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KOPSAVILKUMS

SolvUOtu sorbcijas modeNa efekti Wi tfOdzeess
ggi druma hromatogr Ufij aspt meni.aWetlanp a/ozseovar Ud e
z i n Udisviasl® BrOghem.,prof. Ar t urs VJksna. 15P lappuses65 j a s
at t30thbulas134l i t er ati8pasl akamival bdOvi egu

SOLVUTU SORB®EUJSABPGRIEZUS FUZES AUGSIUIEFEK
GGl DRUMA HROMATQ@GRIOP T MIEZQDES, GRADIENMTA DARRBA
REMMS,AMI NOSKUBJU FEGCLAKRODTA AUWMASI NUJ

DarbU ir izpUtota solvUOtu sorbcijas mod
sorbcijas un selektiiitt e s prognozUgpb@di daumat eirekmaty
Noskaidrota sol vUefeki véoiUbei jpaosl UdivdesragNgecu e n o |
aminoskUbju fenilizotiocianUtil&osatavdsioh@dj umo
efektivitUt aepgrieztpi el Uee¢ ®| 04 Wggti eifr ekntadov Br omat
i zmantdgamBas hromaaogabf idiedshf®Wipiznnm di vOm
pl @giel i et ojaymUm Uk Wsnd@dNa efektivitUtes pUt o

gradienta regdmU, ,d9algddiziemalnttioj ot rkeoanelrtcW tUil
lineUro ¢g¢godddn0Ot Dpgl sip@kaemol t Oti apliecin:
efektivitUti, kas var bitiski paplaginUOt t

sdv Ut u sorbcijas smeogdneeNwmr Bedfleekntt iav i t ¢ ezl t Bh
apiecna modeNa augstu efektivit teig,meigadiatat oj o
regonpan Ukeegame gt &d Uent a opt i mi gdkryoanat bags Uh
i zdal 0ganas | ai ku uinz ¢ gaibrUgkaun ua. n albarbaigsirmadsloo tv i s
un darbU iegltosirpUtxdgturméd Oteaz ud u g tuesf ekt o v
metode aminoskObpavasmnntgmenit k panai bi ol ogi s



ABSTRACT

Study of efficiency of solvatic sorption model ingradient reversedphase liquid
chromatography for method development and optimization. Svetlana Vorslova,
supervisor:Dr. chem.prof. Arturs Viksna PhD thesis, 36 pages, b figures, 30 tables, B4
literature references, Hppendices. In Latvian.

SOLVATIC SORPTION MODEL, REVERSEPHASE HIGHPERFORMANCE
LIQUID CHROMATOGRAPHY, OPTIMIZING METHODS, GRADIENT ELUTION,
PHENYLISOTHIOCYANATE DERIVATIVES OF AMINO ACIDS.

During this research the efficiency of the solvatic sorption model for prediction of the
sorpton and selectivityf a multicomponent mixture in the gradient mode of reveisease
high-performance liquid chromatography was studiBlde main aim of this research w&s
determine the efficiency of the solvatic sorption model for polar communerty-five
phenylisothocyanate derivatives @mino acids, and sorption predictidhlso wasaimed to
determine the efficiency of the model by using nine columns with different stationary phases
and the two most popular mobile phasesng in reverseghasehigh-performance liquid
chromatography. The results of the model efficiency study obtained using linear gradient
elution were compared with results achieved with a widely esedmerciallinear solvent
strength model. The data obtained confirm the higicieffcy of the slvatic sorption model.

It could significantly expand the possibilities for model usage in the fielgrattical
application ofchromatography. The solvatic sorption model efficiency was studied using
multi-step gradient elution. The remilachieved confirm the high efficiency of the solvatic
sorption model not only for linear gradient elution, but alsonlti-step gradient elution.
Multi-step gradient optimizatiois achieved, which provide shorter retention time and better
analyzing ompound resolution. Utilizing the solvatic sorption model a superior method was
developed for the detection of phenylisothiocyanate derivatives of amino acids in biological

materials.



IEVADS

Apgrieztld Uzes augstefektovU ¢§ggidrumu hr omat

lietojamUm fizikOUli gomi skajUm organisko
zinUtniskajUs un ripnieciski orientUtajUs n
i zstr Whpe i mhzUcija ir darbietilpogeviUmnojlaanm
eksperimentu skaitu un ieglto rezultUtu ap:

apst UkNos farmUcijas wun citUs nozarUs past
i zstrn@dedja prognozUt analizUjamdisdal dgaj
laksunj osl u iagghrgmaapgr Ufi skUs anal Qzébs aps
vielas struktirfoekmustadggBspadafbidao gkilpmg &k aj Ur
dpagdbUm, var iweviloaomou mék sspperraizmenriJttu s kai t u
kas nepi eci egamas daudzkomponentu mai s Qj L
optimi zUcij ai

Kopg 1990. gada zinUtniskarjall eimUtte s&ti | rpk

modeNu pUt Qj umi analizUjamo vielu izdal 0g
zaudUjusi savu aktwualitUti | 0dsgs odovnthur gsdoirnt
mode Na i zmantoganas i espUj as$ z ddaal ugdgzaknoansp o Ip &
prognozUganai . Modelpisembli ekUkwzs&katihtisj apa
prognozUganas model i apgriezzlUsal darass g@a
prognozUgana ir balstdota uz kaunselgif§zOkjeasmos ovri|

gomi skajUm oplgdbbBPesuni kKukOUbg gomi skaj Um 0op
modeNa izmantogaahotdae fnekit ti ivajinmeWtzii maltagemOt i s |
modeNi em, kuru dar b@mnd s e,pwzk ek P e rpi ajmeant to( | ai
rezul PBti @iemmsavi enojumiem izvUl Uti 25 ami
atvasinUj uimizp OGtMtide Niazv Ul Ut asg0 dée Wiz Basi zampot
hromataagktf bpnas ams daapgEkddimtussarobgcdi jf Uze i zm
un acetonitrisDar bU sol vUtu sorbcijas modelis ir s
g9 0di n Utlibgarsolvenp stténgth Amb. d e

TUmas aktualitUte

ZinUms fakts, ka AEGH matiodebaikisetr iUdeo
prasa augstipeligtiiddg dlidcdjtwmu. Augstas konkur

kvalitUtes dUN dawpdzmfrarzmVeisjubbnpiltkds u mk,U
9



zinUtnes plistigeé wanu aopagittdi ze sl ai ka j aunas met
ar to misdiaksasUOvUlaja0mohromat ogr Ufijas pi
parametru un hromatogrUfijas apstUkNu progr
skaits par anmnal i0f@jnamo pairalmetira prognozUgal
ScienceDirecd at u b Uz e30382 atkKiagmui rgadu prubil nk&ces e
t Umu p2iceladu.g.gadU pubB24R Betd0j6.u skl thifacc @60 K @i t S
Publ ukWaiifs Sci enceDikrle cpte rdi aoct20lp. gatan itRedzabBs. | O «
l.att Ul 0 [1].

(=)
]
(=]
(]
—1

aciju skaits
)
<
<

4000 -

Publ

3000

2000

1000

2010 2011 2012 2013 2014

2015 2016

l.attPubl i kUciju skaits par analizUjamo viel

i espUjam pUc starptautidaeths Sci enceDi

ZinUajnWUsgeirri oadpirkak st 8oi vpUuUQjsomizammne © §an
dagUdu apgrieztUs fUzes sorbent ui naritiediair o g a
(mainogUs) kust 0gUs fUzes regomU ar kus
acetom t ri |l s/ T dens n@5f.eApkrtaksatr®oh ve&c abUsorpci|j
i zmantogana sUkotnUj o an@3dplerefeil)bods r C-REOnpr
diamgnam (lamotriggns) wun tU atvasinddj umi ¢

fenilurgnviel ass] .atMasmdlUpsmihemmagRogr Ufijas
savienojumi pUr svanaWatrodami dad pas o OV Ut u Lsbebat |
izmantoganas iespUjam augsti polbgnoz¥&ganano
pieejami dati par modeNaseéegmagt HDHiaemtth) | €ma

kus® 0gUzes regomu.
10



Praktiski ir Noti vUrtogi izprast modeN
prognozUgainada kigafidgdiaeagro mu. Af drziessz tAEGH i z mz
i zdabgagiamaeidus : | i neUr o un s e g meinztdltbagayiabhas d i e
regoms ir i zmant ot s vi spl agUk. Tas var
| i kums a kmWtgabsU m, arvo bpsi esmalv i e n op luamjuu apnoal | agrzieti U taer
At ggir obU zndoa kigidpiestdhe § dotais gradients dbi es pUj u anal i :
mai s0jumu ar pl agu sqboijasa p &ty O baksk sepiear p anzeonntua Ul |
i espUjpai ddr ok ui zsdeagsnfesdanttatiCe | u mai sO0j umu an:

hromatogr Ufijas sfUrUs. T Usnoalsv Ut o z dsmodrbbuc i j
pielietojamobas apraksts zinUtniskajU |iter
papl a@hromBwordpr ogr ammatiras i zmantoganu, kur e
modelis.

Dar ba mUr gi s

Promocijas diazp&obmwUrtdui ss oiribzxcmg ratso gramdaesN ai
pol Uru savienoj umu apgdezth c if jAES$HpUWrdnreoaz U§ e g e
i zdabkdgagliantaae o ma apst UkNos.

Darba uzdevumi

Darba mUrdga sasniegganai ir i zvirzgti un

1. Vei kt sol aUt mo dedrab c é fjzepklttidvai | toUtaensa s  p &
prognozPggoamtai savipeanio,j umu5 gami nosk Ut
atvasi nbisingiglnz es z 4 & bdafflientiae g o mU .

2. 1 zvUrstoUtv Ut u sorbcijas mo de Na i espUj
piemekl Uganai un sor bcpolalr up asraavmeetnrouj U
kusk 0gUgmesnisiEd &k graglientaae g 0 mU .

3. Sal 9ogdzinUOt solvUtu sUogrgbocdijnalst Uma d esNpaU |
i zdal 0ganas parametru prognozUganas i

4, | zstuWdWUAIEIGHUtmambdbs k UbtjviajsBImWC nat ei k g

bi ol ogi skajos paraugos.

11



Promocijas darba zinUtniskU novitOUte

Pirmo reizpUtppaisaaad KHUObij u FI PO Bt vasiavUjewn
grupas sorbcijas prognozUgana, i zmantoj ot I i
regomusst r UdUj ot ar solvzptlut Yslawsbrciuj sssor moidje
i zmant oganas priekgrocodobas hr o maatuongarsUf s ¢ g 8
gradi enta mekuosdreesz uil 2 Ott rO0dieri i zstr UdUta un
aminoskUbju FITC atvasdsimUjogmws krag toesi kpdga maiig oc

PraktiskUn 0 z 9 md b a

PUt ajremul zptbpitvalt u sorbcijas modeNa pr
savienojumu( ami noskUbj u FInToQ ea tk@mmial Ujt ubmetpdesj u mU
prognozUgemanatej bt heam | Vv iz&hn agib r wkntelkruls und g
kusd 0gUzes fizi kUl iTagdnNaswkjajiUeng 1otp aaypaddignz e i
i zdal 0ganas f akpiorm@ . t @ vmewdést uejgd tt o SAveiktha t u s
segmemgtr&tdd ent a hr omgasmaeaar Gfmejtas  ipzodagin®@z Uga
sUkotnUjU izdal dganas parwmimesplj upriogtnazpdta
ggodi nUt Ojus un optimizUOcijai nepli egia@g aanto
segment Ut U gradi enbamoeg@dind. vNeskdidar dtad,i
i zmantoj ot dag@®d#aedt i par breedkwst, gk U ar o pop
izmantojams , Kiistfddzges or gani sikmetanolmamn iadetonitriiut Uj u
Pamatoj oties uz taoma tkpar i mocdi epNsa idra rbbadl bsatso tps u
kusk dgn rdekfuBzeég fi zi k Ul ivar gppaivot,ska mgddlimir lelp a g O ¢
prakt i s&jaa umoz QA EGH met o gu i zstr Udei . ,irBal st
i zstr Udptt iamdumiUnt eas k Ubpas nméeeodgaci | mkeas ibllo|
(asins serums, asizssrpttlzamamenodamnsd Nodb j
acidliriju un/vai aci dUmapuNaa|] ekadecami skeot
atiec 0 go terapiju. |lzstrUdUta metode ir pUrb:
ieviestaVS1 A ABUrnu k!l oni skUs wuniversitUtes sl

i kdi enas praksU.

PUtojumu rezultUtu aprobUcija

Promocijas daréatas pbaegzuoNDotttiit $ k dj Us publ i kUci j
prezd@starpthttisk j Os zi n Ut n e sL akt ovri fj earse mcUG so guan kdo n f e

12
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JeNeGod ugko (Institute of Chromatography)
sniegtajUm konsultUcijUm un padomiem, kuri
Gomi jas faksklObni § = sArkaltetpran kel &lsmpwa sada

Autore izsakavisi r s mpiagg(ekioc 0 bu VSI ABUveusist nes
Ge n Utsi skki o glganbiojraast ori j as vadot Uj &iol €t v am

atbal st u, pmici et Obu un sapra

14



1.LI TERATT RAS APSKATS

ApgrieztUs fUzes augstefektovU Ufgizd rkulnu
gomi skU metode organisko savierdjzemu damdlad
i zokrUtisko (nemaindggo) umUtghsakdarma ar & é@@rh
fUzes koncentrUcija (B%) darba | ai kU Bemai
gauru poli ardiatl Gipeispazenulz dal ogggadhaenta redgomU0 Kk
koncentrUcija (B% 0¢nlak & Us gviearuaj. unmfuasi znd al § ¢
palielinoties organiskU$ Ux®eWl@sgikonicrdms UE
AEGH gradienta regoma i zstr Ude un opti mi z
eksperimentu skaitw n  larGtadprocess r dUr gs. SakarU ar to h
i zvairUs zidam@mdadiaesnt a r@jgd muz mamt otr [7Rckr Ut
Turkl Oti zjdaaungpgsada ent a metodes pUrnese sta
kol onm&®mrumentiem un telpUm ir daudz sareg
p Ur n 20s18. Néskatoties uz toj zdab grgdientar e goms  ir efekt Qv
sareggdotu daudzkomponentu Mad316].0j umu atdal 0¢g

Mat emUt iigskptic essoad bmodul Ugahaomart agsUfdpase
un optimizUcijas iesptPgi mlBjdu mk i me&Rradididu Kl
p | atigki izmantdi mat emUt i ski e modeNi |, kuru uzdev
apst UkNars zdatbpakaBegomuo][.17Paral Uli tiek
pUt o) umi mat emUti ska sorbcijas procegl.a moc
Neskatoties uz to, kpa gliai komerci Uli pieejami dagUdi
hromabgr Uf i j as metogu vienkUrgoganai un opt.i
pUtojumi par go jaut Ujumg dagUdUs zinUtnes

1.1. Komer ci Ul @mopdieeNeuj admir bobas principi

Kl asi skU hromatogr Ufijasi zwérntodjesegllzattr
hr omat ogr ammu. Vei cot pirmo eksmpear i prneenmeuk |
hromatogrUfijas apstUkNus nUkamajam eksper
nUkamU hromadodgr ammai eglts optimUls mMNeazul't
optimi zUcijas metode prasa |lielu eksperi mei
rTpogu a®H34t3B0di . [ 7
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Efektova metodes izstrUde un optimizUcij
sapraganu un daudzu rUpamalm,gr Kb ij asapt aksme
mai noties hromatogrUfijas apstUkNiem. Daud
precozi aprUgini var veicinUt | abUku hrom

eksperimentiem [3@8].

|l espUj asnaVvezkjamo vielu izdal dganas par e
mini mUl o eksperimentUli ieglto rezultUtu s
i zstrUdes procesU. PrognozUganas pieejas b
i zstrrUdreéepiieci egams |l i el s eksperimentu s k a
sadal 0ganai, kuri satur vairUk nekU desmit
datoru programmnodrogi nUj ums ir Not i node

rezubmPt iegitiem no minimUI U eksperimentu
vali empori skUm | i kumsakar obUm, var vei kt
prognozUganu citos eksperimenta apst UkNos.

Komerci Uli pieejamUs ABE®H nveatro gkul aiszisftircOl
to funkciju potenci Ul a. At seviggas program
sistUimdai wias hromatogr Ufeigjilaasn apgtulk Nitée mmu
manu Ul i & plogramengsrirlsavienojamasr hr omat ogr Ufi j as si
i egjilem eksperimentiem tiek automUtiski pOUr:

noti ek datnwa amk oapposgt Uk Nsu mri egme&krmagsanaei dss i

i zmantoganU, tothaaegsiasmakkBsaid sambal ies|
AEGH si st-283magg3]. MRE3di enUs plagUk zi dafbmo wun
progr ammn o ddraorgbiorbCajsunpur i nci pi iro:

- Il zmai not vienu rei zi i zda,l voagra np s o gpnaor zalhi e

izggir@fammuk cki j u Bbi &loumaai nBrgognozUganai

eksperi mentu il zdal gganas parametrif, I ec
kol onnas iGmUrlizeskuoptitdgmas Utrums un i
Mai not ldiametiemwar vei kt prognozUganu. M

i z ok ajllgan gradient e g 0 mU.  Miatoiue r pmrUkg rea mmn NAdw gi r
darbotieshaommaaogclUfi egms par abredadiifeing UttU
tips, kust olgothsn uf (tzeensp epri3yt4dkpa u. c. [ 7,
- lzmainot vienu reizi vieémmusai veiaisr Uk e
prognokUgénunkci | u ajemn. Pgrammas immanto @, divu-
vai - dimedsis modl Uganu. Vi e n dst Jiename pammetram. at b
16



EksperimentUli iegltie r ezuebolubh mapat talil o

kur as pal §dzgogbu empori ski var not ei kt
PlagUOku izmantoganu g0 metode piti mgemWas]j
Metodes lielUkais trTkums ir liels ekspe
demonstrUganas kartes attUloganU. TU div
ir nepietbe@&kmipeddDment Ul i i eqgiddi medelidat i
darboj as k U integr Utai s dsaviemojmuJ  parro g r

hromatogr Uf i | &8,488il.st Umu [ 7, 9, 39
NekustogUs fUzes parametru mai Aa, ana

prognozUgana tiekaaei kOndpsbKMaerhdbaekiust

di vu eksperimentu i zndoatled ¢katnoass hpraornaaii eotgrriU,
kol onnas iGmUrlizeskuptidgmas Utrums un i
Anal i zUj amo paraugu i zdal Q0 g auweikt,s maipoa r a me
hromatogr Ufijas kolonnas izmUrus (garum

i zmUr s) [ 748,508, 26, 40, 46

Kusbod Uzes i izd mé prdfdesiaae 9o ma mai Aa Nauj ve
citosGBkddtzege i zdabDatgarmnsaismurl elycoinjoass. met o d
optimizUcijai ir Noti lietlddndgHgadignmunas
regomU Umogamni skt Uj a koncentr Ucisjla pmans p a
formav ar b1 t Jauhasgnittbdes izdei prasa lielu eksperimentu skaitu,

datorsimul Ucij as programmas Nauj veli kt

prognozUganu emporiski. SUkuma parametr
hromat ogr Uf 7-9, 26540,#46% 300k Nos [

Metodesi zstr Ude, mai not vienu vai vairUkus
pi emekl|l Ujot | abUku analizUjamo vielu iz
vielu izdal o0ganas parametru prognozUgan
piemekl Ugannopot ipasn uz l ielu eksperi mentu
apst UkNos. DarbU ar go modeli ir nepie

aut omUti skai s dat omswkasmosakg lielasizmak§assrad.g i n U

Eksperta metodes, kuras veicab Uk o analizUjamo vielu

prognozUganu, bal stoties uz analizUjanm

hromatogrUfijas sUkuma apstUkNiem. Atgg

apst UkNu optimizUganas mémedtm, d@d upi e ©j

procesU piemekl U | abUkus hromatogr Ufija
17



vielu gomisko struktlirformulu wun kustdg
raksturlielumiem. DotUs progn@piz?Upgamas frd
(0,5<k<20) pirmajam eksperi mentam. Gai [
struktirformulas nav vienmUr zinUmas, i

at st Uj negat gvu efektu wuz josl uaiXx@giirrg

aptuvens, Opagi tas attiecarsvaiz aradvi emtoi
i zomUtabelhku rezul tUtu sasniegganai ir i
i eglitos datus. Programmas var tzmagUoti j

manuUl i kOkOntaedgr Ut u p magraa mnhur osmeaw iogmr dJjf u

I nt ejgir Usi st Umai ir augstUkas izmaksas,

matricu paraugiem Utrai AEGH]. metodes i zs

Analjiamd vielu izdal gganas parametru pr
prakti ski interesanta probl Uma, kas jau il
met odei ir savas priekgrocobas wun trlikumi
ieglito rezultUtu datiem, ir plagUk zinUmas

i zmantotas hr omatpddgmUfziljgamsn Ua p tvelld koddness: | vi eeil k(
optimizBbcinepi eci egamaekbkabri i npeinetniehkololthentau i
i erobegojums var praslogda ipmerd as ¢ehuastikdetadi vana : 0 iu
vei kt ptimizUciju. Metode balstUs uz |ineC

g
0
Progno,pl@dgreanwij ot i eds uwzi ealnaas i 2tUj wike @ o 6 ® g on
s
I

met ode i zmantoganas sf Ur asu korhponertj uhztbna &
struktirformulas, turkl Ut prognozUgana nayv
modi ficUtUja daudkZama amalligz 0jlkmedaik ifadgdan a k o
notei kganai. PrecgzUkai progWloizUfjaghkbusd rda
rezul t Ot u sizmardojot viemeskns peegrti menta rezul t Utus. N
hromatogr Ufijas speci Ulisti elausonbdijasdaikanumdar b

mol ekul as §gomi skUs sssraklatriorbfacsr muit &g usmd \eant. ar

sol vUOtu sorbcijas model i

12. Sol vUtu sorbcijas modeNa teorij a

Lai izstrUdUtu metodi selektivitBEGHs un
nepieciegams izmantot vairUkus G Udizekasis(pe
struktlTru, kU ar 9 aparkusarogbt au rma § & leidstrapiadt

18



pietiekogs daudzums teor Uti snk,o kuan @eoknsipsekrii |

ogNideAragu virsmas kUrtu var wuzskatot par

no al kil grupUm wun kondensUt a g§g0duma mo n C
mol ekulas, tUdU veidU amas UpHhpBAdpd W @A mair5i
t o, palielinot kustoggUs fUzes hidrofobUs

nekustoggaj U f&apgr ileztplise rfUbzoetss, ABKKGH vi enl aj
atdal 0ganas procesadskhbbarpakopkactlpbg Gaj(
ir dominUjogais un virsnajas ds b bhai50) p¥6H.0 b ak «
Sorbcijas un selektivitUtes agpnttuovte n @i vu z\
hr omat osgrsUfsitsitilia s mo
1. Sor bent a vniordsinfai cddpgdlr i ezt Us f Uzes AEGH i1
0g NT dae AsrbabiiA ks s f Jges vairUkiem komponent i
2.Virsmas sl Uni v@ki dizrsrhiata@ant yairr Gkiagm r ak
spraigums(J), dielekriska konstante(Q), kuimai nUs kopU ar kust
sorbenta o0pagdobu izmai AUm;
3. SorbUt a imod pikaudaas virsmas sl Und.

Sorbciju nosaka starpdoba staraU0 nfolzelk ul e
virsmas sl Uno.

Past Uv uzskabsiskamaawiussmaat @hmhs par ¢ggi d
ogpags al kilgrupu stUvoklis. AlKkilgrupas ir
kusk 0gUz erse tktoumpdaudzums .gURag sda mi dstl @dsa, Okpaa g o
atggs neApgflidopagdobUm.

PieAemot, ka virsmas sl Unim piemogt not e
var ieurbtesgajs0U0Ong, var izmantot vienkUrgu pie
Gal venU mat emUt i s krJamettrei krsostzenskigvd reanijUaiorj pan

Ink = - DG
RT

+f (1.1)

kurW i f OUgu attiecoba. Sormrbldijjass |6 redsun satsq st

sistUmOU.

DG = I:Xssol\zs. - I:Xssol\zm. (12)
I:x;sol\t © [x;c + I:x;int. (13)
DG = IISC.S. - I:Bc.m. + I:Bint.s. - II';int.m. (14)

19



Kur pGsunpGnir enkagiijma,nepieciegama mol ekul u

virsmas sl Und PG tnupGragdgaj Unofl @kW.l as iedarb

apkUrtUjo vidi, atrodoti e4. virsmas sl Und un
VienkUr gUOkais vearvaen®dbjfum&@dzams 1.

DG, = NAg+ NAg(k; - 1) (1.5.)

N 7 ir Avogadro skaitlisA T ggi dr uma dobuUwiar yrmas mapr ai gum
=72, BNI)A T gg0odi nOt Uj a mo Ikekkaut] raasm | gagui kdur muism aum
konstant &=1(2V7) B2 64h AptuvemAl i el uma notei kganai

Vaalsa rUdiusu, pieAemot, ka molekulai ir
aptuveno virsmas laukumu. Pgee Uk a i notei kganai var i zman

sorbUta molekulas veido ¢ggodi nUtalbukimuvarr ak't

noteikt, izmantojot eksperimentUUl | i egltos
ggodi nUt 0j UO. sMipsadricein0l ometrmodea ti |l pumus Nauj
fyfimol* [ 657 . Parci Ulos mola tilpumus dagUd?0U
aminoskUbes) var atradatiliiterptérOdojEkgiper |

fragmentuieguid 0 j lards t i pirt Bcepa Ui z mapniteoAgeaama ms t uvi r
tilpuma aprUginUganai . Liordzs falr itsok,a ufzésrkmaat,o

vienUdoj umu.

A=N 73 483q3 V)" (16.)

Kur Vi i mol ekul u fragment umu pieauguinsd!g® d inmbhidlsalj t0i |
eksperimentUli noteikto parciUlo mola tilp
xVvUrtobas gandr 0z iTkuwikdndam israviieetneoijkWpeasm. v
notei kganai ar pi ehemkt mtagaavpgrsWhyi nplrgeacniazii t v
17 vienUdojumu [64, 66].

DG, = N"3g® 4836(Z V,)™* +V.* (k;, - 1] (17)
KurVmikust 0gUs fUzes mola til pums.
AprUginuganaenkOi g& i zmuoalna ottisl puamsc i Ud eani G5,
dobumu rakstutrwmijemi gamn pairmasnmas sl Ungd, gan |
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vUrtobUm. Svarogs faktors ir pareiza sorbU

vidi, a5, [ 6 6] . Sol vafobas i edar banbders Vadlsa aum i j U

el ekt roisdarth @tkdls s umma.

I:x;int. © I:x"—"\/dw + [x;e.s. (18)

LielumaagGesh ot ei kganai t i ek | Zaoka kohtimumamoOelisz a g e r
[ 62, 63, iGe@lrmietkllt ,audot U | ieluma noteikgane
kuri nav ziitniOniieguinstiamigr Turkl Ut ir jUpiebi
energijas aprUgi nuunmettawdest dirk gtanmaiin Oitras ne
raksturlielumu skaits vai arg |liels empori :
kr Us tiek izmantotas tikai elektrostatiskU:
energijas aprUginUganai. PastUv uzskats, ka
i edarbojas uz to apkUralesoGaj Uek gzmah@ptp @.mlU [
vienUdoj ums.

II-:'int. © Ix;e.s. = 1 2(6- 1) a ﬁg
i 4

2(2e+)) (1.9)

~

KurQir saigu diapiciedaombdjeéniitsss efektovais r U
dipoli, Ui apk Ur kostsuo n® di el ektri skU caurlaiddba.

Aprakstotaj U pieejU nav nejps reetodes gtanmo b a s
| Odi Aa notei kganai. Dipolu momenti ir notei

at ggiras Kom i thtdlakt.r s di pol s nav aptverts ¢

mol ekul u sfUru, | palbdessagetna iperne ¢ § zelUpemadmjasntOu mi
uzpi eAUmumu, ka dagUdos savienojumos | odes
dipoli, mainUs gaurU diapézcemr gNqg atsU aipz Jig

parametru apt uvesnie fveakrt §(@poleveeidkdd tusswui e hUOdaj u mi
1.10. izteiksmlvidebUdojumk. ieglits 1.1

- DG =N"24830(g, - 9@ V) +v,(K; - g, -
| 1.10.
7 (L.10)

-
a,

vk - Dgl +[f(e)- f(e)IA
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(e-J)

kur f(E) :m

Govsi enUdojumszmakaojeglitdagus nezi n&mus

f ) Qunw.Past Ov iespUja noteikt kolonnas un s

pret standambehneblbu. pGamUd.flazeikgmu mU

Ink, = =—{N"< 483€g, - gs>e(aV>% V) g+

[f(e)- f(e,)] R nf“gﬂnk

a
ci g

i zmant o

(1.11.)

Izmantojot standartvielma v nepi eci e @3 qud &’ didumusokasestipi t

vienkUr go apr UgilnzeiksmTvatd¢ U e vleUd o tl.

izteiksmi.

Ink, =Ink,, +1648g, - o)A V)7 - (V..) 7?1+

0’8234’1: (em) - f (es)](é. I:Be.s.jHZO - I:Be.s.st.HZO)
i

Adn 2r ez ul

(1.12)

Dot aj U iDB{,golurk BANU, o palielina DG, ietekmi uz molekulasx

dipoluj, k U (BG).Q ietekmiuzsandar t vi el Um 1 dBezeixsmi h e mot

(1.13)

Gajg 8 d ¢ jedd in Gteikts kdmol?, 2 izteikts Nim™ un V cm®imol™. og un f ) U

lielumus ir viegli izteikt, izmantajts t a n d a r as neferend sieths §

Izteiksmi 1.2. ir viegl:i 4viék@'r@emel[§3gjs_g§,®MOtL

standartvielaxXx mi j i e d axrey @b g4 2 Veir dotlsd evniie,l as parci Ul ai

idegmanCir virsmas spkaffems dhnekektuphgak O c

Vv

(

v U

v (

.

C

savienojum&un standartvielas i zmantogbmdAzt@oesef i

kai zmai Aas kustogajUO fUzU un virsmas

caurl aiddobas i zmai Aas.
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Ink, =a(@ V,)® +b(3 DG, ¢ j1,0) +C , kur (1.14)
i i

a= 16,ibPupl= 0, 8 2.3 DA pdrametrdni et v elru ns epr®Br Uj o
kusuyngusd 0gUzes raksturlielumus. No tU iz
raksturot ar trimd, bun C) dotiem parametriem,kin o s aka i zdal 0ganos un

Lai noteiktuh r o mat osg r Lif 5 tstlkrla s p a rkelomes sorbentani unv Ul
org a ninsokddi f ikcolhtcaejnat r Uci jai, ir nepieciegams
notei kganu dagUdos apst UkNos. PrecgzUkai pa
i espUj agGuip@@Wmt 6bUm un pol azinUmBmyi R4 lui
samazi nUs noa bunkgammeariemlk2425d7474].

1.3. Li n8d0§odi nUt G(hpamsolseptStkeagth( mode Na t eor

Popul UrOkUs ¢ggoduma sistUmas, iorganiskaist oj a
ggodums. mui eslksaip &t Gajpd i eci na, ka darbU ar a
ggodumu sistUmU izraisa analizUjamo vielu i
arlineddr o gg§godi mddali(2l, 3584 pUk &Model § anal i zUpsamU s

logaritma koeficientdog ki r | i neUri saobdi it sUnbljargahpek
sistUmU. LineUro ¢ggodi n®t Wjia ndUdlbjau nmiadel i a
logk =logk,, - Sf (1.15.)

Vi enUdoj umUlog k lielamstireeksta osl 10g lav Ur t otkarst bads
fUzes sast Uv® i¥ Qe kohsthetesdielusr ak st ur 0gs ko
hromatogr Ufijas sistUmai un kolfikirrUt &dmg aannias

modi f i Ut Ujl puma daNO&vBustBYPOd 0f00zes sast

Anal i zUj amo vi el u i zdal 0ganas par ametr
kalibrUgana, e k s p e, rkurimie en g 1Utbsopraktiséog ekspericherds d at i
Neskatoties wuz to, i zmantoj ot gnetmddsl!| i zsvVv

laiku [75, 77, 82
Veicot metodes iUz srtergpdnidleil 2z ok rrUtniespkiae ci e ¢
dagUdUs organiskU modificUtU(U5 avkentdonf ubiaj
log kyti ek atvasinUt s, logekkwstitrgapaoss Upbdt i e¢cwd bmas
modi fi cUt OdaNuti |Kalmabr Uto | ineUro ¢ggodi nUt
23



analizUjamo vielu izdal Q@pgrmas gmar agmet gua nn oct

modi ficQtUjasUka7ZicpazamétdganasognozUganai | i

modeli ir nepieciegams kalibrUt ar katru o
[21,75,78, 8B5].
Liel Uka interese hromatogrUfijas jomU ir

metodes zst r Udeisz d eebsgmfllgntdare § 0 mU. LineUrais gg§godi
Nauj vei kt pr oigzndoazsUpggasentar el gionmeldr UMode Na kal i
izmantojot divus z d a b grafiemaae g0 mU eksperi ment dbj umé&gi t
jUAem vUrU organiskU0O modifi®%pDklUja koned&ni
paaugstinUta anal gzes laikU. OrganiskU mod
116, vi enUdoj umu.

fo=fy+f], (1.16.)

kurWoirorgmi skU modi ficUtUja daudzums kustd
ft‘:d—ir kust 9gUs fUzes sastUva izmaidAa | aik

gradienta apsTUkwNes Udprj aiknst § 75.] 1
logk’=(logk, - §,)- S, , 1.17.

kur logky TS oW i r atbil st ogleg ks UkfaktomSY agibist Uk N i
b/t

Pamat oj oti es uzajieekns preerziumetntttUleimiinedgaibtd § & e
gradientar e § 0 mu tk,avar keikiecitai z d a b gradiemiaa e 9 § mai zdJdjaa mo Vi
i zdal 0gtrma@s el &igklaguk,unBpamamet rus. Tas ir ie
118 vienUdojumam [75].

~

t, = 22 0l0g2,3k,b+1) +1t, +1t, 1.18.

o e

VienUdoj umU i z nign tudktgiaeAdehdltiend, tirplaiks ik 0d U n o
kol onnas izdal Us kustogU fUze v&jilielimak as,
i zokr Ut iiskda bgtigliantaadea) 0 ma s Ul it mp d & k graglientdaiks
Adelaytimed t.i., laiks k Ud U hr omasogi 8t UmUi noad liigazkakpddt & jsa
regomadas gagianaae g o nful,i ednums i r gradienta sl 0
raksturotar1.19 v i e n I87¥] u mu
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_t,DfS _V_DfS
tg t.F

b 1.19.

Vmi r kol onnas deadivelgrié ¢i., ttii Il pwmi AEGH i ekUrt
vielu atdaldogganu (injektora, pRapgiulstnog Usinf
sast Uv dgirmaid/fAa grafiemdaiks, Fi r p | T s ma Sir kOefigientsnkas u n
nosaka sauast aelpddfun otrgrami ¥ kigimaddaNduu a7 5, 7 7]

~

1.4. Paraugui zvUl e solvUtu sorbcijas model

i zp Ut e

ZinUganas par aminoskUbju sastUvu dagU
uzsUktu to pUk@®ganpu, unovildretnjiofti to 0o0pag?d
Ami noskUbju sastUva noteikgana ir svarogga
pUrtikas produktu un dzUamenaslkbRrj §z8as kv
bi ol ogi skajos materi Ul os.

AminoskUbju noteikganai cilvUka biologi s
sl imdbu diagnosti kU. TU aminoskUbju paaugst
uz vairUkUm iedzimtUm metabol Um sasdulmg@Gtinl
notiek aminaskdbjimUpmbGpanUs organi smU, ka
akumul Uciju. GO0 iemesla dUN metabol Us sl i mg
kO psihomotlogkltsuUOUts i at ¢ 0at Mmooy raa®iatairic @ @ ic
i zpausmes, kas var novest piel éphmagujfjasai d nd
savlaicogi nediagnosticUtiem pa@gaenamiemos KW
ai zvi ettaaj ovgat duiz0 abot p,@manbennat drzavepakvaloi
izpausmes simptomus [&8].

