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[naBa 1

AMWUHOKUNCANOTDI,
NMENTUADbI U BE/NTKA

1.1. CTPYKTYPA I CBOICTBA AMUHOKNC/OT

AMMHOKHUCIIOTHI IIPEACTABIIAIOT COO0 aMUHOIIPOM3BOIHbIE KAPOOHOBBIX KUC-
sot. B ipupone BcTpeuaetcs 6onee 300 ux mpencraBuTeseit, n 21 13 HUX SIBIIET-

cs1 00s13aTeSIbHbIM CTPYKTYPHBIM KOMIIOHCHTOM o6enkoB. OHU 0003HAYAIOTCS Kak

«CTaHIApPTHBIE» IPOTEeMHOTEHHbIE AaMUHOKUCIIOTHI.
CrpoeHre CTaHTAPTHBIX aMWHOKMCIIOT COOTBETCTBYET CIEYIOIIeil OOIIei

dopmyre:

H2N—(|ZH—COOH

raie R — aMMHOKMCIOTHBIN pagukal.

CTpyKTypa JUlllb OJHON aMMUHOKUCIOTBI —
MpoJIMHA — HE COOTBETCTBYeT eii (Tabi. 1.1).
DTO CBSI3aHO C T€M, YTO IPOJIMH, COOCTBEHHO,
U HE SBJISICTCSI aMUHOKUCI0TOM. OH TpeacTaB-
JIIeT co00it UMUHOKMCIIOTY.

Tabnuua 1.1. CTpyKTypa CTaHAAPTHLIX aMUHOKUCNOT

AMUHOKNCIIOTbI — aMWUHOMNPOU3-
BOZHbIe Kap6OHOBbIX KNCNOT

CTaHAapTHbIE aMUHOKUCAOTbI —
0653aTeSIbHbI CTPYKTYPHbIN
KOMMOHEHT Nto60ro 6enka

QOOH HaC—CH,. (IDOOH

(IEH2 (N /CH —CI)H N3onenunH

NH, H,C NH,

COOCH COOH

| H3C N | o
CH3—(|3H AnaHviH /CH—CHZ—(T‘,H JenumnH

NH, HsC NH,

CI)OOH QOOH
CH,—CH CepyH *"CH —CH Banu
OH NH, HsC NH
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OkoH4anne 1abn. 1.1

HsC COOCH COOCH
N
,CH—CH TpeoHuH @»CHZ—CH ®deHnnanaHnH
HO ' \
NH, NH,
COOH COOH
CH,—CH LincremH H;C—S—CH,—CH,—CH MeT1oHMH
| | |
SH NH, NH,
GOOH COOH
| |
HO = —CHy—
@CHZ (I3H TVUpO3MH O(ID CH, (IZH AcnaparuH
NH, NH,  NH,
COOH COOH
@\—ﬂ'CH2—9H TpuntodpaH ICHZ_CH2_9H rnyTamuH
NH NH, CONH,  NH,
COOH COOH
(FHz_ CH2—(|3H nmyTamuHoBas H2|C—CH2—CH2—CH2—(|)H Tnavn
KMCOT
COOH  NH, ‘/emore NH, NH,
COOH A NH, COOH
HOOC —CH,—CH CraparMHoBas | 4N —C—NH—CH,—CH,~CH,—CH  ApruHuH
i KvcnoTa i
NH, NH,
U COOH
NA COOH MponuH [:]—CHZ—CI:H rmetnouH
HN- >N NH,
CTaHIapTHbIE AMUHOKNCIOTHI, CraHgapTHble aMAHOKUCIIOTHI, 33 UCKITIOYE-
32 UCKMI0YEHMEM NPONHA, HUEM MIPOJINHA, ABJIAIOTCA O.-aMUHOKMCIOTaAMMU.
ABNSIOTCS O-aMUHOKICHOTAMM B Hux amuHoOrpymmna B Ka4ecTBE 3aMECTUTEIS
pacrioyiaraercs y a-yriepoIHoro aromMa.
B ocHoBy knaccudukaumm amu- B Hacrosiiiee BpeMsi CyIlIeCTBYIOT pa3iny-
HOKICMOT NOMOXXeHb! pasnunyuns Hble KJIaccu(urKalmy CTaHAAPTHBIX AaMUHOKMC-
B MOJAPHOCTM UX pajuKana J0T. Ocoboe 3HaYeHne UMEET Kilaccu@ukaius,

npemnoxeHHas A. JleHunmkepom. B ee ocHOBY

TIOJIO2KEHDBI pa3/iniyus B IMOJIAPHOCTU aMUHOKHMCIOTHBIX padlliKallOB (R) — ux 60-

