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ABSTRACT

Ereymatic iwsethods for determoning compomis &re a key techielegy m gaamtification of varios
analytes of chemical and hinchesmical inferesis lave foumd wide mmge of applications i elimical
dwmgnes, medical vemuent, hicchenicnl resesch and industrial porposes hecause of their high
specificity and rapidity, The presert work is an atbempl to develop three uovel spechiaphotsmstric
nbelbonds o the deteriamitson of salbatamol G bolk il o ns plecmseentical dosape fams. The
proposed ethods ane based oo the oxedafive coapluag of salimame] with 3-3aliyTbenzothiazalne-2-0m
frpifroznne (method ML), Anifine (wsthod M2 and 4 — Amisommgrriee (method M35 in the presence of
hydrogen perovide and hivssrndish perocidese to prodsce s colored complex baving sheoepdon mnxima
af 50 g, 480 o and 290 e pespecively. The resction cotelitioms were optnnized o oltaimn maxmmnin
color intensity. The absorbaee was fondd 10 bwdeise lnearly il aseiemiing the conoetiston of
satbaamal; the systems abeyed the Boer's Bw iu b range 2- 12 pp'md for methods B0 & M2 and 5340
piml for methed M3, The comebition eosficient values wers fomd fo be 00025 (M) apd 02087 (M2
& WlAh Sondell’s sensitvity caloulated as B02247, 0.0094 3 and 004950 jgfemn i whs, mir fior
metonds B, W2 aid M3, respectrely, Resilis of saalvas of these methods were valulated stmstscally
anul v pecovery siuitbes. Tl metliod b applied to e mearketed taldet Domubston Tie pereatoe:
relative standand devistions are 050840 884, 0.4%3-0.713 and €. 3000692 for neethods b1, M2 and M3,
respectively, The seevrmey wis exsmined by performang recovery shadies and was foumil to be 47 25-
PO (ML S 0- L0025 (M2p and 0T S0-102 25 (MY Mo mterference was ohwerved oo common
exgiplesss present e phacmasceiteal fooomlations. The develogod methods fme sumple. seostne aod
respcncliverhe s com b wsed B poul i analveds o sallamansal m bk amd tabiet dospe foon

KEY WORDS: Horseradish peroyadase salbatool, conpling agents, spectrophotomeiric mesthed,
valudaton

INTRODC TR

Sallamnmeal  (3BLY,  chemically  kmown s [ 2-bst-tundamioa §-1-erdos yetky [-2-
{hydrocymetinl) phenol (Figure. 1), is a shor-acting [b-adrenerpic receptor apoudst. It = used for the
reliel af bronchospasin m comditans soeh i astbon ™ md clroaie abstnicive palmonary diesse™ [
by doses f scts relstevely selectively as f-ndrensrgic recepear 1o canse biopchodilation and
vasndifarion: s higher doses, B2 selectivity is lost, and the drug acts ar B-1 recepenrs ho cause fvpical
sympntbonimetic cardine effects. The simooth muscls nre relaved by the SBL by the mcrense m the
intracelbalar cyclic adencsize monophasphate"*". Becanse of this there is relaxation in broechial and
e muisckes; alsy there w mcrease o beart cate and dilstios of 15 pergpheral vessel. ATTase”
channels are opened by the acfivation of the -2 adrepo-recepiors which e drives podnssivon froan the
sxtn cellalir fo ghe intmesllubar space. This resulks in & decrease i extracellular Hyparkalaemia and
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increase in inracelklar podassimm, which decresses the chance of mrrlitimeas, SBL also bas ceptain anfi-
inflammatory” progerties whese clinical significance is not determined,

