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AHHoOTanus. BolsgBieHbl KOJIMYeCTBeHHDLIE ¥ KaueCTBeHHbIe 3dKOHOMEPHOCTH B CBA3DbIBAHUN CepHHCTOfI KHCJIOTDbI BUHAMHU C PA3HDIM
(I)I/ISI/IKO-XI/IMI/I‘-IECKI/IM COCTaBOM, UCXOZS U3 aHAIM3a OTHOIEHUS CBOOOAHOMN U CBI3aHHOU CbOpM CepHHCTOfI KHUCJIOTDI ITPY BHECEHNU ee
B BYHA PA3JIMYHDIX TUIIOB ¥ MOZEJIbHDbIE CUCTEMDbI Ha OCHOBE BHHA U I'JITIOKO3DI. HO.Hy‘-IEHHbIe 3aKOHOMEPHOCTHU TIPOAHATIN3UPOBAHDI B
paMKax Mmozean MOHOMOJIEKyJIHpHOfI azlcop6um/1 Jlenr 'MIOpa. STO MO3BOJIAJIO XapaKTepr30BaTDb IPOLECC CBA3SbIBAHUA CepHI/ICTOfI KHCJIOTDBI
BMHOM C UCIIOJIb30BaHUEM JBYX IIAPAMETPOB: KOHIEHTPAUN CyJIb(l)HTOCBH3bIBa}OH.II/IX KOMITIOHEHTOB BMHA B IIePeCYeTe Ha MaAKCUMaJIbHO
BO3MOYKHOe KOJIUYeCTBO CBA3bIBaeMOM CepHI/ICTOfI KHCJIOTbI ¥ KOHCTAHTDI CBA3bIBAHMA CepHI/ICTOfI KMCJIOTBI KOMIIOHEHTaM!Y BUHA. AHaIn3
TIOATBEPANJI, YTO IIPOLEeCcC CBA3bIBAHUA CepHI/ICTOIjl KUCJIOTBI KOMIIOHEHTAMU BHHA OIIMCBIBAETCA YPABHEHUAMU U30TEPM ancop6u1/m
Jlenr MIOPAQ, YTO CBULETEJIbCTBYET 06 TEpMO,Z[HHaMI/ILIECKOfl O6paTI/IMOCTI/I IIponecca CBA3bIBaHUA CepHHCTOfI KHCJIOTbI KOMIIOHEHTaMU BUHA.
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Abstract. According to the analysis of relationship between free and bound forms of sulfuric acid when introduced into wines of
various types and model systems based on wine and glucose, quantitative and qualitative regularities in binding of sulfuric acid by
wines with different physicochemical composition were identified. The obtained regularities were analyzed within the framework of
Langmuir monolayer adsorption isotherm model. This allowed characterizing the process of sulfuric acid binding by wine using two
parameters: the concentration of sulfite-binding wine components in terms of the maximum possible amount of binding sulfuric acid
and the binding constant of sulfuric acid by wine components. The analysis also confirmed that the process of sulfuric acid binding by
wine components is described by Langmuir adsorption isotherm equations, indicating the thermodynamic reversibility in the process

of sulfuric acid binding by wine components.
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Breaenne