KOBBIX LIeNEen:
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l— AmuHokucnortbl (AK)
AK ¢ HenonsipHbIMU AK ¢ nonspHbIMU
papukanamm papukanamm
(AnaHvH, nenumH,
N30MEeNLVH, BanvH, l y
MPONUH, (beHNNanaxnH, AK c nonsipHbIMu AK ¢ nonsipHbIMu
TPUNTOChaH, METUOHMH) 3apsXKeHHbIMM He3apsXKeHHbIMM
papgukanamm papukanamm
(FMuuwmH, cepwH,
TPEOHWH, LIUCTEVH,
TUPO3WH, acrnaparuH,
rnyTamMuH)
AK c nonsipHbiMK (-) AK c nonspHbivM#u (+)
— 3apsHKeHHbIMU — 3apsHXKEHHbIMU
pagukanamm papukanamm
(AcnaparunHoBas Kucnora, (JIn3uH, apruHuH,
rnyTamMuHOBasi KCMoTa) rMCTUONH)

B cocraB Mojekyn OOJBIIMHCTBA aMMHOKMCIOT BXOHUT R,
ACUMMETPUYECKUI (XUpaJIbHBIN) YIJIEPOIHBII aTOM. ACUMMe- |
TPUYECKUI YIJIEPOAHBIN aTOM MpPEACTaBIISIET COO0I aTOM yIJie- R,—C*—R,
polla, CBSI3AaHHBIW C YETLIPbMS PA3JIUYHBIMUA 3aAMECTUTEISIMU |
(puc. 1.1). R,

ITpyHuMass Bo BHMMaHHE OCOOEHHOCTH CTPOEHMSI CTaH-
JapTHBIX aMUHOKMCJIOT, MOXHO TPEAINOA0XKUTh, YTO BCE OHMU,
32 UCKJIIOYEHUEM TJIMIIMHA, Y KOTOPOTO Q-YIJIEPOIHBIA aToM
CBsI3aH C IBYMs aTOMaMM BOAOpoja, OyayT coaepKaTh B CBO-
€M COCTaBe KaK MUHUMYM OJUH aCUMMETPUYECKUI YIIepo-
HBII aTOM.

Puc. 1.1. Acumme-

TPUYECKKNiA  yrre-

POAHbI atom (060-
3Ha4eH™)

J171s1 MOJIeKyJ1, coepXKallliX aCUMMETPUUYECKUI YIJIEPOIHBII aTOM, TIPUCYILE SIB-
JeHue crepeondoMepur. OHM MOTYT OBITh IPEACTaBICHBI CTEPeOM30MepaMu ABYX
psinoB — L u D. [1prHamIexXkHOCTh K COOTBETCTBYIOIIEMY CTEPEOXUMUYECKOMY PSAY

OIIPCACIACTCA MNYTEM CpaBHCHUA TIIPOCTpaH-

CTBEHHOM CTPYKTYpbl MOJIEKYJIbI C TPOCTPAH-
CTBEHHOU CTPYKTYpOU MOJEKYJIbI 3TAJIOHHOIO
coenrHeHMsI. B KauecTBe 3TaJJOHHOIO COeAMHe-
HUS UCIIOJIB3YIOT IJIMLIEPUHOBBIN anbaerun. Kak
U BCE BEIIECTBA, COAEpXKALIME ACUMMETPUYE-
CKWI YIJIEPOIHBINA aTOM, MIIMIIEPUHOBBINA AJIblIE-
rupg npencrasieH L- u D-cTtepeonzomepamu.

