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Abstract
A simple, accurate and sensitive indirect spectrophotometric method has been developed for the

determination of salbutamol sulphate and mefenamic acid in pure forms and in pharmaceutical
preparations (capsule, syrup, tablet). This method based on the bromination of the drug with N-
bromosuccinimide in acidic medium and the unreacted oxidizing agent react with constant amount of
Azur-A dye solution due to bleach their colour and measured the absorbance of the residual colour dye
at 606.5 nm.The molar absorptivity for salbutamol sulphate and mefenamic acid are 2.3 x 10* L.mol
Lem™tand 8.1x 10° L.mol™.cm™ respectively. Beer's Law was obeyed over the concentration range of
1.6 -12.8 pg/ml for salbutamol sulphate and1.6 -13.6 pg/ml for mefenamic acid. The limit of detection
(LOD) were 0.0367pg/ml and limit of quantitation (LOQ) were 0.1226 pg/ml for both drugs. In
addition, the recovery levels of the drugs were in the range 100.56% and 100.74%. The method was
created to be simple, cost-effective and rapid because it does not involve any solvent extraction. The
developed method was successfully applied for the determination of the studied drugs.

Keywords: Spectrophotometry; Salbutamol Sulphate; Mefenamic Acid; Azur-A Dye; N-

bromosuccinimide.
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-H,SO,

Salbutamol Sulphate (C26H44N2010S)
RS-4-[2-(tert-butylamino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol sulphate
Molar mass=576.702 g/mol

Mefenamic Acid clialisdiall (aals
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Mefenamic Acid (C1sH1sNO2)
2-(2,3-Dimethylphenyl) aminobenzoic acid
Molar mass = 241.3 g/mol
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Water 606.5 0.830
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Type of Acid Absorbance of Azur-A in presence of
am Salbutamol Sulphate Mefenamic Acid
HCI Turbid Turbid

H2SO4 0.177 0.232
CH3COOH 0.299 0.408
H3PO4 0.160 0.259

i) Gaals Ay 15 il

Jsalisullad) iy € (piloall S i die LAl Gasls 385 cudil cual Ally (6) Jsasd) & dubal) cuy
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Concentration of Absorbance of Azur-A in Presence of
CH3COOH (M)  Salbutamol sulphate Mefenamic Acid
0.5 0.302 0.392
1 0.301 0.409
1.5 0.346 0.440
2 0.358 0.440
2.5 0.340 0.401
3 0.336 0.398

Volume of 2M Absorbance of Azur-A in Presence of
CH3COOH Salbutamol sulphate  Mefenamic Acid

(ml)

0.5 0.307 0.415
1 0.359 0.445
1.5 0.354 0.416
2 0.354 0.427
2.5 0.350 0.418
3 0.352 0.414
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iS5 ille 2) daiiSigas = N (e dagune LaS an (90 S50 IS e jilla/aheg Sile 8 Ao lia 2 2 NBS auS3al)
Co (el el AiLa) ag Adbie Aiashis L)) mels (V50 2 35 jille 1 malall Jaussl) 35ass (55 10%4
00 oot sille 25 A dpaas ol 8 A ) kel eladl caailly (Lille/ahe g Sl 18) A = e 3¥) dana
Gy pabaial) bt %o 15 idall Hla days vie Lyhiinly saieSusasn = N e i) sl dapall 50us)
Saaligied) Gaelag Jpalispllid) iy Gailsall el 53SY 2P Gl of bl i 3 (9) 5 (8) Jsandl b it
ook el Akl o ) hadl el caeanll 5 dasall ddlaal e @B 5 el lad) & a8y 3ilE 10 xe gis
Al 5ausY GIS a3l 138 € 3 Jdlad) aliaial

A = s Lay Joabigulladl i€ ausl 3 gl il (8) Jsand)

Standing Absorbance / standing time (min) after addition Azur-A and dilution

time after

addition

NBS to

Salbutamol

sulphate 5 10 15 20 30 60 90 120  Over
(min) night
2 0.360 0.364 0.358 0.339 0.338 0.332 0.329 0.328 ----
5 0.359 0.356 0.350 0.347 0330 0.322 0.320 0.312 ----

10 0.360 0.360 0.363 0.358 0.351 0.344 0.341 0.340 0.335
15 0.353 0.356 0.350 0.347 0.345 0335 0.332 0.328 ---
20 0.357 0.348 0.333 0.320 0.315 0.301 0.293 0.287  ----

A= 53V driay chaliind) asls 530Sl 8 el 55 (9) dsaal

Standing Absorbance/standing time (min) after addition Azur-A and dilution
time after
addition
NBS to
Mefenamic Over
Acid (min) 5 10 15 20 30 60 90 120  night
2 0.444 0439 0437 0423 0417 0401 0403 0.397  ----
5 0.430 0.424 0424 0420 0418 0400 0401 0390  ----
10 0.448 0.449 0449 0.448 0.441 0440 0439 0431 0427
15 0.440 0.442 0440 0441 0433 0419 0407 0393  --—--
20 0.437 0434 0420 0397 0395 0.381 0.380 0.371  ----
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Gelsall 5aSall dsmgs Arreall draliaial e Ladacs Alladl) dgall il (10) Jsaal

Absorbance of

1 ml of Surfactant Absorbance of
A max Azur-Ain A max Azur-Ain
Salbutamol Mefenamic
Sulphate Acid
CPC 591 0.105 591 0.257
SDS 482 0.166 483.5 0.115
Tween-20 480 0.292 604.5 0.374
Tween -80 596.5 0.298 601.5 0.391
With out 606.5 0.360 606.5 0.447

