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ABSTRACT

Trp was preferentially concentrated to the electrode under an open circuit
condition, and was determined by the cyclic voltammetric technique.The
electrocatalytic ability of the modified surface of the electrode allowsthe
possibility of applying moderate potential and current for the voltammetric
detection of Trp. The electrocatalytic behavior of Trp is elucidated with
respect to solution pH, operating potential and other variables as well as
the chemically modified el ectrode{ CME) preparation conditions. Optimized
conditions allowed the determination of Trp with detection limit of 6.9uM
in liner dynamic rang 25 to 225uM (n=7, R?=0.9992 ) at overoxidaized
polypyrrole/GC electrod. The optimized condition was obtained via two
consective stages: (a) electrochemical stage where two cycles of cyclic
voltametry were appliesat 0.30to 0.85V range and the scanrate of 200mV/
s and (b) overoxidation stage where the electrode was placed in 0.50M
NaOH solution and 7 cycles were applied at 0.30 to 1.10V range and the
scanrate of 20mV/s. © 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

A smple, fast and senstivemethod for tryptophan
(Trp) determinationin pharmaceutica formulationsis
theuseof aglassy carbon(GC) dectrodemodified with
overoxidized poly-pyrrole(OPPy) film asvoltammetric
sensor. Out of 21 protein forming amino acids, only
tryptophan and tyrosine exhibited an oxidative
voltammetric responsewith thiselectrode’”.

Thedetermination of amino acidsand their related
compoundsisof great Sgnificanceinclinicd, nutritiond
and biotechnological fieldsand many effortshavebeen
devoted to develop asimpleand sensitive anaytical

method@.

L-Tryptophanisoneof 10 essential amino acids
and playsanimportant rolein protein synthesisand as
precursor of many biologically active substancessuch
asserotonin 5-hydroxy- indoleacetic acid (5-HT).

Trpistheonly amino acid in the blood whichis
boundto alargeextent to abumin. Severd sudieshave
demonstrated that the degree of binding of Trp to se-
rum albuminisanimportant factor intheunidirectiona
uptake of Trpinto the braini49.,

Methodsfor the determination of Trp aremainly
based on HPLC®" and spectrophotometric proce-
dures®9. Mot of the spectrophotometric methodsin-
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volvelaboriousand slow procedureswith the modifi-
cation of Trp by numerousreagents.

Severd liquid chromatography(L C) methodsfor
detection and quantitation of Trp and itsmetabolitesin
varioushiologica sampleshavebeen described. These
methods have employed el ectrochemical ™, ultravio-
let™, fluorometric*?, and mass spectrometric*® de-
tection.

Electrochemicd detectionfollowingliquid chroma:
tography (LC-ED) represent avery attractive detec-
tion possibility for Trp™4.

Unfortunately Trp exhibit irreversbleoxidationre-
quiring extreme positiveoverpotentia at most conven-
tiond e ectrode surfacesand consequently, arenot ide-
aly suitablefor quantification viaconventiond eectro-
chemica approachesfoll owing liquid chromatography
[15]

Although the chemical oxidation of Trp hasbeen
studied quiteextensively, thereactionsarenot well un-
derstood in terms of mechanisms or even products.
During recent years, advancesin modern € ectrochemi-
cd techniqueshavebeen madewnhichfadlitatesthemore
specific eectrochemicd oxidation of Trptobeutilized
inthe study of oxidation pathways'®. Electrochemical
detection of those speciesisusualy performed at mer-
cury™, or mercury amalgam®® e ectrodesat whichthe
formed mercury sulfide speciescan beoxidized at com-
paratively modest values of applied potential.

Much efforts have been madetoward decreasing
the overpotential and increasing the oxidation cur-
rent[19,20,21,22] .

Sugawaraet a.[* relate the possibility of the de-
termination of Trp and some other amino acids at a
level of 10°M by achemical modified carbon paste
electrode with copper (1) cyclohexylbutyrateand re-
verselinear sweep voltammetry after reduction of Cu(T).