Pietiekogi daudz darba ir iegul dots ami
rezul t Ot O i raazi nbrmisv,0 kaamilnioeslkUkbj u daNai ir
koefi cidenbiszmawiasnitidess k Ubj u a nmealojase 2 s a melthso d k §
esogo aminogrupu reakcij Um, kuru rezult Ut

fluorescUj ogrPiier maatj vla sspardtpjaummdlUygam i eglt pi r mse

sadal Omrmskalasnas eri vati zUcij a), kad deri vat.i
hromatogrUfijas sistUmas. OtrajU0U gadoj umU
atdal gganas, t as ir, pir ms i evadogganas de
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hromatogt f i j as si stUmas ietvaros. AEGH metodes
derivatizUcijas reagent a un pi r ms vV ai p C
visinteresant Ukie pUbdjeumigaAEBEEH] amUnos k@b jvi
dagyUdi em derivati z@eiUj asumeageénmi edcija [ 89,

Fenilizot i opmhénglisothiopcyanajeF | T @;p at EdmanrJans r &dlg e
pagliai ki splagUk | ietotais pirmskolonnas de|
Ami noesssk Ubi ek pUrvei dotaaBiC)ma v a$iem(@jl dmid.daa rt bla
ReakcijU pi ejdhs ,Usg agm nsaepki unnodStkr Ub e sa,t va e iisth &Jjj @t
kurus var noteikt, izmantojot UV detektoru (2206 5 n m) ar det e 600U g an «
pmd [91-94].

) I )
QN:CZS + H;N—CHCOOH —— @—NH—C—NH—CHCQQH

FITC aminosk(be FTC aminosk(be

l11.attFenilizotiocianUta reakcija pir mU,|

Vi sas ami nos k JFbCeast vvaesiusnoJj mdnonwmmmi uinr cliisz @
kuri veido bisFTC formas.l eglat vasiinnUjpuineit i etlbme | isdlads |ii zn
var izraisot nepietiekagivab ap@r warudkoognatnrUosl e
feniltioatdast DOjFRTas eamiahosakWbjgoBkumu var
ietekmUt ar 9 dagu divvUrt&¥gochkat jpdnhgj vuaius me

amonija wacetUts, nOtrija acetUts un nUtr
at vasi ntg ueso,0E8N u
Otrs plagi i zmant oj ams ami nosk Wibhydin.der i v

Tas mowiktjganpi mUj Us, gan ot mBjU8s ramikmo §la8be .z ul
atdal gganu iurn jnbueiick gpine di vi e@djme n Oldk Ulgjau u
Ruhemana vi@ {QRuhemann's violgtkompleksav e i dlb getla iep U j§wmetodi
izmant okolonpWcderivati zUcijai. | zmant,eaotpanbk
100pmol zemu jut § tkas jr diezgan zemaal 0 dzi nUj umU ar citUOm d
tomUr nodrogina | abu ana@9®8a0dat kUrtoj amdobu
NOkamU popul UrU aminoskWhijtwl deé rail dartiod@c i(
phthaldialdehydeg deri vati zUcija. TU tiek uzskatot a
derivatizUcijasobmetodUkr ket as #ug solothksa . N
derivati zUcOFMAasimeagetbms, ar9o kU pirmskol o
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|l zmant oj ot OFA kU pirmskolonnas derivatizU

apmai Aas hromatogrUfijas metodes i amgamtaga
trl kums dar redgbespatj ot r (pjrlbm | &mun ovsakr Ubaltn.i sG
oksidUciju iTavai hlho mamdrou ot u. Ne $ k & komii @sn,

pirmskolonnas derivatizUcijas menotdei k gaddic
t 0 ir tdmgullka jwn prasa daudz mazUk liai ka
ftaldialdehgda derivatizUcijas met o[8990,i r [
101].

Ami noskUbju derivati zUci jflaorexamizdgm@onvaro ar ¢
i zmantot kU ninhidrogna alterna®@RA ut pdcrkerd oa
otrUjiem kamabhbéemes Nuz t o, fluoreskamdona ¢
peptddu wun protednu mar gUgdrmranant Kamdisi n8
otrUjiemo&kmdmrdilUecm jiars a @é retmirliaamsEama hg @md | or o
Nihl orosukcinamdds. [89, 90].

MazUk popul Urie aminoskUbjah!| oeDNBE€lal{i z Uc i
dimetilaminaftalen5i sulfonil chloride) un dabsih hl or @ dABSICI; (
dimethylaminoazobenzenesulfonyl chloyid@ansi | a hl or pdsmUjeiagid, ga
otrUameémi em, vei doatou a sfil MNF@ens cdlejraguuat i zUOci j
gal venie trl kumii dog abnlUssk udseprriovdautkitzuUcviegf as r e
garg reakcijas |l aiks. DabsimUailkmor gendn s e bhp &
veidojotder i vati zUcijas produktus ari augddesy ab :
| i el (kkgt opse@BeA02][

9Fl uorenil met i | -Gkl9iduorenylmethyl tcdoroformdd® @ a g Uj o't
ar aminogrupUm, veido atvasiiMibpumeaiegenltjs gut
reakcijU ar visUm aminoskUbplermt as Ortdai nvlei plid
ami n o sak Orbajsui [89190,103h

6i Aminokunolikn-h i dr oksi sukci ni mi di 6-Amnoduinoigl-t s
hydroxysuccinimidyl carbamater eakci j O ar aminoskUbUm vei
atvasunUAKK deriganti g Usi Jpasreaakci j U0 gan ¢
aminoskUbUm, veatdodgoitn (Noudhieu d48athi.| UAKK i zmat
derivati zUciog misn orsekalkbcjiuj Uderi vati zUcijas reas
ultra efekt owmaj 0 d#IHX WOH@INa hr

Ami noskUbju derivatizUcijai izmantoj amo
tabul U.
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1.1. tabula.

Ami noskUbju notei kgian@di jj asnameagontders ala

Pirmsk ol onnas gheri v Plkecol onnas der
Sal 0dz OFA/
. DABS- FMOC- ) )
parametri OFA FITC AKK Ni nhi cOFA hl or al
Cl Cl
T
Not ei k
UV/F uv VIS UV/F F VIS F F
metode
Det ekt 1000(UV)
‘ 5-50 2-10 <1 (F) - 50-100 35 10-100
robega <1(F)
otrUjo
- + + + + + - +
not ei k

OFAT oif t al di al diefhegndisl;i zPltT @CElIT dabsthth $ pr D & 8C 1 FRAWOrenilmetil
hl or for mUt & Aminokuddikn-h i dr ok si sukci ni nii dtiali & e &mUdisi;s mdVy
fl uor egaisma;jvVisigrle dzam0 gai s ma.

Pirmskol okmaonwnais peci vati zUcijas izvUli
var Uki faktori :det) k8 @adageejengisupatdugadaudzums,3)
parauga tips (peptogdu/ protedgnu i zmUr 4), ne
parauga matriccg)anal 0zes UtrumBekonamk&kit oppmpBayumi
un reagentu ikimaksas)deGawapiUzUcijai, gan
gansavas prigkmrtacguasPUckol onmasavdejrUvadi a
atvasiunUjtamklari d Owpredkadijadmabei gS§asrntwWma i r autor
neprasa | aika i1egul dodojumu paraugu sagatavog
trT kums ¢gai metodei irUmareg@otabloa klnidmatas
derivai z Uci j as reagenbaed epekemUpakKapesni §ludHba
samazisnBripgalonnas der i vaativzalscai n Bagsa by rl a st o0t ae |
jUnodrogi na rdeak oviajgd sndiiseji jlaensterastos zudumi paraugu
sagatavoganas |l ai kU, toties {91 waas.ogr Ufij as

15. Augstefektovas ¢ggidrumu hromatogr U

AugstefektovUs ¢ggidrumu hromatogrbdijas
analizUjamo vielu raksturopagobUm. KopumU

Opagobas, kuras nosaka izmantojamo AEGH v
28



mol ekulas izmUrs. Apggigéedtr Usiuf Bz esmmaiaaigrslfei
at d a brganiske savienoumse ar da§ UduMoploelkaurliatsUt st rukt i ru
fizikUOli gomiskUs opagdbas nosaka atomu ur
funkdi ogpgilpas nosaka speci Ul Us 0 parnotiktars un

mol ekulu. Gos funkcionUl Us grupas aro nosak
Organi sko savienojumu mol ekulas ir alirdal 0t
funkcionUl ajUm grupUm. | z malndtgoajnout, opragnaanti osjKkc
polaritUti, relatovo hr omat o g aji¢hfsajieaopmienz d a |

nosaka molekulU esogo funkcionUlo grupu dal

to hromatogrUfijas ikdal pghaanstBpektis p&dz

) S Spirti Esteri Arc«)m[—l’iskie Fluor Uie .
PolUra molekulas ogNldeAragi  ogNi deAr agi NepolU a

ogNldedragi  ogN deArag

1.2.attHr omat ogr Uf i j as i zacthallfaurakncaifiomsle kpOsn p U

ApgrieztUs fUzes AEGH izmanto pol Uro k
AnalizUjamie savienojumi ,togWsu fpakar iptoltaer
piesaistUs nekustingakal ohttasi vihUkr mnekl@! a
kuru polaritUte ir tuvUka kustogaj ai f 0z
savienojumu polarieBtikushotgapasmivapi es&ust
analizUjamo savienojumu izdal dgganas Utr um

nekustoggo fUgu polaritUtes spektrus var red

B T dens Metanols Acetonitrils THE Heksths
PolU a

Molekula Molekula

NepolUra

1.3. attku st  Urzoensathogr Uf i j as polaritUtes
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Att Ul 0O ir skaidri redzams, ka I dens pie

savukUrt, heksUns ir vismaidéanspopiUe saiosrtgja

analizUjamUs vielas mditeWak @smanlkipaldr ag

vielas molekulas.

- Silikagls CN C4 C8 C18(0DS
PolU a (0D3)

Molekula M olekula

Nepol(ta

l4.attNe kukst ddlzes hromatogr Ufijas pol ar |

Veicot augstefektovUs ggi dr umu hr omat og
speci UlistamabUkuj kiuwsvtUd galbges kuonmbn el s tj qug Ussr
polaritOt-tudy. [ 7, 8, 107
151. Kust ggUs fUzes izvUle

ApgrieztUs fUzes augsteflltuueu®gggifdzimu

ggodi nUt Ojus, kuri ir indiuwsidKWlsit gga\iag n djlu
notei ktas prasdobas: 1) tU0 dIpwWiemdgdho gds diag
tai jUpiemot | abai ¢ggodobas spUjai, jUbilt
aparatiru; 3y kUbitogapmUr Oio8lebgai un | Ut ai

Ggodi nUOt Ujus, ko izmanto kustogUs fUzes
neorgani skajos. Tie atggiras pUc polarit Ut

savstarpUjUs mijicedaggddbmadt UjNeoirgarnizpKiat ot
lietotaj e m un uajiiewe rgsgBldld kn Ut ddJg iseem T denim pi emot

sai tes, |l dz ar to tas nav | gdzoggs saviem
vi saugst Ukthpei athnas tdend §ggost sUNi, skoC
neorganiskji em ¢gg§godi nUt Ujiem pieder amonjaks, kU

Organiskajiem ¢ggodinUtUjiem ir 1liela no

dagUdUs a@trlkwaomldbU0 no to rakst sr liiztl wani @inga rva
pol as it Ute
Organiskos ggodinUtUjus plagi |lieto AEG
viskozitUtes wun virganas temperattikarsdgsGgn
g9g0di nUt Uja mol ealunl W plaga®dmtOm. mdil&@n inak vai ¢
30



I deAr a ¢ a noselietaensolekulashijiedartd) baar g g o di n Ut vdijvielasmo | e |

mol ekul U ir nedal gti elektronu pUri

Pol Ur Us vilelraas o§ ¢ os9to d pionJet pUg loGr ay J)  sitgro@d |
nepol UrUs vielas. PolaritUtes indeksi par |
g9g0dinUt Uju. KopumU pol Urie ¢ggodinUtUji mUc

di vUij bdpth gobUm [109]. AEGH plagUk izmantoto
ir atspoguNotas 1.2. tabul U.
1.2. tabula.

Metanola un acetonitrilapol ar i t Ut es 0opagobu sal 0dzi

Sal 0dzinUmiie r ak MeOH ACN
Pye(protonaa k c e pt or aa) mi i e 2,448 1,798
Pyn(dipoladi pol a mi ji eda 1,581 2,436
Pw(protonad onor a mi ji eda 1,122 1,566
P(polaritUtes indek 5,1 5,8

AEGH g¢godinUtUjiem jUbit ar mazu viskozi
ar | i el u vp Grksolzd gdltta , h rto agdmaotejat dligsiu spietiens Las t U m
samazinUtu spiedienu, |jHpahiugtsoj ota Gajl sno@
past Uv siisg@pthla vei doties burbuNiem, jo silkKk
iztvaikot , veidojot gUzes burbuNus. Ggodi nUt Uj i
nebltu Iieko joslu. lzmantojot UV detekto
i zvUlI Utaj O vi NAu garumu diapazonU [109, 111

152. Nekust 9ggUs fUzes izvUl e

Apgr i ezaddsaudglst eufmeuk t Hrvdmadg oigdrOf i j U anal @

nekustoggo f Uzi visbiegUk izmanto kolonnas
parast.i I r 5, 10, 15, e2brbantaodahi dardsam
OmKol onnas pildogjumam izvUlas dagUdas vi el
i zmanto siUmokaeGUKWtrimast, rezul tUt0 ieglistot
gomi skUm o0pagobUm. SilikagUhai sgolt bheHe tda lapprai ze

Viens no p agUk Isioerthoetniteimem apgrieztUs fUzes
pievienotUm al kil gU0UdUm, oktadecil (C18) wun

ar pievi e(@4,tclinm (Chuuh amino(NM gr upUmel &Goda al Ko me
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nopUrkamo kol onnuendcappedrr s aliGioa)y g@gor bmUk. Ko
silanolgrupas aizsardzobas mehUnisms ir att
no nevUlamUm bl akus reakcijg@Gmt@vdaNBmi adj 4
opagobUm, kU ar o komek wdtOikjuwsot pig@zdiar habuwnat
paraugu, kas nodr ogadmal dtaw Usktud asled geakntu .vi t Ut i

G

CH, CH
CH 3
CH '
e ik \_SCHn H.C— s| of HG N\ ¢ CH ”\// |/ H)e
Ho), L Si H\c S /S' -
2\ 17 0 OH OH T~ CH:3 ( ) \ O O 0 /SI\
—&;_ Ho o) > \\SI y
-0 . OH ~770 0—si—
Si0, Sio, \

15, attNekust 9g&s iSiOH)nodr  pas andzappeddz 0bas
me h Un [152ms

JUpi emin, ka veicot silanol grupas ai zsar
GadojumU, ja visas silanolgrupas bltu piln
SkUbUs kusps8gUO&Nddzé¢pH<w2), pievienotUs ai
atdal 0ties. Kolonnas stabilitUOUti skUbos ap
nekust ggUs fUzes, saturogas C8 un C18, ir
grupas.@d 9 j umU, jeadcappirigo,n nG8 iun AC18 gnaphbsdiol ai
SavukUrt, aizsar gUt UgsUtgor uspialsa nsoa nyakui pneaz uneenagl bz
nekust9g&s atrada plagu pielietojoagmdbaus buir

medi conas jomUs [113].

Veicot jaunas apgrieztUs fUzes augstef
i zstirrOdjiUi zvUl as kustodogo un neikrusjt @giond Uan a
vielug pag\Wibeansss. no gal vemajremi et asUpioj aritUte,
vielas ggodobu dagUdos ggodifetmt ,Upior. s rt bhen tg
mai ngt savas Opagobas atkarobU no kustggU:

i zvUl ei hmaemapegi Uli sti piedUv0O i zmantot st
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parauga

ggod

pol Urais « heksO Il dens
ggodi nUt

sorbC jonog

sor bl

N °
SR
RSN

-CN [ Si | k][ -NH> ] -C8 -fenil ] -C18] -NH,

16.attApgri ezt Us fUzes augstefektogvUs ¢ggidru
izvUles shUma [111]

Mazptl Urie trgani ski eeAssaavgiien otjtm mh gl & dgln e
skUbekl i saturtssgie savienojumi ar I|ieliem &
kaspi eder piengdmelgreptdml gtas wuz silikagUl ¢
kust 9gUs fUzes,mj®dgmdilnkta@jlil sm airl gjiUdsteabi | i
rektsmendUj ama apgri aXtss tf dUgce signatdtg laadmgriu § f,
kuri satumoOl g3D%acet sni t r i Igaumalad @ met antsl a

Organi ski e sawptelnadjaunlt gagro svti delsjt er ss, sp
vielu sastUsUgirupéasnkkusa¥! spdbjr unpiGm esd a ri bktat
ar ptl Ur0amUn ugkep BmUOKomi ski mtsdf OzeUttWdsai l
stsrbentiem iaarRélbOme nptdljrno trgani ska §goc
mazpsl Oro ggodi nUOt Uj u.

Daudzi ptsl UOrie tsrganiskie ¢ggodinUtUji g
hrtsmatogr Ufij U. iKue% 0tigillg anlizsek Usag@uadin Ot Uj a
Tdno. Apgrhesmésodrlifeisj U vielas izdal Us no
secobU. Ja sorbUtus jtnizU Tdens §ggodumts,
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rezul t Utu at kUrjaitsjfabmdediu, piteavdi eknuss §D@Naumu,s , s K
uztur Utu 1p418 Ur t b u [
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2. EKSPERI MENTuULU DAPpA

21. Dar bU | Qanpaanrtaottl ra un programmnodr o¢

Augsti efektovU ¢§ggi dr uWedersi269% (Watersy ASNbf m pjl aesk t i Ue
ar Waters 2487 UV detektoru, termostatu kolonnas temper r as kont r oul e u
paraugu i evadokguarnaa sn oiderkolyritn Ut a ar t Pmpbbat |
i zmantotie @digdtumaeflekomatlogr Ufa (AEGH) pal
2.1. tabul O,

2.1. tabula
Augsti @§iemkat othwlb mat ogr Uf a Waters 2695 ¢

Raksturlielumi Parametri

Kol onnas ter mast ¢ 46U C

|l evadoto paraug 10e L

Kuslsgf Uzes pl T s 1 mLimin*

Aut omBt psk@dugu i evi 6UC
temperatira

Det ekt ogarams vi NAz 254nm

Paraugu sagatavogaPnacsoL@agba Wataecbsja ASV) .
koncenigUgyBdganu i stabas temperatir 825PakuumU
Anal 0t i BIOIE€COs ( BOECO, VUcija), maksi mUlI O vUr
pH metrs T milivoltmetrs OAKTON (Oakton Instruments, Vernon Hills, IL ASV) pH

di apazons no 1 | ¢gdz 14, i edaNas vUrtoba 0,0
Mi kr ocerSigmail B g&Si gma, VUciimm)l, 14800 max ap
Aut omUt i s k Us FINNPYPEDTE i(TheenoeFsher cntific, Inc., ASV), darba
diapazoni no 20 | §dz 100 €L, no 30 I gdz 300
Tdens destilDredQ abderesk UMi bl i pore si st Umas
Mg cm

Visadar b U UOazpeamatoltr a wn jlaalviebrn Bt &a.Ut a

Protedonu s &micon Bittad5(fMilltirispore, VUcija), ar n
i er obe § o jimoituilpBng 0,IDmLg
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Protedgnu saistogs, hi dMoldxdIHs (Mo kpomwr eme mb/i
i zmUr s Otraga@Bum©4mm, filtia tilpums 0,1 mL.

Progr ammnodrEmgowerddj UWat er s, ASV) eksperi ment
anal Qzei

Progr ammnodrChgiom®womsd dsaitnoulaU cpirjoagsr a,mensija dr o ¢
4.8.3.2010 ( Ch)yizman@saonrad ,i zMJcainjonus a zvidemn @ ganas
prognozUganai, rezultUtu anal ozei un apstrC
ApgrieztUs fUzes augsti efektowol gdi dr sma b
modeMagnozUganas iespUju izpUtigUddnmrabp gsd e
fUzes kolonnUm. & PHpgf umbdt Ug malzes AEGH kol
tabul O.
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2.2. tabula
ApgrieztUs fUzes AEGH!I kOt onsasbciizamanmod

l ek gU DaNi| Poru
Nekust Garums, | Jo ‘ -
Kolonna - diametrs, i z mU diametrs, Ragot U
fUze mm N
mm eEm U
PicoTag
Silica/C18 3,9 300 4 60 Waters, ASV
C18
SunFire
Silica/C18 4,6 250 5 100 Waters, ASV
C18
Agilent
Zorbax CN Silica/CN 4,6 250 5 60 Technologies,
ASV
Agilent
Zorbax SB N .
ca Silica/C8 4,6 150 5 80 Technobgies,
ASV
MACHEREY-
Nucleosil
Silica/C8 4,6 250 5 100 NAGEL GmbH
100 C8
& Co, V
Alltima C8 Silica/C8 4,6 250 5 100 GRACE, ASV
YMC-Pack
ca Silica/C4 4,6 150 5 300 YMC, ASV
Mixed
Polymer/C18/
Mode RR _ 4,6 250 5 100 GRACE, ASV
, Cation
C18/Cation
Mixed
Polymer
Mode RR _ 4,6 250 5 100 GRACE, ASV
/C8/Cation
C8/Cation

Neskatotiesuztdk a pUt 0j umU i zmant on als u s tofdUpza(md ra
kolonnu gomishBlgobas iApgrieaniUg gfi 6oy abs zmant oj ar
SunFireC18at ¢ g io PicoBddCl8kolonnasiSiOH (si |l anol ) grendpas i
capped no nevUl amUbmbhaakasnal ea Wi asreos t fdardaauNgium

bUziskajUm opagdobUm.
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|l zmant oj ot kol onnas ar ,vabi kainzsad @bt Umi
sarpne k u g tUk@ue tf Jgd un analizUjamo paraugu, Kk:
un anal ot w17, awdi Isidgemus|[ ragot Uji arvien bi
ai zsargUtUm silanol grupUm.

Veicot okti kot opnus auiksiohpitotas) divastkolonnas ar
neai zsar g UtZorbax BBC&un buclgosilllpouC&inviera kol onna ar a
silanogrupu Alltima C8 Zorbax SBCS8 un Nucleosil 100 C8k ol onnUm i r dag
di ametr s, k U ar garbanglda® k N ZbrBax iSBAGBkjou msn n A i ogl
pi |l do§j ums NucleosilBl00E8 0 | hah ai oglekNa pil ddj ums

SolvUtu sorbepjiwenambdedla ar 9 Kk piletanas,
nor mUl aj U f UzWn t Wtdialss &tUurcd@anso grupas.

22. DarbfPmantotie reagenti un materi Ol
L-UAmi nosviestskUbe, Sigma Al246;,i c h, , Lot 126
L-DAminoadip(gnskUbe, Si gma ARG I c h, Lot 124H
DL-Al andgns, 99%, Sigma Al d#2i;c h, Lot 104H0260
DL-Ar gi nQons, 9 8lot38HOZ7H &ASA3R0443-6; C

DL-Aspaeg 9 ns, 98%, Sigma Al dr i8&8h, Lot 84HO0553,
DL-Aspaeg 0 ns k Ube, 99 %, Sigma Al d%8; c h, Lot 100HC(

b-Ami noi zosviestskUbe, 98084 CASI6MA Al dri ch, L
DL-Ci t r ul Q nmsaAldrizl9 kot 38F.124, CAS 6277-0;
Ami nosviestskUbe, 99%, Sigmnra2Aldrich, Lot
L-Gl ut am@ns, 9 9 %, Sigma A88XY i ch, Lot 116HO0O0S3
DL-Gl ut amonskUbe, 98%, Sigma -837drich, Lot 52
Gl i cons, 9 fch, Lot HGHMBACAB $80-6;
DL-Hi st i dQns, 99% Si gma Al d-viilc h, Lot 82H0415
DL-l zol ei cQns, 9 8 %, Sigma A%¥8& rich, Lot 73H029.
D.-Lei c9ons, 98%, Sigma Al-8%2j ch, Lot 94H2511,
DL-Me t i o n QSigsa Aldih,, Lot 2H0465, CAS 82aL0-0;
DL-Or ni t g ns, 9 9 %, Sigma AIl-814;i c h, Lot 82H0286
alangns, 98%, Sigma-304] dri ch, Lot 93H!
DL-Pr ol 9§ ns, 9 9 %, Sigma AIlI-89; c h, Lot 83HO0OO019,
DL-Ser gns, 98%, Sigma Al ®841¢c h, Lot 102H0341,

DL-Feni |
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Taur gns, 99% LoOot355H0286, CAS 107
DL-Treon@ns, 98%, Sigma AI68Bich, Lot 104HO0O09.
p.-Tri ptofUns, 98%, Sigma -®6drich, Lot 21HO07
DL-Ti rozQns, 9 8 %ot HH@BE2ACAB 65836t c h

DL-Val gns, 9 8 %, Lti24H3303, BASHHE6-3; h

NUOtrija acetUta trihidr®8a4s, anal otiski tors
6M SUl sskUbe, fiksamUls, Penta, CAS 7647
DL-Me t i o n § SigmalAldrich Isot 069H2506, CAS 821D-0;

Eti gskUbe, | ed®%%s, Penta, CAS 64

Trietjl a@mdns %, F-h48k a , CAS 121

Fenilizotiodan Ut s, O 99%, GC torobas-7p2@kUpe, Si gma
Acetonitrils, AEGH tor@5Bas pakUpe, LabScan,
Met anol s, AEGH torobaSslpakUpe, LabScan, CAS
Control AminoAcids, lyophilized humanerum, MCA Laboratory.

23. Darba ggodumu sagatavogana

231.AminoskUbju mai sdj ums

KO pUtojuma objekts gajU0U darbU ir i zma
mai sQijagnesddi nUts 0,1 M HClI §ggodumU. Aminosk
pieejamajem amim s k Ubj u standartiem ar torQgbas p a
i zmantojamo aminoskUbju saraksts un
atspoguBot tabul U [119]. ApboskBhas kkhonasntart

e mamL™ Tas aopireotgyi mkamu FI TC atvasinUdsim ami

sagQgsi

noteikasar UV detektoruPUt 0Ji wmant oj ot vi enUda,s ikroniczalt
joslu pUrklUganas tracUjogais faktors, kas
ddddu anal 0tu. kSagenavdadcaij ®mami noskstsdjau b a i
veiktajos eksperimerds LabUkai parauga stkabadal §t e smaz
daNUs un-18@m23a0@60t sKdtram eksperi memnamk OBk jm

mai sgjuma daNu, kura netika sasaldUta un iz
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PUt 9] umbt Gksmmaons&@Ubes un to

2.3. tabula

Ami noskUb .
Nr. ) ) ) FITC atvasinUtu
fenilizoti|]Sadgsi R
p.k. ) o struktlrfor mul
atvasinUj
UAminos vi est s QNHCS
1. fenilizoti Aab "
atvasinUj ‘ on
(6]
]
et . . - ‘
UAmi noadi p g o NHCNH@
2. fenilizoti Aad | .
. =L OH =
atvasi nUj
OH
OH
0—
NH*TjS
Al anfdema | i zo
3. ® _ o Ala NH
atvasi nUj
NH, o]
A |
NH NH/V\H\OH
Argingna ““H
4, fenilizotioc i a n U Arg =
atvasinUj "
O
NH, ‘
Asparagg | OH
5. fenilizoti Asn ° ““H
atvasi nUj C‘js
-~

40

sadosinUj



23.tabula( t ur pi nUj u

PUtojumOUO i zmantotUs aminoskUbes un

Ami noskUb

fenili zoti|l]Sadgsin

FITC atvasinOtu

L struktlrfor mul
atvasinUj

OH
—O0
Asparagaonsg NHCo
fenilizoti Asp o= "
atvasinUj oH
(0]
l\‘lH OH
b-Ami noi zosv s—¢
fenilizoti bAib L

atvasinUj

Citrul gn
- NH—C—S
fenilizotiocial t a Cit 0— L

atvasi nUj

AmMi Nnosvi es f*s
fenilizoti 2Aba

atvasinUj
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POt gj umOU

i zmant ot Us

23.tabula( t ur pi nUj u

aminoskUbes ui

Ami noskUb .
Nr. ) ) ) ) FITC atvasinUtu
fenili zoti|l]Sadgsin R
p.k. L struktlrfor mul
atvasin Uj u ms
(6]
NHZ/
Gl ut amon
10. fenilizoti Gln NHe="
t . U O NH
atvasinUj oH
OH
O
Gl utamons
11. fenilizoti Glu S
) o O NH
atvasinUj oH
T (0]
\
CfNHJ‘\
Glidegmalizo NH
12. . Gly
atves I nUj um
N
/< ‘ OH
Hi stiddn N TH
13. fenilizoti His Tjs
atvasinUj "
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PUt 9j umO

23.tabula( t ur pi nUj u

i zmant ot Us aminoskUbes

Ami noskUb .
Nr. ) ) ) ) FITC atvasinUtu
fenili zoti|l]Sadgsin R
p.k. ) o struktlrfor mul
atvasinUj
14. fenilizoti lle o— NH
atvasinUj oH
Leid@mali zo NH—C—=S
15. ) o Leu o—
atvasinUj NH
OH
/
S
MetiongQn
16. fenilizoti Met B NA—F=s
; S © NH
atvasi nUj OH
o
\
l\‘lH OH
C—S l\‘lH
Or niftegmial i z o
17. ® L orn hH C‘js
atvasi nUj NH
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POt gj umOU

i zmant ot Us

23.tabula( t ur pi nUj u

aminoskUbes ui

Ami noskUb o
Nr. _ ) _ _ FI'TC atvasi b u
fenili zoti|l]Sadgsin R
p.k. ) o struktlrfor mul
atvasinUj
o
OH
Fenil al ar “"H
18. fenilizoti Phe T’js
atvasinUj "
Prof@emal i zo chso
19. L Pro N |
atvasi nUj oH
OH
NH—C—S
Serfoemi | i zo —
20. o L Ser © NH
atvasi nUj OH
NH—C—S
sop |
NH
Taud nfaeni | i zo
21. ) . Tau
atvasi nUj
OH
Treondgna NH—C—=—S
22. fenilizoti Thr o NH
; iR OH
atvasinUj @
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POt gj umOU

i zmant ot Us

23.tabula( t ur pi nUj u

aminoskUbes ui

Ami noskUb .
Nr. ) ) ) ) FITC atvasinUtu
fenili zoti|l]Sadgsin R
p.k. ) o struktlrfor mul
atvasinUj
o
‘ OH
TriptofO » W
23. fenilizoti Trp Tjs
atvasinUj "
o
OH
TH
Ti r ofzegmial i z @ OH
24. a? . . Tyr CcC—S
atvasinUj NH
NH—C—S
Val heni l i zo —
25. R L val © NH
atvasi nUj ut OH
232. Hidrol 0zes §g§godums
Hi dr ol 0zes gsgajjdauuntuo tg ameatvaon ol u , 1M nOtri]j
2:1:1. Sagatavothi dr ol 0zes ¢ godldadnus svkdarp&u t{@)2a mle i | g

mUnesi

45



233. Derivati zubici jas ggod

DerivatizUcijas sajgugtdchemanodgat avorietil am
fenilizotiocian 0t a reagentus attiecdobUO 7:1:1:1. Der
stundas | ai kU no sagatavoganas broga.

234. KustUgf Uzes AEGH

Katrs k u sttso gf U zdejsu mmaissagat av o ks sUa ofglezve gga g a tl
sekojogi: 19,0 g nUtrijaiQeclededdtd, tpiienidaidd
samaisa un titrU ar |l edus eti gskUbi l odz p
i e gl § ammmdievieno 60 mL organisknodi fi cUt Uju (metanol s
kustt ofgUz e , spjaucod organiskmo di f i c Ut Uj u (metanol s va
attiecoblu®t FgU0zOt rdegazU. Katrai ekEuptodimen
fUzi

24, Ami noskUbju paraugu sagatavogana

PUt9j umU aminoskUbju paraugu deagatad\v ada i
fenilizotiocian Ut u . G0 s a gpaatraavuoggua n a s met odes priekgr
vienkUr gUku hromawoogirZdmarjtacs psiirsmmsUkmul,onnas
sagatavotais paraugsirstabl8 st undas, U@+8gCapb®g .ot 9 #5

Shemati sku paraugu sagatavoganas procedl
50c L aminoskUbju m&i snjgeemui ( 2.v3 .et.o) retalklcl | a
PicoTag darba staciju. Palr@dmgusalkWwriRa isasar
MUgenU piecelviteindbr o200zes ggodumu (2.3.2), un
| dz vakuums aaagem pievidnb20 LPa.vaPgi sagatavot

ggodumu ( 2.s%.a3na)i,saparnaudgeur i vati zU 20 min n

temperatirU. Reakcijas trauku savieno ar
DerivatizUzggoganhbugddmaj U AEGH buferg@godu
caur 04 m membr Unfiltru un ievieto automUti sk

i zdal 0ganos no hromatogmUfijas sistUmas det
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Analgs

Hidrol@e

Brgv(s aminoskUbes

«—— Deivatizltija

<«— GU/Upna
v -
Aminosklbju
fenilizotiocianUa atvasingumi

|

AECH analze

2.1. attShemat i skai s att Ul oj umsandmianvoasski thoJjuu nfue r

sagatavoganai

Dar bU i zmantadjvamélmm OGEdusTkCUbj u strukt T rfori
sagsinUjumi saskaAU ar | UPAC nomenkl atiru i

a7



3. REZULTUTI UN TOIMSBZVUORTI

Promoci jpalstseaarvb0d u s o rviela prggmot) g mn d 8 N (@ s p U]
pUt ojumazoebj Bks 25 ami smdakilUkjsa nfd@ uisdj ot i o ¢
sorbcijas modelis z p Uitmantajotd a g Dapgriezts f Bzaugst ivs @ iedknt yma
hr omatasnge kUU sitjdzgnisn s pl ag Uk |osraad dit fuisicmdtarglja n i s k
un acetonitril.

Vielu sorbcisjod s Un et esidikdpacin giaiizspanametremi)
anali zUjamo vielu saprksakard orfmWUtmaul Pmr c ikWMiras m
(cnfimo) unsorb0Ota mijiedar b @@akdmodn® kugsitjoggUls f O
raksturlielumiemu n  3) nekustggUs fUzes raksturl i el
raksturlielumusapraksta aa, buncpa amet r i e m. VienkUr gota mat
aprakstamodeli r redzama 32412574¢vi enUdoj umU0 |

Ink = a(V)’® +b(DG,) +¢ (3.1)

Sol vUt u sorvbeciikisansg gnaoid elNaet oganai ir nepi
parametrus umiijedarbdbdesnienedo parametru no
kol onnas sorbcijas spUjas FKkwdrtaist atakwsu urr akys
a, b un c koeficientus, kurumosaka apgri ezt Us fUkzuesetf Cproer .b e
Koeficienuavar definUt kU soi (melcn’)aTas nosakakaonnase | e k
spUju noteiktos apstUkNos atdal ot savienoj
laukumiem. Parametisnos aka kol onnas pmdikdy | t ©qpakfosi s al e
apst UkNos atdal ot vienUda i zmUr air&aonnasdt us
konstante noteiktos apstUkNos, kuru nosaka
tilpums [74].

Pirms apgriesb f Uzes AEGH kols o fuv dbsbcijas znot@nt o
pr o gnozl@tagjasmi em, v aligaan tkrod neantnoug rkafliijbars kol

izmantdi s e k D $awvianojuni benzol s, fenol s, toluel s,
hi drosi benzal deh g,dznantojit @busdram sl k aokmabarishjsaa m
modi ficUtUjus (acetonitrils, metanols). |z

i zdalidmakalsteigsk 10, 20, 30, 40, 50modadr,i c?Ua,U
koncentrUcij 0. Ko dtnenkatsU gt aenmapse rvait N Ar tagbg3abr (uzness

pl T smas Umn'ums 1 mL
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KalibrUgamneglapruecparla met r ChromSsordsd grtuil Uc i j
prograimn o d r o g d a U uNbtalktiekoeficientimetanoUun acetonitrilat s p o g u No |
3.1 tabulJ .

