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AHHoTanus. V3BeCTHO, YTO HM3KOOCHOBHBIE HOHOOOMEHHHUKH, COJEpIKAIINE B COCTaBe (hyHKIMOHAIHHBIX
TPYIII a30T Pa3IUIHON CTENICHH OCHOBHOCTH, 00JIaJJaf0T CITIOCOOHOCTHIO K MOHOOOMEHHOW COPOIINHU TONBKO B
KHCIoi cpexe. Vcnonp30BaHME TaKUX CPeJ CYIMIECTBEHHO CyXKaeT KPyT pacTBOPOB, AEMHUHEpAIN3aIUsI KOTO-
PBIX BO3MOXKHA C TIOMOMIBIO TAKHX aHMOHOOOMEHHHKOB. PaccMarprBaeMble COPOSHTHI 00JIaAal0T BRICOKUMHU
eMKOCTSIMH, a ()YHKIIMOHAJIHHBIC TPYIIIEI MOTYT CIYXHTh COPOIMOHHBIMU IEHTPAMH TPH MOTIIOMICHUH Be-
IIECTB 110 MEXaHU3MaM, UCKITIOYAIOIIUM HOHHBIH 00MeH. OHaKO cOpOLUHM aMUHOKUCIOT HU3KOOCHOBHBIMH
AHMOHOOOMCHHHMKAMHU B HEMIPOTOHMPOBAHHBIX (hopMax yIeNsJIOCh HEONPABIaHHO Majio BHUMaHus. [ToaTomy
1enb paboThl — UCCieI0BaHHe COPOIMK apOMATHYECKUX aMUHOKHUCIIOT M MEXaHU3Ma MX 3aKpeIuieHns B (ase
copOeHTa P UCII0Ib30BaHUN aHHOHOOOMEHHUKOB B HEMIPOTOHUPOBAHHOW (hopMe, 1 cpaBHEHHE PE3YJIbTATOB
C JJaHHBIMH, TIOJTy4YEHHBIMH TP HCIIOJIb30BAaHUU COPOEHTOB B colieBOM (hopme. CopOIys apoMaTHUECKUX aMH-
HOKHUCJIOT (PeHMNIAIaHIHA, THPO3UHA, TUCTUINHA U3 BOJHBIX PACTBOPOB M3y4ajlach B CTATUUECKHUX YCIIOBHSX
METOJIOM IIEpEMECHHBIX KOHIICHTpanuii Ha annoHooOMenHnkax AH-221, AH-251, AH-31. Onpenencaue amu-
HOKWCIIOT B pABHOBECHBIX PacTBOPax MPOBOIIIIN ceKTpodoToMeTpudecku. [1oka3aHo, 9TO BHI U30TEPM, a,
CJIEZIOBATEIIFHO, MEXaHU3M 3aKpEIUICHUS ONpeAesieTCs IPUPOI0H aMHHOKHCIIOTH, @ KOJIHMYECTBO ITOTIIOMICH-
HOTO BEIIEeCTBA — THIIOM HOHOOOMECHHUKA.