The thevapeufic portande of SBL s proigied several researcliers 1o develop mitlesds for s
determmnstion m balk planmciutical dosape fomms and beologieal Tusk.  The disg = officsal @
Ewrmpean Phanascopeein', Brrsh Phammacopoein’' snd Indian Phammacoposin™, Brtish phanmcoposia
deseribes & potemmimmetric 1ETECDD 0 0N MEME !III‘i"II.IIIII for the determination of dnag - The methods
used for SAL asswy mchide UV spectophotometric'™*, HPLC with 17V dzlecrrml . HPLT with
Puccescence  detection’,  Bsotachioplosesis', capillary  gove  eloctropbioresis,  innumonffait
ehromatopraphy™, thin kyer dumndﬂgtaphvj Le- MEME™, supercritiecal finid chromatogr
spectrofhaarimetric” . conductometric™, fitrimetric™" anl Lm:lmplwdmmfnr methods™ . Most of
these methads (excepd 1zrimetric and spectrophotometnc) require expensive or sophasticated mslmaments
ar imvohve procedires with rigarmes control of The experiienial conddiens. asd are 02 suenle iy soutme
malysds, Floweved, speciroplcbosing: nwetoids ae pamicuduly amrscive becanse of wmse i scesibdity
ard their quick applicatility 1o rotine soabysis. Many resemnchers introdoced vanous reagents for
:ptﬂmphnm:ﬂt d:rcru:nnm::nn af S8L in bulk and pharnsesdical dosage rm'nn sch s Falin
cioeatten rengent’’ ", CerimmIVIVMBTH", NaNevphenyTrydrmzine sulphonic ackd™, HNOyH.S0,",
2 6-dhichilon seusanechlor . T.7A B-teacvanoqutnodivethane’ . A-brodwssiemimideibodaiaine-
B, A-broaosuccmmidemetbivliene blee”, bwomate-bronsde medure thodamne B and romite-
tromide mixtureimeibylene blie™ Ao of fhe procsdarss suffer from one or more dissdvassages ke
sxtrnction, less sensttivity, heating. bodling for abmn 2030 mamries, sirong acid medinm, low range of
deternnston, use of coganic solvents, mdirect determination and critical working comditioes. Hence they
e ool s loved Bor poitme analysis.

Condnesometric trrption method was developed by [s5a et af! for ite determination of SBL by
n=mng phasphoimngsic acid apd phosphomalvbdic acid as acid tileats, Basmeaiah el repofed o
indirect |HEration metheds, based oo the detenmination of surphs A-bromosoccinimide’ and bromine™
wdonzetnically after allowmyg the reaction between SBL and MNotromosuccinmmade & broanmse. Térunstre
et reported by N Geeths o &’ cooplovs N-lnoisosucelmmide a5 the oxslimetin 16iad @ the
piesimier of potassinn bivmide and ustng metby] red a5 psdicstor  Even these repoted t@rinetmic
methods are time copsmming. less sensfive, indirect i applicable coeer a macre sl

Peromidases me widely dotiabated enzymes 15l heve n comsidernblde scope for mnderinking
potentmlly nselial transfornnsrions m argmic repcticns. As perogidase catabvzes the oxidation of & varety
af electron donors and these oailized dogers can be comdensed with a mmber of cowplisg reagents,
wlicly produced wore compley colored species. The cancenimtion of resuling eolored complex indicates
ikat the amennt of subsimte can be measured spectrophotometmncally, The exidative coupling resctions
caralvzed by HEP lave mauy analvtical applicatsois i cliesmistiy snd iocheiisny™

The Heralire on snfvumie asay of SEL i bk and fablel dosage fooms s very poor. Tl
present paper, for the first fime, deserbes three novel, sensitive, sinple, pecumate and precise ensyatic
methads for the deternxinastion of SEL in bulk and pharmacentical dosage forms The propesad metheds
e bl fun e exudalive coupling rescton beiweas SBL ald coupling agems, 3-hMethy leteotlszoline-
Zoppe hydrazone (method M1k Anile (method M2 apd d-Ammoantgnrine (method B3y m the
presence of horse mdih peroddese (HREF) aod bydogen peroside. The resulks of 1be analysis were
validated by stmistical analysis opd recovery shsdies scconding o [mermationnl  Conferenes o
Hirmonization (1CH™ gaideboes for walidoton of snalytical procedures. Comon add#ves wsed as
exdapienss e phaesuacataal dosage forms do ot terlene b e detenmation of the SBL.