3.1. tabula
ApgrieztUs fUzes kiod pintniu kalkesa suup k eetl eutnd U g

Acetonitrils Metanols
Sorbents a, b, a, b,
molem? | molkJ™ | ¢ | molem? | molkJ™ ¢
Pico Tag C18 0,2447 | 0,04661 | -2,11 0,319 | 0,04792| -3,16
SunFire C18 0,1650 | 0,03115 | -1,013| 0,2487 | 0,03452 | -2,054
Zorbax CN 0,0408 | 0,00863 |-0,316| 0,0617 | 0,00814 | -0,575
Zorbax SBC8 0,16 0,0285 | -1,11 0,298 0,0324 | -3,52
Nucleosil 100 C8 0,17 0,030 |-1,046| 0,292 0,034 -2,3
Alltima C8 0,157 0,0265 | -1,3 0,265 0,031 -2,7
YMC-Pack C4 0,198 0,0371 | -2,10 0,285 0,04 -3,46
Mixed Mode RPC18/Cation 0,26 0,0449 | -1,9 0,4 0,053 -4,01
Mixed Mode RPC8/Cation | 0,1415 | 0,02482 | -1,031| 0,212 0,0315 | -2,851

3l.abul U aeéedsgptoiguMot Uda uz | ietoto kol onnt
ka Mixed Mode RRC18/Cationun Pico TagC18k ol onnUmss$ or HerbtUk ai z
sel eksunvipditer it Utadbddss &luesk toigwaij tU8t & Uz Usa. | e

i zmUra un pol asmaibtU8t &s s¢ &Zgpedx OkkeldhtBE@G@Hssloninas
maie sorbentiani pmUmritUtes selektivitUtes r
nepiemUrotobu i zmant ogan aOktilgupugrait & mkodso nf "One,s
Zorbax SBC8 un Alltima C8 sor benta i zmlurna psodlaekittiOtietsUt ¢
acetoniNtotiil & uiviamet aSnaovlukk Us 6r benta i zmUra sce
sel ektivit Utkélgri up ut usviatomddimZiian SBC8 un Nucleosil 100
Cs8.

Dati par mal i zUj amo ami nas&t@djvasif e@Gjpriding o h Ub
p arienirbla tlpumi em un mij i edarrb gibdacknai® n applyd) g \Wimdllt
strukt T r fChrommwdrdd mo gr a mmn o dorad ZdirmpitgpotanB2. t abul U
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3.2. tabula
AnalizUjamo ami noasW8éyasfuajalrind ditl iad si mol a
mijiedarbobas @petlligUpasarukdbnfor mul as

Nr. p.k. Anal i GsUiglasm | V, (cmiimol?) PG, (kJimol™).
1 Aab 161,7 -153,6
o Aad 189,7 -222,3
3 Ala 146,1 -150,7
4. Arg 187,3 -255,6
5 Asn 165,7 -223,3
6. Asp 164,0 -241,9
7. bAi Db 161,7 -153,6
8. Cit 177,4 -156,4
9. 2Aba 162,2 -153,6
10. Gln 181,4 -226,1
11, Glu 174,0 -219,5
12. Gly 130,8 -1479
13. His 191,9 -196.,4
14. lle 192,7 -159,2
15. Leu 192,7 -159,2
16. Met 184,6 -163,4
17. Orn 256,8 -232,7
18. Phe 209,8 -168,6
10. Pro 166,6 -147,8
20. Ser 146,5 -200,1
21. Tau 163,5 -187,4
22. Thr 161,8 -202,9
23. Trp 231,9 -190,8
24, Tyr 2148 -199,4
25, Val 177,0 -156,4
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ApgrieztUs fUzes AEGH metmads9|iumatmr Udkdd vije
etapusl)i z d a | Igayiakna so p2)i nme redlicii 7 G, aald@ | Hajwainearso joprhu
| zdaln@@ai ka optimizUciju var siUikmantopt Gikain ul | e
anal i zUjamo sa®i eunno| timk ¢i ¥tkaugs t erglrl dlirmaritojoiu s .
sUkot nUjiizdia¢ ptama s ¢ varztuul rtpU tipifiso t @v i nolip fiomoa
t uvi nolneu makiliandod pr ec 0 z Uk u s d0v e z aptithiz Wtjaosga | itzU) an
savenojumuatd a | @ g a n

3.1. Sorbcijas parametrupr ognoz Ug an aAu lilzensa ntt a\j iornt (

metodi

SolvUtu sorbcijas modelis ir piemUrots
progn@a Uganai, balstoties tikaisOsogunieékdse sy
raksturlielumiemANulles tuvit) j uorma t o d e i i r pusempQriska pi e
rezul tOUOti nav nepieciegami .r olggarzeGaul ttUst ui rnc

no eksperiajeemtedluil ANDwklglkars towmetodesti Ju gas nav p
prognozUt z dalathiéie tuadsa|l 0ig @ k a & tmetedks g a dniliesu mU
t uvi nUjpurnosg migemifimo di fi c Ut Uj a koncenstsaWogkJut |
Nauj ieglt ansailzodzaelio gpnadenfaankt or us . Hr omat
izmantoti zd al ig@kradt i sko metodi, ja anal i14.Uj amc
MT su gaidzodalnmiyakraBt i sko met odilzdamagdiensm nav
finul | e sumad u vmienNia @igtuveni prognp Ut anal i zUj aamdakw i el u
organiskimo di f i ¢ Ut Uj au nk oanncael not laiklsc i Bbup 8j ¢ r omat ogr C
regosmmolsy Ut u s ogitzeniajnasotmodelnul les tuvinUjum
optmi zUci jai nepi @¢godipdamputijputgda U s k e iizchdksas, a ma z
kU aro odpepmeelDegpmo | ai ku.

l zmant oj ot goeitkuvai n&mumaos kaBjaut v aAsinn Uj a
i zdal 0 g an apsogngthgraannae tnveiksu(Ehmd g a Pra.r hoteikinat er U1 i
logaritmi no sorbcijas faktoralif k) katram savienoj umam. Sort
ekstrapol Ucijas vei dU inzod a# fakdasn gashgtagoties uzs a v i
izmantots n e kbu sft(zge s r a k sotrugralnii eslkudmimeondk u 5 tcJg W faU
no 10% v/v organiskU modificUtUja saKlra I
aprUgdginu pi e mlernsai’ni gvorganskdmaod isf isatugtl Bjgd t i e d ¢
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at spogutNoht ul 58% Bkaucret onior giahs sk B8i s 3nod.i fti ala |
kur50% vivk @ r gani skai smetamoid.i f i c Ut Uj s
3.3.tabula
N a t u roghtittda sbrbcijas faktora(lnk ) v Ur t §bas, org-ani skai
acetonitrils (ACN/H >0 50% v/v)

@ | 2| 2| 8|8 | 5| O |25 g5

®) O @) 2] = O % o ® o

N, =3 < x D Den | s | =22 =20
Anall g iT 8 < 20 £ o 59| ©o®

p-K 9 c 5 S |3 = O | €0 g0
s | B3| N| § |2 | <] 2 52|35k

1. Aab -3,71 | -2,07 | -0,75 | -1,77 | -1,65 | -1,68 | -3,27 | -2,71 | -3,45
2. Aad -6,83 | -435| -145 | -3,65 | -359 | -3,39 | -5,74 | -564 | -5,85
3. Ala -3,83 | -2,18 | -0,77 | -1,87 | -1,76 | -1,78 | -3,37 | -2,87 | -3,57
4. Arg -550 | -3,37 | -1,15| -284 | -2,75 | -2,64 | -4,68 | -4,36 | -4,81
5. Asn -532 | -3,26 | -1,11 | -2,76 | -2,67 | -259 | -4,55 | -4,25 | -4,71
6. Asp -6,44 | -4,09 | -1,36 | -3,44 | -3,39 | -3,23 | -5,44 | 5,34 | -559
7. bAi | -43)| -254| -089 | -2,17 | -2,06 | -2,04 | -3,78 | -3,33 | -3,95
8. Cit -531| -324 | -1,11 | -2,73 | -265 | -255 | -4,54 | -4,21 | -4,68
9. 2Aby -456| -2,70| -0,94 | -2,30 | -2,20 | -2,16 | -3,95 | -3,53 | -4,12
10. GIn -581| -361 | -1,22 | -3,03 | -296 | -2,83 | -493 | -4,68 | -506
11. Glu -6,61 | 421 | -1,40 | -3,53 | -3,48 | -3,30 | -5,57 | -5,47 | -5,70
12. Gly -3,78 | -2,16 | -0,76 | -1,86 | -1,75 | -1,79 | -3,34 | -2,88 | -3,57
13. His -591 | -367 | -1,24 | -3,08 | -3,00 | -2,86 | -5,01 | -4,74 | -5,12
14. lle -282 | -1,38 | -056 | -1,19 | -1,03 | -1,10 | -2,55 | -1,76 | -2,69
15. Leu -2,72 | -1,30 | -0,54 | -1,13 | -097 | -1,05 | -2,47 | -1,67 | -2,61
16. Met -3,34 | -1,77 | -0,67 | -1,52 | -1,38 | -1,42 | -297 | -2,29 | -3,12
17. Orn -301| 146 | -061 | -1,23 | -1,06 | -1,08 | -2,67 | -1,77 | -2,73
18. Phe | -255| -1,16 | -050 | -1,01 | -0,84 | -0,92 | -2,33 | -1,46 | -2,45
19. Pro -4,37 | -255| -0,90 | -2,17 | -2,06 | -2,04 | -3,79 | -3,33 | -3,96
20. Ser -451 | -268| -093 | -229 | -2,19 | -2,17 | -392 | -3,53 | -4,11
21. Tau -468 | -2,79 | -097 | -237 | -2,27 | -2,23 | -4,04 | -3,64 | -4,21
22. Thr 447 | -2,63 | -092 | -224 | -2,14 | -211 | -3,87 | -3,44 | -4,04
23. Trp -2,74 | -1,28 | -055| -1,10 | -0,92 | -0,98 | -2,47 | -1,58 | -2,56
24. Tyr -4,73 | -2,78 | -0,99 | -2,34 | -222 | -2,15 | -4,06 | -3,55 | -4,16
25. Val -3,37 | -1,80| -0,68 | -155| -1,41 | -145| -299 | -2,33 | -3,15
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3.4.tabula

Natur Ul 0O | ogaritrmrek sebbptopganiakabmemantsdi fi c
(MeOH/H ;0 50% v/v)

e}
= = Z 8 g Q 8 % g % c
c| o |58 & 8 x| g8
Nr. o o > n — « I o o
Anal| O T g > o = o =9 | =0
p.k 9 = 5 _cgd o = Q - © ®
a 7 N S E < E 20 =©
= = =
1. Aab |-250| -1,03|-0,21| -0,84| -0,79 | -0,80| -1,74 | -2,12 -2,14
2. Aad |-557| -3,25| -0,76 | -2,58| -2,72 | -2,58 | -3,78 | -5,23 -4,33
3. Ala -281 -1,31|-0,29| -1,27| -1,10 | -1,08 | -2,02 | -2,50 -2,43
4. Arg -4,16| -2,20 | -0,49| -1,69| -1,77 | -1,71| -2,79 | -3,76 -3,28
5. Asn |-4,20| -2,29 | -053|-1,90| -1,93 | -1,85| -2,92 | -3,89 -3,40
6. Asp |-542| -3,21|-0,77| -2,71| -2,77 | -2,62| -3,79 | -5,18 -4,32
7. b AiI |-3,19| -1,55|-0,34| -1,28| -1,26 | -1,24 | -2,22 | -2,84 -2,66
8. Cit -406| -2,16 | -0,49 | -1,71| -1,76 | -1,70 | -2,77 | -3,70 -3,25
9. 2Ab{-342| -1,72|-0,39|-1,43| -1,42 | -1,38| -2,38 | -3,08 -2,83
10. GIn -455| -252|-058|-200| -2,07 | -1,99| -3,10 | -4,20 -3,60
11. Glu -5,49| -3,24 | -0,76 | -2,67| -2,76 | -2,61 | -3,79 | -5,21 -4,34
12. Gly -293| -1,44 | -0,34| -1,39| -1,28 | -1,24| -2,18 | -2,69 -2,59
13. His -455| -249|-056|-191| -201 | -1,93| -3,05| -4,16 -3,56
14. lle -1,22| 0,01 | 0,08 0,25| 0,28 | 0,16 | -0,70 | -0,65 -1,06
15. Leu -1,22, 0,0 | 0,10 0,32 | 0,35 | 0,23 | -0,62 | -0,54 -0,98
16. Met -1,87| -0,49 | -0,06 | -0,24| -0,22 | -0,28 | -1,19 | -1,36 -1,57
17. Orn -0,80| 0,49 | 0,24 | 1,02 | 0,92 0,73 | -0,24 | 0,01 -0,51
18. Phe |-0,76| 0,40 | 0,19 | 0,69 | 0,69 0,54 | -0,30 | -0,11 -0,65
19. Pro -3,16| -1,51 | -0,33| -1,22| -1,21 | -1,19| -2,18 | -2,79 -2,61
20. Ser |-3,54| -1,85|-0,43|-1,64| -1,60 | -1,54 | -2)54 | -3,27 -2,98
21. Tau -3,63| -1,80 | -0,41|-1,49| -148 | -1,44| -245| -3,19 -2,90
22. Thr -3,32| -1,65|-0,37| -1,37| -1,35 | -1,32| -2,31 | -2,98 -2,75
23. Trp -0,75| 0,47 | 0,22 | 0,86 | 0,82 0,65 | -0,20 | -0,02 -0,56
24. Tyr -3,06| -1,31| -0,24| -0,76 | -0,86 | -0,88 | -1,90 | -2,51 -2,36
25. Val -1,97| -0,59 | -0,09| -0,37| -0,33 | -0,39 | -1,29 | -1,50 -1,68
Apgrseftldes AEGH analizUjamo savienojun
organi s kclUt thjoamickeint r Uci j as nav l i neUOr a, t o

kvadr Utiskaji emKOvijeaw d iongi pnptiizesamépais ChromSword

programmn o dr o ¢giMru(j upmm ogno z Ut s parametrngst aii d ozjdoatl 0igaM§

karti ar organiskmo d i faisatwam@dji #oul0% vivi 0 dz 9D %g i/l vganas
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pi e mad YMCPack Cdkolonnu, or gani sk aiasetonitribsdriaftit c®itoldjss
att 0l 0.

-7.2

| i i | |
10 20 30 40 50 60 70, 80

OrganiskUmodifictt(a koncentr(Ctija kust@a Uf (zU %
3.1. att.P U mdkavienojumu(1-25 skat. 33tab.)i z g gi r g a¥tM&-PackCa r t e

hr omat ogr Ufijligtgiosa ketl omint ri 1 u kU organi sko

l zggirganas karte pal ddz noskaatdd alt Q goapnt.
apst,plaNWdotas zdaktHgma at madjthu ctto Upmgamit sk
katram maia@adj amb |Y®®GRadr CAkol onnas pi emkar 0 v
anal iUnlkjasRthe (fenil al antnsa) faeimgethajee grganisk)c i
modi ficUt Ujaj (s aftilor 81 0ROGks Gadigtimoties organiskmo di fi ¢ Ut U
saturam anal iUzsUgvaimtenoj uma tlzaggUka#éeaahi zklNTasmo s a
i zdal 0ganpregnopf@raamme t nul cdazdddsgainmul sol vOtu so
bal st Usajiean iiegigti r ganas klazrgtgesr gainas Udkoajrut neis
i zmant mjedkmEmiglhzamMdmi r apskatUmas 1. pieli kum

SolvUtu sorbcijas modeNa anal|izdajpptmo v i
i zdaa 0 gfamkt oru at k &rnpdodui f no Ut dJrj caa Zikos kisusnt r U
nepi eosi eagametrys v ar veli kt anal i zUj ams lalkmavi e
datorsimul Uciju.

SUkot nUj progaop) § & idk Wl IrlQitsn e Ur i e g Bmini46mih a r e
un60 min no 0 | §dz KW Pf UAzCeNsD asnabss eleyHillirha ai r
3.2. attUl 0.
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PrognozUbanai
izmantojamie parametri

!

Analiz(jamo vielu strukti rformula, kust@Us un nekust@ls
flzes fizikUi ggmiskie raksturlielumi

Y

PrognozUanas rezultUts

30 min lineltais

gradients

45 min lineltais
gradients

60 min line(rais
gradients

3.2attDar ba s hUma

sor bci j as ,iprnantoptnaentarl ud tpur ojgdnmoi zs

struktirformulmsnekhukugg@gUsUzes

PrognozUganas

modi f i-acBtonltissnb) ogni skai s
|l i el Oka atpd ®igmjipéa d
gradientam (60 min) Ab u

progna @jiem un eksperimnt Ulaj eime gletzul t Ut i em

1711 min t.e s

rezul t Ot U

organi sko
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a) ACN

® 30 min 0-100 %B

g 12
e 45 min 0-100 %
18"_10- .
® 60 min 0-100 %
8_
6_
4
2
0 o S o >
= S>2 0379 =
5 O% 00 —3% &0- IC—G =
4 -
An al
-6
b) MeOH
c 18 1w 30 min 0-100 %
g 45 min 0-100 %
8 14 |4 60 min 0-100 %
10 -
6_
Z_M
Q-c(_u CQ._;_;.":‘ GEEZ‘.Z) | -%
_2-gg<<<"(’é’(’50%OOOIHH§
6

3.3. att.PrognozJ t o

ami nos k Ubj uanfUdaraivlaiszienmBigodagC18sn e k uagatio of Uz e i ,

kust 0gUs

PrognozUganas

gradient a

rezul t Otu

f-dzesosast UV E

un

b ) metanos.t 9 g Us

unmehs peiiizidead i0tgesmd 9 diza inklj u ms

k |

f

u d z i enk(sj puealismmek in b &

red®ani adunkie €Boglu it 0 § B.z e a Zarbéd. U

CNnekuwpi 0d Bz ea Zarb@®I.SBC8ne k wami 0 § U.z e & NuclBisill100
C8nekwpi 0 Bz e ia Al @Bn e k ag i 0 § 9z e ia f[YM@Padk C4

nekuwpgit 0fg8.x0e i a Miked Matle RRC18/Cationn e k wajgit Qfguh3.kli

att Ol

L__

Mixed Mode RRC8/Cationn e k wagit O0fgklrae)i ,or gani s k adcetonimiewhi f i ¢
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b) organi sksametanas®PdofnobWtigbhabhstveikés uz ana

struktirformulu un kustogUs un nekustggUs f

a) ACN
5. = 30 min 0-100 %B
E 45 min 0-100 %B
18"_4- ® 60 min 0-100 %B
3_
2_
1_
O_.Q-c c o © > c Qo g S -
S DERoE8Cc0>0 03B EL253 2057
$E<329305000T=836aa0CrERS
© Anal d
b) MeOH
16 - ® 30 min 0-100 %
£ 45 min 0-100 %
g1o |  ® 60min0-100 %
8_
4
0_JJJJJJJJJJJJJJJJJJJJJJJJ
4.4:‘<<I<I:: I “:.:'..-
° Anal
4 >
34.att.Pr ogn orzekspeome nt Ul i i egl t osdlzaddd igrg@jnwarss
ami nos kniitojiocianfUda & v a s iiemBynkirmC18n e k uagatio of Uz ei , kL
kustogUs fUzes sastUvU acetonitrils un
SunFire C18n ek ami 0 d Wizeimt ( Bl s) i elgd tli ieelddkd at

starp prognodJdjem une ks per i meajtel ir eizasg ttUt i em (14, 9
| i rejanlgradientamkur metanolk @ r gani skai s modi ficUtUjs.
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gadoj umU maz Uk arsgnodtjigeym r W ask sgajiréomene Ju it Ok
45 minlineU rgtadientar e g 9 mO .

a) ACN
2,5 - .
g = 30 min 0-100 %B
- 45 min 0-100 %B
82,0 - _
m 60 min 0-100 %B
1,5 -
1,0
0,5 -
0,0 -
b) MeOH
_ 1,07 = 30 min 0-100 %
€ o5 - 45 min 0-100 %
153 ® 60 min 0-100 % _I
0,0 Hd U EHUY J3ddJdEHE
L EEEEREEREEREEEE: T
-1,0 -
-1,5 -
-2,0 -
-2,5 -
Anal ot
-3,0 g
35.att.Pr ogn orzekspeome nt Ul i i eglt osdlz@ddd igrg@jnwarmss
ami nos kUbj uanfUdartivlaiszieniWgrbaenCNn e k uagatio of Uz ei , ku

kust 0gUs f-Hcetendrilssirabykt wWsvtUp g Us f-bhetanals. sast Uv U

Zorbax CNnek gt 0 gf Uz eiaté&8d Gi)r o pregna Hjiem rup
eksperi mepetl irezegttdti em ir daudz -mamlUka
saturogaj Um kol o aanUgmadientandkur racetonitrils k BoegBhiskais

modi f jtclUti tj 62,8086 6r@i msjam gradiemaeilirmetanolk Brganiskais
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modi f i dr@,87Gijidst.ea dKor el Uci jUdji emaup ek sopgajeizment
rezul t Ut i e milgumn stagpr endntoggient @rganiskjj em modi fi c Ut Uj
novUroj ama.
a) ACN
10 - m 30 min 0-100 %B
€ 8 - 45 min 0-100 %B

B 6 - m 60 min 0-100 %B

Ser
Thr
Trp

_12 |

-14

b) MeOH
6 -

Anal Q

= 30 min 0-100 %
45 min 0-100 %
® 60 min 0-100 %

N }uLll
0

4 -

ad, min

| 2zgde EEE
- oo (o >
-2 -
4 -
-6 -
Anal Q
-8
36.att.Pr ogn oreekspesime nt Ul i i egl t osdlzddd iorg@jnwams
ami nos kUbj uanfOdartivlaiszienmWgrobaen8BC8n e k uggatio of Uz ei , ki

kusto gUs fUzasesanii vl s un b)metamwos.t 0 gUs f (

Zorbax SBC8ne k bapi 0 d Bzeatite@lis) e ,katil i moillcda at
starpprognot)dji em un ekspeaj ementdlil It gilhlgerdtantam r(60
min). Organisk) mo d i fU acedibnitdy g ad § Grulh@ minl t,ebstor gani s k U
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modi fa cide tUa nol &75gnidtog uMalk Uk a at mpgnodiajem an st ar
eksper i meajteld i r eizaug 1ttUt igeadientamr Orgarisk nmmadi f i c Ut
acebni tril a Ugadoljltuedshe tnainno | a 1,aP anifl ot jeusm U

a) ACN
%% =30 min 0-100 %B
g 45 min 0-100 %B
8207 w60 min 0-100 %B
1,5 -
1,0
0,5 -
O’O__o-c: c o © 0 S c 0og S o
22<<$25020001—3§o§awﬁfkﬁg
© Anal ¢
b) M eOH
3,0 1 = 30 min 0-100 %
E p5 | © 45min0-1009%
g = 60 min 0-100 %
2,0 -
1,5 -
1,0 -
0’5_ M ‘ ‘ 1 ‘ H
0.0 _'ocu -__ PR -_ "I dddo s s - dd-
folie) o=sscs>vo2gddY0 52 EddT
38228 z0%000x=3Fqddao RS
-0,5 - a I3)
Anal
1,0 L
37.att.Pr ogn orzekbpeome nt Ul i i egl t osdlzdddd igrg@jnwaras
ami nos kUbj uanfOdartivlaisziemMjdecsil 100Ch e k uagat 0 g Uz ei , Kk

akust) gUs fUzasesadnti O®vWl s un b)metaws.t g gUs f

Nucleosil 100C® e k lapi 0 § Uz eat t(Bl.s) i.&kalitiel d&wi at
starp pognodJdji em un ekspeajiiement &t il tiUdgietrajpm e Ur3 (

gradientam. Organigkmo d i fa acdibhitd gado Juml 12t ®ghaniskli n
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mo di fametdhodUjg a dtoy uim 12t ,e7sMa miUR a

eksperi meajteld i r eizaugd 1ttUt i e m

acetonitrih. g a dtoy uimt0 11t ,edg@niskimaod i fametdhodljga doy uimO 0, ;
minl t.es
a) ACN
® 30 min 0-100 %B

£ 3,0 1 45 min 0-100 %B
S .

N ® 60 min 0-100,%B
25 - ’

2,0 -

1,5 -

1,0 -

0,5 -

O’O_Q'O c o © Sg cQog 3

8D B8 >0028EcP03EL5T
§8<3223080001=-836aa0frFPRS
o Anal o

b) MeOH

12 1 =30 min 0-100 %B
£ 45 min 0-100 %B

818 7 =60 min 0-100 %B

o ogE
=826
Anal

ir

38.att.Pr o

g
fenilizotiodan U & v a s iemAlljima®@8n e k uggatio of Uz e i
b} metanos.t § g Us

n

sast-Be&tonitri

| s

un

onUeé&speri menddl ¢ gaméyd tloa inldjy ums

kur

a tragrpi) ajiérbua
aBis) nmoidn fagec @ U

fUzes

Alltima 100C8n e k bagi 0 § B.z ea i t{ B la )y §starppragaot)djiem un

eksper me n t Udjiem reizeug 1t 80t i neinmmajam gradienthmorganiskUmo di fa c Ut U
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acetonitrih g a d ip R,48nmiH t .e0sganiskimo d i fa metdrnot) | g a d 60j minm U
| i rjamlgradientant U11j2tmini t.e s

a) ACN

67 =30 min0-100 %B
45 min 0-100 %B
4 | =60 min 0-100 %B

ad, min

1=
Val L?‘

I i -
ST s Hoxs 8 S S5 >0 s S0z cg
Ii<xcLgzPgoooTTe 2 S5EANCEER
-2 -
Anal
4
b) MeOH
4_
- = 30 min 0-100 %B
g 45 min 0-100 %B
821 =60min0-100 %B
0 - = —ﬂhﬂ—_ﬂ J— JJ _[_
! p= 0
-2 -
4 -
Anal @
-6
39.att.Pr ogn orzekspeome nt Ul i i eglt osdlz@dd igrg@jnwarmss
ami nos kUbj uanfOdartivlaisziemUiyGiBdck C4n e k uggatio of Uz ei , ki

kust 9gUs f-dzesosastUVE un b)metamws.t 0 gUs f (

YMGPack C4nek iapi 0d Bz eatie@lig) e datil i md Olcda at
starp pognoddji em un ekspedjiement &t ul tilagietmajan r 6 C
gradientam. Organigdk modi fi cUt Uja acetonilt,édar gpad ]l
modi ficUt Uj a mdt anmmilStgedspradndjkamth tragpitlajiénbua st a
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eksperi meajteld i r eizaugittUt i em i r 450 mmadi §i & dit
acetonitrila ganiptuasrmanisiimo dirfaBetd)| pia ddP u mo
224mid t.e s

a) ACN
1,5 -

c

€1,0 -

0,5

0,0 -
-0,5 -

-1,0 -
-1,5 -

® 30 min 0-100 %B
-2,0 - 45 min 0-100 %B

o5l W60 min 0-100 %B
Anal ¢

o
o N M O 0

e I |
QT © C O BC oS>0 c o S =g
2/§2<x22g0go00T SHlan SEERS
4 - ® 30 min 0-100 %B
6 - 45 min 0-100 %B
®m 60 min 0-100 %B Anal Q
-8 4
310 att.Pr o g n arzekspeome nt Ul i i egi t os dlzaddd iorgGjnwamss
ami nos k Ubj uanfUdaraivlaiszienmMixescMode RRC18/Cationn e k uagat 0 g
fUzei, kur a) kuasctegtgothsi tfrUzl ess usna sht)bhetdhos.t § g Us
Mixed Mode RRC18/Cationn e k tami 0 d R eiat(t30l s) i ekgql ti e

|l i el Oka atmgoitdpbem wsharpkspeajementeZluil t Oé gkem
| i rajam)gradientam. Organiskmo d i fai acetbhittf gad o [ru2@® mid t,es
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organiski modi fameetdno)j gad o DumlG dI1t.ezMamUkha atggir
prognodJdjj em un ekspaj ementiamantdjororpéntsld modi f i c Ut
acetonitril, 30 min gradientam it,0 mif t .dézmantojot agarisko mo d i f u netarold) j

45 min gradientarh 91,75 mifd t.e s

a) AC
6 -
£
E4 -
e 111
. szng%-% 7 T i
-2 - < < D -k
4 -
-6 -
-8 -
.10 | ™30 min 0-100 %B
12 - 45 min 0-100 %B
® 60 min 0-100 %B Anal
14 ,
b) MeOH
6 -~ ™30 min 0-100 %B
£ 4 45 min 0-100 %B
E = 60 min 0-100 %B
g 5
0 1 o
(@)
-2 - << 2
4 -
-6
-8
_10 4
Anal @
-12
31l att.Pr ogn arzekspeome nt Ul i i egl t osdlzddd iorgGjnwams
ami nos k Ubj uanfUdaraivlaiszien MijxescMode RRC8/Cationn e k uaat o g
fUzei, kur a) kuasctegtgothsi tfrUzl ess usna sht)bhetdhos.t § g Us
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Mixed Mode RRC8/Cationn e k iapi 0  Ulz.eiat(t30l s) i elpl ti e
|l i el Uka atrgggddddjioem s8h ae s peaj e me mterld lizihantdjat g E t
organislo mo d i fu acdlanilii, 6 0 mi najam gradetiamir 12,31 mid t.e s
Izmantojot @ganisio mo d i fu reetanollj3 0 mi najam gradierdfamt U 1318
minl t.eMaz Uk a at gpjognodidi & ms tuanr pe k s p ajreimmer retzQirl it Uit @
45 mi najam gradendam. @anisk) mo d i fa acetbhitdy g ad © [iFul@d
minl t.©mganiskkimo d i fai cniettUg n o | taild2¢g4mind | .a ;U

Anal igogiodganazul t Ut U , vaeaphatvailsa dieo uesp Uci j
analizUjamo vi el upri @xgadimtgggaasnédi €i gmadinent
novUr cEjkasmpae.r i menta rezultUOtU iegitie dati a
ieglito rezultUtu minlarUpmdba %l iaeni (hikaagidciphbUtua 5 f e
atvasiemUjzmamnt oj ot acet oni, tzmantojot metamolu 236 #in a n a |
|l ineUrajam gradientam. 45 min |ineUrajam g
rezul t Otu st ar pugthlaS%lainall Gimanwjptar g 8nims o mo d i
acetonitrily un 4%, izmantojotorganiskk mo di f i ¢ UtLUjnue Umeatj saamo Igur a d i
kopUjo laiku 60 min reziutldnmdt o3 %t,xip ol giatine
modi ficUtUju i zmant, zjpasdjot metarotlublar Okal at ggi 2@
pr ogtajogm un ekspajf ementzdhbi ¢ §Zom@xCNunbiclkosile m i r
100 C8k ol onm@m Uk pa&t Udr gmainn s k ai sganracetbitfils, gablt Uj s
metanols, neskatoties uz to Karbax CNk o | onn a i ir zemUkas sorbe
selektivitUtes rUdotUji (skat. 3.1.tabul a).

ANul | es tou vment (bjdui man e vpietickamip s ka®dt paal iz U,
izdalp gaa laikaprognoi) g a n a s, totiesvt aord i u,z skka t tod t pamlabu metodi A e m
sUkotnUj oprogmtgame aRNduj noteikt aptuaealdzaeis
nepieci eg@®dmodiofigatdti Bjka daudzumu.

3.2. Sorbcijas parametrupr ognoz Uganafi i mbian wwj otd

metodi

AirmU t wvimeljouma  eanvalki 380j amo, pamatgioties pr o
uz vielu ¢§gomisko Ust runk tslerkfddsr teigddling js ko s ¢ @ lg U m
un viena ekspemi nesiabhdigkagli tezul t Otiem. Go t
precdozUkass liaidkads.gpadlmzm ntt ayetoded) jAgmiea s Jvarlt us
turpinUizdakebgihkas optimi zUcigmalviaziUjamp pEwv

65



laa k us,
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adal 0 ganas

i zmant oj ot
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struktlrformul as,

oper Uj ot
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vl Uzr mt adi bnagst

mat emUti sko

ti ek

opt hmi mey tatiemZinoaviehaa kK 6§ p Br i me st a
ar i dllzest ra@Bitiue G Ps)h dp e kKdms
kolsi glbtr b0 kotmmi §ji epar bab & r Bmddan g ipjaa

tiipumaVv Ur t 0 b a . i zamaanit outna so pttUl nt

iterUciju

kust 9gUs un
rezulinp@a d@dsa tx.0U20. a

par amet riuzmpnoghpotUgamal

nekust ggUs

AnalizJamo vielu struktl rformula, kust@Cs un nekustgls
flzesfizikUi ggmiskie raksturlielumi

_ Pro_gno_nganal _ + + +
izmantojamie parametri
30 min line(tU 45 min line(tO 60 min line(tU
gradienta gradienta gradienta
eksperimentQi eksperimentQi eksperimentQi
rezult(ii rezul tii rezult(ii
45 min 60 min 30 min 60 min 30 min 45 min

linetrais || line(rais
gradients || gradients

linettais || line(rais
gradients || gradients

linetrais || lineltais
gradients || gradients

PrognozUpnas rezultUs

312attDar ba shUma sorbcijas , ipzamaamtedjrout par noaglndotz

struktirkosmagls un nekust o qidenafekbpeensenta a k s t |

iegltos .rezul tUtus

ami noskadbj a f
atvasiunUp dsnl Dgiaka p30o gm oajghggraiadtam,0 min 0% B,

30,0 min 100% Bigmantdeasaong nnoozskgUebn ain U setnv d sizro B ji w
(2.2.tabula)s t r u k t T,rkfigogsgniulna sie k U8z & sf | O sikitidek) (3.b
tabula)un 60 mi n ajam igradéetitam(0,0 min 0% B,60,0 min 100% B)eksperimend | |

i egltileRregunoedighna
anal 0zePs olgaokWgasasodeznUt Ut ar ajieeckrs preerzi uretnU
dat il3iat t i@nhaBtgod acetditrikilo Bgani s kdj @ g uadi
3.14.  a,tiztndhtojat metanolullor gani s k o

| zmantmijromU At @ vnetod) jviema t a

o0sUkajiem gradienta reg

iegltie

ggodi nU0t Uj u.
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3.5. tabula
Korel Ucijas kwogozUaieme nini eksapepi memt Ul i no
rezul t Jbgeazwigoapa mat oj oties uz divu eksper.i
anal gtu struktl rl§ oumuhd kzésthkstudjelusiend g

Sorbents Korel Ucijas?dkoef

ACN MeOH
PicoTagC18 0,9999 0,9999
SunFire C18 0,9992 0,9999
Zorbax CN 0,9991 0,9996
Zorbax SBC8 0,996 0,9999
Nucleosil 100 C8 0,994 0,9986
Alltima C8 0,997 0,998
YMC-Pack C4 0,9992 0,997
Mixed Mode RPC18/Cation 0,992 0,9997
Mixed Mode RPC8/Cation 0,994 0,9991
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3 attEksper i mentuldg b ghn epréhtatbgrammas sal 0dzi nUj um
i najaartfi gradientam (0,0 min 0% B, 45,0 min 100% B),YMC-Pack C4kolonnai,
organi skai si matandls R,uncRYd Jrjisvati zUcijas reakcij

reagenta piemai sqgj umi

Eksperimentu rezulcUmWlt | e dkiat iseo leddatttivA UN @ u
t uvi noUinatodes piecep ir ef ektadal i zUj amo i gdai @akapamsu
opti mi. Turcgmlpklots) j umos i egrmad mtsotdadmual ivzalryj aimo
adal 0ogphniasa zU0ci j
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34. Sol vUtu s odrebNoai lj iaded@dnodiUnE spdle &a

sorbcijas parametrus al 0 dzi nUgana.

Sol vUOtu sor bognpthtsir emaudaNa i p sal 0dzi nUOt |
izmantob | i neUr a Ujg4g ogrebopdidltlaipr i Wi ps i r vbaail st dit s Ul
eksperimentui z d aak ¢akiema r nos,akcaj aksper i ment Ul i i e
vei ksbDhetga Ilii zntetlir ati §j ag grpeibliblapthkspst 1.3. promocijas darba
nodaNUir balstogts uz 1. IP®gro znhgtaennalst i rsdrou lvti U
i neUrot @igddispUisal vUt u s o,r b &ifjedkasrp enoidradn te Ghl
rezul.t OVi €im i e glizti irsdhtvidla t Dtaasba@mlos h Uma sor bci j
prognozUgana3. 30. aatstpblgNot a

Line(rUggainGa

Solv(tu sorbcijas modelis

splkamodelis
PrognozUgnai - - -
izmantojamie parametri 30 min lineGt0 Analiz{jamo vielu struktl rformula, kust@Us un
gradienta un 60 nekust@Us flzes fizikUi ggmiskie raksturlielumi
min Ii_nel'frl'_J T+ T
gradienta
eksperi m(__a_r?tUI 30 min line(t0 60 min
rezultUi gradienta.un 60 min line(tO
lineliUgradienta gradienta
eksperimentUi eksperimentUi
rezultli rezultUi
{, \ 4 A A
Prognozlanas rezult(ts 45 min line(tais gradients

330att.tDarhba shUma sorbcijas pamaatoeltirmne pr o gid g Dig
spUka modeli wun solvUtu sorbcijas

PrognozUgana v earkgradientarbq,0minr0% B,i45,G rin 100%
B).l egf &z ul tpUitwiemdi YMC-Pack C4kolonnaiir at s p o g uaNbo®.bi U ar
acetonitriluun 3.7 - ar metanoluVi su pUt gjosmW bie nthmovirtvatd &p | Tt o
vUr sabodzi n Ujguodidjiensutnarepk spper it mg nethl dait e @im i r
33Lat t(LWON organi sjkan3s2 mad MDAV gani skai s n
Apkopojot,vi ez amt thiors( guirm Cetns  d r 69 Qvbeaisd oitnst, e rive
ieglito rezultUQ ut Mdovskgu@®i € indidjr APl Fd. U g

formulas:
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_, n?Sn
t°e— (3.2.)