Differentia pulsevoltammetry (DPV) usng modi-
fied carbon paste €l ectrode has been al so reported®
for thedirect determination of Trp.

Electropolymerized polypyrrole (ppy) filmshave
been widely used in recent yearsasameansto modify
electrode surface?. It isfounded that when this poly-
mer isoveroxidized, theelectrocata ytic activity isin-
creased in somecasesin selectivity.

Overoxidized poly pyrrole(OPPY)) film modified
electrodes have been studied previoudy!?>?27, These
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electrodesare easily prepared by el ectro-polymeriza
tion of pyrrolemonomer with subsequent overoxidetion
treatment.

Inthiscontext, the use of overoxidized polypyrrole
(PPY) asasurfacemodifier of glassy carbon(GC) elec-
trodes has been demonstrated to give rise to
voltammetric sensor with important anal ytical advan-
tageswith respect to bare el ectrodes. The most inter-
esting property of thismodified electrode isthat for
determination of 100uM Trp, interferencefroma15-
fold excess of tyrosine gave an positiveerror of 7.5%,
whilethe other amino acidsdid not exhibit any detect-
ableinterference.

EXPERIMENTAL

Apparatus

All electrochemicd experimentswere performed
with BEH-PAJOOH (M odel BHP2063+ potentiostat/
galvanostat, iran) and Hewlett Packard X-Y recorder
(USA). Anéelectrochemica cell withthreeelectrodes
was used for both the el ectropol ymerization and el ec-
trochemicd determination. A bare or OPPY-film-coated
GC disc electrodewith an areaof 3.14mm?wasused
asaworking electrode. Prior to surface modification,
the carbon el ectrode was polished successively using
0.05um aluminapowder suspension onasmooth cloth
and thenthoroughly rinsed withwater. Thiselectrodeis
referred to asfresh glassy carbon dectrode. A platinum
foil was used as auxiliary electrode and a saturated
calomé electrode (SCE) asthereference electrode.
All potentialswererecorded rel ativeto the SCE.

Reagents

Pyrrole(Merk, Darmstadt, Germany) waspurified
by doubledistillation and was stored in arefrigerator.
Stock 0.05M pyrrolesolutionswere prepared indeion-
ized water containing 0.1M lithium perchlorate(Merk,
Darmstadt, Germany). Other sol utionswere prepared
from anal ytical- reagent grade chemical swithout fur-
ther purification and by using doubledistilled and deion-
ized water. Stock Trp (Merk, Darmstadt, Germany),
wereprepared in 0.1M phosphate buffer solutions of
pH 6.5, potassium phosphate mono basicand dibasic,
sodium hydroxide(NaOH) were obtained from Merck
company. 0.5M NaOH solution was used for
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overoxidation of PPy/GC. All experimentswere car-
ried out at ambient temperature. All chemicaswere of
reagent grade.

Electropolymerization

Electrochemical polymerizationwascarried outin
0.05M pyrrolesolutionsinwater containing 0.1M lithium
perchlorate. Film growth was accomplished under cy-
clicvoltammetric conditionsinthe potentia range—0.2
to 0.85V%, Three cycles were carried out at a scan
rate of 200mV/s. Thethicknesswascontrolled by the
amount of charge passed and was estimated to be
0.1um by passing 24mC/cm?

Overoxidization of polypyrrole films on glassy
carbon electrodes

Ultrathin OPPY film electrodeswerepreparedin
two polymerization/overoxidation steps. PPy wasfirst
electrodeposited onthe GC by cyclic voltammetric as
mentioned above. PPy wasthen overoxidized by ap-
plying cyclic voltammetry programin solution of 0.5M
NaOH with 7 cyclesintherangeof —0.3 to 1.1V and
thescanrateof 20mV/s. Thisistheoptimum condition
for overoxidation of that polymer with respect tore-
gponsbility and sensitivity to the sol ution of tryptophan.

Sabilization of OPPy/GC eectrode

The most important problem in el ectrochemical
determination of Trp and other amino acidsisthat the
oxidation products, are adsorbed on el ectrode surface
and hencethe el ectrodes coul d not useable more. So,
for each measurement, the modified e ectrode must be
prepared again.

