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ABSTRACT

A simple and sensitive kinetic spectrophotometric method has been devel-
oped and validated for the determination Lisinopril in bulk drug and in its
pharmaceutical tablets. The method was based on the oxidation of lisinopril
(LSP) with alkaline potassium permanganate resulting in a green colored
reaction product. The reaction was monitored spectrophotometrically by
measuring the absorbance of the reaction product at 610 nm. The factors
affecting the reaction were studied and optimized. The stoichiometry of the
reaction was determined and the reaction pathway was postulated. The
activation energy of the reaction was cal culated and found to be 29 k joule
mole®. Theinitial rate and the fixed time methods were used for construct-
ing the calibration graphs. Theanalytical performance of both methodswas
validated, and the results were satisfactory, however, the fixed time method
was superior. The method was directly applied to the determination of LSP
inbulk drug and by standard addition method initscommercial pharmaceu-
tical tablets. Themean tablet |abel claim percentagewasfound to be 100.2 +
0.25 (n=4). Statistical comparison of the results with those obtained by a
reference method showed excellent agreement between the accuracy and
precision of the two methods. The proposed method has agreat valuein its
application to the analysis of LSP in quality control laboratories.
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INTRODUCTION

Lisinopril dihydrate(LSP), (S)-1-(N,-(1-Carboxy-
3-phenylpropyl)-L-lysyl)-L-prolinedihydrate, isadrug
of the angiotensin converting enzyme (ACE)
inhibitor class that is primarily used in treatment
of hypertension, congestive heart failure, heart attacks
and asoin preventing renal and retinal complications
of diabetes!. Historicaly, LSPwasthethird ACE in-
hibitor, after captopril and enalapril?. Therearenum-

ber of propertiesthat distinguish LSPfrom other ACE
inhibitors. Itishydrophilic, has long half-life and tissue
penetration and isnot metabolized by the liver®.
Because of thethergpeuticimportance of LSP, there
ismuchinterest initsdetermination for the purpose of
pharmaceutica qudity control. The British Pharmaco-
poei d“ recommendsapotentiometrictitration method
for determination of LSP bulk material andanHPLC
method for thetabl ets. The other ana ytical methods
that have been reported for this purpose were the sub-
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ject of many reports. The methodsthat have beenre-
ported before 1991 werereviewed by Ip. et al™®. The
methodsthat have been reported thereafter includegas
chromatography®®, HPLC'®1", capillary electrophore-
S92 dectrochemica methodd? immunoassays®®
21 gpectrofluorimetrytt-30:31 and spectrophotometric
methodg%-%1, Based on the number of reportscited
inthesearticles, spectrophotometry isconsidered the
most widdy used technique. Thisisattributedtoitsin-
herent amplicity, low cost and wideavailability inmost
qudity control laboratories. Furthermore, kinetic spec-
trophotometric methods are becoming of great interest
inthefield of pharmaceutica analysis®%. Theappli-
cation of these methods offers some specific advan-
tages such asimproved selectivity, avoiding theinter-
ference of the colored and/or turbid background of the
samples, possibility of avoiding theinterferenceof the
other activeingredients present inthecommercia prod-
uctsand reduction of the analysistimewhen theana
Iytical reaction requireslongtimefor completion.

LSPisweakly absorbing light inthe UV region®®
and thusit issubjected to interferencefrom excipients
and/or impuritiesif direct spectrophotometric method
is used. Therefore, a proper chromogenic reaction
should beemployed. Ingenerd, chemical reactionsare
characterized by two ways*! thefirst oneisthefina
equilibrium composition and the second isthe speed
with which thereactionsreach to anend. Thefirst type
of thesetwo approaches could successfully be applied
if the system isthermodynamicaly favorable. The sec-
ond typemay be used if the system isthermodynami-
cdly unfavorable, anditisusudly achieved by usngthe
information obtained from therate of the reaction(“?,
The concentration of the substance under investigation
may affect acertain reaction rateand thisrelationship
could beandyticdly useful. No attempt hasbeen made
regarding thekinetic spectrophotometric determination
of lisinopril. Therefore, the devel opment of akinetic
spectrophotometric method for determination of LSP
wasvery essential.