Jn

kur:
fiiegltai,amnrezultUts
nimUr 0j umu skaits;
to.nl Stjudenta koeficients (p=0,95, n=5);

Sni standartnovirze;

Veicot eksper i marnd &dbdpieefenydrogma)t wn rezul t
sal Y§goimmr secinUt, ka iegltie tr0§aumstellikia, i :
| abBkzul t Utu (isowairi gmlUtvis#dja | i edgnodhg am &r Ud
veikta pamat oj oties uz diwi em eks(skat3Bmenae3hDl i
tabulag. Labi prognofl ganas r ez u lvaicott pognoidrg a rpaengtdjoties uz
analizUjamo vielu stakikgdrriiregmulloimrenuldi Ui
rezulitrOt Not,i veicbtd mognda § a npamatojoties u z anal i zUj amo
struktTr f otikanwiénWmk supne r i imeqittUd i Kdz ubitjlda u.saga

progno) gapamat oj oties tikai uz an advitkolpjta moUl v i.
Prognlnvd @t u asz dseaelcpan daNUjnt Bleigatibe dilsd | ag kiszpdke
secdbai, rtogmiaendd sgivsei ds gs r viNod i analeitd@jr @mo

i zdassofanka prognozUganai
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3.6. tabula
Eksperi ment Ubgnozlteog Titzasl allmigdam s al odzi a@ahj ums
gradientam (0,0 min 0% B, 45,0 min 100% B)YMC-Pack C4kolonnai, izmantojot

acetonitrilu
YMC -Pack C4

Nr.p.k [Anal| t t® ot t° ot t¢ ot t¢ o,
eks.p., prognoz. min prognoz. min prognoz.s min prognoz. min

min min min min min
1. Aab | 503 | 502 |-001| 548 | 0,45| 4,83 |-0,20| 5,62 | 0,59
2. Aad 255| 255 | 0,00 255 |000| 255 | 0005 295 |0,40
3. Ala 292 | 291 [-0,01| 2,94 | 0,02 290 |-0,02, 3,35 | 0,43
4, Arg 3,74| 3,75 | 0,01| 3,96 | 0,22| 3,65 |-0,09| 4,08 | 0,34
5. Asn 292 | 291 |-0,01| 295 | 0,03| 2,90 |-0,02| 3,30 | 0,38
6. Asp 237| 237 | 000 2,36 |-0,01| 2,37 | 0,00, 2,85 | 0,49
7. bAi| 374 375 |001| 393 |0,19| 3,67 |-0,07| 4,15 | 0,41
8. Cit 352 | 353 | 001| 367 | 0,15| 3,46 |-0,06| 3,86 | 0,34
9. 2Ab| 292 291 |-001| 2,94 | 0,02| 2,90 |-0,02, 3,30 | 0,38

10. GIn 292 | 292 | 000]| 295 |003| 290 |-0,02| 3,26 | 0,34
11. Glu 2,43 243 | 0,00 243 | 0,00| 243 | 0,00 2,89 0,46
12. Gly 3,05| 3,05 | 0,00 3,08 | 0,03| 3,03 |-0,02| 352 | 0,47
13. His 3,74| 3,75 | 0,01| 3,9 | 0,22| 3,65 |-0,09| 4,07 0,33
14. lle 10,09 10,11 | 0,02 | 10,51 | 0,42| 9,51 |-0,58| 11,23 | 1,14
15. Leu 986 | 9,88 | 0,02| 10,24 | 0,38| 9,30 |-0,56| 10,96 | 1,10
16. Met 7,08 7,09 0,01 759 | 051| 6,67 |-0,41 7,96 0,88
17. Orn 11,83| 11,87 | 0,04 | 12,27 | 0,44 | 11,12 |-0,71| 13,01 | 1,18
18. Phe |12,06/ 12,00 | -0,06| 12,57 | 0,51 | 11,23 |-0,83| 13,33 | 1,27
19. Pro 352| 353 | 001, 366 | 0,14| 3,47 |-0,05/ 3,89 | 0,37
20. Ser 3,05 305 | 000| 3,09 | 0,04, 303 |-002| 348 0,43
21. Tau 3,35| 3,36 | 0,01, 345 | 0,20| 3,31 |-0,04| 3,72 | 0,37
22. Thr 394 | 394 | 0,00| 4,17 | 0,23 | 3,85 |-0,09| 4,37 0,43
23. Trp 11,83 11,87 | 0,04 | 12,19 | 0,36 | 11,17 |-0,66| 12,99 | 1,16
24. Tyr 6,30 | 6,30 | 0,00 651 (0,21 591 |-0,39| 7,01 | 0,71
25. Val 3,52 3,53 0,01 3,67 | 0,15| 3,46 |-0,06) 3,86 0,34
Vi dUj a 0,01 0,20 0,20 0,59
Pr ognozUgmmaio;otveeuzkintarksper i ment Ol i ieglto rezult

grad|ents)l i neUr ati 5j ag mspfadid knaU )

Prognoz ngaenraatvcejl &t iae s uurszLsetkrSkaetrHrm‘eonrtnlwlliu ieglt
60 min I|neUrsaoIsvlgtrLadscetnhlm);aoylnmmuoadm f

‘Pr ognongmmmatvcejlcktUaes uz struktirformulu un vi
' ineUr ai S 0¢ vad iue Btosmcrlmmst un/owdleetNJcalaima

“pr ognoz Ugmamatveji ktt iaess wid ed med adavduauh Isrounblies j as

tuvi noUjmentao d e
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3.7. tabula
Eksperi ment Uldgnozgl tdabggpnasns| 45k migamal ¢ d 2|
gradientam (0,0 min 0% B, 45,0 min 100% B)YMC-Pack C4kolonnai, izmantojot

metanolu
YMC -Pack C4

Nr.p.k [Anal| t t® ot t° ot t¢ ot t¢ o,
eks.p., prognoz. min prognoz.s min prognoz. min prognoz. min

min min min min min
1. Aab | 6,71 | 6,71 | 0,00| 6,28 |-0,43| 6,28 |-0,43| 5,45 |-1,26
2. Aad 283 | 2,83 | 0,00| 2,82 |-0,01, 2,82 |-0,01, 2,46 |-0,37
3. Ala 3,33| 4,14 | 0,81 3,83 | 0,50 3,30 |-0,03| 3,47 | 0,14
4, Arg 462 | 462 | 0,00 4,43 |-0,19| 4,42 |-0,20| 3,70 |-0,92
5. Asn 3,18 | 3,19 | 0,01 3,15 |-0,03| 3,55 |-0,03| 2,73 |-0,45
6. Asp 248 | 2,47 |-0,01| 2,48 | 0,00| 2,48 | 0,00| 2,27 |-0,21
7. bAi | 462| 462 | 0,00| 4,45 |-0,17| 4,45 |-0,17| 3,79 |-0,83
8. Cit 426 | 4,25 |-0,01| 4,10 |-0,26| 4,10 |-0,16| 3,45 |-0,81
9. 2Ab| 333 | 402 | 069 3,71 | 0,38| 3,29 |-0,04| 3,33 | 0,00

10. GIn 3,18 3,19 0,01 3,15 |-0,03| 3,15 |-0,03| 2,69 |-0,49
11. Glu 257 257 | 000| 257 |000| 257 |000| 231 |-0,26
12. Gly 3,67 334 |-0,33| 3,30 |-0,37| 3,60 |-0,07| 293 |-0,74
13. His 4,62 4,62 0,00 | 4,42 |-0,20| 4,42 |-0,20| 3,69 |-0,93
14. lle 12,60 12,61 | 0,01 | 11,84 | -0,76| 11,52 |-1,08| 10,54 | -2,06
15. Leu 12,60 12,61 | 0,01 | 11,82 |-0,78| 11,36 |-1,24| 10,54 | -2,06
16. Met | 10,50/ 10,51 | 0,01 | 999 | -0,51| 9,64 |-0,86| 8,68 |-1,82
17. Oorn 12,60 12,61 | 0,01 | 11,82 |-0,78| 11,52 |-1,08| 10,36 | -2,24
18. Phe |12,60| 12,61 | 0,01 | 11,86 | -0,74| 11,47 |-1,13| 10,48 | -2,12
19. Pro 4,15 414 | 0,00| 4,02 |-0,13, 4,01 |-0,24| 3,41 |-0,73
20. Ser 403 | 334 |-069| 367 |-036| 3,91 |-0,12| 2,88 |-1,15
21. Tau | 415| 3,68 | -0,46| 3,59 |-0,56| 4,03 |-0,11| 3,07 |-1,08
22. Thr 5,02 5,02 0,00 | 4,80 |-0,22| 4,80 |-0,22| 4,09 |-0,93
23. Trp 12,60 12,61 | 0,01 | 11,83 |-0,77| 11,41 |-1,19| 10,42 | -2,18
24. Tyr 8,76 8,76 0,00| 854 |-0,2 8,06 |-0,70| 7,10 |-1,66
25. Val 4,26 4,25 |-0,01| 4,10 |-0,16| 4,10 |-0,16| 3,45 |-0,81
Vi d Uj a 0,12 0,34 0,38 1,05
aPrognozl‘Jgana vei kta, pamatojoties uz divu eks
gradlents)llneUra|s ggodinUt Oja spUka model i s
Prognongana vei kt a, panhatvmlj@ﬂusqnxarmznesmtwthkthle
60 min |lineUrais gradietnntg)t uvesioneljosdea sor bci j as
CPrognongana vei kt a, pamatojoties uz struktlr
|l ineUrai,sogv&dive BtospblcrlrmLa st lanolrdﬂetNJcaldma
OIPrognongana vei kt a, pamat ojsootlivelst uu zs oar nbdleld ij zalsj

t uvi noUjmentao d e
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Sal Qgaltz i n ergel zt ugl sem@nmtojot acetonitrilu un metanoluUkorganisks
modi fi,edr Ujriededul t Gtaw i v st O &Brktiorb maz Okas, i
acetonitrily kas i r 34wrs38d g N BatddtoppBes uz apgridt f Uzes AE(
i zmant oj amo or gan imsekoolam uneatetoniinlird $ icsz i kgldsai |j oug a
stiprums[110. Saska AU ar ,padltaerriat b trRaksi—alLur PidaTh.8,
dielektriskUs Kpows8a7amlice375. Wéskatotied w $dka metanols
un acetonitrils ptiiedietrUtpeise aod goopdlood nil tdhdstl ek v
i eglrteaiszi not to ar p r oirt PdybF2848 ure p a&xe*1ld98)e ner g
par@gpll arit Ut dse givtla i Dibact to ar pr,oit onu
P &meor=1,122 unP &en=1566 un p armpoil @lr U g Otieesg | neifdrstt td &ra s
dipolad i pol a mi j i e draPro@ilFEB5s8 1le naepreg=RR3dmIKI17-118, 120G
121]. hnemot v Ur Uvargapgalvotckaat uisedar bgba ar metanol |
protonu akceptoru mii e d as @ \ U lacBtonttrilam atbilst dipolal i pol a mi j i ed
Neskatoti esomugandasgklodiimedlarfhgadj vei dijenem uz

savienojumiem, prognozUganas rezultUti ir a
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d) Zorbax SB-C8 i) Mixed M ode RP-C8/Cation
=18 14
1,61
. E |
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80,4 g I
o 1 T T =024
0,2 I L aY
0,0 . . . . 00+—E— . : .
a b Prognc?z[f'ganas metgdes ? l_) - Prpgnc?z['ganas met(cj)des
e) Nucleosil 100 C8 a Linelrais g@intya splka modelis,
=5,07 prognoz(fpna vei kta, pamatojoties uz diviem
S [ ekspenmentU| iegl tajiem rezultUiem (30 un 60 min)
54,01 J b Solv(tu sorbcuasmodel\i fiotr OtuvinJumad
z [ metode, prognonganava kta, pamatojoties uz
93,01 anath]amUswelas struktl rformulu + diviem
g, J ekspenmentU| iegl tajiem rezultiem (30 un 60 min)
§207 ¢ Solv(tu sorbcijas modefd fipirmUtuvinQumad
é, metode, prognozu;;anava kta, pamatojoties uz
& 1.07 analizQamUs vielas strukti rformulu + vienu
= eksperimentQi iegl to rezultCtu (60 min)
0,0-— ' ' » d Solvliu sorbcijas modefd finulles tuvinJumao
a b ogngz@nasmagdes metode, prognozUfpna veikta, pamatojoties uz

analiz(jamUs vielas struktl rformulu
33Latt.Pr ogmo wvWtr t ¢ bovi rvg adl Hdoz idma§jUaditdsn pr ognoz Ug
met odoingani skai s-acatonitrilsf i ¢ Ut Uj s
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607 prognozUfpna vei kta, pamatojoties uz diviem
E ekspenmentLh iegl tajiem rezult0iem (30 un 60 min)
<207 b Solv(tu sorbcijas modets fotr OtuvinJumad
= 401 metode, prognonganave kta, pamatojoties uz
x " analizQamUs vielas strukti rformulu + diviem
8 3,01 l ekspenmentU| iegl tajiem rezult(tiem (30 un 60 min)
0 ¢ Solvtu sorbcijas modefd fipirmUtuvinGumad
N .
e metode, prognonganave kta, pamatojoties uz
810 analizQamUs vielas strukti rformulu + vienu
a _ H eksperimentUi iegl to rezultGtu (60 min)
00+ ' “b ' ' d Solvlu sorbcijas modehd finulles tuvinJumao
a

Pr Ogngz[-ganas met(()jd% metode, prognongana veikta, pamatojoties uz
analizQamUs vielas struktl rformulu

3 attPrognozUto vUrtdobu vidBpgodBmvprggnealg¢
met odothan i skai s mandtanbd ¢ Ut Uj s
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Neskatotiesuz ac Q mr e htdkmem r epuddgan@m i z manretUorjoo
g9o0dUN® rmoudikraedr kst kai omitrignti zUci jas veik
nepieciegami divu eksperaimrgjttue z elmubaiOfiObar
labuanal i zUj jasmo z g gue Migsam g @ pagiod) ma n a , ixmartdiot a
di vusosl igmealri entus, kur pirmU gr adrogrodltta i Isa i
gradienta | ai ks (t4sb Imdinks umi joat riUi ed rUskdsi e(n6 O
apst Ukajin ¢ ¢ i@ j0a thedelithkAsE GH  k oZorbax SBCBprognod) g a n a s
rezuyil tidant oj ot tlUjnae teguElikgag & dni ek®O0 krjkud u & galbt i
s ol v Utjas medelrubvienuvaidiv ek s periemeht Udgavar adedonitrile, m
ganar met anolu kU organi sko modificUtUju.

Kor edstapipggnodidji em un e ka peerr irneezrud fi bkt aix8Gmai r
tabul U.

3.8 tabula
Progno2Ut o un ekspeegimeat Jezul t Ut uajangradehtdhc i | a
(0,0 min 0% B, 45,0 min 100% B). PognodAJ gana bajldswvUseksperi men
rezultUOtu datiem, b) struktirformulu un d
struktTrformulu ulliviiengl tek srpeezr Ubvielgtu , d)

struktlrformulu

Korel Ucijas®dkoeficients
Sorbents ACN MeOH
a b c d a b c d
E'ngag 099998 | 0,998 | 09998 | 0,64 | 09998 | 099998 | 09997 | 07
g‘igF"e 0,97 |09992| 09991 | 096 0,98 | 09998 | 0,9997 | 0,99998

Zorbax CN | 0,9998 | 0,9991| 0,9998 | 0,9992 | 0,9998 | 0,9996 | 0,9998 | 0,9995

é%rbaXSB 0,91 | 0,996 | 0,9998| 0,91 | 0,95 |0,9998| 0,9992 | 0,89
Mucleosl | 0,999% | 0,094 |0,999®| 065 | 0,999% | 0,9986| 0,9993 | 0.4

Alltima C8 | 0,999%8 | 0,997 | 0,9992| 0,74 | 0,999%8 | 0,998 | 0,9995 0,8

MC-Pack] 0,9008 | 0,9992 0,099® | 09998 | 0,994 | 0,997 | 099w8 | 0,994

Mixed
Mode RR 0,9997 | 0,992 | 0,9990| 0,62 0,999%8 | 0,9997 | 0,9996 | 0,998
C18/Cation

Mixed
Mode RR 0,9997 | 0,994 | 0,9992| 0,998 | 0,999989 0,9991| 0,998 | 0,9989
C8/Cation
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Sol vBbubcijas mo d e N,a veicot e gpdnodl @ a niamartojoll t Ut i
anal iUgvUjealmas struktl rf oeksperimenidatosi vi esrad odaii n ¢

plagi zinUtniskajU 1itteUjaa Tnodel) @A § akagt u |
bal stota tikai wuz analizUjawmotivk epied®dmask
rezul tUtus var i zmant oh e pmipa Biovgagelimo diinfail @l te §

daudzuma aprUginUganai

35. Ami noskUbj u anfletmia | 6 2 ptdeid@ @ainas opt i mi
segmegtBd0enta apst UkNos.

Segmendradi enta dar bamordé §dmWt Bf g a rkiosnkc e n
nevienmUrogi, kas Nauj pantUkek vplsaugis awiieelnios
dodi espUj u s ama p faa bhikus uni uzldbat niadidzagy i Se¢gamewn.t Ut U
gradientamt ode dod iespUju sadal ot vi el ass ar |
dpagobUm vienUTUlr dmatloige |pbnkindd lodeesmlo@asi n Uj um
i zdabkiomgakiralnl ii o lgliieniamet od Um.

Labi zinkAmsgmagnt&diiUenta izstrUde un opti
darbietil pdogs process, kas Topes adla ilri edn@wz 0e
hromatogrUfijas speci Uli stasemmaiksugjeu mi cedsen
i espUj athi | mak 88 plewltod Usor dodj d = s palgigarhawst iUk t!
gradienta izstrUOdi un optimizUci jiuku kuans |voadr
to ar9 i zmaksas.

| zmant oj ot s mddelUdiktas divass dgme qats&d Uent a i z st
optimizUcijas pieejas, Rarh9 ism@B8mddtidezi ned
3.33. attUl U.
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Analiz{amo vielu struktl rformula, kust@Cs un
nekust@s flzes fizikUi ggmiskie raksturlielumi

PrognozUanai + +
izmantojamie parametri .
45 mln_llneUU 45 min line(t0
gradienta .
e gradienta
teorUiski : -
b eksperimentUi
(prognozlti) "
. rezultUi
rezultUi
l \ 4
PrognozUgnasrezult(ts SegmentUais gradients

333att.tDar ba se@@dmagt @ddUent amii zsd Kellllidpiacianalt u

mai sQj umaiatdal §ggana

Pirmaj U seagdemueddilent a i pabhallideUj] ammawni et
un analizUjamo vielu i zognbdddamas @¢OEBimes r mi
0% B, 45,0 min 100% B) i manJga di ent awml lags Ab metadin kKhg ir ma
aprakst @l.anodd&8blba G0 pieej asedmdgt Bsipdj tua viez
neveicot nevienu eksperimeniut eor Ut i ski i e glstesg.me @racidatgd0 g e
i zstr Uddm dmadant@jjamestruktiru un eksperi men
i zdal §ganas p@0 amime% B, 450 mih500% B)ni rajergradientani
prakti sklOvieisegi ps em¥r i emt Bl. U s e g maissymtlients No t s
i egPido¥agCil8k ol onnai . Teor Ut ikswkii @ griedg itteso rilrt i g1k
datemnevei cot nevienu praktisko ekslkuwirggnetng u

pamatojoties uz praktigfiemdatiem.
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a) Or ganiskais modifictt( s acetonitrils

<1001  _Teor Utiski ieglts
o Praktiski ieglts

80 -

60 -

40 -

20 - l

0 |4'| T T T T T T T T T T T T T T T T T 1

0 10 20 30 t,min 40

b) 100 Organiskais modifict(Js metanols
—Teor Utiski ieglts

Praktiski ieglts

C, %

80 -

0 T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40

t, min

334 att.Segmenei gr adi eRidoTagClBkeagliannai opti mi zUci ]

abiem organisiaji em modi fi cUt Uj i em.

Sal 0 dszeigmoesgtadients, i egltus teorUtiskU un p
ilgumu, var apgalvot kicoTagC18n e k tamti 0 § Uz ei | gdadgient Toi kop
i zdal 0ganasilgurasi kisr (gir an b & & puangsf aodrimeanst var ¢ i r

Optimi zUci j ass ergenzeegratBlntt (i i keagtirtaie & abiemnn ai
organi skajiem modi fiicdltiUBhmihs kir @t = idyiowgmutNa t |
starp teorUtiski i egl SunFira@18 YMGRack C4srkMixedi e g T t
Mode RRC8/Cationk o | onnUmmant oj ot ac et olUyiadientdlgums Kk ur
ir gandr 0z mali Gnekds t eroeri Uzt eidggladienta iwris Zorbax SBC8
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kol onnai |, i zmant oj o&is mertadciod rut,s parakt Vas kg am
secikatUetor Ut i &g mté geadi®ntloai ki,pal egbti es uz ana
struktilam@mi slj amo vielu iedhpdpepigas aparcaNe
min (0,0 min 0% B, 45,0 min 100% Bk o p u miU gidarkgradientdaikiem,i e g1,t i e m
bal stoties uz eksperimentUli ieglto rezultU
Veicot segme mtr AtdWU ent aju, be gl mi z Cacmi n o s lkarlDbtj au  f
atvasun®jmm Uti izdal oganas | aiki. QGjem rez
rezul tUtiem, segmasytr Gljdo te nd atsloasi lkzad avl gr ¢t adnbaus s t
prognodJdji e m iazndaassl O gpar ametri em, i zmant oj ot S (
eksperi maneml i zdabbfanas par aaamntgradiestam, gga n  t
prakt i agakigradiestagi t at s p cbg u APidoEAgC18n 3k api 0 § Uz e i
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a) Organiskais modificlt( s acetonitrils

2,5 1
< 2,0 - e
£ 15
°
104 .. ) )
0,5 -1 - °
0,0 e *° o Anal
o e o T
0,5 1282220000 I36aanSr =S
1,0 K . °%e
’ ® gil, min o0 ¢
-1,5 - ¢ g2, min
b) Organiskais modifict(Js metanols
2,0 1 .
o @
E 151 oo o ° °,
- - [
~1,0 ® o e® o oo
0,072!!lIIQ:Illl.lllllllq)lOlhl:llrJIa.|
'CJ('_UE)C Q'—(UEEZ?QQ:HE oD LE—“_
05'$$<<2$goQOQOI—BﬁoﬁamﬁﬁFﬁ>
-1,0 - ©
_1,5 -
2,0 1 ® gqil, min
-2,5 < ¢ g2, min

3FB.att.l zdal 0 ganas tleair Higm(sgkalrpmKkiidkini e @ji em ( pt 2)
datiems e g mejan dbadientam PicoTagC18n e k uggatio f Uz e i .

l egli tDablogiaka st arogndiljpe mt anpebs peajemment |
da i em di vi esre gdned@d did @m n t ®icorTagdCh8rkaloamai liecina ka
i zdab faiam@vi. St ar pobaognstigimem pn ekspeaiegmment C
rezul t Oti em n eiptldzmantdjet dcetoni®rilu rl 1,86 ivlint , ézenanbjot
metanoluSt ar poba sthegli,reemht 9f oemteor Uti ski i
un praktiski i egrlift®mirgt éPed) iemantagot acesonitdlumurs,02

minl t €Ngr), izmantojot metanoluLi el Uka st at po,b e s, izinantpjotr e z u
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teorUtiski ieglto gradienta r,gd8miu tu@sn)pr ak:t
YMGPack Cdk ol onnai |, i zmant oj ot acobanivtari liw.s kG
pr aktun ek Ot igmdiebta laikiemkuru iigumsat ggi ras divas rei
metanolyt U i r 1 7 €@ty Nucteosil 100 C8k ol onnai . MazUka s
rezul,ti @tgil gincemant oj ot teor Uti ski ieglito gra
gr adi e n tir&Zorbax @\gofonnai. zmantojot acetonitrilpt U i r 10t ,@sunmi n
izmantojot metanolt U i r T0,@H% mi n

Anal i zUj ot i,eagdpgabvatk a& ewrud a dJz bksa analad z Uj a
parametru not e,véodta B g me gradiena B p Pt a pamatbjatiésjua
anal i zUjamo vienekspter i kntajne fdo i msigaranjetjuedatiem.
GO sakarogba ir ac danreerd znaondai fFohe Ddendrj roliegnkan i s k
i egl ti e as iparametti izMamtojot seg me mtglttadi ent u, opti mi z
strukt 1 r fmognodhg aansa su nr epd elnt Gatnta lii eddijtamo aavi er
parametri em, respekt ovi neveicot i eagjénh enu
rezul,t Pmhemoj ot oswl&tus.per i ment Ul

SolvUtu sordedgnagt ahtolleentaa opt i mi zUcij as
i z d asb garpmeirprognod) ganas i espUj kher elaUc ir jadnsstaipo et i
prognodJdjem unekspr i mentaleim r egiut t U koeelthgas kagficietty i n Ut
ir atspogudbal U3. 9

Korel Ucijas pUrbaudei 1iti maunddatitkiur & k sipeegli
prognodJ g anas :t)pragnoitgGin@inant oj ot ar ealliasUjsam ukt |
prognod) ganas r easlzthtl Gata piae @imte t r u sajandgadientam2) | i n e
prognod) g anai jotiazmualnitkoUy aml as sasurnukde Hsdeomrinandnt Ul
i zdal 0ganas par aaegdradiensam 4 Kome hUdii jnedrpc&fai ¢
39. tabul O.
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3.9. tabula
Korel Ucijas kmogoézUaiieem tuin setkasrppe r@jimeem trUd zi u Intol t
s e g mejan diadientiem

'Korel Ocijas?d|Korel Ocijas?t
Sorbents

ACN MeOH ACN MeOH
PicoTagC18 0,990 0,998 0,990 0,99
SunFire C18 0,97 0,997 0,9% 0,98
Zorbax CN 0,998 0,9993 0,9% 0,994
Zorbax SBC8 0,95 0,997 0,9% 0,998
Nucleosil 100 C8 0,9% 0,87 0,9990 0,9987
Alltima C8 0,997 0,997 0,992 0,997
YMC-Pack C4 0,95 0,93 0,9% 0,9990
Mixed Mode RP
C18/Cation 0,95 0,98 0,988 0,993
Mixed Mode RPC8/Cation 0,9989 0,997 0,997 0,9997

"Apr Ugkom @t £ci j a sogiodajiemi wiine etks pe raj menn v Blziul it &g i
prognod) g a n a i i zmanbojyotel aaabtzrughdutgrafncarsmulem ud rt Og C
i zdass Qpanamet r ugamdradientamn | i neUr

ZApr Ugkomet Uci j asogriozbla;le‘rm gine ks p @ raj menntr Blziul it &gi &m
prognodJ g anai |zmanUsoyoeIaBaStzUkamrforosmuumd&ijlnogeakrs
paramet r us aangradientam | i ne Ur

G 3

Sol vUtu sor b @i jeandbreogbrdeenltisd Uiemt a opt i mi z |
rezul tUOti un anal i zUj amoeivcioetl uo,pamamptiesthzai nj au
vielu struktiru un Aaks$peilUj me nti @idikeom sdrmateidg m
ka | abUlkmovarealui 2 @jggi raPanTagCilskolosnaun adetengrilud)
organi sko .maddi fkiocl btnChjagrupua & i ua @y a dkeacsi 1i r pi
apgrieztUs fUzes Uhraomatsoaglrdddzijmlgi i mU ekags c U
pol arit Ut es ugstasloirkteintiat UtzenUurm as el ekti vitUte.
PrognoAJls un ekspesi meomdltiogr agmBidTag@Bodzi |
at s p3s.gautNoltlsU.
Se gme ngradienth o pt i mi zrbototasanal i zUj amo

kolonnaj stild Ujaot eor Ut i skeig mie grgdiéhtwoi r
vi e lun str
progno) ganas rezul t Bt (bareagniettirepjandg@tiattagng alni ne Ur
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N E(%' Eksperiment(i iegi t0 < |zdal@gnas laiks, min
= O hromatogramma g | |F
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| zdal@pnas laiks, min

336.attEks per i me nstutgognozU sgithtr © mat ogr amjpajanss al 0
strUdUj ot & gmegradidittz p)a mat oj oti es uz anali
strukt T ruhmogmaUlgas r e z u laji @m0 i iz & galtathairiam 46 min
| i na@fd gradientam, PicoTagC18kolonnai, or gani s k a i acetonitrits.i f i ¢ U

RiunRoderivatizUcijas reakcijas rezultUtU

337.at WIrU at s poghnotNtodsa sun e k s p® hrdmategramroals i i«
sal §dz PicoOMaguOt&kolonnaj izmantojotpr akt i s k e g e grédimu.
Se g met nlyrddientao pt i mi zMaototasanal i zUj amo vi elum str
eksperi méentOhdgigaad 5 mi rmjan gradientdm.
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Prognoz(U
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EksperimentUi iegl tU |zdal @ganas laiks, min
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| zdal@gnas laiks, min

337.attEk s per i me tutdgognozU s g thtr o mat ogr a mma s

strU0UdUj ot

3 e g megradiBitte, R a

strukt 1 rufeks praurd iume naji Vel m

| i nagatd gradientam, Pico Tag C18kolonnai,

RiunR,derivati zUcijas
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Eksperimenta rezultUOtUO ir panUkta | aba ¢
hromatoggmma s i zdal,i0fgmamtso jl @t kogkann ptreaoktUitsiksikii e gl
t U valtkamd oviUt u sorbcijasegmmdanddiUénmt @i @ptUir mi

Sol vUt u sorprcdklaise kntbedreghe e)it mot met odes i
| am@ st OkNu amit h ons & Ul j @uld setnvi d si iznot §i woeei vk (hkaan a |

bi ol ogi skajos materi Ul os.

36. Sol vUt u sorbcijasgpi b ematjeoresk tii sl
aminoskUbj uanfleai Vagiuh Opmtinei k ganai ci

ser umU.

ZinUganas par aminoskUbju sastUvu owil v UKk
patol ogi juzZidiatgnamt nk& &k Obyjaur kmootceeinktr Uc a ijj m ¥l
pabl ogi j asal, aiktirsua Ugana var i evUroj amiVeselal abo
ci |l vidikmosakbnptuitatovsashUksy aobsi brastgamsikiij o 8 ms
| 0dz aami nbekUbju metodes izistmd&uneot usno lowpltit
modeli [122-125.Sal ddzi nUj umU aj re mc imtait emi Wil ¢ leang i( Rls i n
cilvUka asins serumscur Asrasgsenumai pglt 8k
nesatur nekUdasumdrpseaags &adkakidgdarr euyrgddnu n
ogni sma tiek izvadot avelane Vv djdaarapddsol ids Uk aim
paraug ir izmantots referem e s materi Ol s (liofilizUts ci
pielogdzinUt sertificUtam references wmdter:
references materi Ul U aminoskUbju koncentr Uc
vUrtolbm weawpU pRefeB8egadsemateri Ul Giresogc
att@BlLdos. tabul U
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3.10. tabula

| zmanawitnds seruma referances!| Matlekbbhtansa¥

absolltu nenotei ktobas vUrtobu
Nr.p.k. Ami noskUOl SaosiinUOj C, silitol
1 UAmi nosvi e Aab 33, 4N0,
2. Al angns Ala 371N4
3 Ar gi nons Arg 316N4
4. Aspalg 0 n s Asn 116N3
5 Asparagon Asp 47, 9N1,
6. Citrul gt Cit 120N2
7 Cistatio Hcy(Ala) 32, 9N1,
8. Cistons Cys 41, 4N0,
9. Gl ut amgn GIn 785 N1 0
10. Gl ut amdns Glu 93, 5N1,
11. Gl icons Gly 511N6
12. Hi stidgr His 154N2
13. Hi droksip Hyp 60, 6 N1,
14. l zol ei ¢ g lle 255N3
15. Leicdgns Leu 396N5
16. Li zgns Lys 171N2
17. Metiongn Met 273N3
18. Ornitoon} Orn 327N4
19. Fenilala Phe 350N4
20. Prol ons Pro 243N3
21. Sarkozon Sarkoz 79, 2N1,
22. Serons Ser 150N2
23. Taur gns Tau 140N2
24. Treongdns Thr 160N1
25. TriptofC Trp 35, 6N1,
26. Tirozon: Tyr 82, 6No0,
27. Val 0ns Val 386 N3
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At ggi rlgabblb rract or i j U kslabg aut anvaoitsad j aummian o sk u r u
sorbcijs mo d e Na pUt 0j umam, r e f elaemmicnecsa d im@d s k U
ami noi zosunicami sk 6 bii Rapiltusik®pbr i ekg analizUt aj (
references mat er icOlsst eHawuoksicprsalad mwnlghuz on
varUtu veikt ne tikai kvalitat Qyparaugidnmeka ar Q
pievienots | @Rt abs 0hakabilibdakkigdanidars, jo tas nav
rakstur o glso giad kvddk s GioiUdareomiu Kebiltzotiocian Ut aev a st n Uj u
strukt 1 r faoprsnkualt3aB8m iartRRalklalu.gu s a gfaetraevnocgeasn ama tr
(liofilizUts cilvUka asins ser utipsmaapracdh
11.1 ek gUj ai s st andeafriptést i skb g pta Wt seamamos kiUb j
g9g0d®R3ML).Pi rms references materi Ula pataugu
tika centrifgUt s c @t e 0 po fitwalielmdleud Or o sna »30@0 ngagi*u

atdal gganai

o) NH, )
‘ ‘ OH
OHJ\A/\)YO OH S/
l\‘lH OH NH T‘ COOH
s—<cC s:c‘: s:(‘:
. L .
@ @
1) ©)
I I I
OH)\MNHZ \N ‘ OH /‘ ‘ on
l\‘lH S:C‘: (e} ° l\‘lH
T . T
NH NH
®)
(4 (6)

3. att.tAnal i zUjamo ami ncas Wb yasfua @jtirinkd tlifldf oir mu
cistation@ms; () kidltiekxkgnp;r o((BO)N s snaertldgoznddnnss u
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Veicot sokJt u sorbcijas modeaNiagsef e kptoilvlrtult & ¢
i zdal 0 gan asognghgraannaeit,r ui, kpa kbab Ukt Utreezul t Ut |
apgriezajai  f Uz ei oitadecih(Ca8ntelkkuus tUxgo ar sbi keétlkaemz
selektv i t Ut es un polaritUtes sel ektivantUWtues
at vasimrlg kutmus kai metodes i zU URidD dagCl8kolonnao pt i n
(3,9x300mm, 48 m) jo taisoirrbehtadUkiizmUra sel ekt i\
selektivitUtes pHKuamegbs f{Bzéasni sabuBdlmodi
acetonitrisDar b U i gmdmé o0 u sorbcijipse mbidietddgsa p a a k
i zstatideoskUbj uanUtemni 4i va@asi mOj umu arsd tnesir ksgearnu
redzama 3.39. attUl O.

| 1. Eksperiments | | 2. Eksperiments |
AndizJamovielu AndizJamovielu
struktl rformula, nekust@ls struktl rformula, nekust@s
flzes (PicoTag C18) un flzes (PicoTag C18) un
Prognozlgnai kust@(s flres (ACN) fizikQi kust@(s flres (ACN) fizikQi
\ 4 +
Segment(ts gradients 1. Eksperimenta rezult(0
(teor(tiski iegl tie izdal @pnas >{ iegl tais segmentUs gradients
laiki) (teorUtiski iegl tie izdal @anas
laiki)
4
PrognozUanas rezult(ts OptimizUs segmentUs
gradients

33%attDar ba sohnUma sorbcijas modeNmepodkbti s kasr
un opti mimi Boisjk&ibj uanfld ui lait ¥ @tsii mdJij umu not ei ki

ser umU

Izmantojotara | i zUj amo vi el,ueisktuad k 8 r foamtoded Ug su m
prognoPtggnazUganas sreegznalsgtidtdi é mt s eghkursg no
analizUjamo vielu izggirgarmwe.gmaandgdlbi arUgan é
redzams30. att Ul U.
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100 i

Nr.p.k. [t, min|W, %
0,0 0

oe]
o

o)}
o

Organi skU modi fic

N
o

ol
RiB|o|o|N|o|u|sw|N(-

N
o

0 5 10 15 20 25 30 35 40 45
t, min
340. att.Se g me aiggfddients,i e g iragrzUgy anas ceNU, bal stoti e

vielu struktirformul Um.