Y CTaHOBIIEHO NMPUHINIIHATIHHOE OTIMYHE MEXaHU3Ma 3aKpEIUICHUS] aMHHOKHUCIIOT TP COPOIMA Ha HETIPOTO-
HUPOBaHHOI (hopme o cpaBHeHuto ¢ Cl-Gpopmoit annoHOo0OMeHHIKOB. HeoOMEeHHOE 3aKperieHrne aMIHOKHC-
JOT B (ha3e aHHOHOOOMEHHHKOB B IIPOTOHUPOBAHHOH (hOpMe TIPOTEKAET 3a CUET MOH-TUIOJIBHBIX B3aUMOJICH-
CTBHH MEXIy IPOTUBOIIOIOKHO 3apsHKCHHBIMU (DYHKIITMOHANBHBIMHU IPyIIIaMy (MOHAMH) copbaTa U copOeHTa
U BOJOPOJHBIX CBsA3CH, (POPMHUPYIOMIMXCS MEXKAY MX THAPATHBIMH 000JIOUYKaMH, a Ha HEMPOTOHHUPOBAHHOM
(dopme 3akperuieHre NPoTeKaeT NPEMMYIIIECTBEHHO 3a CUET MepeHoca MPOTOHa OT AMHUHOTPYIIITBI AaMHUHOKHC-
JIOTBI K HEMPOTOHHUPOBAHHOMY a30Ty (hYHKIIMOHAILHON TPYIIBI aHHOHOOOMEHHHKA. JIJI1 HEITPOTOHHUPOBAH-
HOW ()OpMBI TIOTTIONICHHE AMHHOKHUCIIOT YBEIIMYUBACTCS C POCTOM OCHOBHOCTH ()yHKIIMOHATBHBIX TPYIII COP-
OcHTa, 9TO 00YCIIOBICHO UX CIIOCOOHOCTHIO IIPOTOHUPOBATHCS. B 11emom, A1t COpOCHTOB B HEPOTOHHPOBAH-
HOW popMme, Kak W I COJEBOH (hOPMBI MEXaHHM3M IIOTJIONICHUS OJUHAKOB JUIS KaXI0H aMUHOKHCIIOTHI, a
KOJIMYECTBO MOTJIOMICHHOTO BEIIECTBA OMPEACISIETCS THIIOM HOHOOOMEHHUKA.
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Abstract. It is known that weak base ion exchangers which contain nitrogen of different basicity in their func-
tional groups are capable of ion-exchange sorption only in an acidic medium. The use of such media signifi-
cantly narrows the range of solutions that can be demineralised by such anion exchangers. The sorbents un-der
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consideration have high capacity, and the functional groups can serve as sorption centres for the absorp-tion of
substances through mechanisms that do not involve ion exchange. However, the sorption of amino acids by
unprotonated weak base anion exchangers has been unreasonably poorly studied. Therefore, the aim of this
work was to study the sorption of aromatic amino acids and the mechanism of their attachment in the sorbent
phase when using unprotonated anion exchangers. We also sought to compare the results with those obtained
when using sorbents in salt form. The sorption of aromatic amino acids of phenylalanine, tyrosine, and histidine
from aqueous solutions was studied under static conditions using the method of vari-able concentrations on
anion exchangers AN-221, AN-251, and AN-31. The amino acids in the equilibrium solutions were determined
spectrophotometrically. It was shown that the type of isotherms, and hence the attachment mechanism, was
determined by the nature of the amino acid, and the amount of absorbed sub-stance was determined by the type
of ion exchanger. We found a fundamental difference in the mechanism of amino acid attachment during sorp-
tion on the anion-exchangers in unprotonated form as compared to the CI- form. The non-exchange attachment
of amino acids in the phase of protonated anion exchangers occurs due to ion-dipole interactions between
oppositely charged functional groups (ions) of the sorbate and sorbent and hydrogen bonds formed between
their hydrate shells. If we consider the unprotonated form, the attachment occurs mainly due to the proton
transfer from the amino group of the amino acid to the unpro-tonated nitrogen from the functional group of the
anion exchanger. In the case of the unprotonated form, the absorption of amino acids increases with an increase
in the basicity of the functional groups of the sorbent, which is due to their ability to be protonated. Overall,
for sorbents in unprotonated form, like the salt form, the absorption mechanism is the same for each amino
acid, and the amount of absorbed substance is determined by the type of ion-exchanger.
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3aKperuieHus B aze copOeHTa MPHU UCTIOb-
BeepneHue 30BaHMHM aHUOHOOOMEHHHUKOB B HEIIPOTOHU-
poBaHHOU (hopme, U CpaBHEHHE pe3yNbTa-
TOB C JAHHBIMH, TTOJTY9€HHBIMH TTPU HCTIOTb-
30BaHUHU COPOCHTOB B COJIEBOM (opme, 4TO
U SIBJISTIOCH 1I€JBIO JAHHOW PabOTHI.