HecMoTpst Ha MHOXECTBO HCCACAOBAHHH B 00Aa-
CTH ITIOMCKAa 3aMEHbl CEPHHMCTOH KHMCAOTE B BUHOAEAHH,
ee NPHMEHEHHUE ABASAETCSA €AMHCTBEHHBIM CPAaBHHTEAD-
HO 06€30IacHBIM AASL YEAOBEKA CPEACTBOM H30OHpaTeAb-
HOM aHTHOAKTePHAABHOM M aHTHOKCHAQHTHOH 3alljUThI
KOMIIOHEHTOB CyCAa U BHHA Ha BCEX CTAAHMAX MPOH3BOA-
CTBa BUHOAEABYECKOH MpoAyKIuH [1-4]. SBAsACH cHAB-
HBIM BOCCTAaHOBHUTEAEM, CEPHHCTasi KHCAOTA GAOKHpYeT
IePEHOC IACKTPOHOB C CYOCTpaTa Ha OKHMCAHTEAD, 4eM
IIPEAOTBpAIIAETCA OKHMCAEHHE CybcTpara B IIpolecce
depMEHTATHBHOIO M HePEPMEHTATHBHOIO OKHCAEHHS
KOMIIOHEHTOB BHHA, TAKHX KaK 3TaHOA, (pEHOAbHbIE Be-
IeCTBa, BUHHASA KHCAOTA, TEPIEHOBbIE CIHPTHI, Caxapa
H ADYTHE COEAMHEHHM:, 00yCAaBAMBAIONIME COPTOBBIE
0COOEHHOCTH BUH U HX OPraHOAENTHYECKHE U THTHEHH-
Jeckue nmokasareAr. [Ipy BHECEHHH CEPHUCTON KHCAOTDI
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B BUHO IIPOHCXOAHT €€ B3AUMOAECHCTBHE C KOMIIOHEHTA-
MH BHHQ, B PE3YAbTATE YEr0 OHA YaCTUYHO CBSI3bIBACTCS
(o6paTimo 1 HeobpaTHUMO). B cycae u BuHe cepHHCTas
KHCAOTA HAXOAHMTCS KaK B CBOOOAHOM, TaK U B CBSI3AHHOM
BHAE, BCTYIIasl BO B3aHMOAEHCTBHE B OCHOBHOM C COCAU-
HEHHSIMH, UMEIOI[UMH KapOOHHABHbIE rpymsl [5]. CBsi-
3aHHbIe GOPMBI CEPHHUCTOH KHCAOTBI 0OPa3yIOTCs IPH eé
B3aUMOACHCTBHH C CaXapaMH, aAbACTHAAMH, KETOKHCAO-
TaMH, GEHOABHBIMU U APYTHMH BELIECTBAMH, IIPUCYLIH-
MH BUHOTpaAy u BUHY [6]. IIpn aTOM caeayeT pasandath
B3aMMOACHCTBHE C H3MEHEHHEM CTENCHH OKHCACHHSA
cepbl, 4TO MPUBOAUT K 00pasoBaHUIO CyAbATOB, H B3a-
HMoAeHCTBHE 6e3 H3MEHEHHUS CTEIIEHH OKUCACHHUS CEpBI,
HPUBOASILIEE K 00Pa30BAHUIO CEPHUCTBIX COCAMHEHHI, B
TOM UHCA€ AABACTHAOCEPHHUCTOH KMCAOTBL. DTH COEAHHE-
HUSI SIBASIIOTCSL CBOCOOPA3HBIM ACTIO AASL CEPHHUCTOMH KHC-
AOTBI ¥ BBICTYIAIOT B POAH aHTHOKCHAQHTHOTO Oydepa,
ITOAAEPIKMBAIOLIETO HEOOXOAHUMBIHI ypOBEHDb CBOOOAHOM
CEpPHHCTOH KHCAOTbI, B CAy4ae YMEHBIIEHH ee KOHI|eH-
TPALMH B IIpoliecce XpaHeHHs BHHa [1].
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CeropoHsa 3HOAOTOB HMHTEPECYET B3aHMOAEHCTBHE
CEPHHCTOH KHCAOTbI C KOMIIOHEHTAMH BHHA B CBSI3H C
npo6AeMaMH OpraHHYECKOTO BHHOTPAAApCTBA M BH-
HOAEAHS, B KOTOPOM AMMHTHPYETCS HOMEHKAATypa H
paspelleHHOe KOAHYECTBO IK30TCHHBIX BEIECTB, HPH-
MEHJEMbIX B IIpOllecce BBIPAIUBAHHS BHHOTPAAd H
IPOM3BOACTBA BHMHA. TaKkHUM 06pasoM, OCTPO HaspeAo
000CHOBAaHHE ONPEAEACHHS HEOOXOAUMBIX AO3 CYAbQH-
TAIMH B IIpoliecce MPOM3BOACTBA BUHA, a TAIOKe KOPPeK-
IIMH TEXHOAOTHYECKOTO MPOLIECCa C LIEABI0 X CHIDKEHHS
[7-9]. PaccMoTpeHHe AAHHOTO BOIIPOCA HEBO3MOXKHO 6€3
KOAMYECTBEHHOH OLICHKH COACPXKAHHA CYAbQHTOCBS3DI-
BAIOI[MX KOMIIOHEHTOB BUHA M HX aKTHBHOCTH.