The present study describes, for thefirst time, the
development of asimple and sensitive kinetic spec-
trophotometric method for the determination of LSP.
Themethodinvolved theoxidation of LSPwithakaine
potassium permanganate at room temperature and
monitoring thereaction by measuring the absorbance
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a 610 nm. Theinitid rate congtant and fixed timemeth-
odsweretried and after their validation, thefixed time
method was adopted for thedirect determination of the
druginbulk material and by standard addition method
in case of thecommercial tablets.

EXPERIMENTAL

Apparatus

Double beam UV-Visible spectrophotometer
(model UV-1601PC, Shimadzu., Japan) with matched
1-cmquartz cellswas used throughout the present work.

Chemicalsand dosageform

Lisnopril Dihydratewasobtained from Zenecal td.,
UK. Zestril® tablets (20 mg LSP per tablet, lot LI 374)
wereobtained fromlocal Saudi market. Potassium per-
manganate (M erck, Schuchardt, Munich, Germany)
was prepared as an agueous stock solution of 1x1072
M. Sodium hydroxide (Aldrich Co Ltd., Gillingham-
Dorst, Germany) was prepared as4 M aqueous sol u-
tion. Water used was distilled or demonized water. All
other solventsand other chemica sused throughout this
study wereof anaytical grade.

Prepar ation of standard and samplesolutions
Prepar ation of stock standard solution

An accurately weighed amount (100 mg) of stan-
dard LSPwasdissolved in about 70 ml of water ina
100-ml cdlibrated flask. Theresulting solutionwascom-
pleted to volumewith water. Thisstock solution (1 mg
mi~') wasdiluted with water to obtain working stan-
dard solution containing 100 ugmi-'.

Prepar ation of thetablet samplesolution

Twenty tabletswerewei ghed and finely powdered.
A quantity of themixed powder equival ent to 100 mg
of anhydrous L SPwastransferred into a100-ml cali-
brated flask and about 70 ml of water were added.
Theflask was swirled and sonicated for 5 min, com-
pleted to volumewith water and filtered rgjecting the
first portion of thefiltrate. Portionsof thefiltratewere
diluted with water to obtain solutionsresembling the
working standard concentration (100 ug mi-).

Effect of potassium per manganate concentration
Theeffect of KMnO, concentrationwasstudied over
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therange 3.5x10 - 3.5x10° M using constant con-
centrationsof lisnopril and NaOH for afixed timeinter-
val and plotting agraph of absorbance of thereaction
product versus KMnO, concentration and the one cor-
responding to the maxi mum absorbance was chosen.

Effect of sodium hydroxide concentration

The concentration of sodium hydroxidewasvaried
in the reaction mixturefrom 0.05-0.5 M keeping al
the other parameters(including the concentration of the
drug, concentration of KMnO,, final volumeof there-
action mixtureand thetimeinterval) constant. Theab-
sorbance val ues of the col ored product was measured
againgt asmilarly treated reagent blank each timeand
plotted against NaOH concentration and the onere-
sultingin the maximum absorbance val uewas chosen.

General recommended procedures and data
treatment

Twoidentical setsof thereaction mixturewerepre-
pared by transferring varying volumes (1.0— 6.0 ml) of
L SPworking standard solution (100 ug ml-!) into 10-
ml calibrated flasksfollowed by 1 ml of NaOH (4 M).
Two milliliter of KMnO, solution (1x10* M) were
added to each flask, immediately compl eted to volume
with water and mixed. One of thetwo setswasmoni-
tored at 25+1°C and the other at 70+1°C by measuring
the absorbance values at wavelength of 610 nm asa
function of timeagainst reagent blank tregted smilarly.

