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Determination of Glycine Based on Fluorimetric Enhancement
of Eu(lll)-TTA Complex
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Introduction Results and Discussion

Glycine, one of the free amino acids, is widely distributed Excitation and emission spectra The excitation and
in the nervous system, playing an important role as neurcemission spectra of the Eu(lll)-TTA-glycine system are
transmitters:® It is also used as a dietary supplement inshown in Figure 1. In Figure 1, a andcatves are the
pharmaceutical formulatidhiTherefore, reliable measurements excitation spectra of Eu(lll)-TTA and Eu(lll)-TTA-glycine
of glycine in trace amounts are an important tool. Deterand b and lturves are the emission spectra of the same,
mination of glycine has been performed by several methodsespectively.
including precolumn derivatizatiérand high performance The maximum excitation and emission wavelength were
liquid chromatograpty*? and the fluorimetric methdd:*® 305 nm and 610 nm, respectively. The presence of glycine
They usually require multi-step preparation of extraction,resulted in an increase of the absorbance and emission
clean-up and concentrating before quantitative evaluation. Imtensity but no change in maximum wavelength.
some cases the methods also require chemical derivation.The pH effect on the relative fluorescence intensity of
Some of these methods are long and tedious. In present papeEw&11)-TTA-glycine complex was studied in the range of
simple, sensitive and selective determination method opH 3-9 (Figure 2). Maximum fluorescence intensity occurr-
glycine is presented based on the fluorescence enhancemext at pH 5-7 of hexamethylenetetramine-HCI buffer. This

of Eu(lll)-TTA complex added to glycine. pH range improved the stability of the complex. The influ-
ence of several solvents on the fluorescence intensity of the
Experimental Section above system was examined. As shown in Figure 3, 20%

methanol gave maximum intensity, therefore, determination

Apparatus and reagents All fluorescence measurements of glycine was performed in 20% methanol solvent. This
were done with a Shimatzu RF-5301PC Spectrofluorophotoeffect seemed due to the solubility of the complex. The
meter, using 1 cm quartz cell. The band passes were at D@ncentration effect of TTA on the fluorescence intensity of
nm for excitation and emission monochromaters. The lighthis complex was also examined (Figure 4). The fluorescence
source was a 150 W Xenon lamp. All pHs were measurethtensity increased with the increase in TTA concentration to
with a Mettler Toledo MP220 pH meter.

Europium oxide (99.95) was obtained from Aldrich Co.  _
Stock solution of the europium ion was prepared by dissolv
ing a known amount of the europium oxide in hydrochloric
acid. Standard solutions were obtained by further dilutior ] Ex. 306nm
with water. Stock solutions of TTA and glycine were pre-
pared in water. Hexamethylenetetramine-H@H 6.5) was a
used as a buffer solution. Analytical grade chemicals ani g . b
distilled water were used throughout. >

Procedure To a 50 mL volumetric flask, 5 mL of pH 6.5
buffer solution, 2.5 mL of 1.8 10* M TTA, 1.0 mL of 1.0
x 10* M Eu(lll), 10 mL of methanol and 2.5 mL of X0 7
10* M glycine were added and diluted to the mark. The - _/\_J
fluorescence intensity of the solution was measured at 61
nm with a excitation wavelengh at 310 nm. All fluorescence ‘ _ . .
intensity was corrected with blank solution and all experi- 200 300 400 50 600 700
ments were conducted at room temperaturé@25 Wavelength (nm)

Em. 613nm

b'

Intensity

N

. Figure 1. Excitation (a,a’) and Emission (b,b') spectra ¢f HITA
Corresponding author. Fax: +82-32-872-2520, E-mail: kwcha@in the absence (a,b) and presence (a',b") of glycine. Eu(IYL0Z
inha.ac.kr M, TTA : 5% 10° M, Glycine : 1x 10° M, pH 6.5.




624 Bull. Korean Chem. Sa2002 Vol. 23, No. 4 Notes

—_ =
=} .
ST & —
2t 27T .
‘® Eu(lll)-TTA-Glycine 2
I 5|
E} P o0 =
o F
3 I :
S @
@t o
9 ?
2 o
Qo r Eu(lll)-TTA 5t
<_:> r g—-=0 O Q 2
"q', L [ J
2 4 . =
= | @
% o/ \ < L
x r O Q X
D/ — T T T T T T T T T T T
T v . . . . . . . ’ r . T 0.0 2.5 5.0 7.5 100 125 150 175 20.0
3 4 5 6 7 8 9 TTA Concentration [X 10°M]
pH

Figure 4. TTA concentration effect on the fluorescence intensgity o
Figure 2. pH effect on the fluorescence intensity of Eu(lll)-TTA Eu(lll)-TTA-glycine. Eu(lll) : 2x10° M, Glycine : 5x 10° M,
and Eu(ll)-TTA-glycine. Eu(lll) : 2 10°% M, TTA : 5x 10°° M, pH 6.5.

Glycine : 1x 10°° M.
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Figure 3. Solvent effect on the fluorescence intensity of Eu(lll)- Figure 5. Calibration curve of glycine. Eu(lll) R210°M, TTA:
TTA-glycine. Eu(lll) : 2x 10° M, TTA : 5x 10° M, Glycine : 5 *10°M, pH 6.5.
1x10°M, pH 6.5.