Cy1ecTByIoIe Ha HACTOALIMH MOMEHT IIOAXOABI,
nsaroxeHHsle B [10], x orjeHke cyAbQHTOCBsI3bIBAIOLIEH
CIIOCOOHOCTH BHH, IO HAIlleMy MHEHHIO, B HEAOCTATOY-
HOM CTENeHH OTPAXKAIOT KOAMYECTBEHHbIE H KadeCTBEH-
Hble IIOKa3aTE€AH IIPOLleCcCca CBS3bIBAHHMA CEPHHUCTOH
KHCAOTBI KOMIIOHEHTAMH BHHQ, @ 60ABIIIE TOAXOAAT AAS
pellIeHHs NPAKTUYECKHX 3aAad [0 PacYeTy A03 CYyAbH-
TAIlMH BHH C IIEABIO IIOAAEPXKAHHS 3aAQHHOTO YPOBHS
CBOOOAHOHM CEpHHUCTOH KHCAOTHL IIpoBepeHHOE HaMH
paHee HccaepoBaHHe [ 11] mokasaAo, YTO IPOLIECC CBA3BI-
BAHMA CEPHUCTOH KMCAOTBI 6EABIMH CYXHMH BHHAMH XO-
POIIO OIMCHIBACTCS YPABHEHHAMH H30TEPM aACOPOIIUH
B paMKaX MaTeMaTHYeCKOH MOACAH MOHOMOAEKYASPHOH
aacop6uyu Aerrmiopa [ 12, 13]. ITpeAAOXKEHHDIH ITIOAXOA
II03BOAMA HaM OILIEHHTb CYAbQUTOCBASBIBAIOLIYIO CIIO-
COOHOCTb CYXOro 6€AOro BUHA Ha OCHOBE ONPEACACHHS
KOHILIEHTPALMH CYAbQHTOCBSI3BIBAIOIIUX KOMIIOHEHTOB
BHHA B IlepecyeTe Ha KoAnuecTBo SO,, KOTOpOE OHH MO-
TYT CBA3aTh, U KOHCTAHTHI CBA3bIBaHMA SO, KOMIOHEH-
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WINEMAKING.
FOOD SYSTEMS

B AMamnasoHe ot 20 Mr/aM> A0 800 Mr/aAM’ B popMe BOAHO-
ro pacTBOpa METAOHCYAbQUTA KAAHUS H FePMETHYECKH
ykynopusaaH. ITocae BBIAEPKKH 00pasljoB B BOASHOH
6ane npu temneparype (50+5) °C B Tedenue 60 MHHYT
00pasipl 0xXAaKAAAH A0 mAaloc 20 °C U ompepeAssH B
Ipo6ax KOHIEHTPALHI0 CBOOOAHOMH H CBSI3aHHOH $popM
SO, mo T'OCT 32115-2013/(TOCT P 51655-2000). Bce
OIBITBI M U3MEPEHUS MOBTOPSAH He MEHee 4eM B ABYX
NOBTOPHOCTAX. IloAydeHHbIE AQHHBIE HCCAEAOBAAHM B
paMKax IPEAAOKEHHBIX MaTeMaTHYECKHX MOAeAeH [11]
CBA3BIBAHHSA CEPHUCTOH KMCAOTbI KOMIIOHEHTAMH BHHA.

Pe3ysibTaThl HcCIeJoBaHUM U UX 06cyKIeHHe

YCTaHOBAEHO, YTO IO XapaKTepy 3aBHUCHMOCTH CO-
Aep>kaHuA cBA3aHHBIX popM SO, Bce BUHA MOXKHO pas-
A€AHTD Ha ABE TPYIIIIBL:

1) AOCTHramoIjHe HACBILEHHI B 00AACTH AO
150 mr/am® cBo60opHOTO SO,;

2) He pocTurarouye Hacolenus SO, Ipu A03ax CBO-
60aH0r0 SO, cBbIIIE 150 Mr/AM>.

K nepBoii rpynme oTHOCATCS GeAble H PO3OBbIE CTO-
AOBbIE BHHA, a TalOKe BHHA THIIA CTOAOBOTO Xepeca 6e3
OCTAaTOYHOTO Caxapa, a KO BTOPOH — OeAble OAYCyXHe U
IOAYCAAAKHE BHHA, KPACHBIE CYXHe BHHA, KPAaCHbIE IIOAY-
CyXHe M IIOAYCAAAKHE, a TaloKe GeAble H KPacHbIe AMKep-
Hble BHHA. PaccMoTpuM ocobenHocTH moraomerus SO,
Pa3AHYHBIMH THIIAMH BHH.

EBeavie cyxue 6una. TUnHYHBIE 3aBHCHMOCTH CO-
AepxaHus cBsa3aHHbIX popM SO, AASL GEABIX CYXHX BHH,
IIOAYYEHHBIX 10 Pa3AHYHBIM TEXHOAOTHAM, M BUHA THIIA
Xepec OT KOHIIEHTpaluu cBo6oaHOoH SO, B BHHE IIpeA-
CTaBAEHBI Ha pHuc. 1.