[[Inpokuii KIacC HU3KOOCHOBHBIX MOHO-
OOMEHHUKOB, COJAEpXkalliX B KayecTBe
(GYHKIIMOHATBHBIX TPYIIT a30T Pa3IHYHON
CTENEHU 3aMEIEHHOCTH, 00J1agaeT HOHOO00-
MEHHOM CIIOCOOHOCTBIO TOJIBKO B KHCIIOHN
cpene [1, 2]. OTo CyIIECTBEHHO CYKaEeT KPYyT
pacTBOpPOB, JIEMUHEPANU3alUS KOTOPBIX
BO3MO)KHA C TOMOIIbIO ATHX aHUOHOOOMEH-
HUKOB. OJHAKO paccMaTpUBaeMbIE COp-
OCHTBI 001aaI0T BBICOKUM COJIEP’KaHHEM
(GYHKIIMOHATBHBIX TPYII, KOTOPBIE MOTYT
CIILY’)KMTh COpPOIIMOHHBIMHU LIEHTpaMH TpHU
MOTJIONICHUH BEIIECTB 110 MEXaHU3MaM, UC-
KITFOYAIOINM HOHHBIM oOMeH. Panee [3, 4]
uccnenoBana copouust amuHokucinor Ha Cl-
dbopme dTUX COpOEHTOB, OJTHAKO, TIPU Opra-
HU3alUK Oe3peareHTHOrO pa3/ecHHs Be-
IIECTB Ha ATUX aHHMOHOOOMEHHHKaxX [5, 6]
coneBasi hoopMa TUIPOIUIYETCS HA CTATUU
necopOLMM MOTJIOEHHOTO BellecTBa BO-
JI0iA, 4TO TpeOyeT B JabHenIeM 00paboTku
COpOEHTOB KUCIOTaMU /ISl BOCCTAHOBJICHUS
ucxoaHoro coctosiaus. [ToaToMy mpencras-
JSIeT UHTEpEC HCCIe0BaHue COpOIK apo-
MaTHYECKHX aMUHOKHUCIIOT M MEXaHU3Ma UX

3KCHepHMeHTaJ'[LHaﬂ qacThb

HccnenoBana copOIusi apoMaTHYECKUX
aMUHOKHCIIOT (heHuIalaHuHaA, TUPO3UHA,
TUCTUAMHA U3 BOJHBIX PACTBOPOB B CTaTH-
YECKUX YCJOBHUSIX METOJOM IMepEeMEHHBIX
KOHIIEHTpaluii Ha aHHOHOOOMeHHHKax AH-
221, AH-251, AH-31 B HenmpOTOHHpPOBAH-
HOW (hopMe, KOTOPYIO HOJydaiau oOpaboT-
KOM COPOCHTOB M30BITKOM IIEJIOYH C ITOCIe-
IYIOIIAM OTMBIBAaHHEM H30BITKA MIETOYH
BoJioM. CTpoeHHE U HEKOTOPBIE XapaKTepH-
CTHKHU HCIIOJIb3yeMbIX cOpOaToB U COpOeH-
TOB TIpe/ICTaBlICHBI B TaOauie 1. B BoaHBIX
pacTBopax (eHWIATaHUH U TUPO3UH MPH-
CYTCTBYIOT B BHUJE OWMOJSPHBIX HOHOB, a
TUCTUAMH B BUJE OJTHO3APSATHOTO KAaTHOHA.