To eliminatethe problem of adsorbingamino acids
to the surface of the éectrode, anew method was pro-
posed inthe present sudy. Using thismethod, the need
to the el ectropolymerization and the subsequent oxida-
tion of the el ectrodeiseliminated. The procedurein-
cludeswashing of the électrode using distilled water
after each measurement and immersedin 0.5M NaOH
buffer solutiontogether with thereferenceand auxiliary
electrodes. Applying cyclic voltametric method where
a20mV/scydeisused, just at theidentica rangewhere
oxidation of polymer was carried out, the surface of the
electrodereactivated. Upon using such aneectrodein
an ana yte solution, the sameresult was obtained after
multiple use. So the significance of thismethod isto
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introduce anew technique wheretheresponse of the
electrodewould bestablefor at least 12 hrsperiode.

RESULTSAND DISCUSSION

Electrochemical preparation and char acterization
of PPy/GC electrode

Thecyclic voltametric condition for el ectropoly
meri zation was chosen dueto higher stablevoltametric
measurements of anaytswith respect to responsibility
and sengitivity to solution of Trp. Moreover, it hasbeen
suggested that this procedure alows coating to be ob-
tained with ahigher homogeneity!?9,

Figure 1 showsthecyclic voltammogram obtained
in free monomer solution at PPy-coated GC(a), bare
electrode (b) and OOPPy-coated el ectrode (C) infree
monomer containing prepared by thefollowing proce-
dure asdescribed in the Experimental section.

Asshowninfigure 1, the oxidation peak was ap-
peared at around —0.2V and reduction peak appeared
at around -0.5V corresponding to the polymer film
dogin-dedoping processinthe supporting e ectrolyte.
A decreaseintheoxidation signa dueto the polymer
rel axation?, was observed in second and successive
cycles. The peak currents depend on the thickness of
the prepared polymer.

Effect of the experimental variablesused in the
polymer electr o synthesison thetrp voltammetric
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Figurel: Cyclicvoltamogram of PPy-coated GC(a), bare
electrode(b) and OPPycoated electrode(c) in freemono-
mer (pyrrole) containing 0.1M LiCL O4,v=100mV/s(the
first cycleisshown)
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response

Theexperimental conditionsused for theprepara:
tion of polymer-coated electrodes may considerably
affect the voltammetric response of theanalyte under
investigation. Thus, theeffect of thedifferent variables
involved in the PPy electro synthesis on the Trp
voltammetric signal hasbeen considered in order to
achievethe best Trp el ectroand ytical response.

Since the type of doping anion can affect on the
Trp voltammetric response, some of theanionswere
selected to find the best doping anion, and after poly-
merization by each doping anions, each electrodewas
overoxidized in exactly similar parameters, and then
immersedin solutionof 0.1M H,PO,, HPO *buffer
(pH=7), containing 4x10-°M Trp and by differential
pulsevoltammetry (DPV) programintherang of 0.4to
0.9V. Theresultsareshownin TABLE 1.

In contrast to aboveresults, itisfounded that for
doping of polymer with CIO, and Fe(CN)_*anions,
themodified € ectrodehave maximum responsibility and
sengitivity to solution of Trp (with regpect to maximum
of Ip and minimum of Ep). Since LiClO, isacheap
electrolyte, it isused for further investigations.

Thenumber of potentia cyclesapplied for thepoly-
mer growth wastested regarding itsinfluence on the
Trp electrochemical response. Asshowninfigure 2,
the peak current is constant with number of cyclesup
tofive, andthenleveled off, which hasbeen attributed
to the achievement of ahomogeneous coating of the
glassy carbon electrode.

A very dlight decrease in Ip was observed from
three cyclesonwards, which might berelated to adeg-
radation of the polymer due to overoxidation in the
polymer formation process. Consequently, the slight
decrease in Ip may be attributed to a change in the
coating morphol ogy, in the sense of agresater compact-
ness. The number of two cycles was selected as an
optimum va ue under theworking conditions used.