TaMHU BUHA, KOTOPAs XapaKTePU3YeT UX MHTETPaAb-  p o
HYIO CBSI3bIBAIOLIYI0 aKTUBHOCTb I10 OTHOIICHHIO K 400 - _ 3
CEpHHCTOM KHCAOTe. B pesyabraTe yero mpeasoxe- o m = 3706 v/ 2)
HA OPUTHHAABHAS METOAMKA OTIPEACACHHUS CyAbpH- 20
TOCBASBIBAIOILEH CIIOCOOHOCTH OEABIX CTOAOBBIX 300 -
BUH U €€ MPaKTHYeCKOe NMPHAOXEHHE K pacuyery
AO3 CyAbQHTALIMHU IPU XPAaHEHHH BUHOMATEPHUAAOB. 250 4
AQHHBIH TOAXOA BIIOCACACTBHH OBIA TAKOKE ALIPOOH- 200 - a, =170,9 r/nm?
PpoBaH HaMH Ha ADYTHX THIAX BHH, 9TO M ABAfETCA - | e b)
OCHOBOH AASI HATTMCAHHUSI HACTOSILIEH Iy OAMKAL[MH. /

Ieanto HacTOsEH IyGAMKALUH SIBASIETCS CO- 100 - a,, = 81,76 mr/nm’
BEPIICHCTBOBAHHE METOAOAOTHYCCKHX MOAXOAOB K o |f -;:_'_' "= sssToncsonsssssnnessased O
KOAMYECTBEHHOH OILleHKe CYAbQHTOCBSI3bIBAIOIEH e F, mr/md
CIOCOGHOCTH BUH Pa3AWYHBIX THIIOB MyTeM H3yde- 0 + . . : ; .

0,00 20,00 40,00 60,00 80,00 100,00

HUSI ¥ MATEMaTHIECKOIO MOAEAHPOBAHHU IIpoLecca
CBSI3bIBAHHSA CEPHHCTOH KHCAOTbI KOMIIOHEHTaMH
BHHA.

O6beKTbI ¥ METOAbI HCCIeJ0BaHUM

OO6beKTaMH HCCACAOBAHHA SABASIAUCH CYyXHe
GeAble M KpacHbIe, a TAKXe AMKEpPHble BHHOMATE-
pHAABI €BPOIEHCKUX COPTOB BHHOTPaAa AAHTOTE U
Pxauuresn, Bacrapao marapauckuii, Ka6epue Co-
BUHBOH. Bcero 6p140 mpoanasusupoBaHo csblie 80
00pasIioB BHH Pa3AHYHOIO COCTaBa M BO3PAcTa.

MeTOAHMKA 9KCIIEPUMEHTAABHBIX HCCACAOBAHHUIA
OblAa CACAYIOLIAs: B PSIA COCYAOB HOMHHAABHOM
BMecTHMOCTbI0 100 cM® HaAMBaAM IpoOy BHHA 00D-
emoM 100 cM?, Ao06aBAsIAM BospacTatoiue A03b1 SO,
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Puc. 1. CootHoueHue cBs3aHHOM (B) u cBobogHo! (F) hopMm SO,
B 6eJIbIX CyXVX BUHAX: a) BUHA, [T0JIyYeHHbIe C BbICOKUMU [103aMU
SO, 150-200 mr/am® mpu 6poskeHUM U XpaHeHUH, a Takke BUHA
TUINA CTOJIOBOTO Xepeca; b) SKCTpakTHMBHDbIE BUHA, NOJIYYeHHDLIE
C KpaTKOBpeMeHHBbIM HacToeM Me3rW U J03aMU CyJIbQUTaluu
120-150 mr/opm® SO, mpu 6poskeHuy; €) MaJIO3KCTPaKTHBHDIE
BUHQ, IIOJIyYeHHLIe ¢ HU3KUMU Jo3aMu (1o 75 mr/am®) SO, mpu
Opo’keHUY U XpaHeHUU

Fig. 1. The ratio of bound (B) and free (F) forms of SO, in dry
white wines: a) wines obtained with high doses of SO, 150-200
mg/dm® during fermentation and storage, as well as wines such
as table sherry; b) extractive wines obtained with a short-term
infusion of pulp and sulfitation doses of 120-150 mg/dm?® of SO,
during fermentation; c) low-extractive wines obtained with low
doses (up to 75 mg/dm?®) of SO, during fermentation and storage

Magarach. Viticulture and Winemaking 2024.26-1
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CHOCO6HOCTH PaSA]/I‘{HbIX THUIIOB BUH