SolvUtu sorbzpWVeeskmodeKaperi ments, i zma
segne nd diadientu (340 att.). Tor Ut i skanaile giUj @mo vielu hr
sal gdar ntakti ski ieglto hromae @me graigntu, | zr
Hromatogrammusagd d zi nUj umb .8 aadtlitalplslk.at
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) o |zdal @pnas laiks, min
EksperimentUi iegl tU c
0.8 hromatogramma O
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gO.Gf o
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Hcy(Ala)

%_Trp
h
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| zdal @pnas laiks, min

34l attEk s per i ime gstutdpfognozUts hr omat ogr ammas sal 0
Se g me aiggiddients izveidots balstotiesuza n a | i GWij @lmas st r.Rkt 1T r f o

i
unR;derivati zUcijas reakcijas rezultUOtU

KO wvar, aneadizitktUj amo asi esleuc 9 b a d ahl roogemad 0 g r ¢
prognol g anas picleMdg i atbil st analizUjiaengl t ai e
eksperiment Ul os apstrogndii@scem Stadabbdgansasarl
eksperi mapetl ii zdagbgganas | minikiésh) nkepdr sase
5,6% Diviem ami nos k Ubj uanf0amiviaisz mtipamapiio ®m s tajemp pr o
i zdal 0ganas | ai ki eajp eun i eldap &njiammistt B&8%0)kii egn
timami nos k Ubj uanf0eamivlaisi etdij wdhi § r 42%) Bt amipngba st
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progajogmti zdal 0ganas | ai kaj em @z dak 6 goali0a me h t
| 0dz 22,0om mrirmids kaUbj uanfO&mivlais mtAl raldjil8eemma | 0t i e n
tU0 ir mazUka Ilgadmal dg®narmsi, hleqil k a rogntddsjep ubpu
eksperi maneéem!| i ezvwedrd Ot e Ut 3. 11. tabul O,
3.11. tabula
AnalizUjamo vielu i zdatogngzddjiaesm |uani keak sspael roi dnz

iegiiem rezul tUOtiem

Nr.p.k Anal Qt]| tpognoz, MiN t eksp, MIN gi, min
1. Asp 3,17 3,17 0,0
2. Glu 3,63 3,62 0,0
3. Hyp 6,62 6,55 0,1
4, Ser 8,34 8,24 0,1
5. Asn 8,84 8,70 0,1
6. Gly 9,31 9,19 0,1
7. GIn 9,86 10,02 -0,2
8. Sar 10,98 11,42 -0,4
9. Tau 11,75 12,45 -0,7
10. His 12,60 13,37 -0,8
11. Cit 13,53 14,05 -0,5
12. Thr 14,46 15,20 -0,7
13. Ala 15,30 15,85 -0,5
14. Arg 16,60 17,22 -0,6
15. IS 18,50 18,31 0,2
16. Pro 19,68 19,85 -0,2
17. Aab 27,21 29,69 -2,5
18. Tyr 30,48 31,75 -1,3
19. Val 32,08 33,00 -0,9
20. Met 32,96 34,13 -1,2
21. Cys 34,71 33,75 1,0
22. Hcy(Ala) 36,25 37,91 -1,7
23. lle 37,97 40,19 -2,2
24, Leu 38,59 40,74 2,2
25. Phe 41,00 43,06 2,1
26. Trp 41,62 43,69 2,1
27. Orn 41,82 43,89 2,1
28. Lys 43,61 45,20 -1,6

Var novUrot stenpgéhai ,stjig@p ipzdagh@gdnas
eksperimanel i zdabbtganas | ai kiem palielinU

attiecoQggi hromat ogrammas il gumu. PUc Jiter
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i zmant oj ams s ol vdlarubashoasstk sl j0@a nd dle Nma[S.nent u

Lodz ar to var pielAemt, ka viens no solvU
komponentu skaits. ToU r apgatvojunap Ur baudei ir ¢Uumsc Brmean
gan citus savienojumus, gan arQ citus hr oma

lzmantojots e g me gradigntymodul Utpa mat oj oti es ti kai uz

struktlirfanmui B®j amo vielu jKosplUy aii zsg @iBr gaannae

vielu izdal gganlatsdsd qlitkees idatduSs, 2vami ni zmant c
not ei kiglam@ka bi ol ogi s keidotd e mame@rt ADIV&nt S,aw p kil
var mUginUt samazinUt anal iz Ujukmo jwiséluu iizzc
nesamazinUsies.

Segmeng Ua di ent djai ianpantotarsi ozlOvecUt u s or bpeml as |

t uvi eolnetodmOpt i mi zUci jai izmantotas anmules zUj a
t uvi noUinatooes p Ur baude i zmamt OIt ii iekglpteire ana
i zdal 0ga®as i miazitkeii.j u var vei kt ar g i zman
prognozUganaul liezsma®tomendiUg duersa r e z u |l ARt rtOMUi e ¢

t uvi aothptodes e z Uil ¢ dfite gmegraditn v ar 42ad z2 Wd U3 .
o100

= Nr.p.k [ t, min | W, %
- 1 0,0 0,0 e
o 80 2 12,5 1,5
3 205 | 8,0
D)
260 4 210 | 245
” 5 36,5 | 39,0
= 6 375 | 85,0
© 40 7 400 | 85,0
(@)
o
20
0
0 5 10 15 20 25 30 35 40
t, min

342 att.Se g me aiggiddients,i e g Ipti ¥ mAJ t wwmetodésj emal t Ut 0.
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KU

var pierdmWt t @Avrietnddgpurmmagnoz Ugan a e g Irteaziud

segmaisigrladi ent s i rsgwieanpkiflenty V& g intpdhd £2s Duvi nl
metodesr e z u | lzmBntofdt. jaunig I tsoe g me rgtadientu (3.42 att.) ir veikts

eksperimentsPr ognozUganas un ekspernmumesidalUpdziinedgl

redzams 313.

IntensitUe, au

343 att.Ekspe r i me nt Bunpognezdist hr omat ogr ammas sal §

att Ul 0.

: : : : : : £
16 . B ...... PrOgnOZuUhromatOgramma .. ............. O .....
14— ...... 2- .................................................... ; ............ ............. .......
£} r - Rel 5
12— ........ o .................................................................... ....... Q_'_ e |
: >0 = ‘
_ 1]
10 ......... . 22 .........
4o 1838
8 T o3z
67 T
4
5 e :
1 L| T
%9 25 30 3B
|zdal @gnas laiks, min
£
0.8 EksperimentUi iegl tOhromatogramma O
0.7+
£
O]

30 35
| zdal @gnas laiks, min

Se g me aiggladients izveidots balstotiesuza n a | | GWij @lmas struktl rfc

Vi ena

ekspeli mdat 9anaeRlR,kear idwaatiieanlci j as
rezul t Ortefadednetkd epi emai s§j umi
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legitie rezukdanmitnosakplbijeuciinad al gpaitjais s e
aminoskUbju i z@rad digeamtas oretciomiaz Uci jas rezul
i eglitais aminoskUbju izdal gnjannkassd mlsadidds s a
sagl abUj ot darbam atBnhbtpoBjpanoostiueliuzgpbpse
atspoguNota 3.12. tabul U.

3.12. tabula
AnalizUjamo amincesWlBbyvasi gosbimpotzigdgéir gana

mat eriiedJdbtai mi zUt am gradient am

Nr.p.k Anal gt s R (joslu iz

1. Asp

2. Glu 1,3
3. Hyp 6,5
4. Ser 3,5
5. Asn 1,3
6. Gly 1,0
7. GIn 2,0
8. Sar 1,5
9. Tau 2,3
10. His 1,8
11. Cit 1,4
12. Thr 1,5
13. Ala 1,1
14. Arg 1,6
15. IS 2,0
16. Pro 3,0
17. Aab 9,0
18. Tyr 3,2
19. Val 1,6
20. Met 1,6
21. Cys 3,2
22. Hcy(Ala) 2,6
23. lle 1,6
24. Leu 1,5
25. Phe 2,0
26. Trp 1,0
27. Orn 1,3
28. Lys 14
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Josl u i fR) @iermfdkma mav rmMovUrojama nevi en:
fenilizotiocian G atvash Ujamm os | u i zggirgana 1 i rAsmiumv Ur o]
gl i c 0 nfenilizotiédiay it at vasi nUWjemiigral anona (Phe) u
fenilizotiocian @t at v aisemUj Am gk t ejfge kdtr uwma hromatogr
i et eijooasmli aizrg gl r gnib« mdd thad7, 8]. Veicot daudzkongmentu
mai sQ0Qj uma,jastdal ggmgur ganas par amatpalieliensta ma z |
joslu i,agdgi ppgasul ai kcUdtui g ko sp dRr3H) vargrdibsid gaa n u
pi et idaudzéognpn e nt u mhvaPf umat.gv ai anal gzei

|l zdal 0 gantaasr p § la il logsot)direom pun eks peajégmment U
i zdal 0ganas | addkiaetm Wlall. apskat ot 3.

1,4 .
.
k=
£1,0
B
.
0,6
0,2 “0
A *
sot5stlson=tecnonses2aetosy
02 202N Z000EFRFIS aZF>80z-3arFG3
* *
O
-0,6 * T
.
-1,0

344 att.]l zdal 0 gatnarspstafprogrwzldji em un eks peajiemment Ul
rezul t Uti em,egimoyadisttoj egp Ui A mU t adwmetodesj] u m

l zdal ganas | aika sthredlpa) nepUr&hiledze
i egd tanalizUjamo vi enaz UDkeld@ | ppmoganaedltad gan d s
Veicot prognod)J g a n u , t i,ekka painealleinglsjua nooncentr Uci j a
Fakti skajU analizUjamajU paraugU (ciklOw(kua
koncentrUci jams viar Ubtappdbatisdoa iuth eksper i ment Ul
lzdal gganas | ai ka starpQ@bu.

KU warcinmUtiaegint rezekgbbisiemddi enttikainoi egl f
anal i zUjamo vi eNawjstparkQKtr fwirsnw !l arsal i zUj amo

se g mem grddienty kas pamatojasu z analizUjamo vielu stru
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eksperimenta datemi r panUlaaalkozpeSsspmhai k&dgahdisJj ot
analizUjamoavdpgaou.

Veicot kvantitatovo cil vilbkaj (bAeorh ogUsl,0
met abol o patologiju gaddojumU mainUs ne tik
kvalitatgvais sastUvs. TU Argininosukcinsk
organi smU netiek izstr Goaltuk Uatt gi ruirrecas uckicki Ine
nepUrveido ar gi ni nNWPAO:k c i n 8-K[@8)i4d-amino4- (
carboxybutyllamino}(imino)methyll -aspartic acid)p a r argingognu. TU rez
uzkrUjas argininosukcinskUbe, KuwWr ar ov e seevl Ut
palielinUs citr ull2g8n]a. kMinscue ngarddcji ynaU [ileB7s v ar
un ophis megbheisigdadi ent s aminoskUbj u fenildi

notei kganai ir efk&kht ovsasd blinthigHesthHIl aneanal §
aminoskUbju acidiriju wun/vai acilvlmidjokk Nse l
svarggi pUrbaudgt, vai, izmantojami dos$lkUhbne
fenilizotiocianiUtmawtwalss thwij @gnusyekalra cil v

l zmantoj ot i zstr Ud$§e g megadiertui(3.40. m) veiktdasi mi z |
vairUkas <cilvUka biologisko materiUlu anal
anal i zUj ami emz npaanrtaougi elma biorr at ori j U fmsilsej am
pl azma oo EBErpophs pUtniecobas shUmas par ie

novUrtUganu un wuzl abo g a n(&Eyropedn RegearchsNetivark’fgr a n u
evaluation and improvement of screening, Diagnosis and treatment of Inherited disorders of
Metabolism ERNDIM QUALITATIVE SCHEME326].

leglitO ami noskUbju hromat ogr amma paci

ArgininosukcinskUbes akidiriju ir redzama 3
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GIn
Orn

o
(0
Lys

o
~

o
w
Ala
Arg
IS

rginino-succinic ——
Gly
His Cit —>

o
N
|

ASpEI u.
sn

©

i
Hyp
Ser
A

I

‘5‘ - ‘10‘ - ‘15‘ - ‘20‘ - ‘2‘5‘ - ‘3‘0‘ B ‘3‘5‘
| zdal @anas laiks, min

o
T

345. attEksper i ment Bromaeght Bmma pacientam a

Argini nosu&acii hifRkijReele r i vati zUci jas reakcij
reagenta piemai sQ@j umi

ArgininosukcinskUbes acidirijas diagnos

atradmaUmstipnUtas amonij a, citruldona wun ar

pl azimld.Okagnalzes apstiprinUganai veic gUna

att Ul O, i zmans @ me ng rl&kd/ied dtou o ( 3. 4 2. att),
argininostk ci nskUbi , kura nav raksturQgga vesel:
saglabUjas pietiekogi | aba joslu izgdgirgan;:

koncentrUcUmunovinopsmasraugst UOkUs robegas)

NOkamU cil vibkna nbaitoelroglilsakmajner akstur dga
(IUPAC: 2-[(5-Amina5-carboxypentyl)amino]pentanedioic acid) Sahar opQns \
bifunkc i on Ul U eamigoadipis eai hhdehdoda sintetUzes da
rezul t Ut 0O or garnopsomls uuznk rlUijzagsn ss a[hla2 8, 1297 .
(vecums 22 gadi), kuram ir diagnosticUta Sa
att 0l 0.
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0.8

, au

0y 0.7
] 1
D06

ntensit
GIn
0s—»

= 0.5

A
SpGlu

‘5””10‘ “15””20” éSéOéS
| zdal @anas laiks, min
346.attEksper i imeglitddmat ogr amma pacientam a
Sahar opiRjuhR,idpui vati zUci jas reakcijas rez
pi emai sQj umi
KO var redzUt no iegltUs hromatogrammas,

kura koncentrUcija pUrsniedz nor mopistickamigst Ul

atdalbgobsnitgdgna, neskatoties wuz joslas plat.¢

VUl viena metabol U patologija, kura ats:
| apas sQrupa slimgba (OMIM nr. 248600) . P
KNavu | apas sdzamaBa. sai mgbd, ir
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IntensitUte, au
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saikd
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Lys

o
T
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o
N
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Orn

o
o‘o
Pro
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Cys

o
"
Glu

)

Aab

o

Hyp
iq'lhr
R,
= Hcy(Ala)

L

5 10 15 20 25 30 3
| zdal @anas laiks, min
347.attEk s per i imeqfi tO&mat ogr amma pacientam ar di

sOrupa RyUniRpthebrui.vati zUcijas reakcijas rezul't

KO var redzUt no iegltUs hr omuattemsiatmitaes
|l i el Okas nek@Gos egprdéekgmapskdaadt ir izskaidr
gadi ) . At bil stogi vecuma grupai, bUrniem v
pi eauguga cilvUka ami noskUmj,u vk smce mtnraldiizjUe

atdal 0t as. KdNlaivompdabdedjausmUs ocriupvalk a asins pl az
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ami noskUbju (val gns, |l ei cOons un i zol ei cQon:
ami noskUbe, kur a ongavs kvag sCe | maa tceirlivll kUg2SBBRjo la |l o
2-Amino3-methylpentanocicacjd KU var r edzolitz o3l.edi7c.d nast t(UB 10, 7
starp izoleiconu (31,24 min) un | eiconu (3
nav augsta,omUt o var uzskataogt par pietiekojgu KNa
skroningam, Aemot vUrUO, ka visu go aminosk
Nepieciegamdobas gadodojumU, |jHk amubesatbiat G
notei kganai un/vai |l abUkai joslu atdal 0ganse
ti ka atggai datis viad Uteaii zaepsr Ugi nUt pomaott Bv UG
Veikie eksperimenti kapi ezvahi @08 @WU0B| u ianfUe mi | i
atvasmundpuei kganasnaeanettiokdaei idaratkd udl aasi ns s
iepriekgUjos eksperimentos metodes,sitz dtdi0) de
arasinsplazmu k ur a nasergndaisatd ibtirriuis o ¢ U e ¢ U g avnlhliensweog e n't
pl agUk ajnami zU] a Bdiae mbinvaltoegriistkU ejma ui ri euprroinesk.
tas ir par augs aRraktiskairsevgag 9otgl k us anpar tarsitodeuir v a i
efektgva ar 9 aam alaFiddim] ukassimaalkgtBrtai p rmatricat g ¢ i
sal 9dzi nddipsuptaZmastseruma matricR.ar anal i zUj amo par at
| aboratorijU pieejams references materi Ul s
vi el mai Avansu tsrkarugcnUjnga novUrt Uganu un uzl abc«
(European Research Network for evaluation and improvement of screening, Diagnosis and
treatment of Inherited disorders of Metabolism ERNDIM QUALITATIVE SCHENIES].
Izmantotis matetl | s i r ud@dne dlraghrd2zdd i 8o b5 @NIM bBrj a (
243500. Pacienta vecums 6 gadl.gedzimt) s | i moba i r msargadtakars
met abol inemWstUj ot biltisksapsktui.z nGaaijAla sg audizd j asrmil
redrzalitzedtOmBt ode ir i zmantojama ag 0ami mansak Bk

spektrs urodona paraugam ir redzams 3. 48. att
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[zdalisanas laiks. min

348.attEksper i imeqfttOdmat ogr amma pacientam ar
| zobabBBOb®e acsdiRMpRA.eri vati zUcijas reakci
reagenta piemai sQ@j umi

|l zobal ds i doas@Ubepasi gmadgizibarokhtrihgiatnfania u n
terapiy, kU ar 9 zetmar preitedma idz Serdpipg ietekmuzno u.
amims kUbj uvampekedaUta mi e ghigtionajt w.gTajd mmtd konst ¢
paaugstinUta glik@Gnar kowaien®kilc n piaedsepnliiiafmsc (
medikamentoas izcelsmesUr § na p ar a urgp asms @azngag unrséroma ir daudz
sareggaarWUka, mkura ard atstUj negatawdlkdiesp
aminoskUbju kvantitatovali not ei k giamamtdjot b1 t
cietfUzes ekstrakcdgkuUbj Tiotspeesktvai csookr §aiminmg
patol ogi ju not elitkigsaknia i n @atseaivia mi inpersekbUb j u kK o
Ami noskUbju acidlirijas/acidUmijas gadgoj umU
ami noskdibesami nosk Ubg asn Ugorrugpaansi izaisflk Diflkead)r oj am
paauguktoinrc@tak ir dicajogsi snkat.er i Ul os

Apkopoj ot i egltos dat us, var apgal vot,
fenilizotiocianUtu atvasinUjumu detéphgdngé
met abol o pataamedkirjionmi sgamkt Qrhwo var amizgaant ot

kval aatiatadnvi noskUbj u.spektra notei kganai
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37. Metodes validUcija aminask&®dijunuUjfu

noteikganai <cilvUka asins serumOU.

Anal oméesades vali dUdijkka g smondd OdBi rat pii érs
uzsalUmptasobUm wun iizvi mpa @tmdjr am aAnzad edvt u nsakn) s
val i dWdiejsap Ug @ ma c ddnorkeudnzeant Ul imepode Ud@td,r o an

precisziltotesmi , ka tU ir atkUrtojama un to v
| aboratorijas. Gal veni e parametri, Kur i no
parei zi i zveidota wun robusta metodd,abpante]
i zmantoti sertificUti references materi Ul |

pieredzUjis | alkdr atrdr idjad 9 bme dagrldiUs st ar pl .
Go parametru izpil dealdiod[iB®183p Uj u vei kt met o

Vei ksm@ggai met odes izstrUdei un Qstenoga
saprast validUcijai nempioamndéseddend sv plairdlneit jra
specifiskums (selektiivi OU¢ e, pingt 5 paanBebiazfidla

detkt Uganas robega, kvantitatovU noteikganas
[130-137].
371.Speci fiskums (selekitivitUte, matricas ef

Specifiskums raksturo metodes e | e k,t i vi s gt Kkt glviiel U mUr U
neapgaubUmi novUrtUt kUdas vielas esamdbu
n o v (vat niiktode ir specifiskh e b pi et i ek aimi js@p @rch avidsat Gned
komponentus:

- ggodinUganas wj;de (tukgais paraug
- standartparaugs;
- analizUjamais paraugs.
Ami noskUbj u f eanivlaisi otlijoa cmii dtnptrea sa smevs s e

specifiska at t ajentc Kompbnentieme Metodespscidiskuthmn odr ogi n a

paraugu sagatiafvonialniasdteied wideern Gtlci j a. 5., 6
redz 00 p atruakugg a , standartggoduma un analizU
references materi Ul s) hr omat ogr ammas. Prec
paraugiem ir piaendaerntost.s 3i.elk33.Ujtaalsulsdt ir ap
eme)y , analizUjamO biologiskU parauga (sert
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bi ol ogi skU parauga ar pievienot WM ainzidnao sokg(al

laiki.

3.13.tabula
Standartggoduma, anal i z Upasauydarpemdadpiedgeau un an
i zdal gganas | ai ki

FI)\IL Anall St at’nmcijna rs{Anal tf rrfin(ﬂ)iiirawgﬂa A;\r zt;néai;.gg;%gs

t, min
1. Asp 3,47 3,45 3,45
2. Glu 3,92 3,90 3,97
3. Hyp 6,60 6,68 6,62
4. Ser 8,05 8,11 8,26
5. Asn 8,51 8,52 8,51
6. Gly 9,43 9,22 9,12
7. GIn 10,25 9,99 9,90
8. Sar 10,80 10,68 10,68
0. Tau 11,73 11,62 11,54
10. His 12,38 12,47 12,43
11. Cit 13,21 13,16 13,07
12. Thr 14,18 14,09 13,86
13. Ala 14,84 14,74 14,55
14. | Arg 15,68 15,78 15,43
15. IS 17,05 17,08 17,05
16. Pro 18,51 18,55 18,75
17. Aab 23,09 23,08 23,19
18. Tyr 24,96 24,84 24,8
19. Val 26,32 26,12 25,85
20. Met 27,70 27,20 27,05
21. Cys 28,99 28,96 28,97
22 | Hey(Ala) 3080 30,40 30,41
23. lle 31,97 31,66 31,67
24. Leu 32,53 32,32 32,05
25. Phe 33,58 33,81 33,82
26. Trp 33,96 34,01 34,01
27. Orn 34,35 34,34 34,35
28. Lys 35,17 35,18 35,18
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legitie rezklt Gttianaprit ggiodamal agqirsakilh brma

i zdal 0ganas | ai ki ir s a&lmadNiun Undiembakadgt laimend
atbilstoga. TU kU analizUjamais paraugs i
hromat o,pgrammls smail es, kuras r®maogrammsit st

Lodz ar tika sagatavots msing seiumapara(@me r t i fi cUt s rarf erer
standartggoduma standartpiedevu, kas Nauj r
un atbilstogas.tiPpabeditihop adp.eé tmiluesl|UitakpsmU v ar
seruma parauga un parauga ar pievienotu st
redzams, sunmidkadlsstsaarkor gatnal i zUj amU mdr &wWg a miC
parau@ ar standartpiedevizc d al 0 ganap Ul sanikeedz Ra8 %aplAr g i n
i denanaUtzUj ot saredggdtus biologiskos mater

372.LinearitUte

LinearitUte ir tiegi proporcionUla sakai
koncentrUciju pataWwgULhnaoearktOtiestatkar oQbu
y=ax+b (3.3)
al taisnes virziena koeficients;
bibrogvais | oceklis.

LinearitUtes novUrtUganai i zmanto ar 0
mazUkam pa’. OLi9O®®anjiReWt eisr pvlaribralakjvi ieé me ssllii
ggodoba, slikta detektoru jutoba zemU konc
pUr b aikadseaigat avoti segi stanmask glgjod umi@nialri z
atvasi nUjumuUmkons®kot Ucair koncentrUciju di
0,002mmoliL*| 6 dz konpahol tgi ghhai ci lmmiik'a &K&i nses
no piemBriatm B.W var redzUt asparagdnskUbes
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Laukums,
relat. vien.

600000 - .
y = (52N3)1C%x
500000 - R| =

400000 -
300000 -
200000 -
100000

0

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

34 attAsparagohalkiObredeel j asatrat §¥nhes pUrbau

Visu aminoskWhpPuafenvasizoblj omi kvantitat
| ineUrais kalibrUcijas grafiks caurajemul | e:
anal otiem korebUtsjiagimbepaddobe&mtskas ir | i
aminoskUbj an OteanidtiweosiimEjiumu kalibrUcijas g

373. PrecizitUte

PrecizitUte Nauj novUrtUt sagaidUmo re.
anal 0jgU. s®Preéci zitUtes notei-khpanativraas smrdad
met odes precizitUte.

Aparatiras precizitUOtes notei kganai Ve
mUr 0j umus . AprUginot rezul t Ut,unosaka dpdf b b r alsi
precizitUti. NovUrtUjot aparatliras precizit

Hr omat ogr Uf a pUrbaudei izmantoti standar
koncentrUcijUm. Pirmo izmantoja stakhtd@dgamgadsg
r ob e §602mmoliL?, otruar vi dUj o -KAGOmmoiiLt u IcifegO i zm
parauga koncent abdiojlagi sk ap atmd mmali's Kaird$! a m
koncentrUcijas standartggodum@tn). v ekilk taise ndue

pi emUnisemr agdnskUbes standamtrggedezida SmdidNL
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3.14. tabula
Aparatiras precizitUtes pUrbaudendaztmadhad oy ro
(asparagonskUbe)

Smail es | aukwlnrst,0lraed at §
Nrp-k 0,002 mmoiL ™ 0,100 mmaiL ! 1,000 mmoiL !
1. 1058 53047 51985
2. 1029 53242 52005
3. 994 52857 52485
4, 1047 53894 51786
5. 1008 52984 51427
6. 1068 53227 51687
7. 1032 53409 52088
8. 1057 53024 51851
9. 1021 53878 51628
10. 995 53505 52867
Vi d Uj a 1031 53307 51981
Sn 27 363 425
snr, % 2,6 0,7 0,8
legitie rezultUti apliecina, ka doto ap:

pie vidUjas un augstas koncentrUcijasGknepUOUr
aparatiras precizitUte deomanecentUsUckpa ateod
robegas intervUOl 0O un to var tikai &konstat!
novUrojama aro pUrUji ejnen na miupnfensidotiddienzlutlat Ut
atvasiemUj um

Met odes precizitUtes noteikganai veic Ve
sUkot no paraugu sagatavoganas procesa | ¢d
| i elumus, standaosabeoirmetotd@®sdUprvecddit Ut
apgal vot, ka metode ir precozas, unk N$é aga tnaew
pUrsntwegt 10

Met odes precizitUtes notei kganai ti ka
(sertiffdrcdlntcsesr emat eri Ul s) paraugu anal 0zes
rezul tUtu ieglganai

Paraugu dubli kUti ir nepilet.i emiaadii knemb t v
visus bi olalgi snet eri Ol 0 (sertif inotiktos a mienfoesrkelhbcie

fenilizotiocian Ut a at vasi nUj umus wun ieglitos anal 0ze
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diviem paralUliem mUrdjumi em. 3.15. tabul

mat exrniodled kt o ami noankibaj uatfveansliUni Btjsoutnkuo ovec e n't r

aprUginUOtU standartnovirze.

3.15. tabula
Met odes pr ecUtzii tbltoelso grieszkualjtU mat er i [
Nr.p.k. Anal 9t s/ C vid.iL* Sn Sn,r. %
1. Asp 47,4 1,8 4
2. Glu 92,6 2,1 2,3
3. Hyp 61,2 1,9 3
4. Ser 151 2,0 1,3
5. Asn 115 2,4 2,1
6. Gly 516 8 1,6
7. GIn 787 6 0,8
8. Sarkoz 80,3 1,8 2,2
0. Tau 142 1,7 1,2
10. His 14 3 2,0
11. Cit 122 3 2,1
12. Thr 161 3 1,6
13. Ala 372 4 1,0
14. Arg 317 3 0,9
15. Pro 243 3 1,2
16. Aab 32,5 1,3 4
17. Tyr 83,1 1,1 1,4
18. Val 388 5 1,2
109. Met 274 3 1,1
20. Cys 40,0 1,0 2.4
21. Hcy(Ala) 31,9 1,1 3
22, lle 254 3 1,1
23. Leu 393 4 1,1
24. Phe 353 5 1,3
25. Trp 34,1 3 7
26. Orn 325 4 1,3
27. Lys 170 3 2




l egl ti e d,sktai va pslui ercd axtakbmlogdi gsika s egiatlllaa o pa
i el tvUrt obas iircipazapadgi waos tagerdd rttOt dv iirezg
apgalvotkamet ode ir precQza un sagatavogamrs pr
anal 0tiem ®epUresgnite deza Idfa@ 2 i n Ghjdief @ar ehc ena nmat

esadyim ami noskUbju koncentrUcijUm, kuras ir

3.7.4. At g
stamdba ir analozes rezultUtu atbil s
koncentrUciju dti @aipsaatzoamdh s aMed dozdidgemnspidséengtes um u g U
atgsi tanali zUjamUs vielas daudzumus. Par as't

koncentr Ucimai smylkusiuegoasr zan®m@Pmu pkemcendpt

i egilégm | ielumi &moapt gshampbd pUc 3.4. izte
A\/id. = Aatrastais (100%) (34)
patiesais
Aarastaid anal 0zes rezultUtU0O iegltais

Apasiesat anal gt a patiesais daudzums.

Veicot metodes athglodtomymekasg atikaUpie@eamd ii Ul a
standartpid evas ar zinUmUm koncentrUcijUm. Lai
standartpiedevas ar tros dagUdUm koncentr (
| z v | standartpiedevak o n c e n tir Becrmgla $0e mell* un 500e melth
Atgl st amdbas pUrbaudei katram paraugam veikt
redzUt visienos amabbst amobvaesosk apr d9j oss.at gb
aprUdginus var redzUt 3.16. tabul 0.
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3.16.tabula
Met odes atglstamdibsalsaijr@ ziud thar i djbdto| dba g Ud

koncentrUciju standartpiedevas
_ At gl stamgoba, %
Nr.p.k. ANal OV =5 ub 1| 50 afol] 500 &hol
1. Asp 103 102 101
2. Glu 104 103 102
3. Hyp 102 99 101
4. Ser 105 106 99
5. Asn 111 105 102
6. Gly 111 105 104
7. GIn 104 103 89
8. Sarkoz 109 103 101
9. Tau 104 104 102
10. His 105 107 102
11. Cit 107 104 102
12. Thr 93 104 99
13. Ala 101 104 103
14. Arg 102 103 101
15. Pro 99 105 99
16. Aab 88 98 102
17. Tyr 103 104 101
18. Val 101 102 102
19. Met 101 102 102
20. Cys 88 104 101
21. Hcy(Ala) 94 104 100
22. lle 102 98 99
23. Leu 102 104 98
24. Phe 101 99 101
25. Trp 83 98 100
26. Orn 108 102 99
27. Lys 101 104 100
At gl stampbasauklzkothpiojpent u mai sQj umam

koncentir®@c2g%m ar augstUm anH0tu koncent Uc

Veicot atglstamabagUl Ui bay dzied]itmatojotr e z u |
standartpiedevas ¢§¢§odlitmuj arg &k okncreame rmrtOrdll g iuj &6
parauga mbrmas |Wwdrzt ar to atspoguNo mekaodes
sal gdzinagigl szteaemadba 83 % ir vienam aaltad 0t

atvasi nUj umam. Diviem anal otiem tU ir 88% 1
n e pnikdzsl0%.
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Sal 0dzimmo @it g2 st amdab wuarv azre muz saknaail it put okfolhnce
koncentrUcija biologilgklamUnpaviaegisk Gbe3s5, k6
33,4 il¢umali st ona koncenitlt.UcGgsas villr t4&lb, &4i ber Macli
sUkumpunkt U, kas var i HéeekamUot iiessgl tps t 0g
fenilizotiocianUt a atvasinUj umu atglstan
daudzkomponentu maisojumam.ar zemUm anal ¢t u

LabUkast amgba ir paraugi em, I zmant oj ot
koncentr UciLTulm 55000 %cermpdd go koncentrUciju pal
tai snes vidusdaNWt amgddmumer arkdancentr UOci j
emdel,] 0dz,i matnao oj ot standartpiedevas ilg,gdodum
anal 0ta koncentrUcija krisamtesi ap@rss Uikedzko
Gl utamdnam atgl st amdb a, izimantoj6t Statdartpretesal j§j ig & mh u enno ¢
gn ar ko nscOe ndlitol giajnu ar koncieht mbgil jsau amn@®@® ae me
par 98%. Nepi eci egamQbas gadgjumU paraugu at g¢
| zvUrt Uj ot, varaengapdaloosk ad aatniad 0t u  at gl gdrddnddlt aa j iaf

metodei.

3.75.Parei zqQgba
Anal 8t imekOdes parei zOibeagslitvUanabggseat bielz
kur a i ko rakrzUpteajlaont a m. Met odes parei zobu va

i espUj as:

1. serti ficUts rladier ejnGiesmanmatt @ ra Ul &t bi | st

2. anal gzei izmantotUs analotiskUs meto
rezul tOtiem, kuri ieglti ar citu anal
traucUjogo faktoru ietekmes:;

3. starplaboratorgama,savipdzuinpgtatgst @nal
laboratorijas.

TU kU biparagigsak Gnalsezedaii fizmast atedicetr en c e
met odes validUcij,ui zywdid dit a0 bsatsa r p0tathers chd ipan g
Starplaboratorij sd 0 daUneg@st UganU piedal 0j Us 257 | at
val st gm, kur anal gtu koncentrUcijas not e
aminoskUbju not ei k@ metaes ir joreat pordae sA a sI zhmaonmact to g
bez Usgl@Wjarta, gUzes hromatogrUfija, tandZC
[126] . Vi ena Uamian @it aosvi est s kuUbalso dsti mrogglUsb otr
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rezul tUOtu izvUrtUjumu var redzUt 12. asielik
visas izmantojamUs metodes wun iegltiue re
sal 0djzi negt Ug a nald paiamgm asnansn® & vmaiema lur it sagatavoti uz
bi ol omgpitsekrU Usb abMabMse i 28 6 e kadNrmault ¢ tnétilmpr 8gu h OOt
anal Opbi eml|l aktons, homocitrul 0ns, netikmiskNauoet an
metodes i zstr Qubs@. 0S4t denspadgdfopotsa troerziujl t Ut us v a
pielikumU. B4 alrpdaibedgaerz jl t Otwars av ®l@izd ujl3
met odeai eimgletzul t Utiem var redzUt 3.17. tabi
3.17.tabula
Starplaboratorijus al 9 dz i noag@ST)rteezsut |tgtatnu i zv Ur t Uj

NI Ami nos k Un rleezgull SST __rle*z Sss-l;wirsegzt Rkﬁl% S
p-k e maLrt e molf zvUrto %
1. UAmi nosvi e 22,7 22,81 29,4 0,4 13
2. Al angns 173 1497 173 1 7
3. Ar gi ngn s 60,3 51,21 60,8 1 8
4, Asparagag 200 16371 223 0,3 4
5. Asparagagn 139 10871 140 0,9 12
6. Citrul @n 255 2221 258 0,8 5
7. Cistdgns 36,3 35,71 42,0 0,4 7
8. Gl ut amgn 1166 9861 1206 0,7

9. Gl ut amgns 250 22171 291 0,9 13
10. GlicQgns 472 40271 474 1 8
11. Hi sti dogn 144 13371 159 0,1 1
12. Hi droksip 64,3 52,27 65,8 0,8 9
13. l zol ei ¢cQ 419 4167 496 1 8
14. Leicons 1018 10167 1212 1 9
15. Li z9ns 60,1 57,81 66,2 0,4 3
16. Meti ongn 36,9 5,801 52,2 0,2 27
17. OrnitQogng 291 25,47 30,6 0,3 4
18. Fenil al a 27,7 22,17 27,9 1,4 11
19. Prol gns 224 1737 227 1,3 12
20. Sergns 22,1 20,871 25,2 0,3 4
21. Taur gns 147 1387 160 0,2 1
22. Treonagnsg 159 1197 348 4,3 21
23. Tirozagn}{ 241 22271 244 0,6 3
24. Val gns 294 2671 310 0,3 2

* Starplaboratesti Pgasas 0sigi egyilUs rezul t Ut
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l zvUOrt Uj ot i,ewdrt os e dkzaktud it Wit eajiem ad adltii zelhj a
metiononam urnel bk Mivda@ nasm a rUpi e gjihdbror ateail jt Ot i
starplaboraUadreisjitgaalagdzviindldj i em rezalwt Ut e
at bi |l st ongskatotieT ozmddre z | ti Btk Nauj a s o diirnogbue §aland a
nozbmka rezultUtu izkliiklkktle skoldgpedi pslknsniad
vUrttbasn lhiseddi,8M .anal 0tiem relatovU kNIida
17 anal ot iNdmar elravisiegDt9ke. rezul t Uti noek Nguj
robegUs. 1l egltiei zdmatnit oNaouj dod oi nathta,l okd s k o

kvantitatQQvi parei zi

376.Det ekt Uganas robsempacikglnast rodbtegal
Detekt Dgae@Hir mazUkU mUrOmU 1I|ieluma
daudzums) , Kuru var not ei kt ar attiecQggo t
SavukUmt itatovUs @Qtiei kegeamlUksU rambad az Uj amUs
kuruvarn ot ei kt ar pieAemamu metodes precizitUt
DetektUganas robedgu var noteikt, izmanto
1. Viena no detektUganas r ohbeéeutdlsk groo tpea rkajt
mUroJakgo pdradyeamekt Uganas rvarlizmanmts n ot
ti kai tajosuggdommaggmpastandartnovir
nulli [132]. Detekt Ugantask o bp@madguttmrodvsi r z e s
var redzUt 3.5. vienUdojumU.
DL =3LS (3.5.)
SitukgU siaadardnavgea
2. OttUmetode ir bUzes 1 0onijas trokghAa un ¢
var i zmantot tajos gadgjumos, ja anal 0
hromat ogrBbtmgs | onijas trokglAa un sig
paraugas i gn Ul us ar zemlom jaddmalwn ut kkoghoc ema
t0dU vei dU nosakot mazUkwasahbteckbhanas
pretb Uzes | gmaitjita @:crbdApmiUgi nUt o det ekt Ug
ar notei kt @as skamdadX®rg@didjuanu
3. NUk@metode detektUganas robegas noteik
grafika ekstrapol Ucija. GO s50meattotdlelsU.da
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Anal 06i gh

y=ax +b

350.att.tKal i br Uci j as tiajia nkeet eekktsll gaampasd Ucobe ga

KalibrUcijas grafika konstruUganai kU
koncentrUciju, skutruav Ukra pld e keliglmci j!
tai snes brmpwiind os Bk Nmp bnkt &, 460 ijatt e
uzskatot par bUzes 1 0onijas,parekgmninot D¢
| dnijas troksni ar trdos. AprUginUto de
attiecdgUs koncentrUcijas standartggod
4. Pl a§ Uk metodeedetott iganas robegamanbbpdkgant
tai snes standartnovirzi un kalibrUci]j:
konstiabbatoj ot punktu,UjRas tavbbkdadset
robegmi punckta standkar Aemviar zeetakd Ugtail
aprUgi b8tyakaUganas robegu aprUgina pUc
3365,

DL = (3.6.)
a
S, standartnovirze;
aikalibrUOcijas grafika sl ogpums.