The potentia scan rate at which cycling was car-
ried out also had aninfluence on the Trp peak current,
adecrease being observed with dower, and with faster
scan rates used, probably because at higher scan rate
leesmonomer isoxidized during each cycleand conse-
quently leespolymer is produced. 200mV/swas cho-
sen asan appropriate scan rate.

—= Fyll Poper

TABLE 1: Theresult of differential pulsevotammogramsfor
1.0x10*M Trp at OPPy-coated GC doped with different
anions

Ep/mV Ip/iA  Doppinganion  Number
580 31 SO~ 1
591 3.7 CcL 2
580 35 B,O;* 3
580 2.6 HCOy 4
581 35 H,PO, 5
573 33 HPO,* 6
610 1.8 Molibdat 7
574 2.9 NO; 8
582 4.0 EDTA 9
573 4.0 Dodecyl solfat 10
570 41 Fe(CN)g* 1
570 4.1 CLO; 12
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Figure2: Theconsequent of variety eectropolymerization
cycle number son electr ochemical response of obtained
OPPy dectrodestotheTrp. Theover oxidation conditions
wer e constant for each electrode. Theobtained electrode
in each case immersed in a Trp solution and the result
related tothecyclic voltametric deter mination of Trp

Regarding chemicd variablesof themonomer-wa-
ter solution, both background el ectrolyte and mono-
mer concentration were considered. A relatively high
concentration of doping anionsisneeded inthe poly-
mer el ectro synthesisto ensureeectro neutrality of the
polymer phasein the oxidized state. M oreover, ahigher
conductivity of the polymeric coating hasbeen observed
asthe supporting € ectrolyte concentration increases.
Thedecrease of thesignal observed for LiClO, con-
centrations higher than 0.1M can be explained by tak-
ing into account morphological changes of the coating
inthepresence of avery high dectrolyte concentration,
giving risetoamore compact structureof the polymer,
andthento adecreasein thecharge-transfer rate at the
conducting polymert?9,

Figure 3 showstheeffect of concentration of mono-
mer on response of obtained polymer to Trp.

Asshowninfigure 3, in concentration valuesless
than 0.025M and morethan 1M, decrease of the peak
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Figure3: Themonomer concentration effect (Pyrrole)in
electropolymerization stage on final response of OPPy
electrodetocyclic VVoltametric measurement of Trp. Other
conditionsarefixed

current isinduced, whileintherangeof 0.025M to 1M,
the peak current remains constant. Hence the concen-
tration of 0.05M wassdected inthisinvestigation.

Overoxidation of polypyrrolefilm placed on glassy
carbon electrode

Asmentioned above, it isfounded that when PPy-
coated electrode be overoxidized, theelectro catalytic
activity is increased in some cases of selectivity.
overoxidation of PPy isadestructive processwhereby
the conducting PPy isoxidized to ahigher oxidation
dateafter whichit becomes susceptibleto nucleophilic
attack 19,

Fgure4 showstheoveroxidation mechanismof Ppy
in basic medium. Az shown in figure 4, during
overoxidation, carbonyl groupsareintroduced into the
polymer backbone. This processusualy resultsinthe

addition of acarbonyl functionality tothepyrrolicrings
by losing of conjugation and hencetheinherent elec-
tronic conductivity. After undergoing oxidation anet
electronegative character isimparted to the polymer
film andit then undergoes cation perm sel ective behav-
ior resultinginoveroxidized (OPPy) filmand derivative
filmg*!, Sincethe OPPy repel sanionswith the neutral
carbonyl groupinstead of negativechargesite, eectro-
static binding does not occur, and the OPPy hasfast
response time and fewer memory effectsand isfree
from the problem of saturation of thebinding sites. A
thinner ion-selectivefilmisawaysdesrableduetoan
expected faster responsetimeand higher sensitivity®4,

Inthiswork, for overoxidation of PPy film, cyclic
voltammetry programisusedintherangof —-0.3to 1.1V
with number of 7 cyclesat scan rateof 20mV/sandin
solution 0.5M of NaOH. The mentioned conditionsare
optimized.