KOHIJ;eHTan,I/I}I CBA3aHHBIX C KOMIIOHCHTAMH

BUHA QOPM CEPHUCTOH KHCAOTHI KaK QyHKIIHA KOH- 3 _

LIEHTPAaIMH CBOOOAHOM ee (pOpPMbI aCHMIITOTHYECKH
IpHOAIDKAETCA K KAKOMY-TO MaKCHMaAbHOMY 3Hade-
HHIO, YTO Pa3yMHO OOBSACHUTh OrPAaHHIEHHBIM KOAH-
gecTBOM SO,-CBA3YIOIUX KOMIIOHEHTOB BHHA. BHHa
THIIA CTOAOBOTO X€peca, a TakXKe BHHA, TOAYYEHHbIE
C IpEBBIIIEHHEM CYABQUTHOTO PEXXHMa IIPH HX IpO-
H3BOACTBE, XapaKTEPHU3YIOTCS BBICOKOH CIIOCOOHO-
CTBIO K CBSI3BIBAHHIO CEPHHCTOM KHMCAOTHI (CBBILIE
300 Mr/AM?) IpH COAEPIKAHHUH CBOGOAHOI ee pOpMBI,
He npesbrnatomeit 10 mr/am’. Buna, noayuensslie ¢
AO030#1 CYAbQHUTALINH AO 75 MI/AM?, IPH CyAbQUTALIMA
CycAa M Me3r'M 00AaAAIOT HHU3KOH KOHIL|EHTpalHei
CyAbQUTOCBS3YIOIUX KOMIIOHEHTOB (A0 100 Mr/am?
B IIepecyeTe Ha MaKCHMaAbHOE KoAndecTBo SO,, Ko-
TOpOE OHH MOTYT CBSI3aTh); BUHA XK€, [IOAYYCHHbIEC CO
CPaBHUTEABHO BHICOKMMH AO3aMH cyAbduTaruu 120-
150 mr/am? SO,, 064aAQI0T KOHILIEHTpaLHeH CyAbHU-
TOCBSI3YIOLIMX KOMIOHEHTOB A0 200 Mr/aM® B mepe-
cuete Ha SO,.

Ecan npeacTaButs puc. 1 B kooppuHatax (F, F/B),
TO AAS GEABIX CYXHMX BHH M BHH THIIA XEPeC AQHHbIE
9KCIIEPHUMEHTA IIPEACTABASAIOT CO0OH IpsAMbIE AH-
HHH, NIPEACTABACHHbIE HA PHUC. 2, IapaMeTphbl KOTO-
PBIX B COOTBETCTBHH C TEOPHEH MOHOMOAEKYASPHOH
aAcopOLMM A€HIMIOpa OTPaXKAalOT TAHTEHC yTAa Ha-
KAOHA BeAMYHHY 1/a,, rae a, — KoHLeHTpanusa SO,
— CBA3BIBAIOIIMX KOMIIOHEHTOB BHHA B IlepecyeTe
Ha MaKCHMaAbHOE KOAMYeCTBO SO,, KOTOpoe MOXeET
OBITh MU CBA3aHO; @ TAKXKE OPAMHATY TOYKH Iepe-
cedeHHs mpsAMoH ¢ ockio F/B, 4mcAeHHO paBHYyIO
1/(anxK), tae K — xoHcTanTa cBsasbiBanusa SO, KOM-
IIOHEHTaMH BHHA.

Bsuay Toro, uTo rpaduk 3aBHCHMOCTH KOHIIEH-
Tpanuu cBsi3aHHOH (B) u cBoboaHO# (F) popm cep-
HHCTOH KHCAOTBI B BbIOPaHHOMH CHCTeMe KOOPAMHAT
(F, F/B) AASL AQHHBIX THIIOB BHH IIPEACTaBASIET CO-
001 PSAMYI0 AHHHIO, TO AASL €TO IOCTPOECHHSA C Lie-
ABIO OLIEHKH KOHIIEHTPAIMU CYAbHUTOCBA3BIBAIOIUX
KOMIIOHEHTOB CYXOrO BMHA M KOHCTaHTbI CBS3bIBa-
HHA AOCTaTOYHO ABYX 3KCIIEPUMEHTAABHBIX TOYEK C
PasAMYHOM BHECEHHOH A030H SO,, ¢ mocAeAyIOIHM
OIPEACACHHEM CBOOOAHOMH M CBA3aHHOH QopM cep-
HHCTOH KHCAOTBI. B 3TOM cAyYae KOAMYECTBO CBA3AH-
HOH CEPHHUCTOH KHCAOTHI B KaK QpYHKI[HIO CBOOOAHOH
ee Gpopmbl F MOXXHO HAHTH M3 CACAYIOIIETO COOTHO-
IIEHHUA:

BFy= K (1)
I+K-F

Benvie suna ¢ ocmamounoim caxapom. Tunmdnas
3aBHCHMOCTb KOHIIEHTPAI[UH CBA3AHHOH POPMBI cep-
HMCTOH KHCAOTBI AASl BUH C OCTaTOYHBIM CaXapoM, K
KOTOPBIM MOXXHO OTHECTH IIOAYCYXHE M ITOAYCAAAKHE
GeAble, pO30BbIE CTOAOBBIC BHHA, @ TAK)Xe OEAbIe AU-
KepHbIe BHHA, IPEACTABACHA Ha PHC. 3.

Kax BupAHO M3 puc. 3, KpuBas He UMEET TEHACH-
IIMH K HACBIIEHHUIO B 00AACTH KOHIIEHTPAIlUH IPHUCY-
IIMX BUHOTpaAHbIM BUHaM. Ecau aaHHbIe puc. 3 pac-
cMOTpeTb B KoopauHarax (£ F/B), To moAy4nm puc. 4.

“Marapa‘{’? BMHOI‘P‘&A&})CI‘BO W BUHOACAUC 2024'26' ].

Usyuenne ocobeHHOCTEH CyAbUTOCBABIBAIOMICH
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Fig. 2. Dependence of the concentration of bound form of
sulfuric acid (B) on the concentration of its free form (F) in the
coordinate system (F, F/B) for dry white wines
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Fig. 3. Dependence of the concentration of bound form of
sulfuric acid (B) on the concentration of its free form (F) in
white wine with residual sugar
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ee ¢opmol (F) B cucreme xoopauHat (F, F/B) ans BuH c
OCTATOYHDLIM CaXapoM

Fig. 4. Dependence of the concentration of bound form of
sulfuric acid (B) on the concentration of its free form (F) in
the coordinate system (F, F/B) for wines with residual sugar

Kax BUAHO U3 pHC. 4, 3aBUCHMOCTb MMEET XapaKTep-
HBIH U3AOM, KOTOPBIH MOXXHO OOBSCHHUTb HAANYHMEM ABYX
TPyII CYAbQHTOCBS3BIBAIOLUIMX KOMIIOHEHTOB BHHA,
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HMEIOIIMX Pa3AUYHYI0 KOHCTAHTY CcBA3bIBaHHUA SO,.

OTO HOATBEP)KAAETCSA OIBITOM IO H3YYEHHIO
BAMAHHA AOOABACHHS HaBECOK TAIOKO3BI K CYXOMY
6eaomy BuHY (pHC. 5).

CootBeTcTBEHHO, B KoopauHatax (F, F/B), rpa-
uKxu puc. 5, 6YyAyT UMeTb BHA, IPEACTABACHHBIH Ha
puc. 6.

O6pasiipl BUH C BHECEHHOH TAIOKO30H HMEIOT
XapaKTePHbIA H3AOM KPHBOH HACBILIEHHA, B OT-
AMYHE OT 6EAOTO CYXOro BHHA, AASI KOTOPOTO B KO-
opauHarax (F, F/B) xapakTep 3aBUCHMOCTH HMeeT
BHA NIPAMON AMHHH BO BCEM M3yYEHHOM AMAIa3oHe
H3MEHEHHS KOHILICHTPALMH CBOOOAHOH CEPHHCTOH
KHCAOTBL. AHAAH3 NTOAYYEHHbBIX 3aBUCHMOCTEH IIO-
KasaA, 4TO KOHIJEHTPAIIMIO CBA3AHHOH $popMbI cep-
HHCTOH KHCAOTBI B Kak (yHKIHIO KOHIJCHTPaLUH
cB0O0AHOH ee popMbI F, MOXKHO BBIPa3HUTh CACAYIO-
IeH MaTeMaTH4eCKOH MOAEABIO ITpoIjecca:

B(F)=m T8t TR ()
1+K,-F 1+K,-F

TA€ a,, U K, — KOHIIeHTpalua 1 KOHCTaHTa CBA3BI-
BaHHA SO, CYAbQUTOCBS3BIBAIOIUX KOMIIOHEHTOB
6€AOr0 CTOAOBOTO BHHA; &, 1 K, — KOHLeHTpaLus
(B mepcuere Ha SO,) 1 KoHCTaHTa cBsisbiBanust SO,
AASI TAIOKO3BL.