Bl Jedes Ll
D0l 3 a8 A yaall Aol LS all Bl gyl i b aeinall (1) ALY ke of e (11) Jsaad)
) e Ll i 8LV duls 3 e o) Gisas (s

ALY Judes 36 (11) sasd)

Order Reaction of Absorbance of Azur-A in presence of
number component Salbutamol Mefenamic Acid
sulphate
1 D+A+Nb+ZA 0.360 0.447
2 A+Nb+D+ZA 0.331 0.390
3 Nb+A+D+ZA 0.330 0.395
4 Nb+ZA+D+A 0.331 0.373

AZUr-A (ZA) xS sa s 30 - N (ND) ¢ maalall Jas 1) (A) ¢ A sall S all (D)*
A- 3% dsal lgdl) palaia¥) ciuls
Gob oo Ayl Al LSl sl Al (alaial) cida oy o8 i) Caglall cufi o el Ja
£133 25ns Sya9 sille/ales Sile 8 Jpalisulliadl clin€ elgd dgmgn B30 dsaianussagy = N 2uS5all Jalall pe Liaall Jelis

Oalo aSyall dpaliaia¥) wiadl g (6) 5 (5) JS&Yy sillefalieg Sibe 8 clialiviual) (aals
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Lgidlgis aphall 48 (12) Jgaal)

Drug Amount Amount Average RSD*
added found Recovery* Recovery %
(Hg/ml) (Hg/ml) % %

Salbutamol 4 3.95 98.75 1.07
sulphate 8 8.19 102.37 100.56 0.73
12 12.07 100.58 0.36
Mefenamic 4 4.026 100.65 2.70
acid 8 8.14 101.75 100.74 1.56
12 11.98 99.83 0.75

* Average of five determinatioms.

A ikl ddyall d8liasy) cililally Ll (ailasll jadle (13) Jsaall

Measured values of the proposed Variable of Variable of
method Salbutamol Mefenamic Acid
sulphate
Beers Law Limits (ug.mL™) 1.6-12.8 1.6 -13.6
Molar absorptivity (L.mol*.cm™) 2.3x10* 8.1x10°
LOD*(ug.mi?) 0.0367 0.0367
LOQ*(ug.ml?) 0.1226 0.1226
Average recovery (%)* 100.56 100.74
Determination coefficient (R)? 0.9989 0.9983
Regression equation (Y)**
Slope, a 0.0399 0.0336
Intercept, b 0.0291 0.1713

*Average of five determinations.

**Y=aX + b, where X is the conc. of Salbutamol sulphate or Mefenamic Acid

i) Abasl) Jo L)

ey daineSasag —N Sl o) 2aad [31,30,29] cdle L) 801K g S jal) Eigadly cilua) daslie (1
Ol aSyall dag py Gagan (myidl 1A Aila g yY g ALY Ao gaanll DLSHall cmalal) Jansgl) L da g dale g 1auS50 Dl
deliia je oia ol pe einsSigagyn =N (o Ligunal) 4l dlandsy clislitaall (aalag Jsaligadliall il < (s y2al)
S35 WS gall Jalall (o dsiiiall LaSIL Lgaans) i 3 A= 55 3¥) diia (e Ao sbeall ZaaSl) il elld aiy congall Jalall 1
AS S5 pe bt ol (s)lly gl 606.5 asell Johall vie druall (o il (alaaial Guldsg Lgish juad )
1Al s pidal) ASulSaall (8 miage 8 LS (Gadlsall (Sl
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Salbutamol sulphate N-bromosuccinimide
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N NH
NH 5 ovo T CHs
S X
CH
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Mefenamic Acid N-bromosuccinimide

Azur-A + Unreacted N-bromosuccinimide
Colourle\sl/s (oxidative destruction)

The abso*bance of residual dye measured at 606.5 nm
Omaileal) CpaSpall AV asal) Clpdaaioal) Ao dajital) ddyhal) gaas
0o zhna) (Say diliniaall (ks Jsalisallad) GlyS d¥aall Ghasicall o dajidal daphll cid
A sl il @l gl Jaal] gginall ae ua sai e A Adle 48y @ld culS daylal) o (14) Jsaal

Olpal) aSyall A sweal) il e da gikal) Al 3ulss (14) Jsaal)

Drug Average
Pharmaceutical Certified amount drug
Preparation value present Recovery* content RSD*
(mg) (ng/ml) (%) found (%)
(mg)
BUTADIN 8 102.2 0.98
Tablets 2 2.03
SDLIRAQ 10.4 100.95 0.50
BUTADIN 4 97.50 1.70
Syrup 2 1.96
SDIIRAQ 12 99.34 0.34
MEFSTAN 4 102.5 1.17
Capsules 250 254.05
Haryana-INDIA 8 100.74 3.2
PONAMEC 4 101.23 1.7
Tablets 500 509.32

*Average of five determinations.
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Recovery Drug content
Pharmaceutical Certified  Amount (%) of Found
preparation Value Taken Standard (mg)
(mg) mg/ml Addition
Procedure Present Method
@ BUTADIN
£ SDI 2 1.6 103.57 2.07
S IRAQ
= Tablets
= BUTADIN
5 SDI 2 4 101.35 2.027
= IRAQ
» Syrup
- MEFSTAN
8 BRAWN 250 4 97.70 244.25
© INDIA
= Capsules
S PONAMEC
g MVC-INDIA 500 8 97.54 487.71
Tablets
Glaliviay)
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