Effect of theexperimental variablesused in over
oxidation of polymer on theTrp voltammetricre-
sponse

Theexperimental parameter for overoxidation of
PPy-coated dectrode havemain effect on voltammetric
response of obtained modified e ectrode and therefore
on response to analyte. In the present work it is at-
tempted that these parameters become optimum to
achieve best responsefor Trp. Thus, the effect of the
different variablesinvolved intheoveroxidationonthe
Trp voltammetric signal has been considered in order
to achievethebest Trp electroanalytical response.

There aretwo methodsfor overoxidation of poly
pyrrole-coated GC dectrode: cyclic voltammetricand
potentiostatic programs, and hence both of them have
investigated in different parametersto givethebest re-
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Figure4: Theoveroxidation mechanism of Ppy in basic medium
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sponse for Trp. The result have shown that
overoxidation with cyclic voltammetric hasmore sta-
bility and repeatability responsefor Trpin comparison
to the other methods. Hencethe cyclic voltammetric
program wasused to overoxidation of polymer coated
GC electrode.

The solvent pH plays an important role in the
overoxidation. Thedifferent in solvent that overoxidation
takeplace, induceaconsderableaffect onvoltammetric
response of the obtained el ectrodein the ana yte solu-
tion. Figure 5 showstheeffect of dectrolyte (at differ-
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ent pH values), in overoxidation stage of PPy-coated
GC dectrode, that effect on responsibility of obtained
electrode.

Asitseemsinfigure5, overoxidationindifferent
pH va uesinduce different responsesfor obtained el ec-
trode. Up to pH=10 no response was observed, how-
ever for overoxidation at pH valuesmorethan 10, the
peak current (Ip) increases sharply by raise in pH.
Maximum peak current isvisibleat pH=13.5 that ap-
pertain to 0.5M of NaOH. So the solution of 0.5M
NaOH was sel ected as better solvent to overoxidation.

In order to obtain the best rangeto overoxidation,
elither theinitial or thelast potentialswere selected as
thevariableand theother constant. Thereby thedectro
polymerization conditions of monomer and other ex-
perimental conditionswere selectedin constantandin
optimal stateasmentioned before. Sothe potentia val-
uesof 0.85,0.95, 1, 1.1, 1.2, 1.3V was selected as
respectively thefinal potentia ongoing of overoxidation
of PPy-coated e ectrodewith cyclic voltammetric pro-
gram. Each of the el ectrodesthat obtained, immersed
in solution of Trp to gain best response with cyclic
voltammetric program intherang of 0.4t0 0.9V and
with scanrate of 100mV/s.

Figure 6 showstheeffect of find potentid quantity
in response of the obtained electrode in cyclic
voltammetric measurement of Trp.

Theoptimuminitia potential in overoxidationis
obtained asmentioned for find potential . So the poten-
tial valuesof —0.5, -0.3, -0.1, 0.1V was selected re-
oectively astheinitia potentia ongoing of overoxidation
of PPy-coated e ectrodewith cyclic voltammetric pro-
gram. Theresultisillustratedinfigure?7.

Asshowninfigure6 andfigure 7 thefind potentia
of 1.1V andtheinitid potentid of —0.3V in overoxidation
of polymer, produce maximum responsi bility and sen-
stivity to Trp solution, soit was selected asbetter range
to overoxidation of PPy-coated el ectrode.

Thescan ratein overoxidation of PPy-coated e ec-
trode, haveimportant rolein respons bility and sens-
tivity of obtained e ectrode. Figure 8 showstheeffect of
scan ratein overoxidation on response of the obtained
electrodein cyclicvoltammetric measurement of Trp.