OKCIEPUMEHTAABHO YCTAaHOBACHHAS KOHCTaH-
Ta cBa3biBaHMa SO, AAS TAIOKO3bI cocTaBasieT: K,=
0,0000175. BeandnHa a,,, AA KOHIIEHTPALIMHU TAIO-
k03b1 20 r/AM> 1 50 1/AM; COCTaBHAQ, COOTBETCTBEH-
HO, 7258,4 Mr/am’ 1 17570,2 Mr/aM’ B mepecdeTe Ha
CEPHHUCTYIO KHUCAOTY, 4TO, C OAHOH CTOPOHBI, COOT-
BETCTBYET KOAUYECTBY MOAEH BHECEHHOH I'AIOKO3bI B
MOAEABHYIO CHCTEMY, & C APYTOH CTOPOHBI, COOTBET-
CTBYeT MaKCHMaAbHOMY KoaudecTBy SO,, koTopoe
3KBHMOASPHO MOXET CBA3aTb AQHHOE KOAHYECTBO
TAIOKO3bI, HICXOAS U3 €€ XUMHYEeCKUX CBOHCTB.

Pe3yAbraThl 3KCHEPHMEHTA M MOAEAHPOBAHHS
nporiecca cBAsbiBaHKUA SO, B CHCTeMe BUHO + TAIO-
K032 IPHBEAEH Ha PHUC. 7.

IToaydeHHast pacyeTHass KpHBas CBSA3BIBAHHA
SO, xopomo anmpoKCHMHPYET 3KCIEPHMEHTAAD-
HbI€ AQHHBIE B PaMKax IPEAAOXKEHHOH MOAeAH (2) B
IIHIPOKOM AHMAIa3oHe 3HaYeHHI CBOOOAHOH CepHHU-
CTOH KHCAOTBI.

Kpacuvie cyxue suna. TunuuHas 3aBHCHMOCTDb
copepxaHMA cBA3aHHBIX dopMm SO, A KpacHOro
CYXOro BUHA IIPEACTaBACHA Ha pHC. 8.

IToApOOHBIA aHAAM3 IIOAYYEHHBIX 3aBHCHMO-
creit B KoopauHarax (F, F/B), npeacTaBAeHHbBIHA Ha
pHC. 9, MO3BOAMA BBIAEAHTb ABA H3AOMA: OAMH B
obaactu 50-60 mMr/am® cBoboaHO# SO,, a BTOpOIi B
obaactu 240-250 mr/am® cBobopnOM SO,, 9TO 1O-
3BOASIET IIPEAIIOAOXKHTD, UTO B CAy4Yae KPAaCHBIX CTO-
AOBBIX BHH IIPUCYTCTBYIOT TPH He3aBHCHMBIX SO,
CBA3BIBAIOIIUX KOMIIAEKCA, KOTOpbIE AOCTHIAIOT
HACBILICHU 10 Mepe IOBBIIIEHUS KOHI[EHTpPAL[UH
cBobopnoi SO,.

TakuM 06pasoM, 6BIAO YCTAaHOBAEHO, 4TO B 00-
IleM CAy4ae NPOIIeCC CBA3BIBAHMA CEPHHCTOH KHC-
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Puc. 5. CooTHoweHme cBsi3aHHOM (B) u cBobogHOM (F) dopm SO,
B 6eJIbIX CyXUX BUHAX C A062aBKOI IJTI0KO3bL: @) UCXOLHOe BUHO 6e3
nobaBKH IJTI0KO03BL b) mobaska 20 r/am> ¢) mobaska 50 r/om>

Fig. 5. The ratio of bound (B) and free (F) forms of SO, in dry
white wines and wines with added glucose: a) original wine
without glucose added; b) additive 20 g/dm?; c) additive 50 g/dm?
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Puc. 6. 3aBucUMOCTb KOHILEHTpallMM CBSI3aHHOW (OPMBI

CepHUCTOM KUCIOTHI (B) OT KOHLEHTpaluy CBOOOJHOM ee
dopmel (F) B cucteMe koophuHat (F, F/B) A7 6esbIX CyXUX BUH
IIpY BHECEHUM Pa3jIMYHbIX 03 IJIIOKO3DLL a) MCXOLHOe BUHO; b)
nobaska 20 r/om>; ¢) nobaeka 50 r/om>

