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reziume

winamdebare gamokvlevaSi aRwerilia
polisaqaridze dafuZnebuli qiraluri svet-
ebis gamoyenebiT enantiomerebis (mJava bunebis
mqone 4 qiraluri nivTierebebis) dayofa ma-
Ralefeqturi siTxuri qromatografiis
gamoyenebiT, 7 polisaqaridul qiralur
svetze, wylian-organul moZrav fazasTan
kombinaciaSi ,,Sebrunebuli fazis“ meTodiT.
aseve aRwerilia stacionalur polisaqarid-
ul svetebze moZravi fazebis zegavlena,
romelsac axdenen enantiomerebis eluireb-
is rigis Sebrunebisas.

1. Sesavali

ukanasknel wlebSi farTo mecnieruli
kvlevebi mimdinareobs qiraluri nivTierebe-
bis enantiomerebis dayofis, fizikur-qimiuri
Tvisebebis, biologiuri aqtivobis gansxvave-
bulobis, identificirebis meTodebis Seqm-
nisada sxvaTa Sesaswavlad.

aRniSnuli xasiaTis kvlevebiT mecnier-
Ta dainteresebas safuZvlad udevs enanti-
omeruli izomerebis Sesaxeb dagrovili eqs-
perimentuli monacemebi, romlebic asaxaven
mxolod calkeuli izomerebisTvis damaxa-
siaTebel biologiur aqtivobas. stereoi-
zomerebis cocxal organizmze zemoqmedeb-
is xasiaTisa da bunebis gansxvavebulobis,
specifiurobis gamo aucilebelia individ-
ualuri izomerebis biologiuri aqtivobis
dadgena.

adre Catarebulma kvlevebma sxvadasxva
saanalizo qiraluri nivTierebebis enanti-
omerebis dayofisas aCvenes, rom seleqtor-
seleqtantis urTierTqmedebaSi da polisaqa-
ridebis nawarmebis enantioseleqtiur gamoc-

arilpropionis mJavis zogierTi
qiraluri nivTierebebis enantiomerebis

dayofa maRalefeqtur siTxur
qromatografiaSi polisaqariduli
qiraluri stacionaruli fazebis da
wyali-organuli gamxsnelis tipis

moZravi fazebis gamoyenebiT
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nobaSi CarTuli sxvadasxva tipis Zalebis
gamo, zemoT aRniSnuli dayofis sistema Sesa-
Zloa yovelTvis ise ar iqceodes, rogorc
Sebrunebul faziani sistema [1-2]. polisa-
qaridze dafuZnebuli qiraluri stacionalu-
ri fazebi aris Zalian efeqturi enantiomer-
ebis dayofisaTvis, rogorc sufTa polarul-
organul moZrav fazebTan, aseve wylian-or-
ganul moZrav fazasTan kombinaciaSi [3-10],
upiratesad bioanalizur kvlevebSi.

wyliani moZravi fazis gamoyenebisas wy-
albaduri  bma qiralur nivTierebasa da
polisaqaridze dafuZnebul qiralur seleq-
torebs Soris aris qiraluri gamocnobis
ZiriTadi xelSemwyobi da es urTierTqmede-
ba SeiZleba Semcirdes wylian garemoSi.
polisaqaridebis fenilkarbamidebi Seicaven
hidrofobur adgilebs (Rarebs da Rruebs),
Teoriulad wyalbaduri bmis warmoqmna am
masalebs da qiralur nivTierebebs Soris
SesaZlebelia wylian garemoSic [3]. saanal-
izo nivTierebis bunebis da dayofis pirobe-
bis mixedviT, polisaqaridebze dafuZnebuli
qiraluri stacionaluri faza SeiZleba
moiqces Sebrunebuli fazis, an hidrofiluri
urTierTqmedebis stacionaluri fazis msga-
vsad. maRalefeqtur siTxur qromatografi-
aSi, polisaqaridze dafuZnebuli qiraluri
svetebis gamoyenebiT, ,,Sebrunebuli faziT“
enantiomerebis dayofa xdeba wylian-organ-
ul moZrav fazasTan kombinaciaSi. polisaqa-