Asshowninfigure8. thescanrateof 20mV/sin
overoxidation of polymer produce maximum respons -
bility and sengitivity of obtained electrode, and was se-

—— a%a['yttaa[’ CHEMISTRY
A ndian W



174

Determination of tryptophan in pharmaceutical

ACAIJ, 7(3) January 2008

FPull Paper

G | 0,67
-I-' —— p 1
7 'k_xl w51 rua:
B4 % 106
< 9- x“‘x\ 1064 o
S gfmes” T, j083 &
3 1 0.62
2 061

0 G0 100 150 200 =280

Scan rate (mV/s)
Figure8: Theeffect of scan ratein over oxidation stageon
response of the obtained electr odeto cyclic voltammetric
measur ement of Trp. other conditionsarefixed

10 g4z
g ||;]
g I s
| —a— X )

" \ + 0644
—~ a| i .
3 @& >
o 44 it LIQJ-

— 064
5 e
7 O —t 635
B A @& 28« & E f ues o

Number of cycle
Figure9: Theeffect of over oxidation cycle numberson
response of the obtained electr odeto cyclic voltammetric
measurement of Trp. Other conditionsarefixed and opti-
mized

Current (uA)

- "_I'. I
.| - e —
\

A
- -~
— -
e

1.2 D45 075 I'IIZ'Z- 08 085 07 27 D& 085
Potential (V)
Figure10: Cydicvoltammogramsof 1.0x10“M Trp at (a)
bareGC dectrode (b) OPPy-coated modified GC eectrode.
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lected as better scan rate to overoxidation of PPy-
coated electrode.

The number of potential cycles applied for
overoxidation of polymer aswell as polymer growth

wastested regarding itsinfluence on the Trp el ectro-
chemical response (Figure9).

Figure 9, shows that the peak current increased
sharply with number of cycles up to 7, and then by
increase of cyclebehumdrum. Thisisprobably dueto
that before 7 cyclesin overoxidation, the amount of
polymer that overoxidized, isnot thetotal amount of
the polymer, and by increasing the number of cycles,
theamount of polymer that isoveroxidized becomes
moreandthat is, theresponsi bility and sensitivity of
obtained electrode are increased. However after 7
cydes, sncethetotd amount of polymer isoveroxidized,
increasing the number of cyclesdo notinduceany in-
creaseinresponsi bility and sensitivity of the obtained
electrode. So the number of 7 cycleswas selected as
theoptimum number of cyclesfor overoxidation of PPy-
coated GC el ectrode.

Electroanalytical studiesof theTrp oxidation pro-
cess at OOPPy-coated GC electrode

The objective of the present study isto proposea
simpleand fast method for the determination of Trp.
Thusapreliminary study has been devel oped in order
to compare the response of CME and glassy carbon
(GC) dectrode. For Trp low sengitivity and resolution
was observed for bare GC, pointingtothe CME asthe
best choicefor the determination of thisanayteinthe
further studies. Thedifferences should berelated with
thehigher activeareaof the CME when compared with
GC.

For CV, the potential window ranging wasbetween
0.4and 0.9V (versus SCE) and scan rate of 100mV/s
for thefirst cycle.

Figure 10 showsthedifferent ability of abare GC
and OOPPy-coated modified GC electrodesin mea-
surement of Trp. It wasfound that modified el ectrode
have an increase (and shift) in peak current. Asitis
showninfigure 10, OOPPy-coated modified GC elec-
trode has an effect of increasing the magnitude of the
background current. Provided CV from supporting
aonedectrolyteconfirmsthisstate.

Theinfluenceof pH onthedectroandyticad response
of Trpwasstudied by cyclic voltammetry usnga0.1M
phosphate buffer sol ution asbackground el ectrolyte.
Plot of peak current and peak potentia versuspH are
showninfigurell. Itisclearly manifested that protons
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areinvolved in the oxidation processes of thiscom-
pound at OOPPy-coated GC electrode. In all cases

more positive peak potential valueswere obtained as
pH decreases, thusthe e ectrochemica oxidation being
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Figurel4: Therdation between |p and v1l/2(v=scanrate)
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electropolymerization and over -oxidation and other condi-
tionsareoptimized

easier in basic media, but despiteincreasing of peak
potential, the peak current isvaried with increasing of
pH asshowninfigure 11. Theresult of cyclic voltamet-
ricanalysisof Trpindifferent pH valuesareillustrated
infigure12.