Regarding the tablet sample, astandard addition
cdibration curvewas congtructed. Different but gradu-
ally increasing volumes of the L SPworking standard
solution (100 ug ml-') wereadded to afixed volume of
theworking sample solution in each of aseriesof 10-
ml calibrated flasks except one. The procedure was
completed asexplained above.

Thekinetic datathat hasbeen recorded weretrans-
formed to the Slide Write Plussoftware, version 5.011
(Advanced Graphics Software, Inc., CA, USA) for
curvefitting, regressonandysis, and satistical cacula
tions. Theinitid rate (K) of thereaction at different con-
centrationswas obtai ned from the slope of the tangent
totheabsorbance-timecurve. Thecdibration curvewas
constructed by plotting thelogarithm of theinitial rate
(log K) of reaction versuslogarithm of the concentra-
tion (log C) of thedrug. Alternatively, thecalibration
curvewascongtructed by plotting the absorbance mea-
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sured after afixed time of 20 min versusthe concen-
tration of thedrug.

Deter mination of themolar ratio of thereaction

The Job’s method of continuous variation was em-
ployed in this study. Master equimolar solutions
(2.5x10° M) of each of LSPand KMnO, were pre-
pared separately. Series of 10-ml total volumes con-
taining mixtures of LSP and the analytical reagent
(KMnQO,), were made up comprising different
complementary ratios[0:10, 1:9, ..... 9:1,10:0] of
LSP:KMnQ, in 10-ml calibrated flasks each contain-
ing 1.0 ml of 4 M NaOH. The solutionswere further
mani pulated as described under the general recom-
mended procedures and datatreatment. The absor-
bance of the reaction mixture versusthemolar ratio
of LSP:KMnO4 was plotted from which the stoichi-
ometry of thereaction was determined.

Evaluation of thekinetic methods

After conducting the experiments under the opti-
mum reaction conditions, the data obtained from the
experimentscarried out at different timeintervalswere
attempted to fit on one of themodel s corresponding to
theinitial rate or thefixed timekinetic methods. The
most suitable method was sel ected taking into consid-
eration linearity, therange of applicability, the sengtiv-
ity, the correlation coefficient (r) and theintercept.

Applications

After the method was established, added amounts
of bulk lisinopril powder were analyzed to find the %
recovery. Commercid tabletsof lisnopril weredso ana
lyzed by the proposed standard addition method after
preparation of the sampl e sol ution as described under
preparation of thetablet samplesolution.

RESULTSAND DISCUSSION

I nvolved reaction and theabsor ption spectrum

Potass um Permanganate (KMnO,) isastrong oxi-
dant, and itsoxidation of the organic compoundsiswell
known to be pH dependent. During the course of the
reaction, the valance of manganese changes and the
intermediateions have been suggested as participating
oxidants. The speciesthat are considered as potential
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oxidants depend on the nature of the substrate and the
pH of the medium™?. KMnO, has not been used pre-
vioudy for the spectrophotmetric determination of LSP,
Inthe present study, thereaction of alkalineKMnO,
with LSPwasinvestigated, and it wasfound that LSPis
vulnerable by KMnQ,. Thiswas evident from the de-
creaseintheviolet color (A, a 525nm) of KMnO,
accompanied by the appearance of a green-colored
reaction product (A,__ at 610 nm). The formation of
thiscolored product was monitored spectrophotometri-
caly. Theabsorption spectrum of thereaction product
isshowninFigurel.
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Figure 1: Absor ption spectrum of thereaction product be-
tween LSP (1.48x10* M) and KMnO, (2.0x10° M) in the
presenceof NaOH (0.4 M). Thereactionswerecarried out at
room temper atur e (25¢2°C) for 20 min.