MATERLALS AND METHODS
Apparatas
L An ELICD Model SL-159 double beam, UV-VIE spectropboiometer with 1.0 cm matched
auarTe cells wis nsed fon all absarbance measiieisags
L Hydvogin oo comceniaiimn (pH) ol te solmsons wias detemied By Svsinomes dagital pE
meier.
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4, Extraction of peroxidase from herseradsh was dope by using Rem deskrop camrifuge with

24000 rpm
4 Homopenmer with a ezl speed besde 30 5 15 sec was used [of Bomegenzation of
horsermlsh roof.
Froquratbem of Keagemts

All chemicnls wers of mabyticnl reapeni grade. Donble distillad worer was nsed 1o prepare all
ET N RTTT
Far Assay of Salbutamad
Lo 2% (o) 3-MethwTbenzothinzabne-2-one bvdramone (MBTH): Prepared by dessehamg 200 mg
afl 3-Methyllbenrotliaznling- 2-one ytmzone (Hmmesdia lab pa Lid, Mambad India) i (00 ol of
distdled water.
X P Ansluse (ALNE Delufe 1 o5 of anelese (3 Jenchi, Rkt Dodis) o 100 ml will disidied
Wit
M (o) S Anmeantipyrme (4-AF) Prepared by dissodving 2 g of 4-amino smgorine (gd.
Fme-Clem L, bt India} in |00 ml of distifled waser
4, 0006 Hydregen peroxek: (hMerck, Gemmnmy) was prepared by dissolvipg 01 ml of 307
Iy cezem perosade in 200 ml of distilked waba just oo to experinmis
A 01 W HCE 0365 ml of BOL (e, Sumbai, Tisdind was added do 100 ml of dissifled water 10
get 01 M HCH
6. 013 Phosphme bafer (pH=7.0) wes prepared as folboows.
Bbock Solutions for butfer;
a, 005 B Posassaan diliydiomen phosphate (5.8 Fane-Clsam Lid, Mumbag, Lidz).
Drssohee 6804 g af KHMOy in | liter af reagent grade distidlsd witer
b 005 M Disodiam vdrogen phesphe (2d. Fine-Chem Led. bumbai. lediad:
Dmsolve 7lg of Ma:HPOG in | lter of reagent grade distilled water,
30 ml of 0.5 W EILPOY, and 53,6 ml of 0.5 3 Nall-BO, were dilited to 1000 ml ot 25%C.
For Assay of Horse radish perobilase
1. 0008 M Guameal Aqueois sa it of Gusdace] (Merck, Cermam) was prepared by dssolviog
223 mg of guamcal in 100 ml of distilled water, Store on ice and prepare fresh daily
Y Substmte soltion: Dhilute 0.1 ml 3% hydrogen peroxade (Merck, Genmaay) with distilled
water to 120 mal and admst absorbanee ol 240 mm m 1 co light patly fo 008 S0 4] versas
distellad Ha00 Sroe the salut o onwee ainl prepane fesh dasly,
3. Potessin Plesplate Bufter (pH "0y Dissobve 0033 gm KHPOL 5. Fine-Chem Lid,
Mumbai Indm) apd 1,06 gm FoHPOY (5., Fine-Chem Lid, Mumbai, Tiind m distilled H:0,
ctweck pH ta 700 and daline b0 100 ml. Stome tulfien oo e sl squilibesie buffa a 25 C,
Preparatben of standan] dreg solutlon
Snllamnma| pure dag was ablamead w o it saople fro leeal pharmacy mdustry. Phanpacentical
disage fooms  Asmani] (lega, aipur), Asthanil {(Cipla LT, Mumbai) and  Brethmol |standasd,
Alusedatdd comilansing 2 omg of sallaaiel wore porchessd Bon local planssey make and were
enipoyed mle prea mvestigaton
A stock standan] solution of SBL {1 me'mly was prepared by dissolvmg pure SBL i dowble
disttlled water, Working stamdard sehitions were prepared by sitalde dilution of the stock standard
achrtion with double distilled wober to get & copcenimation of 10 pe’ml fior the methods ME. W] and B3,
A srock standand solidan of SBL (1 mg'ml) was prepased by dessalving pare SBL = 0.1 B HEL
Warkmyg standand solwons were prepsied by soirable dilitkns of the stock standard sobition wih the
same solverd o gei A conceniration of 300 pgziml for the reference methed
Extractlen and zssay of the enzymee (Herseradish Peraxidase)
A twmap (Horseradish root) weighmg bz wes peebed, washed. 2ol cud mio 17 cubes. The sliced
peeces wete lioagened = 200 gl of balfer inon Bleder at bl speed o0 15 min. The et 6
clailied by centrifiggataon {E0-F 5,000 L0 o, ) asd Gbaed ilgongh Whetien Mo, | Ghe e, The
exirnct for stabality was storsd in toliene for af least @ week ab 4°C. The extract was suitbly dilnied with
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predresam phosphaie buffer for finther enzyipe assay ol waehy (01 3 Phosplaate baffer for exparmmental
mnalysis