Omnpenenenre aMUHOKHUCIIOT B paBHOBEC-
HBIX pacTBOpaxX MPOBOAWIHN CHEKTPO(OTO-
METPUYECKH, COAepKaHKE BEIIeCTBa B COp-
OCHTE HAXOWJIH IO Pa3HUIIE KOHIICHTPAIUI
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Tabmuma 1. Hekotopple GU3NKO-XUMHUYECKHE XapaKTEPUCTUKH HCITOJIB3YEMBIX COpOaToB

1 COpOCHTOB

Table 1. Some physical and chemical characteristics of the sorbates and sorbents used

pK nporonuza
Crpykrypa npu pH
Hasparie 5.5-6.7 ! PKi PK> PKr
a-COOH o-NH» R-rpynn
(0]
Tyr OH 5.63 2.20 10.07 9.40
HO N,
i 5.92
His /WOH 7.64 1.77 9.18 '
' 10.90
o
Phe OH 591 2.58 9.24 -
NH,
Crpoenune QpyHKIHO- Obmennas
Hazpanue P YHIIL €MKOCTb, PKocx
HaJIbHBIX TPYIIT
MMOJIBb-3KB/T

=NH 8.40

AH-221 NH, 6.08 6.30

AH-251 < o 523 477

=NH 6.52

AH-31 _N 7.33 261

B PacTBOpE JI0 | IOCIe COPOIUU C yUEeTOM
Macchl U 00beMa KOHTAaKTHPYIOIIUX (a3.

O0cyxnenne pe3yibTaToB

Ha pucynke 1 mpencraBieHbl H30TEPMBI
copOLMY aMUHOKHUCIIOT Ha TpeX Hccieaye-
MBIX COpPOEHTaX B HEMPOTOHWPOBAHHOMN
dopme. Kak BUIHO U3 pUCYHKA, aHATIOTHYHO
JnaHHbIM, nony4yeHHbIM Ha Cl-¢popme anmo-
HOOOMEHHHKOB [3, 4], BUa U30TepM, a, cie-
JIOBATE€NbHO, TIOTJIOIICHUE OTMpEIeIsIeTCs
IPUPOION aMHHOKHUCIIOTHI, a KOJHMYECTBO
MOTJIOIIEHHOTO BEIIECTBA -TUIIOM HMOHO00-
MEHHUKA.

CpaBHuBass copOLHMI0O aMUHOKHCIOT Ha
HenpotonupoBanHoil u Cl-dopme copOen-
TOB MOXXHO OTMETHTH, YTO B HUJECHTHYHBIX
CUCTEMax pa3JIM4yaeTcsl Kak BUJI H30TEpM,
TaK W KOJIMYECTBO TOTJIONICHHOTO BeIlle-
ctBa. Ha pucynke 2 s mpumepa npuBe-

JICHO CpaBHEHHE COpPOLMU TpeX aMHHOKHC-
7ot annoHooOMenHukom AH-221 B uccre-
nyembix ¢popmax. HeoOXoaMMo OTMETHUTH
3HAYUTEIBHO OOJbIlIee TOTJIOIICHHE THUPO-
3MHAa TPU MCIOJb30BAHUM HEMPOTOHUPO-
BaHHOU (hOpMBI COpOEHTA 1O CPAaBHEHHIO C
COJIEBOM - COPOITHSI ’TOW aMUHOKHUCIIOTHI CO-
MOCTaBUMa C COPOLMEN PYTUX IBUTTEPIIU-
TOB, HO MPOTEKAET B y3KOM KOHIIEHTPAI[MOH-
HOM MHTEpBaJe B CHIIy MAJIOH PacTBOPHUMO-
ctu aMuHOKHCIOTHI. s Cl-dbopmsr cop-
OeHTa, IpY MOTJIOUICHUU (peHMIaTaHuHa U
TUCTUJIMHA, XAapaKTEPHO HACHIIIEHUE COp-
OCHTa, ¢ BBIXOJIOM H30TEPM Ha ILIATO, YTO
BEPOSATHO, CBS3aHO C MPOTHUBOJAEHCTBHEM
copOuuu BemecTB (PUKCHPOBAHHOTO 3JIEK-
TposinTa B paze aHHOHOOOMEHHUKOB. B ciry-
9ae HCIIOJIb30BaHMs COPOCHTOB B HEMPOTO-
HUPOBAHHOI (hopMe, HalIPOTUB, HACKIILIEHUE
OTCYTCTBYET, 4YTO OOYCJIOBJIEHO OTCYT-
CTBUEM (DUKCHUPOBAHHOTO JJIEKTPOJIUTA B
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Puc. 1. M3otepmsl copbrinu permnanannna(a), Tupo3nna(0), ructuauHa (B) Ha aHU-
HOOOMEHHHUKaX B HEMPOTOHUpoBaHHOU ¢opme. | — AH-221, 2 — AH-251, 3 — AH-31
Fig. 1. Sorption isotherms of (a) phenylalanine, (b) tyrosine, and (c) histidine
on unprotonated anion exchangers. 1 — AN-221, 2 — AN-251, and 3 — AN-31