Optimization of thereaction conditions

Thefactorsaffecting the reaction conditions (con-
centration of KMnO,, alkdinity, temperature, and the
diluting solvent) were studied by dtering each variable
inturn whilekeeping the others congtant. When thein-
tensity of the devel oped color wasrecorded asafunc-
tion of the concentration of KMnO,, it wasfound that
the absorbance valueswere proportional to the con-
centration of KMnO, up to aconcentration of 1.5x10°
M after whichit wasamost constant (Figure 2). Based
on this finding, KMnQ, at afinal concentration of
2.0x10° M was added to the reaction mixtureto en-
sureitspresencein excess, and this concentrationwas
kept congtant in all the subsequent experiments.

Asfar asthealkalinity isconcerned, best results
were obtained when NaOH was used. The optimum
concentration of NaOH was obtained inthe same man-
ner aswiththe KMnO, andit wasfound to be afinal
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concentration of 0.4 M (Figure 3). Thereactionwas
carried out at room temperature (25+2 °C) and at an
elevated temperature of 70+2 °C, using athermostati-
cally controlled water bath (Grant Type GD100, En-
gland). Therateof color development washigher a the
elevated temperature (Figure4), with obvioudly ulti-
mate better sensitivity. Nevertheless, the subsequent
experimentswere carried out at room temperatureto
samplify theanaytica procedure, by avoidingtheuseof
extraequipment of controlled-temperature water bath,
on theexpenseof lower limit of detection. Thisdeci-
sionwasbased onthelCH guiddlinesfor vaidation of
andyticd procedures*d, which do notincludethelimit
of detection (LOD) asapart of thevalidation.
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Figure2: Effect of KMnO, concentration on ther eaction of
KMnO,with LSP(1.23x10~*M)in presenceof NaOH (0.4 M).
Thereactionswerecarried out at roomtemperature(25+2°C)
for 20min.
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Figure3: Effect of NaOH concentration on thereaction of
KMnO, (2.0x10°M) with L SP (1.23x10* M). Thereactions
werecarried out at roomtemper atur e (25+2°C) for 20 min.
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Figure4: Effect of temperatureon ther eaction between alka-
lineKMnO, (2x10* M) and lisinopril (9.86x10° M) with
timeat room temperature, 25£2°C (O) and at 70£2°C (®).
Regarding the most appropriate solvent for dilu-
tion, water was sd ected being themaost convenient avail-
ablesolvent besidesitsexcellent rolein keeping the
oxidizingreagentinionicform.

Soichiometry and mechanism of thereaction

Thestoichiometry of thereaction betweenKMnO,
and LSPwasinvestigated by Job‘s method (continu-
ousvariation method). Theresultsindicated that the
ratio of LSP: KMnO,was 1.3 (Figure 5A). Based on
thisratio, the reaction pathway was postul ated to pro-
ceed asshown in Figure 5B. Thesefindingswerein
agreement with the reported resultsfor an oxidation
procedureinvolving alkalineKMnO, 4,

Evaluation of thekinetic methodsof thereaction

Therate-constant method

Under the optimum reaction conditions, the absor-
bance-time curvesfor thereaction of varying concen-
trationsof LSP: 2.47x10° M —1.48x10*M (10— 60
ug ml—) with afixed concentration of KMnO, (2.0x10°
M) in presenceof NaOH (0.4 M) weregenerated (Fig-
ure 6). From the graphs, therate of the reaction was
found to be dependant on L SP concentration [LSP]. It
increased asthe[LSP)] increased indicating that there-
action rate obeysthefollowing equation:

K (rate) =k’ [LSP]" D

Wherek' isthe pseudo-order rate constant of there-
action. Theinitial reaction rateswere determined from
the dopes of the variable-time method measurements
(asAA/AL), where Aistheabsorbanceand tisthetime
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Figure5: Job’s plot for absorbance versus molar ratio of
LSP:KMnO, (A) and theschemefor thereaction pathway
postulated for thereaction of KM nO, with L SPin presenceof
NaCH (B).
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Figure 6 : Absorbance versustime curvesfor thereaction
productsbetween alkalineKMnO, (2.0x10° M) and different
concentrationsof L SP.
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inseconds. By determining thelogarithmsof therates
and the corresponding lisinopril concentration, equa-
tion (1) istransformed into:
LogK=Log (AA/At)=Logk’ +nLog[LSP] 2

A plot of log K (log AA/t) versuslog [LSP] re-
sultedinadtraight line (Figure7).