The assay of extract = tased on (et of Betpmeyver i which the e of decamposson of
hydvesgen  peroxide by peroidese s determmed by measwemg the sete of color  developusen
:j::mwhnmmm:nlhl i 456 o and w250 i the presence of ganineol as Ivdiogen donor. The eneyme
activity is expressad i tenns of Guniacol units (1 Gosiacol  woit = Amount of snrvme which eaabyses
1l covvarsion of oue mieromake of liydrogean pesaxide per misate ot 25 ),
Cremeral assay procedure

Affer systematic and detailed shudy of the vamens parasmiders ivalved & deseribed under nesilts
sl disomsions the follaving procechiues were recommendeil for the determination of SEL o ik axl
tnblet dosage forms

Tiebo g seckes of 10 ml calstwated Daidks 3 ol of butls (pH 7.00 sehaivon, 1.5 @l sydropen doso
(0.2 %% WMETH (31), | % ALN (M2, 2% 4-AP (ML 1 ol of HaO0 (0,01 30 and |l sneyme exirac
{ 1.6 Guaiacol uniis) and akiqueds of sarkipg SBL [0.2-1.2 oal (A1 & M2} amd 0.5-3.0 ml (M3}] sebation
were ackled and broaght up o the volime with bafler. The tmbes were incubatedd af room temperaturs for
23 min (M0 or 20 min (M2 & "3} The atsorbance of the colorsd chrmmaogen was measmred ot 430w,
FR0 ikl 490 min aganst el bk, prepaned stinalaoly coarrbnge fie doeg, for oesleeds B, 32 A
WO respectively. The st of e doeg i the sangde selatson was computed fiom e comesponilmg
calibration graph
Beference methord

maxzma of SBL (20 pg/nalp in 0.1 HCL was detenimmed by scannmg the drg sohston

M 200-400 nisi aind was foumnd 1o be a1 375 g, Dafferent alwgoots (0.2 — 2.0 mld) af working stamlad
stdatpaits confaiaing 10- L0 gl of 5BL prepaned were tonnsfemed into a seres of serinlly pambered 14
md wohinetric flasks. The flasks were diloted g0 10 ml with 0.1 HCL The ahscohapce of the salition was
measured ot 275 mm usmg 01N HCL as blank. The amonnt of 5BL presest m the sample wos compueted
from the carvespoudmy calibrafion cure.
Assay procidure Tor pharmaceutboal dossge furms

For the analysis of SHL w phammacsuticn] desage Tooms, thaee brands of commencally available
inkdets were weighed ad groaml oo n Ffme powder, An aconrstely weighed poshion of the pawider
equivalent to 11 mg of dg woes tmesferred mio o 800 ml beafter contnining small voluse of water and
ihe sobstion was shaken thoroughly for 10-12 minstes and Fhiered theough o Whatman filer paper mo.| fa
reqive the merhible watter, The filler paper wos washed witls water aind the washimgs were abded fo the
flirate, the fieal voehmee CHH0 mi} was mode wieh water, This soition was fimber dihged necording o gl
need and fhen 2aalyzed ollvwing the proposed metheds (W1, M2 and 3M3), The nommal comtent of dug
th the rabdets 25 calonlnted esther fiom o previoushy plotted calibration gragh or using the regressiom
il

