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Abstract

L-Valine one of the compounds of parenterally infused feeding drugs,
produced by the number of the countries (Aminoven , Germany; Highmix,
Russia; etc.). It might be quantitatively estimated by means of Reverse Phase
High Performance Liquid Chromatography and generation of isothiocyanate
derivates of amino acids, which are time consuming and complicated methods.
Another amino acid, glutamic acid, is applicable for the medicine as a
compound improving cerebral blood flow and produced by the Sweden,
Germany and Russia (Kabiven Central, Infesol 100, Eltacine).

One of the main reactions of glutamic acid identification is based on its
green fluorescence abilities after interaction with the resorcinol. In accordance
with the A.P. Arzamascev (Analysis of Pharmaceutical Chemistry) the reaction
of green fluorescence is specific for glutamic acid. However, after comparison
with the other amino acids we have found out that valine might be identified by
the utility of the same method. Moreover, after utility of the equal quantity of the
valine and glutamic acid, we concluded that green fluorescence of valine is
more pronounced that glutamic acid in water environment , but not in alcohol,
and the measurement as well as comparison of the fluorescence of these two
compounds might serve as a new method for identification of valine as well as
glutamic acid in a fast expressway in drugs. In this work, we introduce the new
fast method of valine’s identification.

Key words: glutamic acid, new method, valine, fluorescence, identification,
resorcinol

Introduction

L-Valine one of the compounds of parenterally infused feeding drugs,
produced by the number of the countries (Aminoven, Germany; Highmix,
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Russia; etc.). It might be quantitatively estimated by means of Reverse Phase
High Performance Liquid Chromatography (RP- HPLC) and generation of
isothiocyanate derivates of amino acids, ion-exchange chromatography, NMR,
which are time consuming and complicated methods'?. Another amino acid,
glutamic acid, is applicable for the medicine as a compound improving cerebral
blood flow and produced by the Sweden, Germany and Russia (Kabiven
Central, Infesol 100, Eltacine).

Adolf von Baeyer3 for the first time in 1872 has reported about the
formation of the compound, which was the phenol-based dye. It was forming
from the mixture of concentrated sulfuric acid, benzaldehyde and resorcinol.
Further, in 1940 Niederl and Vogel4 studied the products obtained from the
reaction between aliphatic aldehydes and resorcinol. They proposed the cyclic
tetrameric structure (R1=aliphatic, R2'=H) analogous to cyclic tetrarneric
structures frequently encountered in nature, e.g, porphyrins. This structure was
finally proved in 1968 by Erdtman and coworkers by a single crystal X-ray
analysiss.

The concept that resorcinarenes can be used as templates for the
synthesis of large macrocycles was introduced by Xuehe Li °

One of the main reactions of glutamic acid identification is based on its
green fluorescence abilities after interaction with the resorcinol. In accordance
with the A.P. Arzamascev (Analysis of Pharmaceutical Chemistry) the reaction
of green fluorescence is specific for glutamic acid. However, after comparison
with the other amino acids we have found out that valine might be identified by
the utility of the same method. Moreover, after utility of the equal quantity of the
valine and glutamic acid, we concluded that green fluorescence of valine is
more pronounced that glutamic acid in water environment, but not in alcohol,
and the measurement as well as comparison of the fluorescence of these two
compounds might serve as a new method for identification of valine as well as
glutamic acid in a fast expressway in drugs.

In this work, we introduce the new fast method of valines’ identification by
the utility of Fluorometer.

Materials and Methods

1. Identification of glutamic acid and valine via their fluorescence abilities.
Glutamic acid (0.002 g) was mixed with the resorcinol (0.002 g) and 5 drops of
concentrated sulfuric acid. The mixture was heated until the visualization of the
greenish brown coloring. Further, the sample was cooled by the addition of the
5 ml water and 5 ml of 28% of the ammonium solution. The mixture obtained

71 -



redish-violet coloring with the green fluorescence. The same procedure was
performed for valine. It was utilized Fluorometer from Perkin Elmer for the
measurement of the intensity of the fluorescence. During the first step of
reaction it is formed pyrrolidone carbonic acid from glutamic acid (Scheme 1),
which further obtains more branched structure after the reaction with the
Resorcinol .
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pyrrolidone carbonicacid
Scheme 1. Formation of the first product of the condensation of the
Glutamic acid.