qimiuri kvlevebi
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ridze dafuZnebuli qiraluri stacionaluri
fazis ormagi qmedebis, saanalizo nivTiere-
bis Sekavebasa da misi enantiomerebis dayofa-
Si, wyalbaduri bmis da hidrofoburi urT-
ierTqmedebis rolis dasadgenad, Seswav-
lili iqna 4 qiraluri nawarmis dayofa po-
larul-organul moZravi fazidan, wylian-
organul fazaze Tanmimdevruli gadasvlis
gavlena siTxur qromatografiaSi.

ibuprofeni-qimiuri dasaxeleba-alfa-
meTil-4-(2-meTilpropil) benzol ZmarmJava.
bruto formula: C13H18O2. miekuTvneba aass-
propionis mJavas warmoebuli preparatebis
jgufs arasteroiduli anTebis sawinaaRm-
dego samkurnalo saSualebas, gamoxatuli
analgeziuri efeqtiT.

ketoprofeni-qimiuri dasaxeleba - 3-ben-
zoil-alfa-meTilbenzol ZmarmJava. bruto
formula: C16H14O3. ketoprofens miakuTv-
neben aass-propionis mJavas warmoebuli
preparatebis jgufis arasteroiduli anTe-
bis sawinaaRmdego samkurnalo saSualeba
gamoxatuli analgeziuri efeqtiT.

kvlevebSi gamoyenebuli qiraluri niv-
Tierebebi-varfarini, ketoprofeni, heqsobar-
bitali, ibuprofeni (nax. 1) SeZenili iyo ko-
mpania SigmaAldrich-dan (Stainhaimi,germania).
qromatografiulad sufTa meTanoli, aceto-
nitrili da wyali, aseve qimiurad sufTa Wian-

WvelmJava mowodebuli iyo karl roTis mier
(karlsrue, germania).

yvela eqsperimeti Catarebulia agilent 1200
HPLC seriis maRalefeqtur siTxur qro-
matografze (Agilent Technologies, Waldbronn, Germa-
ny), romelic aRWurvilia G1367C HiP tipis av-
tosempleriT, TermostatiT, tumboTi da G1367D
VWD talRis sigrZis deteqtoriT. xelsawyos
kontrolisaTvis, monacemebis misaRebad da
monacemebis dasamuSaveblad gamoyenebuli iyo
programuli uzrunvelyofa. maRalefeqturi
siTxuri qromatografiuli dayofebi Catarda
25ÚC-ze 1 ml/wT moZravi fazis nakadiT. moZravi
fazebi Seicavs 0,1% WianWvelmJavas moculo-
biTi TanafardobiT. ultraiisferi deteqtori
muSaobda 240 nm talRis sigrZeze. enantiomere-
bis optikuri brunvis niSnebi ganisazRvra pikur
eqsperimentebis safuZvelze.

eqsperimentSi gamoyenebuli polisa-
qariduli qiraluri svetebi Lux Cellulose-1, Lux
Cellulose-2, Lux Cellulose-3, Lux Cellulose-4, Lux Amy-
lose-1, Lux Amylose-2.

 Lux Amylose-2, amiloza-1 mowodebuli iyo
Phenomenex-is mier (toransi, kalifornia,
aSS), xoloCellulose-(3,5-dichlorophenylcarbamate)
silikagelze kovalenturi imobilizaciiT
momzadebuli sveti mowodebuli iyo kompa-
nia Enantiosep-is mier (miusteri, germania).
qiraluri  seleqtorebis  struqtura

sur. 1. Seswavlili qiraluri nawarmebis struqturuli formulebi
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naCvenebia sur. 2-ze. yvela sveti aris 250x4,6
zomis da Sevsebuli 5 mikrometri nominaluri
zomis mqone silikagelis nawilakebiT.