KvantitatovUs noteikganas robegasklipr Ug

detektUganas robegalka nlovan tkigtaamtadg v Ud rn @t eilledq

i el UOka par detektUganas robegu. Kvantitat
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DetektUganas
sUrij O ukgilktppanhoge,
i enestos

paraugiem.T u k g o

1008,

QL (3.7)

robegag uapg OU gtad@l ghaymall  pi azr maau

kas Nauj pUrbaudot re

piTeakgi &o jspgatevaswiy Bnale Ut dent i ski  bi ol ¢

prarrajyjguumu  r e oulit Omeit oidema det ekt U

kvantdi tmetOei kganas robegas aprUginUganai . 1
t uk go  pmalrradu guuaisiosies uzBiem, ar Ugi nUt as detekt Ugar
kvantli t mtoGwei kganas robegas. 3.18. twnbul O
kvants tradtdevik ganas robegas iegltos rezult Ut
3.18. tabula

Met odei notei kt as (Diheutne kktvUiagnatmicat sa ti r dodde réf@is s
Nr.p.k. Anal 0t s DL, ¢imb | QL, eihio |

1. Asp 2,1 7

2. Glu 3 8

3. Hyp 1,3 4

4. Ser 2,0 I

5. Asn 1,9 6

6. Gly 0,7 2

7. GIn 1,7 6

8. Sarkoz 1,0 3

9. Tau 1,7 6

10. His 2,0 7

11. Cit 1,0 3

12. Thr 4 14

13. Ala 3 8

14, Arg 17 6

15. Pro 1,0 3

16. Aab 1,2 4

17. Tyr 3 9

18. Val 1,7 6

19. Met 3 10

20. Cys 19 6

21. Hcy(Ala) 1,7 6

22. lle 15 5

23. Leu 3 9

24, Phe 2,3 8

25. Trp 17 6

26. Orn 3 10

27. Lys 2.4 8
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3.7.7. Metodesn enot ei kt g ba
Metokessnenot ei ktoba |1t Usu mBiF6f Ome parametr

mUrUmo |l ielumu un kas .saxistramett® v@rtobas:
standartnovirze vai drogobas intervUl s. Me
avotus kurii r uiiae & 0zes ,dlaribkadyd dgttasprierci zi t Uti par

instrumentir ad 0t o Viena noimetpdes e | adtagdarttn e not ei kt §bas ap
iesp Uj Umiizrmant®j btval ek dgtU¢ ¥ Ko n UG o n Eegpai neact i eer graln

Vi smaz desmit neatkar Qgi kont3BloAmisn om&tUdig i
fenil i zoativoacsivanndjdtumi k ganai ci | v Ukasins sesuina s S
references materi Uls, kur anal\WtemUdOj tumbas

atspogl Btanjlartan enot ei kt 0bas apr Ugi nu.
u=2av (3.8)
kurusi metocesr el at ovibdesbaedat Db a ;
CVivari Ucijas koeficients novUrtUt s

Vari Ucijas kodfci Si.@nt wiamiOd@ij nanap

;
CV=— 3.9.
a (3.9)

kurr-r el &tNgWd@ di viem paral Uliem mUroju

r=2"% Gome (3.10)
Xvid.
+ X
Xid. = a 5 2 (3.11.)

kurdbi divu par al Ul u mU({jla28u koefi cients

| z <lt@jailnetocki tika a pr Ug i nstandartanreenloa ted kU @abia , d g Noa i

nosak Umov Uartiedtbgatst nvai auydljck onc e bmvidlico ges nenot e

aprUginam katbUeipkatrasugparsddugus dkKbB I ipkiletmDr a
ami nosvi egrtafkillbwe sblRr at ¢ dr Ot 3.
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C,emo |A L
34,0 -

33,5 - —

33,0 - -

3257 o e e e e e - - - = e
32,0 - -
31,5 -
31,0
30,5 -
30,0

—— References materi Ul ¢

———-LaboratorijU ieglts

o o o o
Q> Q> Q> Q> Q\b Q\‘o Q\b Q\‘o Q\b Q\(o
) v v v v v v v Vv Vv
N N N NS NS NS NS Ny N NS
/\ . Q . \ . n) . OO . b& . (\ . Q . °) . oo .
N ) ™ N N N N ~ 3 Batums

351 atttR-gr afi ks biologiskaj U niadtaemi inBIsW i restt esikK

Dotais RiT gr af i ks | abi atspoguNo analota iz
Metodesr el at v hesitoda red &tUdptd J.prVgvinenUdoj uma, v
apskatot zemUk.

_ 33521mmol/ L +33469mol/ L

o > = 33495mol/ L (3.12)
 _ 3352Umol/ L - 33469m0I/L 0 o1 (3.13)
33495mnol/ L
v =915 _ 1395 (3.14)
1128
u, =2M13P6=0,27% (3.15)

UAmi nosvi e etlak ivddlmeso tamidatr jlmase apesillgamwas 3v
tabul O.
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3.19. tabula

UAmi nosviestskUbes nenotei ktgbas
Datums | C;, & mbo| C, ¢ nmb . %"g’r r, % u, % | Uyig, %

17.05.2016 33,56 33,5 33,5 0,16 0,3

20.05.2016 31,7 31,2 31,4 15 3

31.05.2016 31,7 31,2 31,4 1,6 3

03.06.2016 32,2 31,8 32,0 1,3 2

08.06.2016 32,6 32,5 32,5 0,24 0,4 26
14.06.2016 32,0 33,2 32,6 4 7 ’
17.06.2016 32,3 32,7 32,5 13 2

30.06.2016 33,7 33,2 33,5 1,2 2

05.07.2016 33,6 33,0 33,3 1,7 3

08.06.2016 31,3 31,9 31,6 1,9 3

TUdU padUkaeiap@iUgi ocUtraes| ars@Erdaddtnie not ei kt 0

bi ol ddgmatkerjApd Wgsi mdllitdlisg wlslar t a
nenotei kt Qb3as20i.r
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Metodes nosak) mo

3.20. tabula.

anal orteul aseppaths un papMagi nUt

mater

nenotei ktobas biologiskajU
Nr.p.k. Ami nos kU U vid, % U, %
1. Asp 2,1 4
2. Glu 2,1 4
3. Hyp 2,8 6
4. Ser 2,5 5
5. Asn 2,3 5
6. Gly 2,6 5
7. GIn 2,9 6
8. Sarkoz 3,5 7
9. Tau 3,2 6
10. His 3,4 7
11. Cit 47 9
12. Thr 2,4 5
13. Ala 3,6 7
14. Arg 3,5 7
15. Pro 3,7 7
16. Aab 2,6 5
17, Tyr 2,5 5
18. Val 2,7 5
19. Met 2,6 5
20. Cys 2,7 5
21. Hey(Ala) 6,3 13
22. lle 3,1 6
23. Leu 3,6 7
24. Phe 2,8 6
25. Trp 2,8 6
26. Orn 2,9 6
27. Lys 3,0 6

KOredzams3 . 20 . ,itedd uh Wrad 0atud v Us e rsd tasmidledaddma s i

| i el Ukraesf ep@mces

matabddlnmte sot eigh ta Wans

tabula) tomUrt(s ir sadl zi n.Uma/i cot

nenotei kt gbas

vUr

me t,oideevsUr v p b sd U cai uj.

vUrtamasos k Ubjew I ftaatrsv dls éamordijiaom i

aminosviestskUbiest qacamdmdnamonBom, var i

koncentrUciju, kU

nenotei kit gbar BjUd orasties

zskai

-

C

arQ referencesegradtoe rmUtlog

hr gmate gltplfopchaass u ge

derivati zUpotaingsj pAem ewlri(dgagrugmba nenot ei
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TU kU metodes valadUpnsjaerummantboepetlikeék:
veicotr ut 9no paraugu anal 0zi, izmatemjodtei Badgbdas |
bi ol ongaitsekr Ul aagansupgplazma un ur ¢ niamantojpr g Ud U
R-grafiku, varUs alumb6§isn Utab t)é& zstpdicdiridtngttin,z e s
metodei.

3.7.8. Robustums

Robustums raksturo analajlz@eze smemeotdoedse id rmpa

mai noties dadgiem parametriem, kasrvaOpbBDaba
parametrus, kuriasdaabU.maTnpit slise i pai ametri
hromatogrUfijas metodei ir:

T kustoggUs fUzes pH;

9 kol onnas temperatlra;

9 detektUganas vi NAa garums (i zmantoj ot

f paraugu stabilitUte uzglabUganas | ai kU

T hromatogrUfijas sistUmIMIdJevadot U parau

Met odes @lirmasukd@hbj u f eanivlaisa stbipaicii kngtatnua i
asins vsedrkumU vairUki robustuma test.

Kol onnas temperatiras ,izmanhfaojdtetekmii g
hromat ogr Uf PipoaTagCEBBs 9 Ukn¥usx: 300 mm kol onna,
plTsmas Utrdms det emkABgana pie 254 nm, ieve

eluents nUtrija acetUta trihidrUta buffergg
(2.3.4.segotesdNdll di ents atspoguNots 3.dsds att
serumastandartareferencesma t dJruiz Rl nhtomatogrammasst r 0d Uj ot ar
kol onnas t;d0p &48% 49IcC Whns2cC. Asins seruma refe
hromatogrammast r Ud Uj o't ar kolaninras r e @gmpma at7l.r ug
Robustuma pUrbaudei veikti katra mUroj uma t
l zmant oj ot ,iwigil amisnod&tUbs u f arivlaiss ;mtUij ac
i zdal 0ganas faktora, @itrdpdmuyaniagUjfktvbmt Qb
no kolonnas tempemami nask Ukzjmai A&dtmi d sazbldji wmn |

aminosviestskUbes iefltasttUeBultUtus var re

132



10,0
—e—Izdalisanas faktors —e—AtdaliSanas faktors —e—Joslu izskirSana
9.0 -

8.0 - \\
7.0

6.0 -
5.0
4,0 -
3.0 -

2,0 //K_\

1,0 | - = . =

0’0 T T T T T 1
37 40 43 46 49 52 poc 5O
352attUAmi nosvi est skUbes i z daslfaitgjeaunjastu f akt or

izggirganu vidUjUs vUrtobas atkarobU no

POr Bjmi noskUbju fanivihisih otjeogolithenlUtganas f

atdal gganas faktor a un j osl u i a @aj kolorgaa n u %
temperatiras izmai AUm ir r ed zagemadatiem7kolonpase | i k
temperatiras izmai Aas atstUj vismazUko iesp

atkarogbU no kolonnas temper ateildestcs v Urksat § bzl
faktors samazi nUs, paaugstinoties kol onnas
kol onnas temper anUviermst esnvdlernscted) brany nov Ur o a |
svUrstobas atstUj add qdunlib ¢ sepod g touca samnUlt Rall m u

| iteratilralsaidaméetaondes joslu izggirganai st
jUbTt virs 1,5, starp daigédddBdadkoadmiznoobk& U
fenil i zoattivoacsiiannkvtasmja ii t apdUgi nUgan aUstandarta i z ma

metode.taode bBitiskistmbrdmau &oti zidak @Gjabas p
dagUdUm svUrstobUm,v avre i rkead ziUesdt ipuhgdt@ur maa tj eosst! uu
ar argi namaugjsdas Inotdi,pal tempedst I tlb metass pUc
rekomendUj amUs ot ¢ Wp & rratll, rABs  jd@esmout kvolhrcle nt r C
j osl u i zggirgana starp i ekgUj o standartu
temperat r,@diosl u i zggirgana startpi é@kgpjet Bjtiands
temperacitblsi 465, 73.

NOkamaj U eksperimentU tika veikts pUtoj
eluentu pH vUrt ¢bas .PicoHlagoah&3t9 angnrx B®0i njmakslonreap s t U
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daNi Au izmUrs 4 em, ‘pldestmalst Ugamuansp ile nPL5AImMi
til pums 10 ¢lL, MeB&AConHaemaemgpreURaitjasa i zdal 0c¢
pUrbamédn@s eluentul plizvpHt Bbas RobdsODuma |
mUrojuma tros atkUrtoj umi

353. attUl Wamamosede®t skUbes izdal 0ganas
joslu izggirganu vidUjUs vUrt obaamiantoksakr(pbbj!
fenilizot i o c iaa nvlatsai inddd almdganas faktora, atdal dga

vi dUj Us vUrtobas atkaroba no eluenta pH vUr

12,0
—e—IzdaliSanas faktors —e—AtdaliSanas faktors -—e=—Joslu izikirSana
10,0 -
8.0 .\-‘/_\\‘
6.0
4,0
2,0 - //_.—.—‘\.
— S — o — o
0,0 . : ‘ : : |
3.7 4 4.3 4,6 4.9 5,2 5.5
pH

353.attUAmi nosviestskUbes izdal §ganas faktor

i zgdiur yga dUj Us vUrtobas atkarobU no el

legitie dé&t@ai edmpleineawi mpaH i zmai Aas atst U]
faktoru, kura iem@armti (Wmoas kpPbj siv o eethy & § iemoitité¢iktbro i a n
pieaug pie eluentu pHG/r t @ab&s MazUku i espaidu pH vUrto
toties tekmalenOBeir Utha &61. Uklaz paited appdh g akrida sk ofl alnt
temperatira, argeatedtuldjnt i tpliHs kglrittHeaetaamdya mtd a
smai Nu j osl u i zigegki g thpathdaa ritrg A Op rumlg@®na gana |
dati apliecinakai z st mbtdd8 ir gmatj ama ami nos k thb(tua fdeenriilvi
kvantapt angvei kganai

NOkamai s robust uma lhielsittsUt e s PAr hagde .
fenilizotiocianUta der Wpvaartai uzglac isjtaasb imeittolttie,
uzglabUjot paBaulgu +2naA@ugl ah @Gjbatl igi@dB a ugu
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stundfOmkoncentr Ucidiuredzama3s1 08t ethoO)LLar konce
emollbddz 200rregdzamad3BL att Ul U, ar kontdlpdz 0400
e mo I'itredzama36. att 7l &t udl 8. 6r redzama ar® konce

C, pmol-L1
140 |
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120 :
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100 I
- i
2 < - : * -
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p z 5 T - + T - s
+ E
80 | ¢ + ; E s T i Sarkgz
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60 | F——7F : 1 - § Hy
lI— = < - =
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L i I % ? — 3—.’ IIU*EFV\ Ax1 ) A@)
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Uzglabasanas laiks, stundas
3. att.Ami noskUbju featVagimkOpemantUaiaginge i z ma
seruma refer enzxeglsa brajt etpardigus tgalvkostpos t un d Um
(anal gtu koncentr®cijas zem 100 ¢

C, pmol-L!
180 i
T I I T T T
L 1 1 1 11 I Lys
|
160 L 1
: —
+ —3 + Tis
T I T 7
140 — — + + 4 Ser
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B _ 1
120 {-\ [ \?it
b -+ +
1 1 + + 1
|
|
100 | Asn
|
|
|
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Uzglabaganas laiks, stundas
3% . attAmi noskUbj u f eantiVad siokoddowth ra® dit jaasinse z mai A
seruma refer emzxeglsa brajt etpardidgus tgalvkostpos t un d Um
(anal otu koncentrtUgidza®2 oMo emdO Lemol L |
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C, pmol-L-!

420 i
- |
[ 3 F B T 3 T Len
= T F == 3 B3 R
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220 . e
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Uzglabasanas laiks, stundas
3%att.Ami noskUbj u f eantivadsiok0jpacmmtnrOd aiagine i z ma i

serumar ef er enc e s zmd tadr0ij OIt garaugwy d tgalvkostpos t un d Um
(anal 0tu koncentr‘loidizagd 0OMo emdO L& mol L |

C,pmol-L-1
850 |
|
800 |
750 :
700 i Gln
650 i
600 i
550 i
soo | ~ - N H R
450 N S
0 10 20 30 40 50 60 70
Uzglabasanas laiks, stundas
357.atttAmi noskUbju f eativaxiok OjpxcammmtnrUd aiaginge i z ma

seruma ref er euzglegobsagatavetopardigul) gUK 8pat undUm

(anal otu koncentr®cijas virs 400

KO r edzamsajerm odatiem edgalgti em ami noskUbj u f
atvasinUjumiem stabigl ab0i etl lgfaissepummaui nndlsm .
samauzaismplasr agdna un gl ut amgma ukgarsparttarg@misjkdlb
glutamdnskUbes koncent r,(uczigjlaasb.Uj BUc phr,aegat
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spar agoomjsaspUravreialsparagogbktthmdusk @ltiutaakdg n
otaj U mpo12gj umU manlUeneamdawrayooamllka Ukopaentr
amazisnUgrRGOU] o feminoszl®hjoeci anUt a sa tivzansaii nAlhj
a
z

>S5 0O o o9

v tik bihebkaba aoamlUdtu koncemanUMax, j &s
skaidrot ar aminoskUbju fenNobitzOt vekai a0t
zei aammbhnwmpamgmak eri Ulam ir jUblt svai

Q
transportUtam un uzglabUtam | aboratorijU.
n

Anal i zUjuonta 1t @l satr e 2gli t Ut ,uksa vliaire | d&kai nilets
anal Qzes met odi atst 0] paraugu neparei za
aminoskUbju koncentrUcijas strauj.i samazir
palielindstemMpéowaniaras svUrstobas un el uent
atstUj wz analogtu izdaloganas faktoru. Apk
tabul U.

3.21.tabula
Robustuma testa ieglto rezultUtu a
An al éparbneiri leglais rezul t Ut s
AEGH kol onnas tempe 46°C
|l zmantotu el uentu p pH 4,6
Parauga stabilitUte 48 stundas

l egltie r ezkametd#t in aavp Irioebcuisntaas uine v Wr ate pu 2
prasdbas. Paraugu sitrabalgstlae WKi&ssgmadd 0i 1 =

test Uganas | aboratorij Us.
38. I zsttUdalhti noskUbju fenilizotiocian!
met odes cil vUka bi ol ogi sikngj oasr nhaatbeorri

izmantojamo AWATERS 0 metodi

M sdienUgpl| agbbgseafekt ovU ¢gitiekraizvieiota &rr o ma
jaunUOkUm tehnologijUm utaef elstp®y @ mggiVi emma nk
met ode, kur ai ir vairUkas priekgrocobas: o]
Zn0tni skaj U literatira ir pietiekogi ulpal agi
efelggvtr uma hrioemap Wjgasl.f i $tarsUdUj ot ar biolo

ka tU kvantitatovs un kval i tuatsokvasi tssasitrUvpsi ei
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kU ar9o paga mater i Ululraemetkgtgoiovdr i ma slharemggoo ar,
i zmantota aminoskUbju sastUva noteikganai ¢
EiropU esogo | abloraktomapuojpanmlks Uanall2gezes n
Pi el i WstOutrSilsAk iABUr nu k!l oni skUs universitOt
laboratorjaa mi noskUbju fenilizotioci anUtvWkat ba il
materi Ul os fiWARBBRR®D0 fpiremhBv Ut o metodi [134].

PUt 0j uma | @aik UmetzsdeiUdOt vairUkas prie
i WATERSOe blnetddi an no anal 0gu lvaiikkayawiaé d opkaN al
anal 0gu izmaksu viedokNa.

PirmkUrt, | ai metac@u ur slad towdirzkiandé amges zi n U
metodes validUci,jsa$ opariafearipat Ot htkdlsat ogr
reg.oQmi
Met ogu raksturliel umi

f Metodesspeci fi skums: abos gadQgj umoparaugie t od e
sapt avoganabemeltiodeti oci anUta derivati zU¢
pUc vienUdaprakeglHi ¢ migmamtNDI (2. 4.)

f LinearitUte: abUm metodUm ir wuwuzstUdogtas
Ami noskUbju Uteani dti wad ii oGgjaw@mun ok vea rktgiatnaati ¢
l ineUrais kalibrUcijas grafiks caur null
par 0,990] z st rnietbdBsti BT t i e kor el UcWA TaEsRBtodes f i ¢ i
korel Ucijas &pwNdtcii eX.UAd.i staaat udjgh datiem
abu mettl@dw dnamearis.Utes ir saldgdzinUma
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3.22. tabula

| z st tsthdtdtles uri WA T E Rnsetodesl i neasat 9des nUj ums

NFp.k. Anal ot| | Zzst r0d0t Oy A WAT E&nsetodes
korel Uci jasl korel Uci j as
1. Aab 0,998 0,995
2. Ala 0,9986 0,997
3. Arg 0,993 0,998
4. Asn 0,9996 0,9992
5. Asp 0,9998 0,9992
6. Cit 0,9986 0,9987
7. Cys 0,998 0,9993
8. GIn 0,9994 0,998
9. Glu 0,9997 0,996
10. Gly 0,997 0,992
11. Hcy(Ala) 0,9987 0,9994
12. His 0,9998 0,9986
13. Hyp 0,9998 0,9987
14. lle 0,9991 0,996
15. Leu 0,9998 0,9988
16. Lys 0,997 0,998
17. Met 0,9994 0,995
18. Orn 0,997 0,997
19. Phe 0,9996 0,9987
20. Pro 0,9993 0,9991
21. Sarkoz 0,995 0,998
22. Ser 0,9986 0,9991
23. Tau 0,9992 0,9989
24. Thr 0,997 0,996
25. Trp 0,9994 0,9992
26. Tyr 0,998 0,9986
27. Val 0,9991 0,9987

1 PrecifWATDER®Y odesbupstaBddptas pret rezult
l zstr UdU0baij KHa mez adlp zdtaspir taddtivb a,sa,patr as | ria

precea ziktultta

pUrsniegt

nedrokst pUrsniegt 1,0 % ur

sal 9dzi imWA T EmStades preciziUt e s
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3.23. tabula
| z st tsthdtdtles ui WATER®Se0t odes preci zitUtes sal

_ | z st Gslhetddles | i WA T E Rngetodes
Nr.p.k. Anal gts ; . - . .
preci zitU preci zit
1. Aab 4 4
2. Ala 2,3 3
3. Arg 3 3
4. Asn 1,3 5
5. Asp 2,1 5
6. Cit 1,6 4
7. Cys 0,8 2,4
8. Gln 2,2 6
9. Glu 1,2 8
10. Gly 2,0 6
11. Hcy(Ala) 2,1 4
12. His 1,6 7
13. Hyp 1,0 4
14. lle 0,9 4
15. Leu 1,2 9
16. Lys 4 4
17. Met 1,3 4
18. Orn 1,1 6
19. Phe 1,1 1,4
20. Pro 2,4 4
21. Sarkoz 3 3
22. Ser 1,1 4
23. Tau 1,1 4
24. Thr 1,3 5
25. Trp 7 12
26. Tyr 1,3 3
27. Val 1,6 4

Abos gadojumos met ode sizmantoptr ief ietr Btne es i kna
(liofilizUtu cikgUkaelmaodss pgeédumly es r e
sal 0dz iAMNAMER®Ot odes preci zi WATE B®tvdesz ul t |
precci t Ut es r eziurl t Dedaddzkliol edeldlt u i zskai
paraugu skaitu un ilgUku | ai kaUnpdaudi od u
mai ngj Us dagUdi hr ogmpateondk @imojnasas .ap Ko Pk h
met ogu BprpUdici Gti t Uajém mrtadsdbslm.i zvirzot
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At gl stiam0 BBBUWDAOWATER®® odes at gl stamdbu nav
jo A WATERB&t ode smoabtagsl sapr Ugi n Ustamlabaratoriju z ma
sal odstiesodphamaigi , kuri pUc bitobas ir b
zinOUmUs &koncentrUcijas an a9 tma&tzeatotd z u mu
standar.Tgg&teGmhir ovdesalsgT mt amoba izmaktgot p Ur b
trogs dagUdas koncentTorlri j p,BladsztGedtud a mtep io
apr Ui n8t gl st amob asaj eant b iklr g ttal riizjlsis e¢Cral, @ it k
daudzkomponentu mai s9j umajim aart gzl esmh Canm dabraai |
80120%, ar augstrOmi PBHO0%®t u koncent

Parei zqgba: abu met ogu p @tati e stazpaomteriju a p r |
sal odsziesagd@yanas rezultUtiagl0 Stesrt Pdigamdr ap
257 laboratdr j as no dagUdUm Eilk roepodes urivViA TsB RS
met odes parei z9Obadg rteazmdrtodie nalrd true dszeacori b
to koncentrUcijas palielinUganai
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3.24. tabula

| z st Eslthdtdtles uri WA T E Ri@alodes paré z 0 blagsd zsian Uj u ms

NFp.K. Aminoskl | Zst Esthetdtes il WA T E Rntetodes
r el @ktNplvd a , rel @kNlvd a,
1. Ser 1 4
2. Aab 13 5
3. Phe 11 8
4. Orn 4 3
5. Cys 7 5
6. Met 30 12
7. Lys 3 3
8. Arg 8 2
9. Hyp 9 5
10. Asn 4 4
11. His 1 3
12. Tau 1 5
13. Thr 21 19
14. Ala 7 3
15. Asp 12 16
16. Pro 12 6
17. Tyr 3 1
18. GIn 6 5
19. Cit 5 5
20. Val 2 3
21. lle 8 7
22. Gly 8 4
23. Leu 9 11
24. Glu 13 19
KOvar rreedithtite@ Wl das abu metogu parei zgbas

liecina par tok a

izt mBdodes

ieglitie rezul tOti i

1 DetektUganas wun kvantitatogvUs noteikgan

bi ol ogiskaj U materi Ul O,

t

k

51, t ijsok avesel a

ledzimto metaba t r auc Uj umu

aminoskUbju grupas

met odes

met odes detekt Ug

cilvUka aminoskb&bju k

gadojumU kUdas at ¢

koncentrUcijas ievUr
kvalanas ovbbedqoteijlog tU ir zem
var not ei kt ar pi e

koncentrUcij a, kur u
| zstl Udn@tt ode 4 alpv dlgiitnddttdvUs notei kganas
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i evUr o]

aani

fi WA T E RiStodei kvatit at g v Us

T Metods nenotei kt Qba:

nenot ei

anal oti em

kt obas 5r

notei kganas

paemUOkesel a Ubj b v Unkoar roavet rnzoéstikl k

robegas

r

i z 8 WAUHRBBaltso dmst dpdaeps! a

| z st tblthdtatles ufi WATE Rn®edt od e s

materi Ol U

t mtbup ddgu NMe tasgu3 .mRenot ei
nepUr dnigednn Ch3,udi2,88m o n

3.25. tabula.

paplaightn@i dJs miemlod ¢

Nr. Ami nos} l zs t. Uslfhd_td{ﬂe_s i WA T.E. Rn&_‘__t‘nde._.s
p.k. paplaginUtU n¢ paplagi nUt U ne
1. Aab 4 5
2. Ala 4 4
3. Arg 6 2
4, Asn 5
5. Asp 5 3
6. Cit 5 18
7. Cys 6 5
8. GIn 7 7
9. Glu 7 7
10. Gly 7 13
11. Hcy(Ala) 9 11
12. His 5 7
13. Hyp 7 6
14. lle 7 6
15. Leu 7 6
16. Lys 5 4
17. Met 5 4
18. Orn 6 5
19. Phe 5 6
20. Pro 5 4
21. Sarkoz 13 11
22. Ser 6 6
23. Tau 7 5
24, Thr 6 6
25. Trp I 4
26. Tyr 8 5
27. Val 6 5
TU kU Gzsmetldddas vadsdididci par pwmlkkrtuated ncuo t

paraugu

anal gzi ,
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bi ol @dgdtsekr i Ul a paraugus (asins plazma, un u
i zvUrtUj ¢t meztsadelsdUtval i dUcij as fAVAT BRSO U
izmantojamo metodi, var apgalydta a n a Imigouj k ma | i t Utajai metadsiirr Od O
atbilstoga testUganas | ahbarii WA DE RPtédss datiema s ¢ b (
To var izmantot ,praki et wemE Mstéedl & i e m

Hr omat ogr Uf it jGegss tmiék dide un

Veicot izst U tsWimfi WATER®dG odes sal 0dzinUjumu no
var redzUt vairUkas nepls pmet adhas Ipmiks@m& o g«
gandr oz uzfAWwAIER®RE blkdes ha omatogr Ufijalk | ai

met odes hromatogrUfijas | d8 kbr i fzm&ntnoijnama

hromatogr Uflkg@mQdj «iod ommiasosk Ubju spektra not
30 minitUm. Attiecogi aro patUr Oubdbmlminbentu
ir par 30 mL mazUks. G0 s i aeuoankuslaudzumuavienus k a i t
anal 0zi, bekaair® m&Aeks v&k Wentu daudzums ¢

Str UdGWATE&®todii r i zmant ojiaM&iE R&ooi ngei rnclil U1
nopUrkami eluenti, ikeaes Ui rekbhsgeap Grivportat a i lod Cart
uz hromatogr Ufijas eluentiem nav standartyv
medi cjods skaboratorijUsApkopoyat pgltajatbaurecx
uni WATER®& odes priekgr,oacrd bapg allnv ottrnetddesuisz s t
aminoskUbjunUtanvhszodjpome klgebdkoa ogi skaj os n
(asins serums, - gnalkdpd iutnU GuWAGTaBEsRBedt ©tdes anal
kvalitUOteistr 000t ®s thet Okl@ un i zmakiseaawsUrwz awm
maz URas pmUk pr ak tAiWAKIE Raidzovd ietar oitzstr 0dUt o
anal 0z is avma 2U0i mddkwadpusia i r Uk
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SECI NuOJUMI

Vei kt a sol vOtu sorbciijaplituegsd N & k tedf velkst i

hromatogr Ufijas il zdal gganas par ametasu pr
ami noskUbjva&iemB] Erie k zipWizteWhtnag 0t a grieahjIvi Aa
fUOzU i zmamdemataokgoslUdrifass @¢ midakiOdOimzGnmnOl aj U
divi organiskie modificUtUji. Eksperi ment
anal i zUj amo av ipa@dmatru fognadag a)npaanatojoties netikai uz

e k s per i meajetn(datiem, betpgpildus izmantojotanal i z Uj amo sav
st r uokmulés.r f

Nemot vUrUO pUtojuma , kazuprtolgniesz Wakatr 0tap g
anal i zdVignajums t r ukt T r(fiiad mels U u mieldg wana u z s Kk &
par pietiekami precodozu amgbdlgdjasmomet @diu,
var pieAemt par | abu pagtot)dia rPaidlk o b,aklsga n @
balasizotanal i zUj amo savi enerasksnpue rsit maiktt d r f ©z
(i rmU t@vimeljownegdi e mUr otsaa va reanloij zulhjua moz d a |
prognodf anai . Prlagphrad silizpaaeaal i zUj amo savienoj u
un divu eksperimenir e z u |l ¢ dtt i @ mt wv i meltjiomfesd kt Ova anal
savienojumu izdalgganas | ai ka , &gstiiemilzUci
balstotesua nal i zUj amo savienojumu struktiurforn

rezul,vyBti emmant ot AEGH metodes izveidei u

PUtojuma rezultUtUka egdltv @t udalg & r baop |j imése imm
hromatogrUfi sko apstUkNu piemekl Upan dir uu
savienojumu grupa 5 ami noskUbj u FIkTed faldassesyimebijt Wil
i z damd graglienta e g 0 mU .

Pi er,lad®pit Ut u sor beg] &b e wed goyioi) § § izrantojot

anal i zvljeamalss strukt T rf oeksperimentudatys vi smb 0dai !
ar plagi zinUtniskaj {gottily€ar msqelisklar BdPhp k5t @
ami noskUbj u FI T Gzmaatojot s0d iviOW juu nsi cefitbvcairj als 1 tmosd

samazinUt metodes i zsRogndd ¢ g had baai lksut Qu ra it 4 o
analizUjamo vielu ,dgagtkipslaeaogstr uktbolifesr mwelgd
i zmant ot aptuvenai anldrgarisksnodil ia¢ WiaUjuan dnaeup
aprUginUganai, kU aro gos datus var izman
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Darba rezultOUnhUvaREGHtsaeathd diegauk Fbeni | i zot i
atvasi nUj umui Inoltkea kaysainradg, kasgeoneutmddd i Pvi aerr Uid 2 m
citu biologiskonsmapéencdhal dweisadeggadt Uk u
|l zmant oj ot doto metodi, re(alldyur akesald | ¢ drt
i zmanto iedzi mto medmbekaipahgegdegniUipumbl a
eksistUjogo metodi ami nask U bjetls adiekti ra v
priekgrocobas: ¢0sUks analaksmaes | ai ks un ie

146



10.
11.

12.
13.

LI TERATT RAS SARAKSTS

ScienceDirect is Elsevierdéds | eading scien

health care professionals and information professipngls e e j a ms I nt e

http://www.sciencedirect.comfatsauce)7.01.2017.].

Golushko J.,Me k @.sShishkina I., Galushko SPrediction of conditions in reverse

phase liquid chromatography using chemical structure and column characteristics.

Latvian J. Chem 2006 4, 356 p.

Golushko J., Me k @Ps Shishkina I., Galushko S.Computeraided method for
characterization and comparison of revgsgkase HPLC columns. | theoriatvian J.

Chem, 2007, 1, 4348 p.

Golushko J., Me k ¢gPs, Shishkina I.,Galushko S.Computeraided method for

characterization and comparison of

revgghase HPLC damns. 1. Column

characterizationLatvian J. Chem 2007, 2, 147154 p.

Gol usko J., Me k g s

P.

, . Prédictios bf IRetentgon ih Gradiefda | u

Reversedi Phase Liquid Chromatography Using Chemical Structure and Column
Characteristicd.atvianJ. Chem.2008 2, 132142 p.
Golushko J.,Me k &.s Shishkina I., Galushko S.Separation of triazine, phenylurea

and some other herbicides by revepsmse higlperfomance liquid chromatography.

Latvian J. Chem 2005 4, 357363 p.