1.3

Log K

_2.5 L | L | L | L | L |
46 44 42 40 -38
Log C
Figure7:Aplot of logK (rate) versuslog[L SP] concentra-
tion obtained from thereaction of KMnO, (2.0x10°M) with
varying concentrationsof L SPin presenceof NaOH (0.4 M).
The reactions were carried out at room temperature

(25£2°C) for 20 min.

Alternatively, theregression anaysisof thedataof
Log (K) versusLog[LSP] by theleast squares method
yielded thefollowing equation:

-3.6
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LogK (rate) =1.9321 + 0.9127 Log [L SP] (r =0.9987)
From which the rate constant (k') was found to be:
85.5 sec! and the reactionisfirst order (n = 0.9127
I.e. approximately 1) with respect to LSP. However
under the optimized reaction conditions, the concen-
trations of KMnO, and NaOH werein large excess
compared to that of LSPinthereaction solution, and
therefore, thereaction wasregarded asapseudo-first
order reaction. TheLOD and LOQ va ueswerecal cu-
lated according to ICH guidelines*®! and they were
foundtobe2.22 pg m1*(5.47x10-°M) and 11.2 pg
mi(2.76x10° M) respectively.
Thefixed-timemethod

Inthismethod, the absorbance val uesof the reac-
tion mixtures containing varying amountsof LSPwere
measured at pre-selected fixed timeintervals. Calibra-
tion plotsof the absorbance ver susthe concentration
of LSPwere established after dlowingthereactionsto
proceed for the pre-selected fixed timeintervals. The
regression equitions, correlation coefficients(r), limits
of detection (LOD) and limitsof quantification (LOQ)
aregiveninTABLE 1. Thewidest linear rangeswere
obtained at 5, 10, 15 and 20 min reaction times. How-
ever thebest linearity (r =0.9993), thelowest standard
deviation of intercept, thelowest stlandard deviation of

TABLE 1: Analytical parameter sfor the proposed fixed time spectrophotometric method for deter mination of L SP.

Reaction Linear range Intercept Standard deviation Slope Standard deviation Correlation LOD LOQ
time(min)  (ugml™ of inter cept of sope coefficient  (ugml™ (ugmi™)

5 25-260 0.00033 0.01203 0.0039 0.00031 0.9877 10.2 30.8
10 10-150 0.02493 0.01044 0.00654 0.00027 0.9967 5.3 16.0
15 8-100 0.02340 0.00956 0.00590 0.00025 0.9987 5.3 16.2
20 6-80 0.02367 0.00871 0.01203 0.00022 0.9993 24 7.2
25 5-75 0.03220 0.01847 0.01347 0.00047 0.9975 45 13.7
30 4-65 0.03547 0.01984 0.01466 0.00051 0.9976 45 135
35 3-60 0.04647 0.02447 0.01578 0.00063 0.9968 5.1 155
40 2-55 0.05973 0.02452 0.01663 0.00063 0.9971 4.9 14.7
45 2-50 0.06467 0.02207 0.01746 0.00057 0.9979 4.2 12.6
50 2-50 0.09247 0.03225 0.01703 0.00083 0.9953 6.2 18.9
55 2-50 0.09000 0.03114 0.01777 0.00080 0.9960 5.8 175
60 2-50 0.10093 0.02980 0.01767 0.00077 0.9962 5.6 16.9

dope, thelowest LOD and thelowest LOQ werefound
when thereactiontimewasfixed a 20 min.
Comparing the rate-constant method and the
fixed-time method (at 20 min), the later was found
better with respect to the correlation coefficient (r) and

the LOQ whilethe LOD valuesfor both methodswere
comparable. Inaddition, thefixed-timemethod iscon-
venient and easier to perform. Therefore, thefixed time
method at 20 min asapre-salected fixed timewas pref-
erably used inthe present study.
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The apparent rate constant and the energy of
activation