Glycine concentration (X 10°M)

prevented quenching by water moleciiléherefore, the

5.0x 10° M and decreased at the higher concentration. Théuorescence intensity of the BT TA-glycine complex was
fluorescence intensity of Eu(lll)-TTA-glycine complex was enhanced with the addition of glycine.
influenced by the concentration of Eu(lll) and TTA, so these Calibration curve of glycine. The increase in the fluore-
concentrations must be retained constantly to determine ghscence intensity of the Eu(lll)-TTA-glycine complex was a
cine. The composition of the Eu(lll)-TTA-glycine complex linear function of glycine concentration. The linear range
was investigated. The mole ratio between Eu(lll) and TTAwas 1x 105-10x 10° M glycine concentration when the
was 1 : 3 and the mole ratio between Eu(lll) and glycine wasoncentration of TTA and Eu(lll) was»510®and2 x 10°®
1:2. Therefore, the composition of the complex wasM, respectivelyand pH was 6.5 (r =0.998) (Figure 5). The
Eu(ll(TTA) 3(glycine). detection limit was k% 107 M glycine (S/N=3), whiclwas

Possible enhancement mechanisrithe fluorescence of comparable with limits obtained by other methbtsThe
the europium ion was weak due to the low oscillatorypresent method was simpler and sensitive than the other
strength of its absorptiod.A fluorescence increase for#u methods. The linear range can be changed according to the
can be achieved by energy transfer from the TTA ligand ta@oncentration of TTA and Eu(lll).
the Ed* in the complex. The composition of EITA Interference. The effects of some metallic ions and amino
complex in water is E¥(TTA)3(H20)..2 In the presence of acids on the fluorescence intensity of Eu(lll)-TTA-glycne
glycine, the structure of the complex included two glycinecomplex were investigated in the prescence ®fl5° M
molecules instead of two water molecules and the glycinglycine (Table 1). Some metallic ions, such as Pr(lll), V(IV),
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Table 1 Fluorescent characteristics of Eu(lll)-TTA-glycine in the good agreement was obtained as seen in Table 2.

different metal ions and amino acids Eu(lll) x 20° M, TTA : Acknowledgment This work was supported by 2000
6 i . 6 . . .

5x 107 M, Glycine : 5x 10° M Research Fountation of Inha University.

Concentration (M)  Flu. intensity RFI
None 124 1.00 References
Pr(iln) 5x10° 17 0.14 . . )
uav) 5x 105 65 0.52 1. glslachaIe, E. H. F.; Pye, I. F.; Stoinca,JCNeurocheml977, 29,
La(lln) 5x10° 157 1.27 2. Shimada, N.; Graf, R.; Rosner, G.; Heiss, W.JDNeurochem
Gd(lln 5x10° 150 1.21 1993 60, 66.
Th(lll) 5x107° 111 0.90 3. Baker, A. J.; Moulton, R. J.; Mc Millian, V. H.; Shedden, PJM.
Vi) 5 X107 2 010 4. Al B L oy, 3. Reurol y1992 42, 733
5 . in, R. L.; Greenmyre, J. Reurolog , .
PY(IV) . 5x 105 50 0.40 5. Martinez, M.; Frank, A.; Diez Jejedor, D.; HemanznJ ANeural
Threonine 5% 10° 130 1.04 Transm.1993 6, 1.
Histidine 5% 107 121 0.97 6. Donzanti, B. A.; Yamamoto, B. Kife Sci 1988 43, 913.
Cystine 5% 107 103 0.83 7. Hassoon, S.; SchechterAhal. Chim. Act&200Q 405, 9.
Arginine 5x 10°° 157 1.26 8. X/Iitrag%sc,),qE‘i;o(éolrggano, R.; Granados, M.; Prat, MAilal. Chim.
. 5 cla .
Lysme. . ox 105 137 1.08 9. Rizzo, V.; Anesi, A.; Montalbetti, L.; Bellantoni, G.; Melzi, G. V.
ASp.artlc acid 5 10_5 135 1.08 J. Chromatographyl996 729, 181.
Serin <100 126 1.01 10. Roth, MAnal. Chem1971, 43, 880.
Valine 5x 107° 120 0.96 11. Unnithan, S.; Moraga, A.; Schuster, S.Anal. Biochem1984
136 195.

Relative fluorescence intensity 12. Meyer, J.; Portmann, Pharm. Acta Helv1982 57, 12.

13. Swanepoel, E.; Melgardt, M.; Villiers, M.; Du Preez, Jl.IChro-

Pt(1V) and cystine acid, decreased the fluorescence intensity, Eiiﬁ%{:ﬁ‘hﬁ;ﬁjégoﬂs&e 1958 6, 32

of the above complex, but other amino acids had negligiblgs cryces ¢ Garcia SanchezARal. Chim. Actd.984 166 277.

effect in a concentration of6107° M. 16. Cha, K. W.; Park, C. I; Jung, Y. B.; Park, K. Bull. Korean
Application. To test the validity of this method, two Chem. Sa200Q 21, 529.

synthetic samples were prepared and the glycine content wa: %XSW’ G. A.; Whan, R. E; Alire, R. Nl.Chem. Phyd.961 34,

determined by this method and reversed-phase high-perfof, Halvwrson, F.; Bimen, J. S.; Leta, J.JRChem. Physl964 41,

mance liquid chromatograpyThe analytical data obtained 157.

by the standard addition method of this method was compan9. Horrocks, W. W.; Sudnick, W. Am. Chem. So&971, 101, 334.

ed with the results of chromatographic method. In two cases

Table 2 Composition of synthetic samples and analytical results

) Found
Concentration
Present method RS[%) HPLC
No.1 1x 10°M of threonine, histidine, cystine, argine and aspartic acid 1.05x 10°M 3.0 non detectable
in 1.00x 10°° M glycine
No.2  1x10°M of threonine, histidine, cystine, argine and aspartic acid 5.06x 10°M 3.0 5.0x 10° M

in 5.00x 10°° M glycine
3Relative standard deviation (n = 8).C 10 AD. Gs Resil HL column