Snyder L.R., Kirkland J.J., Gajch J.L. Practical HPLC method developmergnd
edition, 1997, John Wiley&Sons, New York. 800 p.
Snyder L.R., Dolan J.W. High-Performance Gradient Elutiorifhe Practical

Application of the LineaSolventStrength Model 2007, Wileyi Interscience, Jmn

Wiley&Sons, Inc., Hoboken, NJ. 544 p.

Dolan J.W. Starting out right, Part 6 The scouting gradient alternativieC-GC, 200Q

13, 388394 p.

Dolan L.W. The Hazards of Adjusting GradientsC-GC, 2002 20, 940946 p.

Patterson S.D.Use of solvent seleeiity optimization procedures for higherformance

liquid chromatographic method developmeh€Chromatogr. A1992 592, 4349 p.
Dolan J.W. The hazards of adjusting gradiert&-GC, 2002 20, 940946 p.
Horvath C.G., Lipsky S.R. Peak capacity in chromamaphy. Anal Chem. 1967, 39,

18931893 p.

147



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Schellinger A.P., Carr P.W. Isocratic and gradient elution chromatography: A
comparison in terms of speed, retention reproducibility and quantitatiGhromatogr.

A, 2006 1109, 253266 p.

Gilroy J.J., Dolan, JW. Gradient performance checksC-GC, 2004 22, 982988 p.
Guiochon.G. Preparative liquid chromatographj.. Chromatogr. A2002 965, 129161

p.

Jander a P. , Gr&len ElgibnerkColdmn Liquid Chromatography: Theory
and Practice. Chapter 2 Retion Characteristics In Isocratic Elution Chromatography.
Journal of Chromatography Library985 31, 3952 p.

Guiochon G., Shirazi S.G., Katti A.M. Fundamentals of Preparative and Nonlinear
Chromatography1994 Academic Press, Boston, MA 701 p.

Gritti F., Felinger A., Guiochon G.Overloaded gradient elution chromatography on
heterogeneous adsorbents in reveysealse liquid chromatography. Chromatogr. A
2003,1017, 4561 p.

Jandera P.Gradient elution in normgdhase higfperformance liquid chromatographic
systemsJ. Chromatogr. A2002 965, 239261 p.

Wang A., Carr P.W. Comparative sty of the linear solvation energy relationship,
linear solvent strength theory, and typicahditions model for retention prediction in
reversegphase liquid chromatography. Chromatogr. A2002 965, 323 p.

Snyder L.R., Dolan J.W., Carr P.W. The hydrophobisubtraction model of reversed
phase column selectivity. Chromatogr. A2004 1060, 77116 p.

Nikitas P., PappalLouisi A. New approach to linear gradient elution used for
optimisation in reversedhase liquid chromatography. Chromatogr. A 2005 1068,
279287 p.

Galushko S.V. Calculation of retention and selectivity in revergddse liquid
chromatographyd. Chromatogr. A1991, 552, 91102 p.

Galushko S.V. The calculation of retention and selectivity in reverpbdse liquid
chromatography Il. Methanaetater eluentsChromatographial993 36, 3942 p.

Mo | #nStitute for appliedchromatography focuses on new strategies for improving the
efficiency and success of modern high performance liquid chromatography through
method development software pi e e j a msww.malrnarénstiute.cony {atsauce
20.06.2013.].

148


http://www.sciencedirect.com/science/article/pii/S0021967301013231
http://www.sciencedirect.com/science/article/pii/S0021967301013231
http://www.sciencedirect.com/science/article/pii/S0021967301014728
http://www.sciencedirect.com/science/article/pii/S0021967301014728
http://www.sciencedirect.com/science/article/pii/S0021967301014728
http://www.sciencedirect.com/science/article/pii/S0021967304014803
http://www.sciencedirect.com/science/article/pii/S0021967304014803
http://www.sciencedirect.com/science/article/pii/S0021967305002141
http://www.sciencedirect.com/science/article/pii/S0021967305002141
http://www.molnar-institute.com/

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

ChromSwordhave been developing innovative software products to support method
development in liquid chromatography pi e e j a msvwwichramewond.eotnU :
[atsauce 20.06.2013.].

Advanced Chemistry provides comprehensive and innovative inestsingard software

solutions to help accelerate research and strengthen competitive popigefams
| nt e wwveacdlhbs.confatsauce 20.06.2013.].

Kromidas S.HPLC Made to Measure. A Practical Handbook for Optimizat@®06
Weinheim, WILEY-VCH Verlag GmbH & Co, 753 p.

Wang L., Zheng J., Gong X., Hartman R., Antonucci V. Efficient HPLC method

development using structub@sed database search, physibemical prdiction and

chromatographic simulatiod. Pharmaceutical and Biomedical Analys2§15,104, 49
94 p.

Fasoula S, Zisi Ch., Gika H., PappaLouisi A., Nikitas P. Retention prediction and
separatia optimization under multilinear gradient elution in liquid chromatography with
Microsoft Excel macrosl. Chromatogr. A2015 1395 109 115 p.

MizeraM., T a | a c zA, @delvski P.,S k i b iR(ESidkeckaPiontek J. Prediction
of HPLC retentiontimesof tebipenenpivoxyl andits degradatiorproductsin solid state
by applying adaptive artificial neural network with recursive features elimination.
Talantg 2015 137,174/ 181p.

Balkatzopoulou P., Fasoula S., Gika H., Nikitas P., PappaLouisi A. Retention
prediction of highly polar ionizable kdes under gradient conditions on a mbradde
reversegphase and weak anigaxchange stationary phasé. Chromatogr. A 2015
1396, 7276 p.

Shabir G.A. HPLC Method Development and Validation foraptmaceutical Analysis
Pharmaceutical Technology Eurof#04 34, 207213 p.

Ahuja S., Rasmussen HHPLC Method Development for Pharmaceuticdlst edition,
2007, Academic Press, 532 p.

Baczek T., Kaliszan R., Claessens H.A, Staten M.Z£omputerAssistedOptimization
of ReverseePhase HPLC Isocratic Separation of Neutral Compoun@sGC Europe
2001,2-6 p.

Wolcott R.G., Dolan J.W., Snyder L.R. Computer simulation for the convenient
optimization of isocratic reversqghase liquid chromatographic separatidoy varying

temperature and mobile phase strengttChromatogr. A2000,869,3i 25 p.

149


http://www.chromsword.com/
http://www.acdlabs.com/
http://www.sciencedirect.com/science/article/pii/S073170851400524X
http://www.sciencedirect.com/science/article/pii/S073170851400524X
http://www.sciencedirect.com/science/article/pii/S073170851400524X
http://www.sciencedirect.com/science/article/pii/S073170851400524X
http://www.sciencedirect.com/science/article/pii/S073170851400524X
http://www.sciencedirect.com/science/journal/07317085
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500494X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500494X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500494X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500494X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500494X
http://datubazes.lanet.lv:2074/science/journal/00219673/1395/supp/C
http://datubazes.lanet.lv:2074/science/article/pii/S0039914015000600
http://datubazes.lanet.lv:2074/science/article/pii/S0039914015000600
http://datubazes.lanet.lv:2074/science/article/pii/S0039914015000600
http://datubazes.lanet.lv:2074/science/article/pii/S0039914015000600
http://datubazes.lanet.lv:2074/science/article/pii/S0039914015000600
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500521X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500521X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500521X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500521X
http://datubazes.lanet.lv:2074/science/article/pii/S002196731500521X
http://www.pharmtech.com/ghulam-shabir
http://datubazes.lanet.lv:2074/science/article/pii/S0021967399008766
http://datubazes.lanet.lv:2074/science/article/pii/S0021967399008766
http://datubazes.lanet.lv:2074/science/article/pii/S0021967399008766

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Barmpalexis P., Kanaze F.I., Georgarakis E. Developing and optimizing a validated

isocratic reverseghase higkperformance

liquid chromatography separation of

nimodipgne and impurities in tablets using experimental design methodalogynal of
Pharmaceutical and Biomedical Analys2909 49, 11921202 p.
RasmussenH.T., Li W., Redlich D., Jimidar M.l. 6 HPLC method development.
Separation Science and Technolo2§05 6, 145190 p.
HewlettPackardautomated atomatographic method development softwgsgejams
| nt e:htp#vwwld.hpl.hp.com[atsauce 20.06.2013.].
Glajch J.L., Snyder L.R. ComputerAssisted Method Development for High

Performance Liquid Chromatographi®Q90, Elsevier, Amsterdam, 485 p.

PerkinElmer solvent optimization system,i e e j a ms gob.gl/mEovg fatsalce

20.06.2013.].

CompuDrug software corporation specialized in developing and generating ADME and

drug discovery softwarespieejams Interrte Uhttp://www.compudrug.com/ [atsauce

20.06.2013.].

Hodges R.S Parker J.M., Mant C.T., Sharma R.R Computer simulation of high

performance liquid chromatographic separations of peptide and protein digests for

development of sizexclusion, iorexchange and reversptase chromatographic

methods.J ChromatogrA, 1988 458, 14767 p.
Snyder L.R., Dolan J.W., Lommen D.C.Dr y| ab E

performance liquid chroatographic method development: |I.

J.Chromatogr. A1989 485, 6589 p.

computer -si

Isocratic elution.

Outinen K., Vuorela H., Hiltunen R. Optimization of HPLC separation by computer

assisted optimization methods. Comparison of three metHeaimpean Journal of
Pharmacetical Sciencesl1996 4, 199 210 p.
Andrighetto L.M., StevensonP.G., Pearson J.R., Henderson L.C., Conlan X.A.

Dr y L aoptiised two-dimensional high performanceliquid chromatographyfor

differentiation of ephedrineand pseudoephedrindased methamphetaminesamples.
ForensicSciencdnternational 2014 244,302 305p.

Dolan J.W., Lommen DC., Snyder L.R.Dr y| ab E

performance liquid chromatographic method development: II.

J.Chromatogr. A1989 485, 91112 p.

150

computer -si

Gradient Elution.

mu |

mu |


http://datubazes.lanet.lv:2074/science/article/pii/S0731708509001617
http://datubazes.lanet.lv:2074/science/article/pii/S0731708509001617
http://datubazes.lanet.lv:2074/science/article/pii/S0731708509001617
http://www.sciencedirect.com/science/article/pii/S0149639505800509
http://www.sciencedirect.com/science/article/pii/S0149639505800509
http://www.sciencedirect.com/science/article/pii/S0149639505800509
http://www.sciencedirect.com/science/article/pii/S0149639505800509
http://www.sciencedirect.com/science/bookseries/18771718
http://www.hpl.hp.com/
http://www.compudrug.com/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hodges%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=3235631
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=3235631
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mant%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=3235631
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=3235631
http://www.ncbi.nlm.nih.gov/pubmed/3235631
http://datubazes.lanet.lv:2074/science/article/pii/0928098795000402
http://datubazes.lanet.lv:2074/science/article/pii/0928098795000402
http://datubazes.lanet.lv:2074/science/article/pii/0928098795000402
http://datubazes.lanet.lv:2074/science/article/pii/S0379073814004009
http://datubazes.lanet.lv:2074/science/article/pii/S0379073814004009
http://datubazes.lanet.lv:2074/science/article/pii/S0379073814004009
http://datubazes.lanet.lv:2074/science/article/pii/S0379073814004009
http://datubazes.lanet.lv:2074/science/article/pii/S0379073814004009

49.

50.

51.

52.

53.

4.

55.

56.

S7.

58.

59.

Dolan J.W., Lommen D.C., Snyder L.R.High-performance liquid chromatographic
computer snulation based on a restricted mipaarameter approach: I. Theory and
verification.J.Chromatogr. A199Q 535, 5574 p.

Fusion Method Development Softwane,i e e j a ms htip:Atinyeirt.cone/axdIq7f
[atsawce 20.06.2013.].

Bowman P.B., Marr J.G.D., Salvat D.J., Thompson B.E. Automated HPLC
optimizationd not all systems are the sandeurnal of Pharmaceutical and Biomedical
Analysis 1993 11, 1303 1315 p.

Snyder L.R., Dolan J.W., Lommen D.C.High-performance liquid chromatographic

computer simulation sed on a restricted mujtiarameter approach: Il. Applications.
J.Chromatogr. A199Q 535, 7592 p.

Solfrizzo M., ForbesSmith M., Strange R.N., Visconty A. Separation of
chlamydosporol epimers be revergathse HPLC using commercial solvent optimization
software.Chromatographial994 39, 443447 p.

Wang L., Zheng J., Gong X., Hartman R., Antonucci V. Efficient HPLC method
development using structub®msed database search, physibemical prediction and
chromatographic simulatiodournal of Pharmaceutical and Biomedical Analy2815
104, 4954 p.

Galushko S.V., Kamenchuk A.A., Pit G.L Calculation of retention in reversgthase
liquid chromatography. IV. ChromDream software for selection of initial conditions and
for simulating chromatographic behavior. J.Chromorogr. A, 1994, 66894

Galushko S.V., Kamenchuk A.A., Pit G.L. Softwae for method development in
reverseegphase liguid chromatographfm. Lab., 1995 27, 421432 p.

SantosMontez A., GascelLopez A.l., lzquierdo-Hornillos R., Optimization of the
high-performance liquid chromatographic separation of a mixture of naturayaticetic
corticosteroidsJ.Chromatogr. BBiomedical Sciences and Applicatiod®93 620, 15
23 p.

Hamoir T., Massart D.L., King W., Kokot S., Douglas K. Prediction of initial
chromatographic conditions in reverggldase higiperformance liquid chromagraphy.
J.Chromatogr. Scil1993 31, 393400 p.

Fekete J., Morovjan G., Csizmadia F., Darvas FMethod development by an expert

system advantages and limitatiodsChromatogr. A1994 660, 3346 p.

151


http://datubazes.lanet.lv:2074/science/article/pii/073170859380117J
http://datubazes.lanet.lv:2074/science/article/pii/073170859380117J
http://datubazes.lanet.lv:2074/science/article/pii/073170859380117J
http://datubazes.lanet.lv:2074/science/article/pii/073170859380117J
http://datubazes.lanet.lv:2074/science/journal/07317085/11/11
http://datubazes.lanet.lv:2074/science/article/pii/S073170851400524X
http://datubazes.lanet.lv:2074/science/article/pii/S073170851400524X
http://datubazes.lanet.lv:2074/science/article/pii/S073170851400524X
http://datubazes.lanet.lv:2074/science/article/pii/S073170851400524X
http://datubazes.lanet.lv:2074/science/article/pii/S073170851400524X

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Martire D.E., Boehm R.E. Unified theory of retentionand selectivity in liquid
chromatography. 2. Reversptlase liquid chromatography with chemically bonded
phasesJ Phys. Chem1983 87, 10451062 p.

Gilpin R.K., Gangoda M.E., Krishen A.E. Effect of conditioning solvent on the
orientation of bonded hydecarbon moieties in totally aqueous mobile phagdes
Chromatogr. Sci1982 20, 345348 p.

Lochmuller C.H., Wilder D.R. The sorption behavior of alkyl bonded phases in
reverseephases high performance liquid chromatograghy¥hromatogr. Sci1979 17,
574-579 p.

Colin H., Guiochon G. Introduction to reverseghase higiperformance liquid
chromatographyl. Chromatorg. A1977, 141, 289312 p.

Knox J., Pryde A. Performance and selected applications of a new range of chemically
bonded packing materials imgh-performance liquid chromatographl.Chromatogr. A
1975 112, 171188 p.

Horvath C.S., Melander W., Molnar I. Liquid Chromatography of lonogenic
Substances with Nonpolar Stationary Phagesl. Chem 1977, 49, 142154 p.

Sinanoglu O.In Molecular interaction Vol. 3,1982 Wiley, NY, 284 p.

Sinanoglu O.The solvophobic theory for the prediction of molecular conformations and
biopolymer bindings in solutions with recent direct experimental téstsrnational
Journal of Quantum Chemistr¥98Q 18,381-392 p.

1 jdzszmMeg odissH d dzO0d3d € O o sdeide] T Is s t® deydsflatye/®#08D

| JdzddzctcOH, 264 p.

Teresawa S., Itsuki H., Arakawa SContribution of hydrogen bonds to the partial molar
volumes of nonionic solutes in watdrPhys. Chem1975 79, 23452351 p.

Rein R., Renugopalakrishnan V., Nir S., Swissler TTheoretical Studies on the
Conformations of Peptides in Solution. I. Conformation of-&thétyl glycine N
methyl amide in solutionint. J., Quantum Chem. Quantum Biol. Cymi@75 2, 99
107 p.

Klopman G. Solvations: a serempirical procedure for including solvation in quantum

mechanical calculations of large moleculébem. Phys. Lett1,967, 1, 200202 p.

Constanciel RThe Vi rtual Charge Model of a pol a
calw | at i on s-techmiqudThebrét.eChewn. Actal98Q 54, 123130 p.
[ ddzSddz 1., [Mdiseor dfsdrde Qdztlets ddj.dzls © stcGc C

md 3963 [ j dzd dzGtcOH, 248 p.
152



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Goluglkm!|l y0tu sorbcijas modeNa izmathtegan

fUzes &ugesajUed@i drumu hr omaROfYRAga ., U080 P

pi eej ams http:#inyerlrcongzakBvyfatsauce 20.06.2013.].
Smith R.M. Retention and Selectivity in Liquid Chrotography: Prediction,

Standardisation and Phase ComparisdnSromatogt Library, 1995 57, 462 p.

Snyder L.R., Dolan J.W., Gant J.R. Gradient elution in higiperformance liquid
chromatography : I. Theoretical basis for reverghdse systems]l.Chromatgr. A,
1979 165, 330 p.

Snyder L.R., Dolan J.W., Gant J.R. Gradient elution in higiperformance liquid
chromatography : Il. Practical application to reverpbdse systemsl.Chromatogr. A,
1979 165, 3158 p.

Baczek T., Kaliszan R.Combination of lineasolvent strength model and quantitative
structuréretention relationships as a comprehensive procedure of approximate prediction
of retention in gradient liquid chromatograplyChromatogr.A2002 962, 4155 p.

Snyder L.R., Dolan J.W. The linear solventstrength model of gradient elution.
Adv.Chromatogr.1998 38, 115187 p.

VuaH., Spicerav., Gotfrid a A., Krokhin b O.V. A model for predicting slopes S in the
basic equation for the lineablventstrength theory of peptide separation reyersed
phase higkperformance liquid chromatograpilyChromatogr.A201Q 1217, 48497 p.
Ford J.C., Ko J. Comparison of methods for extracting linear solvent strength gradient
parameters from gradient clmatographic datal.Chromatogr.A1996 727, 111 p.

Quarry M.A., Grob R.L., Snyder L.R. Prediction of precise isocratic retention data
from two or more gradient elution runs. Analysis of some associated ekrais.Chem.
1986 58, 907917 p.

Vua H., Spicera V., Gotfrida A., Krokhin O.V. A model for predicting slopes S in the
basic equation for the lineaplventstrength theory of peptide separation by reversed
phase higkperformance liquid chromatography.Chromatogr.A201Q 1217, 489 497

p.

Wang A., Tan L.C., Carr P.W. Global linear solvation energy relationships for
retention prediction in reversgahase liquid chromatography.Chromatogr.A 1999
848, 2137 p.

Baczek T. ComputerAssisted Optimization of Liquid Chromatography Separations of
Drugs anl Related SubstanceSurrent Pharmaceutical Analysi2008 4, 151161 p.

153


http://tinyurl.com/zakevyt
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/S002196730901752X
http://www.sciencedirect.com/science/article/pii/0021967395010831
http://www.sciencedirect.com/science/article/pii/0021967395010831

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Blau N., Duran M., Gibson K.M. Laboratory Guide to the Methods in Biochemical
Genetics2008 SpringefVerlag Berlin Heidelberg, 888 p.

Lee B., Scaglia Finborn Errors of Metabolisi. From neonatal screening to metabolic
pathways2015 Oxford University Presg884p.

Bamshad J.C.Medical Genetics4dth Edition.201Q Mosby Inc., Elsvier Inc., 363 p

Mant C.T., Zhou N.E., Hodges R.SAmino Acids and Peptides. In Chromatography
and Redted Differential Migration Methods Part B: ApplicationsChapter 131992 E.
Hefmann (Ed.), Elsevier, Amsterdam.BB319 p.

Ishida Y. Liquid Chromatography in Biomedical Analysidmino Acids. Journal of
Chromatography Librant,991, 50, 4780 p.

Jansse S.L., van Nispen J.W., Melgers P.AT.A., van den Bogaart H.W.M,
Hamelinck R.L.A.E., Goverde B.C. HPLC Analysis of Phenylthiocarbamyl (PTC)
Amino Acod. I.Evaluation and Optimization of the Proced@Rromatographia, 1986

22, 345350 p.

Ebert R.F. Amino Acid Analysis by HPLC: Optimized Conditions for Chromatography
of Phenylthiocarbamyl DerivativeAnalytical Biochemistry1986 154, 431435 p.

Robert L.H., Stephen C.M.Amino Acid analysis by Reverdéhase HigHPerformance
Liquid Chromatography: Precolunderivatization with Phenylisothiocyanatenalytical
Biochemistry,1984 136, 6574 p.

Hughes A.B. Amino Acids, Peptides and Proteins in Organic Chemistry. Protection
Reactions, Medicinal Chemistry, Combinatorial SyntheMslume 4. 2011 John
Wiley&Sons Ltd., 552 p.

Hughes A.B. Amino acids, peptides and proteins in organic chemistry. Analysis and
function of amino acids and peptid&olume 5.2011 John Wiley&Sons Ltd., 508 p.
Mant C.T., Zhou N.E., Hodges R.SAmino Acids and Peptides. Chromatogr, 1992,

13, B76B87 p.

Thomas M.D. Textbook of Biochemistry with Clinical Correlatign&h ed.,201Q John
Wiley&Sons Ltd., 1240 p.

Heinrikson R.L., Meredith S.C. Amino acid analysis by revergdase high
performance liquid chromatography: precolumn derivatization with phenyisytunate.
Anal. Biochem 1984 136, 6574 p.

Boucher J.L., Charret C., Coudray-Lucas C., GiboudeauJ., Cynober L. Amino acid
determination in biological fluids by autoreat ionexchange chromatography:
performance of Hitachi48500A.Clinical Chemistry, 1997, 43, 14211428 p.

154


http://www.ncbi.nlm.nih.gov/pubmed?term=Heinrikson%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=6711815
http://www.ncbi.nlm.nih.gov/pubmed?term=Meredith%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=6711815
http://www.ncbi.nlm.nih.gov/pubmed/6711815
http://www.clinchem.org/search?author1=Jacques+Le+Boucher&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Christelle+Charret&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Colette+Coudray-Lucas&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Jacqueline+Giboudeau&sortspec=date&submit=Submit
http://www.clinchem.org/search?author1=Luc+Cynober&sortspec=date&submit=Submit

100. Schwarz E.L., Roberts W.L., Pasquali M.Analysis of plasma amino acids by HPLC
with photodiode array and fluorescence detect@im. Chim Acta, 2005, 354, 8390 p.

101. Mo | nPFent I. Advancement in the derivatizations of the amino groups with the o
phthaldehydehiol and with the luorenylmethyloxycarbonyl chloride reagent3.
Chromatogr. B2011, 879, 12411269 p.

102. Minocha R., Long S. Simultaneous gmration and quantitation of amino acids and
polyamines of forest tree tissues and cell cultures within a singlepligbrmance liquid
chromatography run using dansyl derivatizatibnChromatogr. A2004 1035, 6373 p.

103. Ou K., Wilkins M.R., Yan J.X., Gooley A.A., Fung Y., Sheumack D., Williams K.L.
Improved highperformance liquid chromatography of amino acids derivatised with 9
fluorenylmethyl chloroformatel. Chromatogr A, 1996 723, 219225 p.

104. Ward M. Amino Acid Analysis Using Precolumn Derivatization withAgninoquinolyk
n-Hydrxysuccinimidyl Carbamatdhe Protein Protocols Handbook996 4611 465 p.

105. Cohen S., DeAntonis K., Michaud D.P.Compositional protein Analysi using 6
aminoquinolyin-hydroxysuccinimidyl carbamate, a novel derivatising agent.
Thechniques in Protein Chemistry, 1893 Academic, San Diego, CA. 2806 p.

106. Cabooter D., Wuyts B., DesmetG., Van SchepdaelA., Lynen F. Variable column
length method development strategy for amino acid analysis in serum samples of
neonates with metabolic disordeds Chromatogr. A2013 1292 229 238 p.

107. Rafferty J.L., Siepmann J.l., Schure M.R. Mobile phase effects in reversptiase
liquid chromatography: A comparison of acetonitrile/wated anethanol/water solvents
as studied by molecular simulatiah.Chromatogr. A2011, 1218, 22082213 p.

108. Ranatunga R.P.J, Carr, P.W. A study of the enthalpy and entropy contributions of the
stationary phase in reversptase liquid chromatographpnalytical Chemistry200Q
72, 56795692 p.

109. Nikitas P., PappalLouisi A., Agrafiotou P. New insights on the retention mechanism of
nonpolar solutes in reversagzhase liquid chromatographic columds.Chromatogr. A
2004 1034, 4154 p.

110. Rosset R., Caud M., Jardy A. Chromatographies en Phases liquide et Supercritique
1991 Masson, Paris.

111. Scott R.P.W., Beesley T.EOptimum Operating Conditions for Chiral Separations in
Liquid ChromatographyAnalyst 1999 124, 713719 p.

112. The worlds largest -eearning website for analytical scientist$ e e j a ms I nt e

http://www.chromacademy.conjatsauce 14.04.2015.].

155


http://www.sciencedirect.com/science/article/pii/0021967395008799
http://www.sciencedirect.com/science/article/pii/0021967395008799
http://www.sciencedirect.com/science/article/pii/S0021967313004652
http://www.sciencedirect.com/science/article/pii/S0021967313004652
http://www.sciencedirect.com/science/article/pii/S0021967313004652
http://www.sciencedirect.com/science/article/pii/S0021967313004652
http://www.sciencedirect.com/science/article/pii/S0021967313004652
http://www.sciencedirect.com/science/journal/00219673
http://www.sciencedirect.com/science/journal/00219673
http://www.sciencedirect.com/science/article/pii/S002196731100207X
http://www.sciencedirect.com/science/article/pii/S002196731100207X
http://www.sciencedirect.com/science/article/pii/S002196731100207X
http://www.sciencedirect.com/science/journal/00219673
http://www.scopus.com/authid/detail.url?authorId=6505900409&amp;eid=2-s2.0-0034669156
http://www.scopus.com/authid/detail.url?authorId=7201427786&amp;eid=2-s2.0-0034669156
http://www.scopus.com/source/sourceInfo.url?sourceId=23915&origin=recordpage

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Separation Science. Leading online resource for learning information pertaining to the
fundamentals, best practice, troubleshooting and applicatiochmmatographic and
mass spectroscopic techniques. John Dolan. HPLC Solutions #3@aBpohg.Pieejams

| nt e rhitpd/vwilv:sepscience.com/Techniques/LC/ArticlestBAPLC-Solutions36-

End-capping [atsauce 14.04.2015.].

Tanaka N., Kimata K., Hosoya K, Miyanishi H., Araki T. Stacionary phase effects in
reversed phase liquid chromatography. Chromatogr. A1993 656, 265287 p.

Cruz E., Euerby M.R., Johnson C.M.,Hackett C.A. Chromatographic classification of
commercially available revergghase HRC columns.Chromatographial997, 44, 151
161 p.

Galea C., Mangelings D., Vander Heyden YCharacterization and classification of
stationary phases in HPLC and SF@ review. Analytica Chimica Acta, 201Bieejams

| nt e http#datUbazes.lanet.lv:28/&cience/article/pii/S00032670150047 f&sauce
09.04.2015.].

Pesek, J.J., Matyska, M.T., Raymond J.Y.Synthesis and Characterization of

Endcapped C18 Stationary Phases using a Silica Hydride Intermédi@t@omatogr A

2002 947, 195203 p.

Uwe D.N.,Kim V.T., Pamela C.I., Bonnie A.A.Characterization of HPLC Packingk.

Sep. Sci.2003 26, 174186 p.

IUPAC Compendium of Chemical Terminology, pi eej ams I nt e
http://www.iupac.org/publications/pac/1984/pdf/5605x0595.[atsauce 14.11.2011.].
Rohrschneider L.J. Characterization of stationary phases by retention data and solvation
parametersSep. Scj.2001, 24, 39 p.

Mapihan K.L., Vial J., Jardy A.J. Reverseephase liquid chromatography column

testing and classification: Physicochemical intetggien based on a wide set of
stationary phased.Chromatogr A2007, 1144, 183196 p.

Blau N., Duran M., Blaskovics M.E.P hi si ci ands Guide to the
Metabolic Diseased996 Chapman & Hall Medical. 494.p

Blau N., Duran M., Gibson K.M. Laboratory Guide to the Methods in Biochemical
Genetics2008 SpringerVerlag Berlin Heidelberg388 p.

Thomas M.D. Textbook of Biochemistry with Clinical Correlationsourth Edition,

1997, John Wiley&Sons Ltd1186 p.

Metabolic and Genetic farmaion Center database of metabolic disease, diagnostic and
treatment[atsauce 10.06.2015.]JiPe e j a ms _hitpn/iwevmetagend.de

156


http://www.metagene.de/

126.

127.

128.

129.

130.

131.

132.

133.

134.

ERNDIM Schiemes European Biochemical Genetics Centres on releable and

standardied procedures for diagnostis, treatment and monitoring of inherited metabolic

diseased. at sauce 20. 06. 20 Bw.efndimgB.nle ej a ms

Blau N., Duran M., Gibson K.M. Laboratory Guide to the Methods in Biochemical

Genetics2008 SpringefVerlag Berlin Heidelberg. 860 p.

Bilbert P. The AZ Reference Book of Syndromes and Inherited Disordedseditian,

1996 Originally published by Chapman and Hall, London. 378 p.
Lee B., Scaglia FInborn errors of metabolism from neonatal screening to metabolic

pathways2015 Oxford University Press393 p.

Alison E., Bretnall and Graham S. Clake Separation Scena@nd Technology,
Validation af analytical test method, Volume 2011, 429 p. [atsauce 1%2016.].

Pi e ej ams htth:wwe.scieredditbct.com

Esther Trullols, Itzir Ruisanchez, F. Xavier Rius.Validationof qualitative analytical

method.Trends Anal. Chen2004 23 (2), 137145. [atsauce 20602016.]. Pieejams

| nt e htp:#wwll.sciencedirect.com

|l nt er

Unated Nations. Guidance for the Validation of Analytical Methogipand Calibration
of Equipment used for Testing of lllicit Drugs in Seized Materials and Biological

Specimens. New YorR009 p. 76 at sauce

20.06.2016. ]

https://www.unodc.org/documents/scientific/validation_E.pdf

Pi e

S. Trapman, M. Burns, H. Broll, R. Macarthur, R. Wood, J. Zel. Guidance Document

on Measurement Uncertainty for Testing Laboratodesit Redearch Centtastitute

for Reference Materials and gurement2009 p.48 [atsauce 20.12016]. Pieejams

| nt e htipe//fedkuropa.euljrc/sites/jircshifiles/eur22766en.pdf

Cohen S.Pico-Tag Amino Acid Analysis System. Operatoranivbal 1984 Waters

Corporation66 p.

157


../../../../Documents%20and%20Settings/Liga%20Harju/My%20Documents/My%20Documents/My%20Documents/Загрузки/My%20Documents/Загрузки/www.erndimqa.nl
http://www.liis.lv/mspamati
http://www.liis.lv/mspamati
https://www.unodc.org/documents/scientific/validation_E.pdf
https://ec.europa.eu/jrc/sites/jrcsh/files/eur22766en.pdf

1. PIELIKUMS

-7.5
-8.28

10 20 30 40 50 60 70 80
OrganiskUmodificltJa koncentrltija kust@aj Uf zU %

11att.PUt Umo savi enoj umMCiPacg@@hr gmatnsg kdfitpgas |

|l i etojot metanolu kU organi sko mo.

10 20 30 40 50 &0 70 8 90
OrganiskUmodificltUa koncentrUtija kust@aj Uf zU %

1.2.attPUWtmo savi enoj umu PicaTgaCilshg @amas olgalUf € j as |

lietojot acetonitriu kU or gani sko modi fi cUt Uj

158



10 20 30 40 50 60 70 80 _ 90
OrganiskUmodificttUJa koncentrUtija kust@aj Uf¢4U

13.attPUt Umo savi enoj umRicoTag@lgh rrognaantaosg rklafritjeas |
lietojot metanoluk U or gani sko modi ficUt Uj u.

10 20 30 40 50 60 _70 80 90
OrganiskUmodificltUa koncentrltija kust@aj UflzU %

14.attPUt Umo savi enoj umsunFireeCy8nir rogreart g rkldritjeas  k

| i etojot acetonitrilu kU organisko

159



10 20 30 40 50 60 70 80 9
OrganiskUmodificltya koncentrltija kust@aj UfLzU %

15.attPUt Umo saviiem®q naSunfira@8her o mat ogrobraij j as k

|l i etojot metanolu kU organi sko mo.

10 20 30 40 50 60 70 80 90
OrganiskUmodifictta koncentrltija kust@aj Uf zU %

16.att.tPUt Umo savi enoj umnmNucldoslgo§ Ch gamasognbf ej a
kolonnai, lietojot acetonitrilu k U or gadi $ k ¢ Um& | u

160



10 20 30 40 50 60 _ 70 80 9%
OrganiskUmaodificliUa koncentrUtija kust@aj Uf Lz %

1.7.attPUt Umo savi enoj umNucldoslgo§ Ch gamasognbf ej a

kol onnai, lietojot metanolu kU orgat

0 10 20 30 40 50 60 70 80 90
OrganiskUmodificlttUa koncentrUtija kust@aj UfLzU %

18. atttPUt Umo savi enoj undorbax£§hgri or njaatnoagsr (kfairjtaes K
lietojot acetonitriuk U or gani sko modi ficUt 0j u

161



0 10 20 30 40 50 60 70 80 9
OrganiskUmodifictiUa koncentrltija kustya UfLzU %

19.attPUt Umo savi enoj undorbax £Nhgri or ngaatnoagsr (kfairjtaes K

|l i etojot metanolu kU organi sko mo.