2. Statistical analysis. It was used t-student test as well as ONE-WAY-
ANOVA for calculation of the significance of the results. It is presented SEM on
the graphs. The results were considered statistically significance when p < 0.05.

Results and discussion

1. Visualization as well as measurement of the glutamic acid’s and
valine’s fluorescence intensity in the water solution.

After visual appreciation of the prevalence of valine’s fluorescence
intensity in comparison with the glutamic acid (Fig.1. A., B.) we have preformed
series of the experiments to find out the optimal excitation as well as emission
wavelengths. At the wavelengths Ag, =495 nm, Az,=515 nm, the intensity of the
fluorescence for valine and glutamic acid in comparison with the Control was
maximal. After several steps of dissolutions of the primer solution of the
aminoacids we have noticed that the Fluorescence graph of the glutamic acid
(solution used had 2x10'5, 2x10'6, 2x10'7, 2x10° mg/ml concentrations)
possessed with the bell-like shape graph (Fig 1. C, D), where as the valine’s
graph was linear (2x107, 2x10°, 8x107, 2x10® mg/ml concentration). This
finding evidenced about more pronounced valine’s fluorescence in comparison
with the glutamic acid.

2. Estimation of fluorescence intensity for valine and glutamic acid in
water and alcohol environments.
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The stock solutions for these experiments had concentrations equal to
0.0002 mg/ml of water or alcohol. These stock solutions were dissolved for 10x
and 100x and the intensity of fluorescence for these solutions was measured
(Fig.2. A,B). In both types of the environments, decrease of the solution’s
concentrations increases the intensity of the fluorescence. From Fig.2.A. it is
clear that in the water solution dissolution for 100x increases the intensity of
fluorescence of valine and not glutamic acid, whereas the 100x dissolution
initiates the increase of the glutamic acid’s fluorescence intensity.

Similar test system based on the measurement of the fluorescence for D,
L types aminoacids was published by the Richard Gl ® and co-authors.
However, authors in this particular publication used more complicated and
difficult to perform method than the technique described by us.

Demonstrated above results might be useful tool for the quantative as well
as qualitive analysis of glutamic acid as well as valine during pharmaceutical
controlling experiments. These test system is easy to perform and cheap in
comparison with the experiments performed by the utility of NMR as well as
different types of HPLCs.

mgof Valin 1 mlof sohution mgof Glu in 1 ml of solution

Fig.1. Visualization as well as measurement of the Glu and Val's
fluorescence intensity in the water solution. Glutamic acid as well as valine
(0.002 g) were mixed with the Resorcinol (0.002 g) and 5 drops of concentrated
sulfuric acid. The mixture was heated until the visualization of the greenish
brown coloring. Further, the samples were cooled by the addition of the 5 ml
water and 5 ml of 28% of the ammonium solution. The mixture obtained redish-
violet coloring with the green fluorescence (A and B). The stock solutions of
amino acids were dissolved and the standard curves based on the measured

intensity of fluorescence (Fluorometer, Perkin Elmer) were built (C and D).
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Fig.2. Estimation of fluorescence intensity for valine and glutamic acid in
water and alcohol environments. Glutamic acid as well as valine (0.002 g) were
mixed with the resorcinol (0.002 g) and 5 drops of concentrated sulfuric acid.
The mixture was heated until the visualization of the greenish brown coloring.
Further, the samples were cooled by the addition of the 5 ml water and 5 ml of
28% of the ammonium solution. The mixture obtained redish-violet coloring with
the green fluorescence. Further, these stock solutions were dissolved for 10x
and 100x in the water (A) and alcohol (B) and the intensity of fluorescence was
measured (Fluorometer, Perkin Elmer). Statistical analysis were performed by
the utility of t-student test as well as ONE-WAY-ANOVA. Results were
statistically significant when the p< 0.05.
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duLhuh &4 4L3NFSUUURMEYN 15NUANNSULUL ULULP2P UBRNTY IpULYUS
Jd6MhLLENPU DLINHNNEUSELShU UNSURUSELNE NFLUuNHI3UL 4ru