ACUMMETPNYECKUIA YTNEPOAHBIN
aToOM — aToM yrnepona,
CBS3aHHbIN C YeTbIPbMS
PasfINYHbIMN 3aMECTUTENAMN

CywwecTyeT 2 psaa
ctepeonsomepoB — D- u L-
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B ka4ecTBe 3TaNOHHOr0 BELLECT- -0 -0

Ba, KOTOPOE NPUMEHSIOT 4N1A C\H C|:\H

onpegenieHns NPpUHaLNeXXHocTu HO_$_H H(lj_OH

CTepeoun3omepa K CTepeoxnumu-

4eCKOMY psAay, NCNoJb3YeTcs CH,OH CH,0H

MALEPUHOBbIA anbaerng L-rnmuuepuHoBBIi D-rnuuepuHoOBbBI
AJIbACTUL AJIbACTUL

MoeKynbl aMUHOKUCIOT TaKXKe CYILIECTBYIOT B (hopMe cTepeon3oMepoB D-
n L-psma. [1puHamiexxHOCTh aMUHOKHUCIIOTE K COOTBETCTBYIOIIEMY CTEPEOXUMMU -
YECKOMY psily OIPEAe/IsaeTCs 0 MOJ0XKEHUIO €€ O-aMUHOTPYIIIbI B IPOCTPAHCTBE
OTHOCHUTEJILHO YIJICBOAOPOIHOrO cKejieTa. Eciii oHa pacrojiaraeTcs ¢ Toi Xe CTo-
POHBI, UYTO U TMAPOKCUJIbHAS TPYIIIIa Y XUPAITbHOTO YIJIEpOOHOTO aToMa L-rim-
LIEPMHOBOTO ajibAeTHUIA, TO AMUHOKMCIIOTa OTHOCUTCS K L-cTepeoxumMuyeckomy
psIy, a €CJIA C TOM K¢ CTOPOHbI, UTO TUAPOKCUIIbHAS IPYIIIA Y XUPAJIBHOTO YIJIe-
pomHoro aroma D-rimiepmHOBOrO ajbieruaa, TO aMWHOKHCIOTa OTHOCHUTCS
K D-psny (puc. 1.2).

Cl)OOH (i‘,OOH
H2N—(|3—H H—?—NH2
CH, CH,
L-anaHuH D-anaHuH

Puc. 1.2. CTepeomsomepbl anaHnHa

Monekynbl ctepeou3omepoB D- n L-psima BASIIOTCS 3epKaJbHBIM OTpakKeHU-
eM apyr npyra. OHu 00agaloT OMMHAKOBEIMUA XUMUUYECKMU CBolicTBamu. OmgHa-
KO UX (hU3MYeCKHe CBOMCTBA CYIIECTBEHHO paszanyaroTcs. CTepeorn3oMephbl pa3HbIX
PAI0B 00J1a1aI0T HEOAMHAKOBOIM CIIOCOOHOCTBIO BPAILIATh IJIOCKOCTh IOJIIPU30BaH -
HOTO Jiyya cBeTa. B 3aBucMMOCTM OT HampaB/ieHMsI BpallleHUsI JTyda OHU TIOpa3neisi-
10TCs1 Ha mpaBo- (+) uaeBoBpanatoiiue (—). PactBopsl crepeouzoMmepoB D-u L-psina
BpallaloT IJIOCKOCTh IOJIIPU30BAHHOIO JIy4a CBETa Ha pa3JIMYHbIA yroJl.

Crepeon3zoMephl CIIOCOOHBI CITOHTAHHO IpeBpamiaThbCs OPYr B Ipyra. DTOT
npolecc MoJydr Ha3BaHve panemu3anusa. IIpoiecc parieMuzanny MOXHO OIMH-
caTh B BUIE CJICAYIOIIETO YpaBHEHUSI:

L-ananmn <———— D-ajlaHuH.