RESULTS AND IMSCUSSION
Mature af the cobyred species

Thee gl nwelbiods ave based on the oxadative coupling resction of 1he digg, SR with
couplmg agents MBTH (M1, ALN {M2) aml 4-AP(M3), in the presence of hvdroges peroxide sod HREP
o give a calored product. Acteally, thie s an engyme cotahvred oxidative coupling reaction of compling
reagent with the drug. Under the reaction conditions, an oxidation by the exyme m the presence of
Ivdeogen peroside, eouplmg apent kses twe chatrons aied eoe guobon Faming an elcirophilic
tiberinedhate, which b the actve coupleng apecies. Tl mienoediate undapgess electoplibe salst i
with SBL to form the colored pooduct. The absorpion specirs of the colored producs were faken against
reagent blamk us fhe pacge 3802706 m, The msaximamy absarption wivelength was fomd to be 450 i,
480 pan and 490 mm foe methods B, M2 and M3 respectively (Figure 2 Under the experansental
cotuditaens each coloeless respeal blak showed a neglipible abserlome al the cortesponding S, Tl
protslibe reactmn sk s piven in Sehenwes 1, T asld 3
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Crptlmaim conditbens fxation in precedilres

The aptinwmn conditines for the colr develeqimest of methods (M1, M2 and K3} were
eatablsshed by sapvme the parsngiers ome at & tine, keepiog e others fiaed and obeervong e effect
producad on tle absorbemce of the calored sgpevies. The followinss experusents were conducsed Bor 1l
papeeese el the conditions o obimived were incorporaied in reeormmendsd procedires The opoumized
conditons are mamtxined thooaghont the experiments to desenmine the quantity of SBL in lk ad doag
forrmi e,
Effect of pH

Al epoymes display 4 charactenistic range of pH af wheel they are mosi active. This “pH
aptimny” way be due te several factors myvehang the stoechare and iewic state of the eneyme, substrate,
ar cofactors. The mikience of pH on the development of colar was studied using 0. 1 % phosphate buffer.
Diffirent plcsphate bisffers with pH e ol 3.0 — %00 were toed. Varatons of the pH less ten § ad
prester tha § resnibad m kew abscebance vahies (Tabde 1), S0 pH 7 was selected & pH oof chodke for all
il propased metheds,
EfMect of tempe rature

The tate of an enzyme-cataivesd repction morenses a5 the femperwhare B mased. A ten degree
Centigrade rise im tengsaatane will monease b actvity of most enzyises by 50 6o IO Vardsixos m
reacTao tenperatise a5 snall & 1o 2 degess may ilgedhice changes of 10 00 2% @ the sesuls. In the
case af epeymatic reachions, this s complicatad by the fact that mamy enzyimes are adversehy affectied by
high temperarures, The repctien rare mereases with tempersiure o a maximum fevel then abpapily
declines with liwiher increase of temperature. Becaise most exymes mpidly become dematured ot high
tempevatuies, The milisece of temperature oo e codared prodiet was studued @1 different tasperanine
{10800 I was observad ihat the obained eolarad privhucts i the propossd meibods (W1, B2 and A3
were stalbde up to 25-30°C. However, no comsidernble inprovemenis were ocourred abowve 3°C iherefore
25.30°C was sebected as optimmm tempersture for all the propesed metbods (Table 1) All experiments
a0 absorhance measmements were curied out ot Inborabory temperature (25°43°0). At low bemperatures
(AT the fime required for annining meimin color is mare, AL high temgperatres {3570 ihe
stabality of e cokired spoces s ksa S0 laboratory teigpuzanoe is prefemad foroobl the proposed
mezthois.
EATect of incubaidon tipe

Keepusg the other condifions constat, the effect of menhation tme for the develepment of
maxmuam epkor wae guided The contents of the reacton meee in all the propossd methods (M1, M2
sl W3 p were kepd & Inhormiory temperatire for up 0o 43 mamibes. Alsogbance is determined m varios
slanding time miervals when the reaction tenmperature 35 28° = 3°C. 1t was found thal nheorbance is
el wihien e stathlme 1 is 25 min (ME) and 30 ma (M2 & B35 (Table 1), Therefore, the above
sitbid mcubation tisey are selected Sor furiber experments,
EMeet of Engyme Concenirtion