Sedegebi da gansja

acetonitrili, rogorc aprotonuli
gamxsneli, xels ar uSlis qiralur seleq-
torebsa da qiralur saanalizo nivTierebebs
Soris wyalbaduri bmebis warmoqmnas. amgvar-
ad, rodesac moZrav fazad gamoiyeneba ace-
tonitrili, wyalbaduri bmebi SeiZleba mniS-
vnelovnad monawileobdes qiralur gamoc-
nobaSi , xolo  wyalma , rogorc  Zlierma
konkurentma wyalbaduri bmebis warmoqmnis
TvalsazrisiT, unda gamoaZevos saanalizo
nivTiereba am urTierTqmedebidan. acetoni-
trilze dafuZnebuli moZrav fazaSi wylis
raodenobis gazrdiT, wylis am Tvisebis
gaTvaliswinebiT, saanalizo nimuSis Sekave-
bis dro mniSvnelovnad mcirdeba. msgavsi
Sedegi SeimCneva am kvlevaSi gamoyenebuli
qiraluri saanalizo nimuSisa da qiraluri
seleqtoris  yvela  kombinaciisTvis . am
pirobebis gaTvaliswinebiT (acetonitril-
Si wylis 20%-mde Semcveloba) polisaqarid-

ul fenilkarbamatebsa da esteris tipis qira-
lur seleqtorebs axasiaTebT ara Sebruneb-
ul faziani moqmedeba, aramed hidrofiluri
urTierTobis qromatografiisTvis damaxas-
iaTebeli urTierTqmedeba. msgavsi qmedeba ar
aris SemCneuli meTanolis moZrav fazaze,
sadac wylis damatebiT SekavebaSi zrda Se-
imCneva yvela saanalizo nimuSis da qiraluri
svetis kombinaciebSi.

wyalbadur bmebze dafuZnebuli urT-
ierTqmedeba gvaqvs ZiriTadad wylis dabali
Semcvelobisas acetonitrilSi (20%-ze da-
bla), maSin rodesac hidrofoburi urT-
ierTqmedeba dominirebs wyalis 20%-ze maRa-
li Semcvelobisas. es Tviseba warmodgenilia
suraT 3-ze, ketoprofenis enantiomerebis
dayofiT Lux Cellulose - 1 svetze. unda aRiniS-
nos rom afinobis tipi ketoprofenis enanti-
omerebsa da qiralur seleqtors Soris,
romelic gamowveulia wyalbaduri bmebiT
(polaruli) da hidrofoburi urTierTqmedeb-
iT, Lux Cellulose-3 dafuZnebuli qiraluri
seleqtoris SemTxvevaSi urTierT sawinaaRm-
degoa . amis  gamo  xdeba  enantiomerebis
eluirebis rigis Sebruneba acetonitrilSi
wylis Semcvelobis gazrdiT.

sur. 2. polisaqariduli qiraluri svetebi da Sesabamisi qiraluri seleqtorebi

qimiuri kvlevebi
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ketoprofenis enantiomerebis eluireb-
is rigis cvlileba stacionaluri moZravi
fazis Semcvelobis cvlilebiT, Lux Amylose-
2-ze  dafuZnebuli amocnoba aris sapir-
ispirod.

ibuprofenis enantiomerebis eluirebis
rigis cvlileba, moZravi fazis Semcvelobis
cvlilebiT, Lux Cellulose-3 svetze. wyalbaduri
bmebisa da hidrofobuli urTierTqmedeba
urTierT sawinaaRmdegoa amis gamo xdeba EEO
rigis Sebruneba.

varfarinis enantiomerebis eluirebis
rigis cvlileba, Lux celuloza-3 svetze T-
5°C -ze, wyalbaduri bmebisa da hidrofobu-
li urTierTkavSirze dafuZnebuli amocno-
ba aris sapirispiro.

heqsobarbitalis enantiomerebis eluire-
bis rigis cvlileba, stacionaluri moZravi
fazis Semcvelobis cvlilebiT, celuloza-
3 svetze, T-5°C -ze, wyalbadur bmebze da
hidrofobul urTierTkavSirze dafuZnebuli
amocnoba aris sapirispiro.

