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Summary: A comparstive study using Spectrofluorophotometeric  and Thin  layer
cheomatographic techniques in acidic medis has been caricd out for fluorcscent complexes of
amino acids formed with 3-hydroxyquinoline sd 8-hydroxyquinaldine ot noted excitation and
emission wavelengtha.

PmmtmldyofnewﬂuwwmpkmofmimuidwmocﬁedoumingSPFon
different excitation and emimion wavelengthu .The oy of each wavclengthe valuss  were

confimed wsing TLC scanner. The fluorescent

complexes of amino acids with 8-

hydroxquinoline have higher fluorescent intensity as compared with 8-hydroxyguinaldine.

Method adopted in these laborstorics is rapid, versatile and provides encouraging results for
adoption by analytical, agricultural and biomedical Iaboratories.

Introduction

Quinine and its derivatives are analytically
and medicinally very important heterocyclic
compounds. These have been extensively used as in
pharmaceutical and oil industries, in analysis of metal
lons, as an antioxidant and catalyst for
polymenization [1].

In the present work new complexes not
reported elsewhere have been studied exclusively in
our laboratories by condensing glycine, alanine,
valine, leucine, tyrosine and phenylalanine with
oxine and 8-quinaldine separately. The glycine,
alanine, leucine and valine are aliphatic amino acids
they have no fluorescence activity alone [2-3], but
when they complexed with 8-hydroxyquinaldine and
8-hydroxyquinoline separately they show their
fluorescence activity on respective excitation and
emission wavelengths [4-5].

Phenylalanine possesses a weakly absorbing
benzene ring and does not emit fluorescence intensity
enough for measurement in trace quantities. Several
methods for estimating phenylalanine in biological
samples are available [6].

Tyrosine strongly resembles phenylalanine but
hydroxyl group on the ring. The hydroxy group is
polar and readily interacts with water [7-9).

A detailed investigation using multiple
analytical techniques involving fluorometry and thin
layer chromatography is reported here.

The condensation of all amino acids with 8-
hydroxyquinoline  and its  homologue 8-
hydroxquinaldine produces products of definite
stoichiometry. Above mentioned complexes have
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been prepared and extensively studied using
spectrofluorometric method at their characteristic
excitation and emission wavclengths [10]. The
optimisation of experimental conditions provides
quantitative and detection limits for amino acids
complexes at nano mole level can be achieved
applying this method.

Results and Discussion

The wuse of 8-quinaldine reagent for
complexing with aliphatic and aromatic amino acids
and its comparison to 8-hydroxyquinoline amino
acids complexes indicate decrease in fluorescence
signal of 8-quinaldine-tyrosine, glycine, alanine,
valine, leucine and phenylalanine complexes (Table-
1). This is in confirmity with theoretical predication
that steric effect due to methyl group in 2-position
with respect to nitrogen creates partial steric
hindrance in complexation. Whereas no steric effect
is present when amino acids complexes with oxine.

Table 1: Comparative study of fluorescent complexes
of amino acids-8-quinolinol (a) and Amino acids -8-
hydroxyquinaldine (b) using spectrofluorophoto
meter model RF-510.

Amino acids complexes Excits-  Emission  Detection limits
tion wRvE- (pmole/mi)
wave Lengths
Lengths  (rnm)

{nen)

Glycme-§-quinolinol IT5nm  430nmn | X107 (5.8x107)

Glycine-quinaldine 355nm  435mn

Alsnine -8-quinolino] 330 420mm 4107 (109

Alsnine-quingidine 345ren 4300

Valine-$-quinolinol 340nm  420nm 2x10% (5.8x107)

Valine-quinaldine 365mm  440nm

Leucine-8 quinolinol 330nm  400nm 210 (Ix30%

i inaldi 350nm  425nm
Phenylalanine-$- quinclinol ~ 315nm  400nm 210 (10D
Phenylalnine-quinaldine 360 440nm
i inalinol 3%5nm  425nm 2x1043.60x107%)

Tyrosine-quinaldine 350nm  480nm

Key. Valueas in pwenthesis indicate theorctical values caloulsted st 5/ N

equal to two, .

Experimental parsmetcrs: Gain = 01 Response = Medium, B. W
Szx =10nm, B. W Ap=10nm, Gain= 1

Note: At above mentioned A g and A gu reactants showed no
fluorcscence activity before complexation.

The fluorescence studies in solution indicated
1:3 stoichiometry as shown by maximum intensity
in all complexes of tyrosine, glycine, slanine, valine,
leucine and phenylalanine-oxine as well as with 8-
quinaldine complexes.