Fig. 6. Dependence of the concentration of bound form of sulfuric
acid (B) on the concentration of its free form (F) in the coordinate
system (F, F/B) for dry white wines when adding different doses of
glucose: a) original wine; b) additive 20 g/dm?3; c) additive 50 g/dm?
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Puc. 7. Bxuaj Tiioko3nl B CyJIbGUTOCBA3YIOMYIO CIIOCOOHOCTD
6€eJI0ro CTOJIOBOTO BUHA: a) BUHO + 50 I/AM® IJTIOKO3BI KCIIEpH-
MeHTaJIbHas KpuBas; b) 6ejoe CTOJ0Boe BMHO [I0 0bOTralleHUs
[JTIOK030M; €) BKJIAZ IJTIOKO3bI B CYIb(GUTOCBSA3LIBAOIIYIO CIIOCOO-
HOCTb BuHa; d) BUHO + 50 /M IJTI0K03DbI — KpHUBasi, IIOCTPOeHHAs
Ha OCHOBaHUU MoJiesu (2)

Fig. 7. Contribution of glucose to the sulfite-binding capacity
of white table wine: a) wine + 50 g/dm® glucose experimental
curve b) white table wine before enrichment with glucose, c)
contribution of glucose to the sulfite-binding capacity of wine d)
wine + 50 g/dm® glucose - the curve constructed on the basis of
the model (2)
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Usyuenne ocobeHHOCTEH CyAbUTOCBABIBAIOMICH
COCOOHOCTH PA3AHYHBIX THIIOB BHH
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Puc. 8. CooTHommeHue cBsi3aHHOM (B) 1 cBobonHO! (F) hopm
SO, B KpaCHBIX CyXUX BUHaX

Fig. 8. Ratio of bound (B) and free (F) forms of SO, in dry
red wines

AOTbI BHHOM MOXET OBbITb OIHCAH CACAYIOLIEH MaTeMaTH-
YeCKOM MO,A,CAI)IO
F- K
(3)

U= 21+K F

TA€ a,; — KoAmdecTBO SO, KOTOpOe MOXET CBA3aTh i-H
CYAbQUTOCBSA3BIBAIONIMH KOMIOHEHT BUHA, K; — KOHCTaH-
Ta cBA3bIBaHUA SO, i-M CyABQUTOCBA3BIBAIOLIMM KOMIIO-
HEHTOM.

BoiBogn1

B pesyabTaTe mpopeAaHHOH pabOTbI OBIAM OAYYEHDI
CAEAYIOIITHE TEOPETHYECKHE PE3YABTATBL.

Ilpouecc cBA3bIBAaHMA CEPHHUCTOH KHCAOTBI KOMIIO-
HEHTaMH BHHA B O0II|eM CAyYae OIHCHIBACTCS YPABHEHH-
€M H30TepM aACopOLMH AeHTMIOpa, 4TO TOBOPHUT 06 00-
paTUMOCTH mpoliecca cBA3bIBaHMA SO, KOMIOHEHTaMH
BHHA.

IIporecc CBA3BIBAHHMA CEPHHUCTOH KHCAOTBI KOMIIO-
HEHTaMH BHHA MOXXET ObITb OIHCAH BEAUYHMHOH @, KO-
TOpasi OTPaXkaeT KOHLEHTPALUIO i-r0 KOMIIOHEHTAa BHHA
B nepecyere Ha SO, KOAHYECTBO KOTOPOTO MOXET OBITD
CBA3aHO B 3KBUMOASIPHOM COOTHOLIEHHH M KOHCTAaHTOH
cBA3bIBaHMA K7, KOTOpas OTPaXkaeT CTeNEeHb CBA3bIBAHMA
SO, i-M KOMIIOHEHTOM BHMHA M BAMAET Ha COOTHOIIEHHE
MEXAY KOAHYECTBOM CBOOOAHOI 1 CBSI3aHHOH $popM cep-
HHCTOH KHCAOTBI B 3aBUCHMOCTH OT KOHIIEHTPAIIUH CBO-
60AHO¥ ee POPMBL.
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Puc. 9. 3aBUCUMOCTb KOHIEHTPALIUX CBSI3aHHOM (HOPMBI
CepHUCTON KUCIOTHI (B) OT KOHIEHTpAlud CBOOOAHOU ee
¢dopmer (F) B cucreme xoopauHat (F, F/B) Ans KpacHBIX
cyxuXx BUH (A u B - Touku neperuba).

Fig. 9. Dependence of the concentration of bound form of
sulfuric acid (B) on the concentration of its free form (F) in
the coordinate system (F, F/B) for dry red wines (A and B are
inflection points).
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