Asfoundinfigurel2, the peak current for neutral
pH valuesislarger than thosefor acidic or basic pH
values. SothepH of 6.5 was selected owing to maxi-
mum amount of Ip.

Cydlicvolttammogramsof 1.2x10*M Trp solutions
were performed at OOPPy-coated GC electrode at
potential scan rates between 10 and 300mV's?t. The E,
dopevs.log v plot(R?=0.9967) was44.267, thusdem-
ondratingthat the Trp oxidationisirreverablereaction,
anditscurrent isdiffusion controlled. Moreover, the
peak potentia was shifted to more positivevauesas
thescanrateincreased, indicating theirreversibility of
theeectrodic process. Thisresultsshowninfigure 13.

Incontragt, cyclic voltammogramsunder thesame
experimental conditions at OOPPy-coated GC elec-
trodeshowsthat l, changelinearly with v (R?=0.9975)
over thewhol e scan raterangetested(10to 300mVs?)
asshowninfigure14.

All these data clearly demonstrate that, for the
OOPPy-coated GC electrode, the current was purely
diffusion-controlled.

A linear cdlibration graph (R?=0.9992) was obtai ned
for Trpinthe25to 225uM concentration range, with
sdop and intercept values 0.0444 and 2.3707, respec-
tively, asshowninfigure 15. Theresulted detectionlimit
iS6.9x10°M.

DPV determination of Trp in pharmaceutical
samples
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Figurel5: Therdation between | p and analyteconcentr a-
tion in phosphate buffer solution of Trp (pH=6.5). The
electropolymerization and over-oxidation and other condi-
tionsareoptimized

TABLE 2: DPV determination of Trp in phar maceutical
samples

Tryptophan

Sample Composition content(m<) E[)/ror
DPV_ UV "
S1? Trp 248 250 -0.8
Tyrosing(2200mg)
b Trytophan(510mg)
S2 Phenylal anin(20mg) 260 251 +35
cysteine(240mg)
Cysteine chloridrate(2mg)
L-lysing(300mg)
Citric acid(5mg)
3 Pyridoxine chol oridrate(20mg) 133 132 +07

Buclizine, Chloridrate(10mg)
Cyanocobal amice(50mg)
Sodium Saccharinate’
Citric acid®, Tryptophan®
a : Trypthophan tablet(purchased from biogenesis laboratories,
South Africa); b: Amino acid drug (purchased from razi com-
pany, Iran); c: Purchased in drugstores; d: Quantity not labeled

Sincethe sensitive of OPPy (that gained in opti-
mum conditions) for Trpindifferentid pulsevoltammetry
(DPV) issevera timeshigher thanin CV, hence DPV
was used to determination of thisanayt in pharmaceu-
tical samples. Theresultsareshownin TABLE 2.

Asshownin TABLE 2, thecontent of Trpinsuch
sampl es determined by the present method using DPV
at OPPy arein good agreement with those determined
by indirect spectrophotometric method.

Themain advantageisthat the present method is
faster and easi er than the spectrophotometric proce-
dure, which takes 50min just for the tryptophan
derivatization step.

CONCLUSION

Itisdemonstrated that the €l ectrochemica response
fortheoxidationof tryptophanisdraméticalyimproved

for electrodes coated with overoxidized poly-pyrrole
coated glassy carbon when compared to bare glassy
carbon electrodes.

The obtained resultsdemongtrate that the e ectrode
coated with overoxidized poly-pyrrole can be success-
fully used for the monitoring of somebiological com-
pound such astryptophan. These modified el ectrode
show advantageous el ectrochemical propertiesdueto
thed ectrocata ytic ability of themodified surface, which
givesriseto the possibility of applying low potential
and largecurrent valuesfor thevoltammetric detection.

The advantage of the proposed methodistheuse
of optimized conditionstofast, inexpensiveand sensi-
tive procedurefor the determination of tryptophanin
pharmaceutica formulations.
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