The graphical representation shows the
comparison of amino acids complexes with both
reagents. It has been noted that starting from 1:1
mole ratio the fluorescence intensity goes to increase
till it reaches to 1:3 mole ratio then it is decreased
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slowly. Such activity of complexes is observed in
most of the amino acid complexes with both reagents.
This probability due to forming ion pair, vanderwalls
forces and hydrogen bonding plays an important role
in association of extra molecule of free reagent with
complexes. In most cases this is experimentally for
maximum fluorescence intensity. However at 1:4 and
1:5 mtio of amino acid to reagent fluorescence
intensity of complexes persists or decreases gradually
probably due to quenching effect.

_ The method due to its versatility and rapidity
can also be useful for biomedical and other
laboratories as it has been found to be superior in
comparison to existing analytical methods presently
in use. The detection limits down to nanomole or
even below has been achieved by this method for the
estimation of amino scids and complementary
molecules of quinaldine and 8-hydroxyquinoline in
direct as well as indirect estimation procedures.

In the light of resuits as shown in tables (2-4
and 6-8) it has become apparent the fluorescence
properties of alanine, glycine, leucine, valine,
phenylalanine, tyrosine-8-quinaldine and alanine,
glycine, leucine, valine, phenylalanine, tyrosine—8-
hydroxyquinoline derivatives of amino acids would
be of great interest for analysts. These reagents form
highly fluorescent derivatives with above amino
acids and it is a breakthrough in the field of amino
acids analysis to estimate amino acids qualitatively as
well as quantitatively at nano mole level by single
step rapid method. '

Table 2
Mole % Fluoresoenoe intensity % Fluorcsocnoe intensity
Glycine-8-  Glycine Alaninc-8-  Alanine-8-
quinolinol  -8-quinaldine quinolinol  quinaldine
1:1 43 24 55 20
12 72 34 116 29
13 96 40 141 37
1:4 90 36 134 3z
1:5 87 30 127 26
Table 3
Molc % Fluorescence intensity % Fluorescence intensity
ratio
Phenylalanine  Phenylslanine  Tyrosine-8-  Tyrosine-
-$-quinclinol __ -8-quinaldi quipofinol 8- quinaldine
1:1 66 24 100 56
1:2 136 44 210 112
1:3 199 68 450 160
1:4 195 64 429 148
1:5 180 60 408 126




COMPARATIVE STUDY OF FLUORESCENT COMPLEXES

Table 4
Mole % Fluorescence intensity % Flucrescence intensity
retio
Leucine- Leucine Valine- Valine-
8-quinolinol _-8-quinaldine  S~quinolino] 8- quinaldine
i 54 32 40 36
1:2 111 42 91 43
13 200 58 185 72
1:4 . 190 46 180 80
1:5 180 40 175 50

The simple, economical and unequivocal
preparation methodology of these complexes has
provided way to introduction of rapid and new
analytical technique for use in analytical, biological
and  physiological  laboratories for  direct
identification, separation and estimation of amino
acids.

Experimental
Preparation of Solutions

0.01M solution of each amino acid and 0.01M
reagents were prepared separately in 0.01M acetic
acid solution in 250ml volumetric flask and stored as
stock solutions. All the chemicals and reagents used
were of analytical reagent grade.

Measurement of Spectra

Fluorescence spectra were recorded using
Shimadzu Model RF-510 Spectrofluorophotometer
equipped with Xenon discharge lamp. Al
experiments were conducied using lcm® quartz cell.
Excitation and emissjon band widths were fixed at 10
nm for all experiments.

TLC Chromatograms were recorded using
Shimadzu Model CS-910 thin layer chromatographic
scanner equipped with Xenon discharge lamp. All
experiments were conducted using 20x20 cm
standard glass precoated TLC plates supplied by
M/S Merck, of Germany. A 0.25mm thick layer of
silica gel 60 was spread on TLC plates, which were
spotted with 2 to 8 ! solution. All the experiments
were carried out using fluorescence mode.

Preparation of Tyrosine, Valine, Leucine, Glycine,
Alanine and Phenylalanine-oxine and Tyrosine.
Valine, Leucine, Glycine, Alanine and Phenylalanine
-8- Quinaldine Compiexes.

Equal volumes of 0.01M tyrosine, valine,

leucine, glycine, alanine and phenylalnine were
pipetted out separately in several pre-labelled conical
flasks and known volumes of 0.01M oxine and 8-
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quinaldine solutions were added separately to these
flasks to maintain ratio of above mentioned
complexes as 1:1, 1:2, 1:3, 1:4 and so on.

The flasks were covered with watch glasses
and the solutions in flasks were heated to gentle
reflux for one hour and then the watch glasses were
removed and reaction mixture evaporated to
semidried residue which was dissolved in acetic acid
subjected to recrystallisation and to obtain light
yellow products. Known volume of 0.01M acetic acid
was added to each product to dissolve the complexes
in respective flasks. The resulting transparent and
clear solutions were examined for fluorescence
intensity.

