJIbHbIX BemeCTB 6blJIH

BbI6paHbI rrOBapeHHa51 COJIb H caxap03a B KOHueHTpaUH5IX,

Tpa.uHUHOHHO HCrrOJIb3yeMbIx B rrpOH3Bo.uCTBe rrpo.uyKTOB

nHTaHH5I.
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PUC. 2. 3a8ucUMocmb nOKa3ameJIJI aKmU8Hocmu 800bl om

cocma8a MOJlO'tHOZO npooyKma:

1- KOHmpOJlb (MOJlOKO C Macco8ou oOJleu CYXUX 8ew,ecm8

(M.O. CB) 30 %); 2 - MOJlOKO C M.a. CB 30 % + 1% NaCl;

.3 - MOJlOKO C M.O. CB 30 % + 4 % NaCl; 4 - MOJlOKO C

M.O. cn 30 % + 5 % caxap03bl; 5 - MOJlOKO C M.a. CB 30 % +
+ 10 % caXap03b1

Ha MO~eJIbHbIX paCTBopax yCTaHOBJIeHO 3epepeKTHBHoe

BJIHjlHHe HCCJIe~yeMblx KOHQeHTPaQHH nOBapeHHOH COJIHH

caxap03bI Ha BeJIHqHHY aKTHBHOCTH BO~bI, qTO comacy-

eTC5I C JIHTepaTypHbIMH ~aHHbIMH [1, 7].

Pe3YJIbTaTbI COBMeCTHoro BJIHjlHHjI Ha aw OCMOTHqeCKH

~e5ITeJIbHbIX BeI.I..\eCTBH CyXHX BeI.I..\eCTBMOJIOKa npe~-

CTaBJIeHbI Ha ~HarpaMMe (pHC. 2). KOHTPOJIeM CJI)')KHJIO

06e3:>KHpeHHOe MOJIOKOCMaccoBoH ~OJIeH CyXHX BeI.I..\eCTB

30 %.
Ha HallI B3rJI5I~, nepcneKTHBHbIMH OCMO~e5ITeJIbHbI-

MH BeI.I..\eCTBaMH jlBJI5IIOTCjI MOHocaXapH~bI. EbIJIO HC-

CJIe~OBaHO BJIHjlHHe Ha BeJIHqHHY nOKa3aTeJIjI aKTHBHO-

CTH BO~bI epPYKT03bI H rJIIOK03bI. Pe3YJIbTaTbI COBMeCT-

Horo BJIHjlHH5I Ha aw MOHocaxapH~OB H CyXHX BeI.I..\eCTB

MOJIOKa IIpe~CTaBJIeHbI Ha pHC. 3. KOHTpOJIeM CJIy:>KHJIO

06e3:>KHpeHHOe MOJIOKO C MaCCOBOH ~OJIeH CyXHX Be-

I.I..\eCTB30 %.
B pe3YJIbTaTe IIpOBe~eHHbIX HCCJIe~OBaHHH yCTaHOBJIe-

HO, qTO aKTHBHOCTb BO~bI MOJIOqHbIX IIPO~YKTOB 3aBHCHT

KaK OT MaCCOBOH ~OJIH CyXHX BeI.I..\eCTBMOJIOKa, TaK H OT

CO~ep:>KaHHjI ~pyrHx OCMO~e5ITeJIbHbIX BeI.I..\eCTB.Pe3Koro

H3MeHeHH5I aKTHBHOCTH BO~bI IIpH H3MeHeHHH Co~ep:>Ka-

HH5Icyxoro MOJIOqHOro OCTaTKa He IIPOHCXO~HT. II03TOMY

~JI5I pa3pa60TKH TeXHOJIOrHH rrpO~YKTOB C IIpOMe:>KyTOq-

HOHBJIa:>KHOCTbIOC IIporH03HpyeMbIMH, KOHTpOJIHpyeMbIM

H perymrpyeMbIMH cpOKaMH xpaHeHHjI HaH60JIee paQHO-

HaJIbHO IIpHMeHeHHe OCMOTHqeCKH ~e5ITeJIbHbIX BeI.I..\eCTB

H/HJIII IIX KOMII03IIQIIH. Ba:>KHbIM HanpaBJIeHIIeM IICCJIe~O-

BaHIIH 5IBJI5IeTC5IyCTaHOBJIeHHe OrrTIIMaJIbHbIX KOHQeHTpa-

QIIH 3TIIX coe~IIHeHIIH, B03MO:>KHbIXCIIHeprIIqeCKIIX B3aII-

MO~eHCTBIIH KaK ~pyr C ~pyroM, TaK II C CyXIIMII BeI.I..\e-

CTBaMI1 MOJIOKa. 3TO II03BOJIIIT Hal160JIee a~eKBaTHO MO-
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CocmoB MOJlO'lHOZO npOaYKmo

Puc. 3. 3a8ucUMocmb nOKa3ameJlJl aKmU8Hocmu 800bl om

cocma8a MOJlO'tHOZO npoOyKma:

1- KOHmpOJlb (MOJlOKO C MaCC080U oOJleu cyxux 8ew,ecm8

(M.a. CB) 30 %); 2 - MOJlOKO C M.O. CB 30 % + 5 %
r/JpyKmo3bl; 3 - MOJlOKO C M.o.CB 30 % + 10 % r/JpYKmo3b1;

4 - MOJlOKO C M.a. CB 30 % + 5 % ZJlIOK03bl;

5 - MOJlOKO C M.a. CB 30 % + 10 % ZJlIOK03bl

~eJIHpOBaTb MOJIOqHble H MOJIOKOCO~ep:>KaI.I..\HeIIPO~YKTbI

3a~aHHbIX COCTaBa H CpOKOB rO~HOCTH.
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