£. k. "ULhEL3UL

YbGhuwpwlwlwl ghunnipintGGGpH pGlLGwont,

77 QUU Q. Pnilhwpiwlh whldwl phnphdpuyh hlGunpunninp wywaq
ghunwzfuwnnnn

u. Uu. uhunu3uu

GGhuwpwlwlwl ghunnipntGGGnH nnlunnp,

77 QUU 3. PniGhwpiwlh wlywl YaGuwphdhuyp plGunmpunnin

L-dwihGp dh dhwgnepjniG t, npp GEpdncéyncd £ opquilhgqd wwnpbGunbpw) nwbw-
Uny b wpwwnnynid £ oh pwpp GpypGtpnid (Aminoven, QGpdwGhw Highmix, Mniuwu-
nwl b wyl): Wu wihOwppntGbpp Ywpnn GO0 npnaybp 3wlwnwnd thwquihl pwpép
wpyntbwybnnipjwdp odnywd htnniywihb ppndwwnngpwbhwih dtpnnnd, Gwfuwwbu
phihwlwl dnnhdhlwghwih Ghpwplbing wihGwppntlbpp U unwbwind hqnphnghw-
Gwwnh wéwbgjwbbn: Uwlw)l wju depnnp dwiwlwlwwnwp £ U nddwp hpwlwbwgynn:
UbY wyp wihGwppnt® qynunnwidhlwppntl, dh nnwdheng t, npp pwpbwyyned t qpfunt-
ntinh wpywb 2ppwlwrenipynitlp b wpnwnpynid £ dh 2wpp Gpypbtpnid, npnGg pdhG GG
wwwnlwbnd CJbnhw, QGpdwlhwb, Nntuwuwnwlp (Kabiven Central, Infesol 100,
Eltacine): Gyniinwiwppyh hhiGwywl wwppbpuwliwb rbwyghw £ hwinhuwnid ybip-
ohGhu thnfuwgnbignipjnitlp rbtignpghGnih htiwn, nph hGwnuwlpny wpunwquunygnid |
byninpbiugtiighw: Iwdwdw)ld U.M. Upquiwuglh (Mnwghinwlwb phdhwjh dtpnnib-
np) wfuwwnwlph' Ywlws $nnpbugbbghw hwwnny £ ohw)b qyniinwdhGwppyhl, uw-
Juwyb Yhpwnbtiny GnyG dbpnnp quih0h wwpptpwlyiwl hwdowp® dGOp hwjnGwpbpt-
ghlp, np ytipphGu Gnuylwbu odndwé t Ywlws $ininptiugtilighwyny, npp wdbih wpunw-
hwyindwéd £ opwjhl dhowdwjpnid b ng pb uwyhpuwyhG: Wu Gpyne dhwgnipjntlGhGtph
byninptiugtiighwjh npnznidp Ywpnn £ hwlnhuwbw) wpwag dGpnn tpphGatphu wnlw-
Jnipjnilp b pwOwynepyntlp npnztine hwdwp: Uju wpfuwwnwbpnid dkGp GEpLJwjwglnid
tilp Gnp, wpwgq dtpnn JwihO0h weywjnipiniGp b pwGwynepynitlp npnGine hwdwn:

UnwlgpuyhlG pwrebn’ gqinunwihGwppnt, Gnp dbpnn, $yninptiugbilighw, wnwppb-
npwyncd, ntignpghlng