Theabsorbance-time curveswere generated at two
temperatures (25+2°C and 70+2 °C) using fixed con-
centration of LSP (7.4x10-° M) and KMnO,
(2.0x10-2 M) (Figure 4). From these curves the ap-
parent rate constant (k) for each of thetwo tempera-
tureswascal cul ated. The activation energy, defined as
the minimum kinetic energy that amol ecule possessin
order to undergo areaction, was determined based on
Arrheniusequation:

Logk =logA—Ea/2.303 RT

Where k is the apparent rate constant, A is the fre-
guency factor, Eaistheactivation energy, T isthe ab-
solutetemperature (°C + 273), and Risthe gas con-
stant (1.987 caloriesdegree mole™). Sinceonly two
temperatures(T, and T,) wereusedinthe present study,
then the above equation could bewritten as:
Logk,=logA—-Ea/2.303 RT, (@)
Logk,=logA—-Ea/2.303 RT, 2
Substracting equation (1) from equation (2) will yield
thefollowing equation:
Log(k,/k)=Ea(T,-T,)/2.303RT,T, ©)
Thevauesof (k) obtained at each of thetwo tempera-
tureswere substituted in equation (3) together withthe
values of T, (298 °K), T, (343 °K) and the gas con-
stant R (1.987). From these data, the activation energy
was cal culated and found to be 29 k joule mole™.
Validation of the proposed methods

Selectivity, linearity, and sensitivity

Under the optimized conditionsthe reagent blank
treated Ssmilarly showed absorption characteristicssami-
lar tothose of KMnO,with__ at 525 nm whilethe
A, of thereaction mixturewasfound at 610 nmindi-
cating asel ective oxidation reaction between lisinopril
and KMnO4. It isa so worth mentioning that the pro-
posed kinetic method was performed inthevisiblere-
gionaway fromtheUV regionwheretablet excipients,
which might be co-extracted from the dosage forms,
may interfere.

Fixed timemethod was adopted for measuring the
absorbance va ues of thereaction mixtures. Linear re-
lationship with good correlation coefficient (r = 0.9993,
n = 5) wasfound between the absorbance of thereac-
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tionmixtureat A, versusLSPconcentrationinthe
range of 10 ug ml™' (2.47x10° M) — 60 pg ml™!
(1.48x10*M); thedataispresentedinTABLE 1. The
regression equation of the calibration curve obtained
was. Y =0.02367 (+0.00871) +0.01203 (+ 0.00022)
X; where X and Y arethe L SP concentration and the
absorbancevaueat 1 respectively. Thelimit of
detection (LOD) and limit of quantification (LOQ) were
calculated accordingto the|CH guiddinesfor vaida
tion of analytical procedure“. The calculation was
based on the standard deviation of the intercept and
thedopeof thecdibration curveusingtheformula LOD
or LOQ = «o/S, wherex = 3.3 for LOD and 10 for
LOQ o isthestandard deviation of theintercept, and S
isthe slope of the calibration curve. LOD and LOQ
werefoundtobe 2.4 ng mL* (5.92x10° M) and 7.2
ug mL1(1.77x10° M), respectively. These val ues of
LOD and LOQ indicate good sensitivity of the pro-
posed kinetic specrophotometric method.

Precision and accuracy

Intra-day and inter-day precisions were studied
treeting concentration levelsranging from 20 ug ml to
60 ug ml™ of LSPinreplicatesaccordingto thegenera
procedure and analyzed by the proposed method dur-
ing the sameday and on four different days. Themean
% recovery valuesfound ranged from 97.80— 103.82
(withRSD ranging from 0.38—1.61) for the intra-day
and from 99.17—102.22 (with RSD ranging from 1.27
—3.61) for the inter-day recovery study (TABLE 2).
TABLE 2: Precision for thefixed-time spectrophotometric
method for deter mination of L SP

Recovery (+ RSD)?