10 20 30 40 50 60 70 80 90
OrganiskUmodifictya koncentrtija kust@a UflzU %

110, attPUt Umo savi enoj undorbaxB8BOBhr gmatsg kdf i ga

kolonnai, lietojot acetonitiiu k U or gani sko modi fi cUt O

162



10 20 30 40 50 60 70 80 9
OrganiskUmodificlia koncentrltija kust@aj UfLzU %

1.11.attP Ut Umo savi enoj undorbaxSBOBh r g ma fijasg kK Hr t e

kol onnai, I|ietojot metanolu kU orgart

-5.0

10 20 30 40 5 .. 60 0 80 . .9
OrganiskUmodifictta koncentrltija kust@aj UfLzU %

112 attPUt Umo savi enoj umMixed ModegRRE1§/@ations kar t e
hromat ogr Uf i j asacdtoniflokdaor gamnieslop omodi f i c

163



9.08
7.5

x50

25

0.0

-2.5
-3.60

10 20 30 40 50 €0 70 80 90
OrganiskUmaodificliUa koncentrUtija kust@aj Uf kU %
1.13.attP Ut Umo savi enoj umMixed ModegRRC1§/@aticns kar t e

hromatogrUfijas kolonnai, |lietojot meta

0 10 20 30 40 50 60_ 70 80 90
OrganiskUmodificlta koncentr(tija kust@aj UfLzU %

1.14.attP Ut Umo savi enoj umMixed MoJegRRE8(Cationas kart e
hromat ogr Ufijas kolonnai, |ietojot acetc

164



10 20 30 40 50 _ 60 70 80 90
OrganiskUmodificta koncentrltija kustgaj Uf zU %

1.15.attP Ut Umo s avi enoj umMixed ModegRRECS(Catioras kart e
hromatogrUfijas kolonnai, lietojot meta

10 20 30 40 _ 50 60 70 80
OrganiskUmodificttUa koncentrltija kust@aj UfLzU %

116. att.tP Ut Umo savi enoj unmilltimag8hgiorntpa mnagss Ukf a rj taes  k

lietojot acetonitriu k U or gani sko modi fi cUt Uj u

165



10 20 30 40 50 60 70 80
OrganiskUmodifictia koncentrltija kust@aj Uf Lzl %

1.17.attP Ut Umo s avi enoj u malltimag8hdinradg aongar sUf ki g ratse k o
|l ietojot metanolu kU organi sko mo

166



2. PIELIKUMS

3 -
£
£ | e
’8: 2 . . * * .
1 ¢ ¢ . M o e ¢ M ¢
. ° .
0 'S * * °
“w‘é‘w‘u‘ \ \ & \B—v—a—v—g—v—i—v—Tv—%—w
. B : R-a &
NIEESERELE O@f§§§§‘¥8h—§’k>
L 2
Py M Anal ¢
.
-3 1
4 -
_5 4
-6 -
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 A Alltima C8
m YMC-Pack C4 * Mixed Mode RP-C18/Cation + Mixed Mode RP-C8/Cation

2l1att.l zdal §ganas fdognozitui smaum Oblas per i ment Ul |
| i neUram gradi enBlath mODnOl1eD® BY, Borigani s k:

acetonitrils, prognodJ g a n a | i zmantoj ot | i neW@50mind00®di ent
B).
1.0
=
£ % .
8‘_05*
Anal
0.0 % R X - ] LXK
BT gpc 0l B b0 gclPPoBsosg
22<?$%§@§QOQIY§§O§5@|§§|—?§
054 _ * A g o 2 O ® e o L e ¢ 3 %
] ® o [y * o ° ¢ .
sCsre Leg ot ° 18 g t°0 g’
-l.O*:A s 4 o © ° A ® 4 208 o . ° A?
A A ., , = o A A . s
1.5 - . MR s
A * 4 * : :
-2.0-
* PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 4 Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation « Mixed Mode RP-C8/Cation
22.attl zdal 0 ganas plraiglhw ndtt @erepptea i ment Ul i i eg

| ineUram gO,aldirmint an® (B, 30,0 min 100% B),
metanols,pr o g n o z iZndaatejoali i ne Ur o 6,0 mird0%ends,0 mirf 100%
B).
167



= o Anal
E o o
g A A A a Ao A % A A A A
iéo.égooofmé !!23:06”05,‘
$§<<Q§<O‘200013%§o§o.w,‘i‘.f,.,f‘g
-2 4 « ) . . o ¢ . * o
L 4
L 4 *
-4
-6
-8 -
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 A Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation « Mixed Mode RP-C8/Cation
23.attl zdal g ganas plraighw ndtt eerepptea i ment Ul i i eg

| ineUram gO,aldimint an® (B, 45,0 min 100% B),
acetonitrils, pr 0 g n o z iBngpatajcali i ne Ur o 0,0 raird0i%eBn30,0 mirf 100%

B).
5,
=
S
18-3* Anal
A
A A A A Ao A A A 4 6 A A ‘ A 3
N I T A AN T SR S S O
« 4 )K < [ ] - ° [ ] [ ] X ‘ L] ] ® X X
LS & caﬁ.:wcstg‘m‘s‘:"c‘@‘g‘iﬁlo_h—
-1%22?222026661g3£o§a$§£;g~§
Q o H : I | [ |
L 4 *
3 4 * .
- *
*
5 * * L 2 .
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 a Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation « Mixed Mode RP-C8/Cation
24.attl zdal g ganas plraighw ndtt erepptea i ment Ul i i eg

| i neUr am gO,a0dinmint a0 (B, 45,0 min 100% B),
metanols,progno z U g iamaatéjot| i ne Ur o 6,0 raird0i%eBn30,0 mirf 100%
B).
168



‘%107 . ¢ * * ‘ ¢
- 8* *
8— * N z * ‘
6 . . . o o
47 * M ’ ; M ’ * * * A
27AAAAA A A, ‘A,e:ggAA:AglA
o g Q o o A & . . - ® ] A} [A) [ ] ~ o
P 1A Sy - a AN A AN e N
S D o = £ > 92 0o © £ 2 o 2 5
'2*?33<<22§502(3601—3§o§a@,‘3,_,_,2~§
-4 — ¢ o © . .
B *
-6 ¢ Anal
-8
_10,
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 a Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation « Mixed Mode RP-C8/Cation
25.attl zdal 0 ganas plraiglhw ndtt erepptea i ment Ul i i eg

| i neUr am gO,a0dimint a0 (B, 60,0 min 100% B),
acetonitrils, progno z U § iamaatéjot| i ne Ur o 6,0 raird0%en30,0 mirf 100%

B).
8,
£ 5
T *
E. * * L
B A o o * s
i A 4 & "
418 o 6 4 A & 8 LI & 4 : é A 8 ' :
* ¢ A o] o A LY A ©O o 2
218 & o N 4 c ¢ N o & O . g .
=% e o * & ¢ $ é e © o ML I e
O X‘=‘!‘!‘:_'_:‘;‘=‘!‘._'_=_'_:‘§‘X‘X‘X‘ T \!\;_Y_!\Y\ \X\!\
2 0 8 p g 2 aoax 8 c 3 >9 0 3 g QO g 3 EL ST
, 22<<22§0§0001—3§o§aw8ﬁ|—¢§
Anal ¢
/. ¢
-6 1
o
-8 -
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 A Alltima C8
m YMC-Pack C4 * Mixed Mode RP-C18/Cation * Mixed Mode RP-C8/Cation
26.att.]1 zdal Qganas plraighw ndtt eregpplea i ment Ul i i e

l i neUram gO,a0dimint an% (B, 60,0 min 100% B),
metanols,p r o g rewarizthgntojot| i ne Ur o 6,0 raird0i%eBn30,0 mirf 100% B).

169



£ ¢ * Anal
- *
'8'27. ¢ * o * o
A A A 4 A A;:zi-l 6 A 3 ¢ ¢
0869§6ﬂgo.gggggoax°536.‘:o9ﬂ
ST s oE2ox S S>0038 L0528
22<222§0%0001—3§o§&wﬁﬁ|—i“>"
-2 4 .
*
*
-4
-6 -
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 A Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation ¢« Mixed Mode RP-C8/Cation
27.attl zdal g ganas plraighw ndtt eereppea i ment Ul i i eg

| ineUram gO,atdirmint an® (B, 60,0 min 100% B),
acetonitrils, p r 0 g rewarizthgntojot| i ne Ur o 0,0 raird0i%eB 46,0 mirf 100%

B).
2.5
£ . ¢
£ 20 . o Anal
8- * * *
. .
154 N . iy om s . "
o A LA o 2 ¢ e o ?
) A ° o s & s o0 © 6 2 o
1.0 : g o o A .« o . . :
[4]
: 2 : ° ° o ® : A °© o « °* ° ® S x
0.5 - . * " 6 . $ o . o * X * o o .
(] ¢ o & s o 8§ m * X x & ¢ =m X
x ¢ B X ¢ "y X m "
00 T = T X T T ._V_‘ T X T X T \.‘V_s_l_. T T T T T T T T ! T ! T X T T T 1
9 T g pE 2o028cS5>00323gclo0gIEss
22<<Qggoﬁooox—ﬂ’%’oiawgﬁn—ﬁ‘>
-0.5 -
e PicoTag C18 o SunFire C18 x Zorbax CN
Zorbax SB-C8 Nucleosil 100 C8 4 Alltima C8
= YMC-Pack C4 + Mixed Mode RP-C18/Cation ¢ Mixed Mode RP-C8/Cation
28.attl zdal 0 ganas plraighw ndtt eerepptea i ment Ul i i eg

| ineUram gO,aldirmint an®% (B, 60,0 min 100% B),
metanols,p r 0 g n o ziZthgnéojotd i ne Ur o 6,0 rird0i%eBn4§0umin(100% B)

170



3. PIELIKUMS

3.1.tabula

€

kmgnbzUti emtsnsekhspepi ment Ul i

Ucij as

Kor el

veicot prognozU ¢ a, pamatojotiesuza mi nos k Ub j uanfUdaraivlaisziuntUij ocucni

nemmupsa GoGne nullz e s

un

Um, kustogUs

~

str ufkarl mul

regaq

tenelUtf Ot gemdi ent a

~

eksperimght Uem

. . . . _ . . . . . ulw G ou
€666 0 L60 | 06660 | 86660 | 68660 | &H6660 | 86660 96660 | L6660 (8666 0 9 s 1nzouboid
. ‘ ‘ 1 ] ] ] 1 ] 1 C-E Om OC
8660 |.6660 | 660 |98660 | 86660 | 16660 860 (88660 | 8660 |98660 9 s 1(nzouboid
‘ ‘ ‘ 1 1] ] ‘ ] 1] 1 C_E Om OC
26660 | 8666 0 96 0 G60 |866660 | 96660 | L660 960 | €6660 |S6660 m.v spzouboig
] ‘ 13 1] ‘ ‘ ‘ ‘ ‘ b C_E O@ OC
€666 0 | 6660 | C6660 | 8666 0 | H666 0 | 86660 | L6660 |T6660 | L6660 |.866 0 y s 1(rouboid
] ‘ 13 1] ] & ‘ ‘ ‘ ] C_E m.v OC
26660 .60 | €6660 |1¥6660 | 8660 | 96660 | 9666 0 |S6660 | ¥666 0 |S666 0 & s 1(rouboid
] ‘ ] 13 ‘ & ‘ ‘ . ] C_E O@ OC
G660 860 86 0 860 |S6660 |06660 | ¢c660 | 8660 | 8660 |(.8660 e s 1nzouboid

HO3N NOV | HOSI NOV | HOSIN NOV | HOSN | NOV | HO3N | NOV
nep
u e B nzouboid
80 00T I'SO3|9NN 80-9S xeqloz NO Xeqloz 8TD aliquns 81O e 0did

171



3.2.tabula
prognozUtier

starp

i ent s

c

Ucijas koefi
cot

Kor el

p r ,panatojatiésgzzzamii n o s k Ub j uanfUdartivlaisziuntUij cucm

vV ei

la g § bvitigelreith f 0 z

enelUtr Ut gemdi ent a

y un mge )

kust QgUs

rfor mul Um,

~

stru k t

regad

eksperimght Uem

] ] ‘ ‘ ] ] ] ‘ C_E m.v OC C_E
¥666 0 | 26660 96660 | €60 |&6660 86660 96660 06660 | ¢ 1 nzoubold
) ) _ ) ) ) ) ) ulw Q€ ou ulw
9660 | ¢/0 | 8660 6.0 96660 |/866°0 | L660 | V660 | ¢ 1 nzouBoud
) ) _ ) ) ) ) ) ulw Q€ ou ulw
L66'0 | L66'0 | Z66'0 | T66'0 | Z66'0 | V6660 | L8660 | L66'0 | gy youfoig
) ) ) ) ) ) ) ) ulw Q9 ou ulw
866'0 | Z666'0 | 9666'0 |0666'0 | H666'0 | BE66'0| S666'0 | 26660 | ¢y roufoig
‘ ‘ _ ‘ ‘ ‘ ‘ ‘ ulw G ou ulw
866'0 | 06'0 | 866'0 |€666'0 |8666'0 |S666°0 | 8660 | L66'0 | ¢ uouoig
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ulw 09 ou ulw
86'0 | 86'0 | 860 | 860 | 9660 |T666'0 | 86'0 | 860 | gy youfoig
HOSN | NOV | HOSIN | NOV | HOSIN | NOV | HO®IN | NOV
rep

U e B nzoubouid

uone uone )

HeO/89 HE/BTJ 72 10ed-JINA 80 Wl

-dd SPON PaXIN

dd 9PON PaXIN

172



4. PIELIKUMS

a) Organiskais modificltJs acetonitrils
100 - N -
S —Teor Utiski ieglts
d . - . ~
80 - Praktiski/ ieglts
60 -
40 -
20 -
O T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40 t. min 50
b) Organiskais modifictt( s metanols
100 - N R
NS —Teor Utiski ieglts !;
d — . . . ~
80 - Praktiski ieglts /
60 -
40 -
20 -
VAR |
O T T T I/l T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40 50

t, min

4.1.att.Se g me ingtrCatd i e n tSunFireiCé8g bt benai optimi zUcij as

organi skiem modificUtUjiem.

173



a) Organiskais modificts acetonitrils
100 -

L —Teor Utiski ieglts
d . . . -~
80 - Praktiski ieglts
60 -
40 -
20 -
0_ T T T I/I T T T T T T T T T T T T T T 1
0 5 10 15 t, min 20
b) Organiskais modifict(Js metanols
100 - .
N —Teor Utiski ie
d — . . .
80 - Praktiski ie
60 -
40 -
20 -
0‘ T T T T T T T T T T T T T T 1
0 5 10 15

t, min

42.attSegmegt Bti en tZorbax CNkepll toinemai opti miiemUci j as
organi skiem modificUtUjiem.

174



a) Organiskais modific(tJs acetonitrils

100 + N . -
L —Teor Uti ski ieglits
080— Prakti ski iegl ts
60 -
40 -
20 - /
0' T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 4Ot, min 20
b) Organiskais modifict( s metanols
100 - N . [
S —Teor Uti ski
080— —Pr aktiski
60 -
val
40 -
20 -
0 T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 4Ot, min 20

43 attSegmegt Btli entZorbaxSBCKH dlieennai opti mi zUcij as

organi skiem modificUtUjiem.
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a) Organiskais modificts acetonitrils

100 - . o -
X —=Teor Uti ski i1 eglts
(-)" . . . -~
80 - Praktiski ieglts
60 -
40 -
20 -
0_ T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 t min 40
b) Organiskais modifict(Js metanols
100 - . -
NS —Teor Utiski ieglts
(-)" — . . . -~
80 - Praktiski ieglts
60 -
40 -
20 -
0'llllljl/llll/lllllllllllllllllll
0 10 20 30 40 50 min 69

44 . attSegmegt Bti e n tNucleosil 20§ Ctolormai optimiz Uci j as proces U

organi skiem modi ficUtUjiem.
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a) Organiskais modificts acetonitrils

100 - . ) . -
R —Teor Utiski 1ieglts
080— Prakti ski ieglts
60 -
40 -
20 - J
0' T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40t, Hhin 50
b) Organiskais modifict(Js metanols
100 - N -
$ —Teor Utiski ieglts
080_—Prakt|sk| ieglts
60 -
40 -
20 -
0 T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40

t, min

45 attSegmegt Bdi entAltimaC8k@l toinmai opti mi zUcijas

organi skiem modi ficUtUjiem.
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a) Or ganiskais modifictt( s acetonitrils

100 - _ T -
L —Teor Uti ski ieglts
O g Praktiski ieglts
60 -
40 -
20_ /_/
0_ T T T T T T T T T T T T T T T T T T La— |
0 10 20 30 t, min 40
b) Organiskais modifictt(Js metanols
100 - . -
NS —Teor Utiski ieglt
080_—Prakt|sk| ieglt
60 -
40
20 -
0_""I""I""I""I""I
0 5 10 15 20t,min 25

46.attSegmegt Bti en tYMC-PaclkeGgilolonineai opti mi zUci jas p!

organi skiem modificUtUjiem.
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a)

Organiskais modificts acetonitrils

100 - S o -
X —Teor Uti ski 1ieglts
O g Praktiski ieglts
60 -
40 - /
20 - /
0 —
0 5 10 15 20 26 min 30
b) Organiskais modifict(Js metanols
100 - . o -
X —Teor Utiski ieglts
080_—Prakt|sk| ieglts
60 -
40 -
20 -
0' LI B LN B S B B B S L B I B L B B BN B B B B B R B B B |
0 5 10 15 20 25 B%in 35

47.attSegmegt Bdi en tMixedModeBR-Q18/@ationk ol onnai opti mi z

procesU abiem organi skiem modi ficUf
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a) Organiskais modificts acetonitrils

100 - N o °
N —Teor Uti ski ieglts
080— Prakti ski ieglts
60 -
40 -
20 -
_/—_,
0—-.......|||||.|||||||||||||||||||||||||
0 10 20 30 40 50 60 t,7r'9in 80
b) Organiskais modifict(Js metanols
100 - -
L —Teor Uti ski ieglt
d — . . . ~
80 - Prakti ski ieglts
60 -
40 -
20 -
0 rrrJrJiJrqmi<r‘MTyrrrrrrrrrrrrrrrrrr 1 1T 1T 1117171

0 5 10 15 20 25 30 35 ; 40, 45

48 att.Segmegt Bdi en tMixed MogedRPG8/Cationk ol onnai opti mi z

procesU abiem organiskiem modificU
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a) Organi skai s
oqctl,min.
ad2, min

c

5,0 -
£ 40
= 3,0
2,0
1,0

modi ficUt Uj ¢

0,0 +

s
-1,0 ]

-2,0
3,0
4,0 -

T T T o1 T T T T T‘V—'\ T T T T T

CcS

b) Organi skai smetamalsi f i c Ut Uj ¢

30 -
c
£25 -
~20 -

15 -

1.0 -

05 -

00 -

® (il, min
ad2, min

As
DAI
C
2Abh
G
G
G
i
L
M
@)
Phe
Pro
Ser
Tau
> Thr
P
VA

-0,5 -
-1,0 -

49.att.l zdal g ganas

lognozlttui smaf ptdobla pn

eksperi ment U

s e g me b gnddlientam SunFire C18n e k uasit ofgUz e i .
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a)Organi skais modificUtUjs ac:t

0,9 - ®qil, min

aqd2, min ®
E 0’7 1 ( ]
0,5 -
o
0,3 @ ® ° °®
o o
01 - e o °°
o0
T TNT@T T TN T T T T T T T T T T T@T T T T T T 1
01 SSEoc2or8eESS0VLIEELOTIELET
01 282223020001 325aanSrF
o An al
-0,3 -
b) Organi skai smatamalsi f i c Ut Uj s
1,2 4 eqil, min
2, min
El,o 1 qt
, o
4—10’8 |
o
0,6 - o
o0
0,4 - °
o o ®e0
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410att.] zdal 0ganas plraighiw tditdlepnuma eksperi ment Ul i
datiems e g me n grddienthm Zorbax CNn e k uasit ofgUz e i .
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ayOrgani skais modi ficUtU

5,5 1 eqgil, min
g2, mine e ¢
£ 45 -
S o0 °
3,5 - . °
°
2,5 - ° [
i °
L5 PS °
0,5 ° Anal
’ o - ~ X J
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05 SREDGRCEOE I 0IGECL0ZELET
0> I82228 O GooT=8=6aanF~~
b) Organi skai smatamalsi f i c Ut U
2,0 -
X
°
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| ¢ Anal
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411l att.l zdal 0 ganas plraiglhw tdtdrepnuma eksperi ment Ul i
datiems e g me n grddientam Zorbax SBC8n e k uasit ofgUz e i .
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ayOrganiskais modificUt Uj

2,5 1 e gil, min
c gd2, min
£ o
— 1,0 -
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05 S880s20=28CS>0IFELLTZELST
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Anal
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= 20 7 eqil, min
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a)Organi skais modi ficUtOj
1,57 eqil, min

c gd2, min An al

€ 0,5 -

— W\bm\ﬁ(;ﬂlwozg
05 SR8oSFosRco>2WOIPECL Vg 25T
0.5 23222250 G000TT ISCaa TS
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b) Organi skai smatanalsi f i c Ut Uj
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413 att.1 zdal 0 ganas plraighiw tditdlepnuma eksperi ment Ol i
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a) Oraani skai s

modi ficUtU

i s

10,0 1 e gi1, min
= 8,0 - © 2, min o
£ °
— 6,0 -
°
4,0* o0
2,0 - An al
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a) Organi skais modi ficUtUjs

3,5 7 eqgil, min
° (X
< 3,01 g2, min
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~ 20 -
1,5 -®
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a)Organi skais modi ficUtUjs
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5. PIELIKUMS

Tukga parauga. hHomaa d g gk BRid jTagsC18 39 mnt)x 300 mm

kolonna, @ Ni Au i zmUrs 4 em; UKol @hmha sasnentp eduenisd kitaU ¢
pie254nm;i evaddto par@aluguAséhiemsj d0acéedigdodumbi
46;BEluents3/2 (viv) (ateoni tri |l s/ T dese)gmegn@&didentnodmdial O (
98, 5/1,5 %% A/ B no O min I §gdz 12,5 min, no 98,
98/ 8 % | o0dz 75,5/ 24,5 % A/ B %lo0 d2z0 , 651 / 8iZnmivh OAd/zB
|l dz 36,5 min, no 61/39 % | ddz 85/ 15 % A/ B no

O
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27307 Ry

29.756 R
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|zdal @anas laiksmin
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6. PIELIKUMS

Standartggoduma (0, 2 Hrnooma/tnolg)r U rPiodlizsg ©agpr sat nih
3,9 mm x 300 mm kolonnaadNi Au i zmUrs 4 em; kG| omlinlassmatse mj
Imlimin;, detekt284pmnaevpidéto parabguAt eDpemigas lace
trihiderr(gtgad dbunfs pH 4, 6; B Eluents 3/ Ze@wmewn) U :
gradients no 100/ 00%0l mdn 9&dz/ 125 5%mAhB no 9
12,5 min I gdz 20,5 min, no 98/ 8 % | 0dz%l7ddsb/ 2
61/ 39 % A/ B no 21 min |1 §dz 36,5 min, no 61/ 39
att.)
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7. PIELIKUMS

Anal i zUjamU biol ogi s kHr opnaartaouggral f Pijaerag Ca8pgsr t alh
3,9 mm x 300 mm kolonnaadNi Au i zmUrs 4 em; kG| omlinlassmatse mj
Imlimin, detekt284pmnae@vpidéto par ayugaluentsn Upouimpa lace
trihiderr(gtgad dbunfs pH 4, 6; B Eluents 3/ Ze@wmewn) U :
gradients no 100/0 % I dz 98,5/1,5 % A/ B no O
12,5 min | o082 820 5 0mizn 750 &/ 24,5 % A/ B 9%loo 20, 5
61/ 39 % A/ B no 21 min |1 §dz 36,5 min, no 61/ 39
att.)
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8. PIELIKUMS

Anal i zUjamU bi odnagiadk & Ujpam@ u ¢pa el piegansttk U p
standartpiedevu hroloomagtr @agnmUf RipdaTdg | CPH ZormErk >N i :
300 mm kolonna,@aNi Au i zmUrs 4 &m; UkCgl opnlniassm asienimipt er r uan s|
det ekt Ugsdmmai epviaed 9t o par albgu AtsielDpuens al@cet Ut a
buer g§odums pH 4, 6; B Eluents 3/ % e(@megradi€ntsac et c
no 100/0 % I ddz 98,5/1,5 % A/ B no 0O min | §gdz
l ddz 20,5 mizn,75n®/ 28/, 8% % IAgdB no 20%bodrn6lhHhdQ
A/'B no 21 min | §dz 36,5 min, no 61/39 % | gdz

-
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) i ~ lzdal@anas laiks, min
Anal i zUjamU biologiskU parauga hror
Anal i Blijoalrd gp srfkauga hromatogramma at
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9. PIELIKUMS

Laukums,

relat. vien. N
900000 - y = (81IN5)1C%x

800000 - R] =80,
700000 -
600000 -
500000 -
400000 -
300000
200000 -
100000 -

«“O

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.1.attGl ut amonskUbes kalibrUcijas taisne |

Laukums,

relat. vien. -
2000000+ y = (18N\3)10%x

1800000+ R = 0
1600000+
1400000+
1200000+
1000000 -
800000 -
600000 -
400000 -
200000 -

0

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.2.attHi dr oksi prol ogna kalibrUcijas taisne
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Laukums,

relat. vien.
1600000~

1400000+
1200000+
1000000+
800000 -
600000 -
400000 -
200000 -

y = (140N2)10%x

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

93.attSer gna kalibrUcijas tai

Laukums,

relat. vien.
1400000+

1200000+
1000000+
800000 -
600000 -
400000 -
200000 -

y = (1253\2)10%x
Rl =9

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

94.attAsparagona kalibrUcijas
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Laukums,

relat. vien.

2000000+
1800000
1600000+
1400000+
1200000+
1000000+
800000 -
600000 -
400000
200000 -

95. att.Gl i cQgna

Laukums,

relat. vien.

3500000+
3000000+
2500000
2000000
1500000
1000000
500000 -

9.6.attGl ut amodona

y = (17284)10%
R| =

0,2 0,4 0,6 0,8 1,0
C, mmo/L
kali brUc$|jpGrbaudeie. | i near
y = (291NB3)10%x
R| = 9

0,2 0,4 0,6 0,8 1,0
C, mmo/L
kalibrUcijas taisne
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Laukums,
relat. vien.
600000 -

400000 -
300000 -
200000 1
100000

o™ --——++-+——7+—++—r—r—r—rrrrr

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

97.attSar kozona kalibrUcijas taisne |ines

Laukums,

relat. vien.
300000 -

250000 -
200000 -
150000
100000
50000 -
0

y = (262KB8)1Cx

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

98.attTaur o0na kalibrUcijas taisne |linear
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Laukums,
relat. vien.

1200000, y = (104%6)1CPx
1000000+ R] = 9

800000 -
600000 -
400000 -
200000 -

0,0 0,2 0,4 0,6 0,8 1,0
C, mmol/L

99.attHi sti dona kallii mre@aiijtdd etsaipIndaudei

Laukums,
relat. vien.

3000000 y = (260\4) 10
2500000 - R] =

2000000+
1500000
1000000

500000 -

O T 11T 1T 1T T 1T 1T 1T T T T 1T T T T T T T T
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.10.attCi t rul o6na kalibrUcijas taisne |line
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Laukums,

relat. vien.
300000 -

250000 -
200000 -
150000 -
100000 -

50000 -

y = (249N\5)1CPx
R| =80

9.11.attTr eonQna

Laukums,

relat. vien.
3000000+

2500000+
2000000+
1500000+
1000000+

500000 -

0,4 0,6 0,8 1,0
C, mmo/L
kalibrUcijas taisne
y = (251\4)10%

R

9.12. attAl angna

0,4 0,6 0,8 1,0
C, mmo/L
kali brUcijas taisne
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Laukums,

relat. vien.
2500000~

y = (190N6)10%
2000000+ R =4 0

«

1500000

1000000+

500000 -

0

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.13. attAr gi nomadckalaisbt ai sne linearitUtes

Laukums,

relat. vien.
2000000 - y = (1,83R)10%
1800000 - R =
1600000 -
1400000 -
1200000 -
1000000 -
800000 -
600000 -
400000 -
200000 -

9.14.attPr ol dna kal i brUcijas taisne |inear
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Laukums,

relat. vien. B
3000000+ y = (250\4)10%

2500000- Rl =80
2000000-
1500000-
1000000
500000

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.15. attUAmi nosviest skUbes kalibrUcijas taisn

Laukums,

relat. vien. .
3000000+ y = (254N4)10%

2500000- Rl =8 0p ¢
2000000-
1500000
1000000~
500000

ol ——+—+7v—-—-++—————+—+—++——
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

916.attTi rozona kalibrUcijas taisne |inea
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Laukums,

relat. vien.
2500000+

2000000+
1500000

1000000

500000

y = (223B)10%x
R| =93

9.17.attVal 9gna

Laukums,

relat. vien.
2500000+

2000000+
1500000+
1000000+

500000 -

kali brUcijas

0,6 0,8 1,0

C, mmo/L

tai sne

y = (20282)10*x
R] =960

orxrx—————————
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.18.attMet i ondna kali brUcijas taisne
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Laukums,

relat. vien. B
2500000+ y = (221N4)10%x

R| =8
2000000 -

1500000+

1000000+

500000 -

o -——+—"—————
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L
9.19.attCi st 9na kal i brUcijas taisne |linear
Laukums,
relat. vien. _
3000000+ y = (274N4)10%
2500000 Rl =910-79
2000000+
1500000+
1000000
500000 -
o
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

9.20.attCi st ati ongna kal i brpltribaausdetia.i sne | i
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Laukums,

relat. vien. .
2500000+ y = (239\3)10%x

2000000

1500000+
1000000+

500000

0 T T T T T T T T T T T T T T T T T T T T T T 1
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L
92l.attl zol ei cona kalibr Uci jas taisne | in
Laukums,
relat. vien. .
3000000+ y = (264N\2)10%x
2500000 RI 9
2000000+
1500000+
1000000+
500000 -
O IIIIIIIIIIIIIIIIIIIIIII
0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L
922.attLei cona kalibrUcijas taisne |inear
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Laukums,
relat. vien.
180000 - y = (156\11)1C6x
160000 - R =970
140000 -
120000 -
100000 -
80000 -
60000 -
40000 -
20000 -

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

923.attFeni |l al angna kalibrUcijas taisne |Ii

Laukums,

relat. vien. .
160000 y = (140\12)1Cx

140000 R] =960
120000 -
100000 -
80000 -
60000 -
40000 -
20000 -

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

924.attTr i pt of Unas ktadiisbreUcliijrmear i t Utes pUr
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Laukums,

relat. vien. .
140000 y = (128\3)10%

120000 - Rl =8
100000 -
80000 -
60000 -
40000 -
20000 -

0,0 0,2 0,4 0,6 0,8 1,0
C, mmol/L

925. attOr ni t 0na kalibrUcijas taisne linea

Laukums,

relat. vien. .
4000000+ y = (34M™7)10%

3500000+ R] =820
3000000+
2500000+
2000000+
1500000
1000000

500000 -

0,0 0,2 0,4 0,6 0,8 1,0
C, mmo/L

926.attLi zona kalibrUcijas taisne |linear.i
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Nr.p. Sn,r.
. 0,
« Anal Cy, ) C,, ) Cs, ) Cs, ) Cs, ) Ce, ) Cs, ) Cs, ) Co, ) Cio ) (s:\:’:]ddr: il sn &
embalE | emalL | emalL |emalE [emalE el | emdall |emdall |e mbalE | e mal: L1

1 | Asp 46,5 47,2 48,2 49,2 49,0 48,2 45,1 47,2 44,0 49,2 474 | 1,76 | 3,72
2 | Glu 95,5 92,7 92,5 93,1 89,8 90,2 90,5 92,3 93,2 96,1 92,6 | 2,09 | 226
3 | Hyp 60,5 58,9 61,0 65,0 61,3 64,0 59,7 60,3 60,3 60,9 61,2 | 1,88 | 3,07
4 | Ser 1510 | 151,6 | 151,7 | 1520 | 149,2 | 1494 147,2 150,3 | 151,6 | 154,6 | 150,9 | 2,00 | 1,32
5 | Asn 113,3 | 1143 | 1122 | 1144 | 1146 | 1194 116,5 116,3 | 111,3 | 116,3 | 1149 | 2,36 | 2,05
6 |Gly 5142 | 526,3 | 5152 | 5123 | 504,0 | 5098 525,3 519.4 | 5283 | 509,6 | 516,4 | 8,10 | 1,57
7 | GIn 7852 | 7844 | 7752 | 7823 | 7897 | 7831 790,2 7953 | 790,4 | 7952 | 787,1| 6,24 | 0,79
8 | Sarkoz| 789 78,3 81,4 78,3 79,7 79,4 83,5 80,4 81,2 82,1 80,3 | 1,75 | 2,18
9 | Tau 142,3 141,3 1446 139,5 140,3 143,6 142,6 140,2 | 140,3 | 141,3 | 1416| 1,66 | 1,17
10 | His 154,2 | 155,7 | 157,2 | 150,3 | 1484 | 1513 157,2 156,3 | 154,3 | 153,3 | 153,8 | 3,02 | 1,96
11 | Cit 120,6 | 126,5 | 122,7 | 122,6 | 1226 | 1232 1242 | 1197 | 1183 | 1190 | 12,0 | 2,55 | 2,09
12 | Thr 157,2 | 158,2 | 158,4 | 159,6 159,3 | 160,3 164,2 164,2 | 162,0 | 162,6 | 160,6 | 2,50 | 1,56
13 | Ala 369,2 | 370,2 | 3710 | 3652 | 370,7 | 3713 3757 372,0 | 376,1 | 378,0 | 3719 | 3,73 | 1,00
14 | Arg 316,9 | 314,0 | 3151 | 3151 | 314,0 | 3186 319,5 312,6 | 319,7 | 3208 | 316,6 | 2,83 | 0,90
15 | Pro 2432 | 241,1 | 238,2 | 241,3 | 246,2 | 238,22 245,7 2442 | 2433 | 2457 | 2427 | 2,94 | 1,21
16 | Aab 33,5 32,5 31,7 32,0 31,6 30,0 33,2 33,7 33,0 34,2 325 | 1,27 | 3,90
17 | Tyr 83,2 83,7 81,2 84,0 81,3 84,0 84,0 82,2 84,0 83,3 83,1 | 1,12 | 1,35
18 | val 386,2 387,1 381,2 385,2 382,2 387,9 389,2 3915 396,7 388,4 | 387,6 | 4,45 | 1,15
19 | Met 272,6 | 2757 | 2683 | 2786 | 2712 | 2736 274,6 271,3 | 2757 | 2744 | 2736 | 2,89 | 1,06
20 | Cys 41,2 40,2 40,0 41,3 38,7 39,6 40,7 38,7 40,2 39, 40,0 | 0,96 | 2,40
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Nr. Snpr.
k. . %
i Anal @ Cu, 1 C2, 1 Ca 1 Ca, 1 Cs, 1 Ce, 1 7 1 Ce, 1 Co, 1 Cio 1 (; \:1I1dd1’_ [| Sn 0
emalt |emalL |emalL |emalL|emalL | e malL | e malLt | e malt | e mblt | e malc L
21 | Hey(Ala) 333 32,6 32,7 32,7 30,3 31,5 30,3 313 317 32,7 31,9 1,05 | 3,28
22 | lle 255,2 254,3 258,7 254,1 2533 258,3 250,2 2543 251,3 252,4 2542 | 2,72 | 1,07
23 | Leu 396,1 398,2 388,4 397,3 386,3 390,6 391,2 399,7 392,6 393,7 393,4 | 4,39 | 1,12
24 | Phe 351,2 351,3 343,3 352,6 348,3 354,3 358,7 352,6 356,6 357,9 3527 | 4,63 | 1,31
25 | Trp 32,6 33,2 36,3 32,0 31,1 37,0 37,6 36,7 31,3 33,3 34,1 | 251 | 7,37
26 | Orn 327,2 320,3 321,6 321,6 323,4 3236 322,6 326,5 330,3 3330 | 3250 | 4,16 | 1,28
27 | Lys 169,0 165,3 168,3 168,3 169,7 172,4 173,5 173,3 172,2 171,3 170,3 | 2,66 | 1,56
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11.1. abula
stmadildart pi

at gl st amd biaass ppall rabgaiundsekso lyédszkud jt Wtmat er i UI U ar

Met odes
50e ma It un 5006 ma I

Standartpiedeva, .
e molI1/ MOrgj ( 1 2 3 4 5 6 7 8 9 10 A;c:d:
skaits
C paraugstst. pieds e lmb 52,9 53,2 53,1 53,0 52,9 53,2 52,8 53,2 53,0 53,2
5 C t. pieds elmib | 5,0 53 5,2 51 5,0 53 4,9 53 51 5,3 103
A, % 99,2 106,3 103,1 101,2 99,4 105,1 98,6 106,3 102,5 105,2
C paraugs+st. pieds e lmb 98,2 98,5 98,3 98,6 98,5 98,3 99,6 99,6 99,1 98,7
50 C t. pieds elmib | 50,3 50,6 50,4 50,7 50,6 50,4 51,7 51,7 51,2 50,8 102
A, % 100,5 101,2 100,7 101,3 101,3 100,7 103,4 103,4 102,4 101,6
C paraugs+st. pieds ¢ lmb 551,2 552,7 553,3 552,3 551,4 553,7 553,2 552,6 552,3 554,7
500 C st pieds elmib | 503,3 504,8 505,4 504,4 503,5 505,8 505,3 504,7 504,4 506,8 101
A, % 100,7 101,0 101,12 100,9 100,7 101,2 101,12 100,9 100,9 101,4
11.2. abula

upt Carnb)dmis dkéldsia @riills zmaal ttelrtiiOl 0 ar standamtlti edev:

Met odes
50 md It un 500 ma I

atglstamob ags

Standartpiedeva, . A vid
g molLy MUT §j 1 2 3 4 5 6 7 8 9 10 o
- % -
skaits =
98,9 98,8 98,5 98,8 99,0 98,8 98,7 98,6 98,6 98,7 :
C paraugs+st. pied: SL'”‘-JO I E
5 | Coipess  elnib | 54 5.3 5,0 53 5,5 5,3 5.2 5,1 5,1 5.2 104 m
A % 107,1 106,4 100,9 105,1 109,2 105,7 1083,2 101,7 101,6 103,7 %
il 145,2 145,3 145,0 145,0 1449 1444 145,9 145,3 144.9 144 .4 -
C paraugs+st. pied: € I <
50 | Cy es,  elrib | 51,7 51,8 51,5 51,5 51,4 50,9 52,4 51,8 51,4 50,9 103 0N
A % 103,4 103,6 103,1 102,9 102,7 101,8 104,7 103,5 102,7 101,7
ik 598,3 599,7 602,5 605,9 609,6 601,3 601,5 599,4 599,9 600,0
c paraugs+st. pied: € I
500 | ... slmb | 5048 | 5062 | 5090 | 5124 | 5161 | 5078 | 5080 | 5059 | 5064 506,5 102
A % 101,0 101,2 101,8 102,5 103,2 101,6 101,6 101,2 101,3 101,3
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