Npnpps pwnbn’ qynunwihGwppnt, nbgnpghl, JwihG, ntn. phihw, npulwywb
inwnpbipwynid
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METO[ ®APMALIEBTUYMECKOIO AHAJIM3A ONnA WVAEHTU®UKALIUA
BAJIUHA U IMIOTAMUHOBOM KUCNOTbl HA OCHOBAHUMU
ONPEOENEHUA UX ®NTIOOPECLEHTHOM CMOCOBHOCTH

K. 3. BAHUENSAH

KaHnOudam 6uornoeuveckux Hayk,

cmapwuli Hay4HbIU compyOHUK UHcmumyma buoxumuu um I
ByHuamsHa HAH PA

A. A. CUMOHAH

Hokmop 6uomnoeu4eckux Hayk,

Uncmumym 6uoxumuu um. I.bynsmsaHa HAH PA

L- BanuH siBNsieTca coeAvHEHneMm, KOTOpoe BBOAMTCS B OpraHnsm na-
peHTepanbHbIM Crocobom 1 npogyumpyeTcsa psaom ctpaH (Aminoven, Nepma-
Hus; Highmix, Poccus; etc.). KonmyecTBeHHO 3TO coeanHeHne MOXET ObiTb
onpegeneHo MetTogoM obpaTHO-ha3oBoM BbICOKOI(PEKTUBHON XKUAKOCTHOW
xpomaTtorpacuv nocne moamukaumm aMMHOKMCIIOT U NOyYeHNEeM U30THO-
LMaHaTHbIX MPOU3BOAHLIX 3TOro coeavHeHus. [MpegkonoHkoBas Moaudu-
Kaumsa aBnsieTcsl TPyAOEMKOM M AONron MeTtoaukon. [pyras ammHOKMcnoTa-
rmyTaMmMHOBasi, UCNomnb3yeTcs B MeAUUMHe AnS YNyyleHUss MO3roBOro Kpo-
BOOOPALLEHNS 1 MPOU3BOANTCH PSAAOM CTPaH, B YACHO KOTOPbIX BXoAsT Lse-
ous, F'epmanus, Poccus (Kabiven Central, Infesol 100, Eltacine). OcHoBHoWM
peakuuen ngeHTuduKaLmmn SBnseTcs B3aMMoaencTeme 3To aMUHOKUCHOTbI C
pe3opuuMHOnoM, B pesynbTaTe 4ero BO3HMKAaeT 3erneHasi chnioopecueHuums.
CornacHo Apsamacuey A.lN. (MeToabl hapmaLeBTUYECKOM XUMUK), peakums
BO3HWKHOBEHWS 3efieHon doritoopecueHumnn cneuyndunyHa Tonbko Ans rmoTa-
MWHOBOW KMUCNOTbl. OAHaKO Mbl BbISBUMW, YTO BannH MOXHO OMNpeaenutb Tem
Xe meTtogom. bonee Toro, BanuH obnagaet Gonee BbipaXXeHHON Orioopec-
LeHuMeln, Yem rNTaMUHOBAsI KUCMoTa B BOAHOW Cpede, HO He B ankorore.
OTOT MeToA MOXET CMYXWTb OCHOBOW ANs MAeHTUdMKaLUM N KONn4ecTBeH-
HOro onpefeneHns Kak BanuHa, Tak W [MI0TAaMUHOBOW KWUCNOThI BbICTPbIM,
akcnpecc- metoaom. B aTor paboTte mbl npegnaraem HOBbIW, BLICTPLIN METOA,
Ka4yeCTBEHHOrO ¥ KONMMYeCTBEHHOIO onpeaeneHns BanmHa.

KnioueBble cnoBa: rnioTaMUHOBas KUCMOTa, BarnuH, KayecTBeHHas
naeHTUdUKaLUms, pe3opLmnH, hapm XUMus
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