Concentration

added I ntra-assay Inter-assay
(ug mi™Y) Con(f:sﬂarj\tion Recovery Con;:gﬂtnrc?tion Recovery
gmy  CRSDT gy  ERSDY
20 19.56 97.8+1.09 2041 102.06+2.97
30 31.15 103.82+1.64 30.66 102.22+3.61
40 39.44 98.59+0.57 39.80 99.51+2.48
50 50.28 100.57+0.38 49.58 99.17+2.90
60 59.41 99.02+1.54 59.78 99.63+1.27
Mean 99.96+2.38 100.52+1.49

aValues are mean of three deter minations.

Obvioudy, thesmall valuesof RSD especidly for the
intra-day recovery studiesconfirmed thehighprecision
of the proposed method.
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Similarly, theaccuracy of the proposed method was
determined by the recovery studies of different con-
centrationsof lisinopril coveringthelinear rangeof the
method within asingleday (intra-day) and onfour dif-
ferent days (inter-day). The % recovery valueswere
caculated using theformula: (found experimenta con-
centration/nominal concentrationx100). The mean re-
covery valueswerefound to be 99.96% + 2.38% and
100.52%+1.49% from intra-day and inter-day analy-
g srespectively, indicating theaccuracy of the proposed
method (TABLE 2).

Robustnessand ruggedness

In order to measure the extent of the method ro-
bustness, someof thecritical reaction conditionssuch
asthe KMnO, concentration, NaOH concentration,
theroom temperature and the sel ected fixed time of the
reaction were changed whilekeeping the other param-
eters unchanged. The changes made werewithin the
range of 1-10% of the optimum recommended condi-
tions. Theresultsreved ed that themethod was robust
for thesesmall changesand theresultswere not signifi-
cantly different.

The ruggedness of the method was evaluated by
carrying out the analysis of L SP using the proposed
method independently on different daysontheandysis
of aseriesof LSP samples. Theresultsobtained were
comparableindicating theruggedness of the proposed
method.

Application of the proposed methods

Bulk material of LSP powder wasanalyzedtofind
the % recovery using asmplefixed timemethod of 20
min. reactiontime. A calibration curvewas constructed,
asdescribed under general recommended procedures
and data treatment. Absorbance values obtained were
plotted versusthe concentration of LSPin ugmi. Com-
mercial tabletsof LSP (Zestril® 20 mgtablets, lot LI
374) wered so andyzed employing astandard addition
method. Thismodificationwas hecessary and success-
ful for overcoming theinterference occurred from the
tablet excipients. Theresultsobtained for thepuresample
and thecommercid tabletswere compared with those
obtained by areference method™ by cal culating thet-
and F-values. Themean % recovery values obtained
by the proposed method and thereference method were
100.2+0.25 and 101.1+0.70 respectively. t = 1.76

—> Fyll Poper

(tabulated t-value=2.78), F=7.84 (tabulated F-value
=19.25). Theseca culated t-valueand F-va ueindicate
that the proposed method isaccurate and precise.

CONCLUSION

A simple kinetic standard addition spectro-
photometric method was devel oped, for thefirst time,
for determination LSPin bulk material and in tablet
formulations. Bothinitial rateand fixed timekinetic
methods can easily be applied adthough thefixed time
method wasfound to be superior in the present study.
The method does not require pre-treatment of the
samples nor tedious procedures for the analysis.
Furthermore, the proposed method does not require
expengveingrumentsand/or critical andytica reagents.
Theanalytica resultsdemongtrated that the proposed
methodissuitablefor theaccurate quantification of LSP
inquality control laboratories.
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