daze copbeHta. ITO XapakTtepHO I (de-
HUJIAJIAHUHA U TIOCIIE KPUTHYECKOM KOHIICH-
Tpaluu B pacTBOpE, KOTJAa OH HaXOAUTCS B
Buzae muuena [7, 8], dopmupoBanue xoro-
PBIX KOHKYPUPYET C IPOLECCOM MOTJIOIIe-
HUS 9TOW aMUHOKHCIOTHL. HeoOxoaumo ot-
METHUTh, YTO BEIMUYMHA COPOIIUN THCTUIUHA
Ha BCEX UCCIIEyeMbIX COPOCHTax COmocTa-
BHMa IIPU KCIIOJIb30BAHUU KaK COJIEBOM, TaK
¥ HETIPOTOHUPOBAHHOH (POPMBI.
[TomydeHHBIN HAOOP JaHHBIX CBHUICTEIb-
CTBYET O MPHUHIUINNATHFHOM OTIUYHUU MeXa-
HU3Ma 3aKpEIUICeHUs AaMUHOKHUCIOT MpHU
copOLuu Ha HENPOTOHUPOBAHHOM (hopme 1O
cpaBuenuto ¢ Cl-popmoit aHHOHOOOMEHHHU-
koB. Panee [9] moka3aHo, 4To HEOOMEHHOE
3aKperyieHre aMMHOKHCIIOT B (pa3e aHMOHO-
oOmeHHUKOB Cl-(hopMBI TpOTEKAeT 3a CYeT
WOH-JUIIOJIBHBIX B3aUMOJICUCTBUUA MEXIY
MIPOTUBOTIOIOKHO 3aPSKEHHBIME (PYHKITHO-
HaJbHBIMHU TpyINIaMu (MOHAMHU) copOaTa U

copOeHTa ¥ BOJOPOIHBIX CBsI3eH, popMupy-
IOLINXCS MEXKIY UX TUIAPATHBIMH 000J0Y-
kamu (puc. 3a). OqHako Ha HEMPOTOHHPO-
BaHHOW (¢opmMe COpOEHTOB 3aKperieHHe
MPOTEKAET MPEUMYILIECTBEHHO 3a CUET Iepe-
HOCa MPOTOHA OT AMUHOTPYIIIBI aMUHOKHC-
JIOTHI K HEMPOTOHUPOBAHHOMY a30TY (PyHK-
[MMOHAILHOM TPYIIEI AHHOHOOOMEHHHKA, B
pe3ylbTaTe 4ero IMocieqHui npuoOperaer
MOJIOKUTETLHBIN 3apsif], aAMUHOKHCIIOTA TIPH
3TOM 3apsiKaeTcs OTPUIATENIbHO U B3aUMO-
JeicTByeT ¢ (PYHKIMOHAIBHOM Tpynmon
nonooOMeHHuKka. (puc. 36). Ha pucynke 3a,
Ui TIpUMepa, TPEeACTaBIeHAa CXeMa BO3-
MO>KHOTO B3auMo/IeiicTBUE (DeHUIIaIanHa co
BTOPUYHBIM aTOMOM a30Ta, BBICTYMAOIIUM
B poJiiu GYHKIIMOHATIBHBIX TPYIIIT; sl TUPO-
3MHa W aToOMa a30Ta MHOM CTENeHH 3ame-
HIEHHOCTH paccMaTpuBaeMble B3auMOJIEH-
CTBUS aHAJIOTUYHBI (puc.30).