sur. 3. ketoprofenis enantiomerebis Sekavebis drois damokidebuleba
moZrav fazaSi wylis Semcvelobaze.

sur. 4. ketoprofenis enantiomerebis dayofa Lux Cellulose - 2 moZrav fazaSi
wylis sxvadasxva Semcvelobisa



149

daskvna:
1. polisaqaridebze dafuZnebuli qira-

luri svetebi Txevad-organul mobilur fa-

sur. 5. ibuprofenis enantiomerebis dayofa Lux Cellulose - 3 moZrav fazaSi
wylis sxvadasxva Semcvelobisas

zasTan erTad gamoyenebisas, SesaZloa yovel-
Tvis ar moiqces tipiuri Sebrunebuli-fazis
svetebis msgavsad. gansakuTrebiT acetoni-

sur. 6. varfarinis enantiomerebis dayofa Lux Cellulose - 3 moZrav fazaSi
wylis sxvadasxva Semcvelobisas

qimiuri kvlevebi
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trilSi wylis dabali Semcvelobisas.
 2.EEO Sebruneba damokidebulia mobil-

ur fazaSi wylis Semcvelobaze, es fenomeni
ufro metad vrceldeba aprotonul wylis
gamxsnel sistemaze, vidre protonulze.

 3. organul-mobilur fazaSi wylis dam-
atebisas, miRebuli Sedegebis kvleviT, Sesa-
Zlebeli gaxda, qiraluri amocnobis meqani-

zmebTan erTad polisaqariduli qiraluri
seleqtorebis Seswavla.

 4. moyvanili Sedegebis safuZvelze aSkar-
ad ikveTeba, rom wyalbadur-bmebze da hidro-
fobur-urTierTqmedebebze damyarebuli
amocnobis afinuri modelebi winaaRmdegoba-
Si modian ibuprofenis, varfarinis, heqsobar-
bitalis da ketoprofenis enantiomerebTan.
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ARILPROPION ACID ENANTIOMERS SEPARATION BY MEANS
OF HPLQ ON POLYSAQARIDE BEASED STATIONARY PHASE

AND AQUEous_POLAR ORGANIC MOBILE PHASE

D. GUGUNISHVILI, M. TSINTSADZE,
I. MATARASHVILI,

Georgian Technical University

Summary

When polysaccharide-based chiral columns are used in combination with aqueous-organic mobile phasesfor
the separation of enantiomers in high-performance liquid chromatography the separation mode iscommonly called
“reversed-phase” in analogy to achiral separations. In several earlier and recent studieson neutral and basic chiral
analytes it was shown by our and other groups that due to multiple type ofinteractions involved in selector-
selectand binding and enantioselective recognition with polysaccharidederivatives, the above mentioned separation
system may not always behave like a reversed-phase system.In the present study additional examples of non-
reversed-phase behavior are described for the first timefor weak acidic chiral analytes. In addition, the reversal of
enantiomer elution order was observed againfor the first time for several analytes based on water-content in the
mobile phase. All rights reserved.

РАЗДЕЛЕНИЕ ЭНАНТИОМЕРОВ КИСЛОТЫ В
ВЫСОКОЭФФЕКТИВНОЙ ЖИДКОСТНОЙ

ХРОМАТОГРАФИИ СРЕДСТВАМИ ИЗ СТАЦИОНАРНЫХ
ФАЗ И ОРГАНИЧЕСКИХ МОБИЛЬНЫХ ФАЗ
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Резюме

В данной работе описано разделение энантиомеров (4-х хиральных веществ с кислотными свойствами)
посредством высокоэфективной жидкостной хроматографии с применением полисахаридов на основе
хиральных колонок, 7 полисахаридных хиральных колонков, методом «обращенной фазы». Также описывается
влияние движущейся фазы на стационарные полисахаридные колонки при обращении последовательности в
ряду элюирования энантиомеров.
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