B cocraB mosumnenTUaHBIX LErNell OeJIKOB

B cocTas nonunenTuaHbIX Lene BXOJISIT CTEPEOM30MePbl TOJIbKO L-psina. OnHako
0ENKOB BXOASAT CTEPEOU30MEPbI B Ipupoje BcTpeuaTcs u D-crepeonsomepbl
TONbKO L-psina aMUHOKMCJIOT. OHM BXOASIT B COCTaB MUKPOO-
HBIX oOojouek (D-deHunmamanuH), a Takxke
CTepeon3omepsbl CroCOOHSI B CTPYKTYpPY HEKOTOPbIX aHTUOUOTUKOB (Tpa-
CMOHTAHHO NPeBpaLLAThCS mutmaus C) u ap.
ApYT B Apyra. 3T0T npouecc [ToMUMO CTaHIAPTHBIX AMUHOKHCJIOT B CO-
Ha3bIBAETCA PaueMn3auns cTaB OEJIKOB MOTYT BXOJIMTh U HECTaHAAPTHBIC
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aMUHOKUCIOTEL. K HMM OTHOCSTCS HpPOU3BO-
JIHBIE CTAHIAPTHBIX AMUHOKHUCIIOT — 4-TUAPO-
KCUNpoJuH (Mpou3BOIHOE TIpOJIMHA), 4-TU-
IPOKCWIN3UH (IIPOM3BOMHOE JM3WUHA), IeC-
MO3MH (MPOM3BOAHOE JM3UHA), TUPOHUH
(mpousBomHoe TUpO3uHa) u ap. (puc. 1.3). Bce
3T aMMHOKMCJIOTHI BXOASIT B COCTaB TOJIbBKO
oIpeie/IeHHBIX 0eMKOoB. Tak, TMIApOKCUTIPOIMH

HectannapTHble aMUHOKWUCNOTbI
MOrYT BXOAUTb B COCTaB TOJbKO
onpegeneHHbIX 6enKoB

K HecTaHaapTHbIM aMUHOKNCIO0-
TaM MOTyT OTHOCUTBLCA NPOn3Boa-
Hbl€ CTAHAAPTHbIX aMUHOKNCIOT

Y1 OKCUWJIM3UH SIBJISIIOTCSI CTPYKTYPHBIMUA KOMITOHEHTAMU OeJIKa KoJljlareHa, Jec-
MO3MH — OeJIKa 3JIaCTUHA, TUPOHUH — OeJIKa TUPEOIOOyIMHA.

HO

€ (04
CH,— CH— CH;—CH,— CH—COOH

COOH | |

N NH, OH
H

4-M'mppoKeunponnH

NH,

4-I'apoKCUNN3nH

Puc. 1.3. HectaHapTHbIe aMUHOKUCNOTbI, BCTPEYatoLLmMecs B 6enkax

Hekotopble HecTaHAapTHBIE AMUHOKHUCIIOTHI MOTYT BOOOIIE HE BXOAMTH B COCTaB
0eJIKOB, XOTsI B 3HAUNTEIHbHBIX KOJIMYECTBAX IIPUCYTCTBYIOT B opranusme. K HuM ot-
HOCSITCS UUTPYJUITMH, OPHUTUH, AMOKCU(EHUIaTaHUH, TOMOLMCTeUH U 1Ip. (puc. 1.4).

H
H I
[ H,N— ? —COOH
H2N—$—COOH CH,
(C|>H2)3
NH,
OH
OH
OpHUTUH OnokcnpeHnnanaHuH
(OODA)

Puc. 1.4. AMWHOKNCIOTbI, He BXOASALLME B COCTaB 6EMKOB

Cpenn HeCcTaHIAPTHBIX AMUHOKHUCIIOT, KOTOPBIE HE BXOIST B COCTAaB OEJIKOB,
0co00e 3HaYeHME MMEIOT aMMHOKHWCIOTBI, aMUHOTPYIINAa KOTOPBIX HAXOAUTCS
B KaueCcTBe 3aMeCTUTENS Y B- U Y-yIaepoaHoro aroma (puc. 1.5).