37



ISSN 1680-0613

Copoyuonnvie u xpomamoepagpuueckue npoyeccol. 2022. T. 22, Ne 1. C. 34-40
Sorbtsionnye i khromatograficheskie protsessy. 2022. Vol. 22, No 1. pp. 34-40.

000 001 002 003 004 005
C, mnoas/ane

a

1 0,007

-1 0,006

-1 0,005

C, MMOaBT

4 0,004

Jaronn ‘Mlq

~& 4 0,003
1 o002

4 0,001

0 0,02 0,04 0,06
C, MMoIe/am?

0

Puc. 2. M30TepMbI copOmum HccleAyeMbIX aMHHOKHCIIOT Ha aHnOHOooOMeHHKe AH-221
HETPOTOHUPOBAHHOM (a) 1 comneBoit (0) popmax:
1 — Tupo3uH, 2 — TUCTHANH, 3 — dheHUITAIaHUH
Fig. 2. Sorption isotherms of the studied amino acids on the AN-221 anion exchanger
in unprotonated (a) and salt (b) form. 1 — tyrosine, 2 — histidine, and 3 — phenylalanine

Ilepenoc nmpoTroHa BO3MOXKEH, IIO-
CKOJIbKY, COTJIaCHO KOHCTaHTaM OCHOBHO-
cti (Tabmn. 1), aMUHOTPYIIBI AMUHOKHUCIIOT
ABISAIOTCA OoJiee C1aObIMH OCHOBAHUSMH,
YyeM a30T aHMOHOOOMeHHHKOB. Takum oOpa-
30M MPOUCXOAUT MPOTOHUPOBAHUE COp-
OcHTa, a B Ka4eCTBE MPOTHBOMOHA BHICTY-
MaeT aHWOH aMUHOKHCIIOTHI.

Jlis ructuarHa, UMeromero Gopmy KaTu-
OHAa B HCCIIEAYyEeMbIX YCJIOBUSX, MEPEHOC
MPOTOHA MAaJOBEPOSITEH, TOCKOIBKY CHIIa
a30Ta B TeTepolMKiIe OOKOBOrO paauKana
OobIre, 4eM cuiia PyHKITMOHATBHBIX TPYIIIT
AHUOHOOOMEHHUKOB, I0ATOMY 3aKpeTIeHUE
MPOTEKAET 3a CYET MOH-AUITOTHHBIX B3AUMO-
JnerdcTBUil U (PopMUPOBAHUS BOIOPOIHBIX
CBSI3EM MEXOY THAPATHBIMU 000JIOYKaAMHU
Y4aCTHHUKOB (puc. 4).

OnucaHHble MEXaHU3MBI OOBSICHSIOT BCE
U3JI0KEHHBIE paHee Y EKTH TpU copOmu

é:NH;. . (H0)n. _ CIT_ (HOM, | H,N
‘g
ood M
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NH. . .(H0MN,  HN
HC—C
‘ooc H,