When developing an smzymatie assay, one needs e wims the snevme concenimation s the
rescioon rate will b ensidy and acctrately detectod. Dn addinson, you i desermmse if the eneyme exiac
cuniams Ay unkiea activeices (soch ms SRR OF WL AT cofcior) o ulaibiors. becsimse these
must ke coptmalled or removed i funber experimenms are o be valid  Asssying venous emmme
concemrmboms ander stamdardized conditiors apd satamaring. levels of sobsirate cam et borh of these
rexmiremenis The assay of horse midish exime for pereccidase aetivity was eamisd by using paaincal i
Tiydeiagen disrod i O pesnilts ave susmniai@ed m Talde L.
Eflect of cancentratbon of Hydrsgen perosble

The mnibeesee of the velmmese of 101 5 Bedrogen perogsde on the mte of reaction was (mestigaied in
e canges ol 0,30 md, The rate of peacton was facneasd vl iserememg voluge of vdiegen perogide sl
hecame comstnmt at 10 md (for methods M1, 342 ond B3 Bevond this volme, e nitiad rate remained
comedard.  Therefore, the sawe volme of 000 M hydrogen peroocide was recommmended  for all the
detenmmation procechires {Table 1)
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EMect of cancenttbon of coupling reagents
Eflect of MBTH

The effect of vohone of 0.2% MBTH oo the coke deselopiest in e metod 5L was
iwesdigated over il range 0.5-4.0 md The resalis showed that £5 ml of MBTH was sufficsest 1o give
A iensity of the col
FiTect of ALN

Tie effect of vols of 1% ALN oo color developaesit aof the prodecs i method M2 wi
tvesigmiad wilh varving vohmoes {0540 ul) af 8% ALW. The lughest steorbance wis oltamed with
LA ml of 1% ALN. Above thes volune, thete s no change in absorbance,
Eflect of £-AF

The effece of vekme of 3% £-AP on eolor developmem of the prodng m method B3 wis
investigated with varving volumes {0540 mi) of 2% 4-AF. The ldehes: sbaocbamee was oltamed with
L5 il of 2% 4-AP. Above this vohsme, trre & mo change o absobanice,

The resalts regarding the effect of concaniration of conpling reagents on the development of codor
in the pregosed metheds are complied in Takde |

Htahility of colored consplex

The stabilay of the colored comgdeses in the all the propaesed wethods was moaitarsd by Leeping
Alwe saliitions & rocan Teageraiuee (283 for several Dois and then teamdwg s absbake of the
complex ol their respecinee unax. The resuks are presemed m Table 1.
Coder ol sibidition of resctants

The muthor has carried out semies of experimesds bo test whether the varintion in the order of
ldition of resctants effict the absosbaes of colored prodocts. The sumalde apder oo adidiitaon of reactanrs
i il defermisetinon of SHL with couplng reapents and HEPHAL: fir afpiing wecimm coler g
stabnlity are represented i Tohle 2
Method valilation

Valdmten was camied ool by assessmp the pammeters ke lmearty range, precison acciurscy,
detection sl quassilianon lenits accordme to e Tatematons] Couference on Harmsanization (10H)
gt lisws o valetatiom of aual vtical prosafimes.
Linearily
A mear correlition was foand between alsorhance &b iy, and concemtration of SBL foc all the thoee
meihods {31 342 20d M3} The grapbs showed neglieible mbercept ond are descnbed by the equation:

Y=a+bhX
Where ¥ = atsorbanee of L-cim Inver of selurion
a = imercept
b= slope

X = concentration of drig w pgiml
The timesrsy wies evaluated by lmear regression amalysis of the Beer's law dota by least-siqure regresion
methad, which was nsed to caleulste the comelation coefficient, imercepd asd shope of the regression fine
sl tlee valies are presented wi Table 3. The optaal charsctesstas dich as Boe's law s, igolai
Hranrptivly amd Bandoll’s sensd vity valies of the proposed metlods were calonlated and are summnrized
in Tabde 5.
Acearacy and Precision