H,N— CH, — CH,— COOH
B—anaHuH
H,N — CH, — CH, — CH, — COOH
y-amuHomacnsHas kucnota (FTAMK)
Puc. 1.5. HectanfjapTHble aMUHOKMCIOTbI, aMMHOrpynna

KOTOPbIX ABNAETCA 3AMECTUTENEM HE Yy o-yrnepoaHoro
dtoma

HekoTopble HeCTaHAAPTHbIE
aAMUHOKWUCNOTbI HE BXOASAT
B COCTaB 6esIKoB

B coctaB ammnHoOKKUCNOT BXOAAT
(PyHKLMOHANbHbIE FPyNmbl,
ANCCOLMMPYIOLLNE B BOAE
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VY psima aMMHOKHUCIIOT B MOJIEKYJIe IIPUCYTCTBYIOT (DYHKIIMOHAJIBbHBIE TPYIIIIHI,
KOTOpPBIE MOTYT MOABEPIraThCs JUCCOLMAILIMN B MOJISIPHBIX pACTBOPUTEIISIX (BOJE):

— COOH —COO +H"
—NH, === —NHj

VoHnsaums thyHKUMOHANbHBIX

rpynn aMUHOKWUCNOT 06ecneyn-
BAeT BO3HUKHOBEHWE Ha UX MO-
NeKyne 3MeKTpU4ecKoro 3apsaga

COO~

CHNH,

R

3a cYeT 3TOro B BOAHBIX PACTBOpPaX MOJIEKY-
JIBl aMUHOKUCJIOT IIPUOOPETAIOT JIEKTPUIECKUA
3apsia. B 3aBUCMMOCTH OT yCI0BMIA, OTIPEIEIISIIO-
WX COCTOSTHUE MOHU3AUMU (hYHKIIMOHAJIBHBIX
IPYIII, MOJIEKYJIa aMUHOKUCIOTHI MOXET HaX0-
JIUTHCS B TPEX OCHOBHBIX COCTOSIHUSIX (puc. 1.6).

coo- [coon1?
CHNH; | CHNH;
R R

Puc. 1.6. VloHuzauus MOJ1eKyInbl aMWUHOKWCNOTbI B BOAHOM pacTBOpée

Mpu pH, COOTBETCTBYIOLLEM
303J1eKTPUYECKON TOYKE, MOJIe-
Kyfla aMMHOKMCIOTbI CYLLLECTBYET
B (popMe 6UNONAPHOro NOHA —
LBUTTEPUOHA

IIpu ompeneneHHBIX YCIOBUSX IIE€pBUYHAS
KapOOKCWJIbHAsI TpyIla U C.-aMUHOTPYIIa Ha-
XOISITCS B JIUCCOLMUPOBAHHOM COCTOSIHUM.
B aTOM ciiyyae mojiekysia He HECET CyMMapHO-
r'O BJIEKTPUYECKOTO 3apsiia U MPeACTaBISIET CO-
001t 6umoNsipHbIN MOH (LBUTTEpUOH). B hopme

LBUTTEPHUOHA MOJIEKYyJIa aMIHOKHCJIOTHI CYIIECTBYET TOJBKO IIPH OIpeaeIeHHOM
3HaueHuu pH, KoTopoe Ha3bIBaeTCs M303JEeKTpUYecKoii Toukoil. Kaxnas amuHo-
KUCJIOTA MMEET XapaKTePHYIO U1l Hee BeJIMUMHY M303JICKTPUYECKOI TOYKU, 3a-
BUCSIIIIYIO OT CTPYKTYPBI paguKaia.

IMpu 3HayeHuun pH pacTBopa, oTIMYAIOLIEMCSl OT U303JIEKTPUUYECKOM TOUKH,
MOJIEKyJIa aMUHOKHUCIOTHI TipuoopeTaeT 3apsn (puc. 1.7).