AMHUHOKHUCIIOT Ha  HEMPOTOHHPOBAHHOMN
dbopme aHMOHOOOMEHHUKOB. OCHOBBIBAsICH
Ha TMPEACTABICHHOM MEXaHU3ME OOBSCHS-
eTCsl Jydinasi cCopomust TUpo3uHa u GeHUI-
ajJlaHMHAa. YKa3aHHbIC B3aUMOJCUCTBUS B
copOeHTe CIOCOOCTBYIOT TMEpPEXOay THPO-
3MHA B COPOCHT U CTaOMIIN3ALUU €r0 BHYT-
peHHero pactBopa. i ¢penunananuna B3a-
UMOJCHCTBUS B MOHOOOMEHHHKE Ipeodia-
Jal0T HaJ MHUILEUI000pa3oBaHHEM B pac-
TBOpE, XapaKTepHOM s JaHHOW aMUHO-
KUCJIOTHI [7, 8], 4TO Tak)ke CIOCOOCTBYyeET
oomnpmrelt copouuu nociae KKM. B menowm,
Ha copOeHTax B HENPOTOHUPOBAHHOMN
(dbopMe TMOTIIONICeHNEe AMHUHOKHCIOT YBEIH-
YUBAETCSI C POCTOM OCHOBHOCTH (DYHKIIHO-
HaIBHBIX TPYII COPOEHTA, YTO CBSI3aHO C
0oJiee JIErKUM MEepexo/I0M IPOTOHA OT aMU-
HOKHUCJIOTHl K (DYHKIMOHAJIBHBIM TPYIIaM
aHMOHOOOMEHHUKA.

2 \ —
/o HG—C—{ )
> —NH,...(H,0)n... 00C
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Puc. 3. Cxemsl 3akperuicHus GpeHunananuHa (4 THpo3uHA) B (haze HU3KOOCHOBHOI'O
aanonooOoMmennuka B Cl” (a) u HempoToHUpOBaHHOI (0) popme
Fig. 3. Schematics of the attachment of phenylalanine (and tyrosine) to the weak base anion
exchanger phase in the Cl- (a) and unprotonated (b) form.
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Fig. 4. Schematics of the attachment of histidine to the weak base anion exchanger phase in
the CI" (a) and unprotonated (b) form.

3akJaroueHue

Takum 00pa3oM, TpeIOKEH MEXaHH3M
3aKpeIUICHUs] aMUHOKHCIIOT, HE UMEIOIINX B
OOKOBOM  paaukaie  (HYHKIIMOHAIBHBIX
TpyIIII, CIIOCOOHBIX K MPOTONIN3Y, B (hasze He-
IPOTOHUPOBAHHBIX aHHOHOOOMEHHHUKOB, 3a-
KJIIOYAIOLIUIiCS B TEpeHoce IMPOTOHA OT
AMHHOKHCIIOTHl K aTOMYy a30Ty aHHOHOO00-
MEHHHKA, €ro IMepe3apsaKd M B3auMoJei-
CTBHSI C 00pa30BAaBIIUMCSI aHHOHOM I[BUT-
tepauta. [loriomieHne aMUHOKHCIOT YBe-
JMYUBACTCS C POCTOM OCHOBHOCTH ()YHKITH-
OHAJBHBIX TPYyNIl COpOEHTa, YTO O0OYCIOB-
JICHO WX CIOCOOHOCTBIO MPOTOHUPOBATHCS
3a cYeT aMMHOKHUCIIOTHI. B 1enom, st cop-
OCHTOB B HETIPOTOHUPOBAHHOM hopMe, KaK U
JUI CONeBOM (hOpMBI MEXaHH3M IOTJIOLIE-
HUS OJJMHAKOB TSI KXKI0H aMUHOKHUCIIOTEI,
a KOJHMYECTBO IIOTJIOLICHHOTO BEIIECTBA
OTIpeNIeNSIeTCS] THIIOM HOHOOOMEHHHUKA.

Konduukr narepecon

ABTOpBI 3asBIISIOT, YTO y HHUX HET W3-
BECTHBIX (PMHAHCOBBIX KOH(IMKTOB HHTEpE-
COB WJIM JIMYHBIX OTHOUICHUH, KOTOpBIE
MorJId OBl IOBIHUATH Ha paboTy, MpeaCcCTaB-
JIEHHYIO B 3TOM CTaThe.
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