T order fo detenme the miraday accwacy and precision of the propesed methods (1. W2 and
WAk sokfun costaiimg faed comoemrafen {within the woskiig Tsuats) of the ding was prepared a
alyzid mos seplicates by e proposad usethods wsbe e optlinged expernsatnl cond®ions. The
standard anahytical ervors. standard dessarion, relative standard deviarions aod recoveries ofdaied m the
inira dey smalbyses for methods b1, M2 and M3 were calealated and are sumusarwed in Table 3, The
rebative standard deviagion milicates the high intra-day precismon of the methods. Regarding the accumcy
evaligiiom, pool retoverss werd olaied The perent fecovery mdwated pood aimacy aml an
sgreviniesil Berween the theeteissl vabse ad tle real vabae of coneenrat i Thits the proposad method
are effective for the determinasion of SAL
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LA end LOH)

Sems#ivity of the proposed methods was evalunted by calenlstig Lund of debection (LOT and
land o guanitifrcation (L0, LOD = e lowsst detectalle comcentranon of he ambae by the metlsod
wheke LOG = ihe s goandifisble conceraioon. LOD and LOG were calenluted by equains.
LU0 = &3, 3w and LUK = #1100, Tespectively, wihere 4§ is the standanl deviation of ank and 5 is slogs of
calibraiion, The resalis {Take 3} indigaring propesed meihods are aghly sensitive
Reravery similies

Thee selabhibiy amd mciacy of the proposs] methods wene fintker coafmmed by perfiamug
recovery studies by standard addition meethod. To a fed sod knoswen guaniiy of the pee-analved fabler,
e drug (2 mig) wis whled and the foanl was foumd by the propesed methods (M1, M2 and M3) The
resulis of recovery study are complied = Table 4 The percem reconeeries of the pure dngg adided wis
quantitative and addnsoually revisl e fil selectiviy ol the wethod.

Application of the propssed methods for the amabysis of tablets

The proposed meibods (M1, M2 and R3) were suecesafully spplied o the deterimaion of SBL
in (hwee differem brands of inbdet dosage fomms The results e saumarived @ Table & The resalts
obtained were stadistienlly compared with the referemes method by applying the Stodent’s 1-fest and F-test
fior aconraey, pevisknm respeeinely. The caloalatad vakie and F-vabee ot 95% confidence level did no
exceel (i eabmlated walees of 2306 amd 639, respeciively, for eiple degress of leedom, The fests
indicate that there is po difference between the proposed weihods and b referomce method with respect
1o sceurmey and precision

CONCLUSTONMNS

Thiee sigle, aeagrar:, precike mnl ssnsiive egeymnte metleds weare developed and walidased for
the annlysis o SBL The statistacal parameters and recovery sty data clearly indicace the reproducibility
ared aoruracy of the method. The proposed methods can be wsed for the routme quadity costrol of SEL m
bk znd m ks pharmsceutical dosage foms,
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Tablbe 1= Opamization of cenditions [ar the propesed meibeds
Paramader Imvestigntinn Canditinms in procedere
comilitbens Al a3 RYE]
dpma (MR} 380- el 4540 480 451
Effect of pE e 7 7 T
m-!lmp&umﬁm 11-80 B+3 B3 I8=3
Incabatien tinse {minoies) =45 15 L] X
Enzyme concentratlon L] 1.6 1.4
{Euiasod uniis)
Effect of volume of 0001 M 0.5-4.0 B H] (K]
Hyd): (ml)
Est of comcentiaibon ol
coupling agent:
0.2 % METH (mh iL3-44 14 — —
1 %% ALY (mdp 1541 1.4 -
1% 4 -AF (ml 0.5-4.0 --- -— 1.5
Stahilidy af the enlered 1.5 T 1.5
| speches (hours)
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Talsle - Sequence ol auddition of reactamis favoring preduction o maximam absorbance and

stabaility )
Coupling reagone Dirug Uhpiber ol ailditing of rescianis Varlance from maxbmum
absorbance
MBTH + H:; + HEP + SHL M vArsice
WMETH SBL Hitk + HEF + SBL + MBETH 18% Dieciman
SBL + Ha(:+ HRP + MBTH 13 % Decrease
ALN + H:(h + HRP + 5BL Wi VArEiee
ALM SHL HaA1 + HEP - 351 = ALN 1 2%s Decrease
SBL = H.Cn+ HRE - ALN 10 Deease
A-AP + HAD: + HEF + SBL Mo varmance
A=-APF SHL H:0:5 + HEF = 5HL + 8-AP 1 %s Decrease
EHL + Ha20:+ HEP = 4. Al 1526 Decrease
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Tabde 3; Oyppibeal and Hegressbon characterisibes, Precision and Aceuracy of the proposed mithods
Metlod Wethod Methos