COOH @ (ololon © COO™ ©
CHNH; H <|:HNH+ ﬂ (|3HNH

3 3 ‘_T 2
R HO | R

IMpwn pH pacTBOpa MeHbLLE U30-
3/1EKTPUYECKON TOYKM aMUHO-
Kucnota npuobperaer (+)-3apag

Puc. 1.7. Bnuaxne pH pactsopa Ha 3apsa MONeKymnbl aMUHO-
KUCnoThl

I[Ipu pH pacTBOpa MeHbIIE M303JEKTPU-
YEeCKOM TOYKM aMUHOKUCJIOTa IIPUOOpeTaeT
(+)-3apsin, mpu BenmurHe pH Gonblie n303/1eK-
Tpuyeckoit Touku — (—)-3apsn (cm. puc. 1.7).

[Mpwn pH 60bLLE N303NEKTPU-
YeCKOil TOYKM aMUHOKMCNOTA
npuobpetaet (-)-3apsag
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BenuunHa a1eKTpuyecKoro 3apsiaa CTAaHOBUTCS N5t hpaKLUMOHMPOBAHWS aMUHO-
TeM OoJiblie, yeM 6osbiie pH pactBopa oTiu- KMCII0T UCMOMb3YHOT METOAb,
YaeTcsl OT BEJIMUYMHBI U303JIEKTPUUYECKON TOUKHU 0CHOBaHHbIE Ha PasNu4nax
AMUHOKUCJIOTHI. B 3apsZe MONEKyNbI:

CBOICTBO aMUHOKUCJIOT MPUOOPETATh OMpe- O anekTpoopes;
JIEJICHHBIA 3apsl B BONHBIX pacTBOpax IIpu- ¢ MOHOOOMEHHYIO XpOMaTO-
MEHSIIOT ISl pasfeneHus ux cmeceil. C aToi rpacuio

LIEJTBIO MOTYT OBITh MCITOJIb30BAaHbI METOIBI:

» MOHOOOMEHHOI XpoMaTorpapuu;

» 2JIeKTpodopes.

OTU METOIBl HAaXOIIT IIMPOKOE NPUMEHEHHWE IJIs aHAJIUTUYSCKMX IIeei
B IIPAKTUYECKOM OMOXUMUU.

1.2. NENTUADI

BaxkxHeHmmM cBOMICTBOM aMUHOKHUCIIOT SIBJISIETCST MX CITOCOOHOCTD B3aUMOICii-
CTBOBATh JIPYT C IpyroM. B pe3yibraTe MogoO6HOro B3auMOICICTBUS TTPOUCXOIUT
oOpa3oBaHue MEeNTHIOB, KOTOPBIC MPEACTABIISI-
10T cO0O0Il COeMHEHNSI, COCTOSIIIINE U3 aMUHO-
KUCJIOT, CBSI3aHHBIX APYT C IPYTOM C ITOMOIIIbIO
MEeNTUIAHBIX CBsI3eit (puc. 1.8).

lMenTnabl — BeLLECTBa, COCTOSA-
Line U3 aMMHOKNCIOT, CBA3AHHbIX

Apyr ¢ Apyrom npu noMoLLu
NenTuaHbIX CBA3EN

NH,—CH—— COOH + NH,—— CH—— COOH

CH, CH,
Ly
“\» H,0
NH,— CH—|CO —— NH|— CH—— COOH
CH, CH,
by

Puc. 1.8. PeakuLus B3aUMOAGNCTBIS anaHuHa 1 cepuHa ¢ 06pasoBaHnem nentuaa. Ha cxeme B CTPyK-
Type NpoayKTa peakLu BblAeneHa nentuaHas cBasb

[Mpsimast peaxiiust oOpa3oBaHus MENTUAOB COMNPSDKEHA C 3aTpaToii SHEPTUH,
TMO03TOMY BO3MOXKHOCTb €€ TEYEHMSI B KJIETKAX OMpPeessieTcsl IPUCYTCTBUEM B HUX
0COOBbIX (PePMEHTATUBHBIX CUCTEM.

B peakuum obGpa3oBaHMsI MENTUAOB MOTYT Y4acTBOBAaTh OJHOBPEMEHHO He-
CKOJIKO aMUHOKUCIOT. [To 3TOl npuunHe B KayecTBe MPOAYKTa peakiuu oopa-
3YIOTCSI TIEMTUIHBIE MOJIEKYJIbl PA3TUYHOMN TUHBI.
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