The excitation and fluorescence spectra were
obtained at room temperature. For identification and
quantitative studies, the excitation wavelengths were
fixed on specific lines and emission wavelengths also
were fixed for respective complexes are given in
table 1.

Original solutions of respective amino acids
complexes was used for comparative study the results
are summarised separately for all amino acids in table
2-4. It is noted that, amino acid complexes ie
tyrosine, valine, leucine, glycine, alanine and

Table 5;Determination of excitation and emission also
fluorescence signal  of  amino acids-8-
hydroxyquinaldine complexes using TLC-scanner
Shimadzu CS-910.

Amino scids Excitation  Emision  Detection
complexes Wave- Wave- Limits

lengths lengths (i mole/ml)

(om) (nm)
Glycine-8- 340 450 210
hydroxyquinaldine (22x10™)
Alaninc-3- 350 450 8x10°*
hydroxyquinaldine (24x10™)
Valine-8- 310 450 8x10?
hydroxyquinaldine {17x10%)
Leusine-8- 330 450 8x102
hydroxyquinaldine (22x10%
Phenylalanine-§- 325 450 8x10°
hydroxyquinaldinc (16x10%)
Tyrosine-8- 320 450 8x10”
hydroxyquinaldine (22107
e, Valucs in parenthesis indicate theoretical valucs calculated at
S/N oqual to two.
SN = Signal to the noise ratio_
Experimental perameters: Mode = FluorescenceResporse =

Medium, Scan = lincar,

Scan speed = 20mmy/min Linearizer = (CH1)

Note: At these A p; and A pa 1o any fluorcacence activity has been
recorded before complexation of amino acids with sbove both

ek oréile
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Phenylalanine with reagent oxine and 8-quinaldine
indicate decrease in the fluorescence intensity of
complexes tyrosine, valine, leucine, glycine, alanine
and phenylalanine-8-quinaldine

For other analytical investigation such as thin
layer chromatographic study 2 to 8pl of 2x10™ M
solution of respective complexes were spotted
separately on the TLC plate with the help of micro
syringe and the plate was run on TLC scanner using
fluorescence mode. Detection limits of amino acids
complexes has been achieved in nano gram level are
given in table 5-8.

Table 6:Alanine-8-hydroxyquinaldine Phenyalanine-

8-hydroxyquinaldine

Volume Integral Integral FSD
(ul) intensity intensity {mV)
02 06 28 20
04 14 50 20
08 30 100 0
Detestion Limits

Alanine-8-hydroxyquinaldine Phenyslanine-8-hydroxyquinaldine

Volume Integral FSD Integral FsD
[{(T1)] itensity  (mV) intensity {mV)
04 14 20 30 50
04 30 10 56 20
04 65 05 100 10

Table 7. Glycine-$-hydroxyquinaldin Valinc-8-hydroxyquinal-
dine

Volume Inicgral FSD Integral FSD
[(M)] intensity (mV)  intenaity (V)
02 14 10 8 20
04 24 10 17 20
08 37 10 35 20
Detection Limits
Glycine-8-hydroxyquinaldine Valine-8-hydroxyquinaldine
Volume Integral FSD Volume ‘Integral FSD
) incrsity (V) (W) inensity  (@V)
0B 05 100 04 03 100
08 09 50 04 10 50
08 17 20 04 24 20
08 36 10 04 44 10
08 73 03 04 90 03
Table 8: Leucine-8-hydroxyquinaldine Tyrosine-8-hydroxyquinal-
dine
Volume  Integral FSD Integral FSD
[{1)] intensity  (mV) intensity (mV)
2 16 10 13 20
4 33 10 37 20
[ 62 10 75 20
Detection Lomits
Leucine-8-hydroxyquinaldine T yrosine-8-hydroxyquinaldine
Volume Integral FSD Integral
{ul) intensity (mV) intenaity
04 04 100 09
04 08 50 17
04 17 20 35
04 33 10 72
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Conclusions

In present paper well defined stoichiometric
complexes having fluorescent properties have been
reported. The fluorescence activity of these
complexes at various excitation and emission lines
has been fully exploited.

The fluorescent complexes of amino acids
with 8-hydroxyquinaldine are found stable and can be
stored for at lest a year with their fluorescence
intensity remaining unchanged.

1.3 Mole ratio for complexes confirms
stoichiometric complex formation at maximum
fluorescence intensity in solution form.

The amino acid complexes showed decrease
in fluorescence intensity with 8-droxyquinaldine as
compared to 8-hydroxyquinoline, which is due to
steric hindrance of a-methyl group on 8-quinaldine.
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