Parameters Al Mz M3
A a5 A5l 4ty
Heas law' s (pziml) 2412 2 ]2 53
Smmdell's Semsiltraty {02247 R B [HEE L]

(e L0061 #hs. ity
Malar absorptivity (Liemole’ em 'y | 1056 100 | 2536x 10° | 1483 x 10
Crptmmumn phodnmestic rmge {pginl) 2861075 | 3% - [135 | V. 10-T7.468

Regression equation (Y] ™

Intercept () 0.0014 0.0037 01.0H0

Skapeim) {.0E2R BTN LR
Cinrelation coelTeenl (1) {1.59ES [LR=1 ) nagaT
Lo of Ehetoctyus (LOD) (pzml) LI (R | 13 20
Eimat o Craprnfieation (LO (g maly A7 ERTE R
Standard devistion |50 0024 EIET EE 1]
o Relmive standard devimton (RS0 1,223 [rBeli ) 1200

o Ronge of emors
| 95% ponfidence hmits):

05 emgenlsamee kvl 1.01% 0243 103
0] sapnulacace kel 1.509 036T iA84
5 Errar in balk srmpkes A 408 ([0 075
YW = e + ¢, where ¥ is the absorbance and x B fhe comcenrration of dnsg in ppml FAverage of six
deferininat s
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Talile +; Higevery of salbutamed by standard addition method
Labelledd | Pare drug | Foumd £ 5.0 Y
Wethod | Formalsiion | cloin {mg) wibiled (=5} Racovery
(mg]

A sianil X lj; L8 £ 036 728

1B Asthalin i i 408 £ 0568 | 10023

Berethinsol p: 2 102 =0462 134

Asizmil Fi 2 306 0333 LR

N2 Avteliin 2 2 4.0 £ 0462 1025

Berethinma] z 2 405 £ 0580 10L.25

Aspmanil 2 2 3y = 076D a7 5

LR Astialin p. 2 I £ 0462 | 0R.TS

Berethinal i r; SN L0308 | 10228

Talele 5 As=ay of snbhatams] by the proposed methods and reference methosd

A Found + 5.0°
Ealselexd
Formulatisn ansowni Belerence Alethanl Slethod Slethod
(mg) | method My A2 M3

Acaniail 2 [01. 540734 000 +0.876 a0 00 = 0,705 00 50+ 0589
5 RAD = &R | RED = G713 | 2WRSD = .60

L= (.55 t=1.4d% 1= 050

F=1.17 F=1257 F= 28
Asihakm X GTAE0 504 | MH S0 =672 | RS0 c048s | L2006k
SaRED = end | SHED 0403 | WRSD =0 400

=047 =119 1=0448

F=1.03 F=3.18 F= 1§47
Bretbancl Z COOpEDAZd  PRI0E05E | 1003D = 0519 | DTS00 = 0AR)
ULRED =0 568 | WERED =0514 | WESD =0 503

1= 168 =056 1=0.75

F=1.a% F=140 F= 1.4

* Recovery amoins was thie average of frve deterimnanls
Cababared 1-value ar 3% confidence level 15 2 506
Tatulated F-valne st 5% confidance Jevel s 6,30
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OH
MH CHj
HO
CH
HO
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Figure 3 Absorpiian specira of SEL-MBTH (M1}, SBL-ALN (M2} and
SBL-4- AF (M3} compleves
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Scheme 12 Froposed mechanism of the reaction between MEBTH and Salbstame]
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Schemse 2: Proposed mechanizm of ihe reaction between Aniline and Salbainnsol

oH
NH CHs
HQﬁA, .}4&“3
FH CH:, HFI:F' A 5+ Hyl + H0
f:H; o, i
-
Anilire Safbutamioi |
e

Pink colorad complex
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Schense 3 Froposed mechanko of ibe reaction between 4 - Amine sptipyrime and Salbugamol

Hat Mg
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