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DEVELOPED SPECTOPHOTOMETRIC DETERMINATION OF 

SALBUTAMOL SULPHATE IN PHARMACEUTICAL SAMPLES BY 

COUPLING WITH DIAZOTIZED 4-AMINOACETOPHENONE 
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Abstract 

A simple, rapid and sensitive spectrophotmetic method for trace determination of salbutamol 

sulphate (SBS) in aqueous solution and in pharmaceutical preparations is described .The method is 

based on the coupling reaction of the intended compound with diazotized 4-aminoacetophenone 

(DAAPH) in alkaline medium to form an intense yellow-orange, water soluble dye that is stable and 

shows maximum absorption at 463 nm .A graph of absorbance versus concentration  indicates  that 

Beer’s law is obeyed over the concentration range  of 12.5-750.0 g of SBS in a final volume of 25-

mL ( i.e. 0.5-30.0 ppm), with a molar absorbtivity 2.722×10
4
 L.mol

1
.cm

1
 ,a sandell’’ss sensitivity of 

0.0212 g.cm
2

, a relative error of (1.314) 0.763  and a relative standard deviation of 0.216-

1.131  depending on the concentration of SBS. The optimum conditions and stability of the 

colored product have been investigated and the method was applied successfully to the 

determination of SBS in dosage forms.  
Key words: Salbutamol sulphate, diazotization, spectophotometry. 

 

Introduction 

Salbutamol sulphate (SBS) is one of a 

series of selective stimulants of the 2 

receptors which are presents in the bronchioles 

of lungs of human body , so it acts as a 

bronchodilator ,and its cardiovascular effects 

are less than its bronchodilator actions [1]. 

Various methods have been reported for the 

determination of SBS, these include  

spectrophotometric [2], high performance 

liquid chromatography [3-5], liquid chromato-

graphy-tandem mass spectrometry [6], gas 

chromatography mass spectrometry [7], flow 

injection analysis[8],and polarographic [9].                        

Various methods based on diazotization and 

coupling reactions have been developed for the 

determination of drugs such as aminoantipyrin 

[10], sulphonamide [11] and dopamine [12]. 

 

Aim of Research  

The purpose of the present investigation is 

to develop a simple and sensitive method for 

the determination of SBS in pharmaceutical 

preparations using diazotization coupling 

reaction. The proposed method is based on a 

coupling reaction between SBS and DAAPH 

in alkaline medium to form an intense yellow-

orange color product which shows an 

absorption maximum at 463 nm.  

EExxppeerriimmeennttaall  
  

AAppppaarraattuuss::  

All spectra and absorbance measurements 

were carried out on a Shimadzu UV-visible 

260 digital double beam recording 

spectrophotometer using 1-cm silica cells.  
 

Reagents: 

All chemicals used were of analytical 

reagent grade and pure sulbutamol sulphate 

drug sample was kindly provided from state 

company for Drug Industries and Medical 

Appliance, SDI, Samara. Iraq .Dosage forms 

were obtained from commercial sources. 
 

Salbutamol sulphate stock solution (1000 µg mL
1

) 

A 0.1000 gm amount of SBS was 

dissolved in distilled water and the solution 

was made up to volume of 100 mL in 

volumetric flask with the same solvent .To 

obtain SBS working solution (500 µg mL
1

) a 

50 mL volume of the stock solution was 

transferred into a 100 mL volumetric flask and 

made up to the mark with distilled water. 
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Diazotized 4-aminoacetophenone solution (3×10
3

M ) 

Prepared daily by dissolving 0.0405 gm of 

AAPH in 5 mL ethanol, 20 mL distilled water 

and 2 mL of 0.8M hydrochloric acid in a 100-

mL volumetric flask. Cool the mixture to 0-

5°C for 5 min using an ice-bath, add 0.0207 

gm amount of sodium nitrite and stir the 

mixture. After 5min the volume is made up   to 

the mark with addition of cooled distilled 

water.  More dilute solutions were prepared by 

suitable dilution with distilled water. 
 

Hydrochloric acid solution (0.8M)  

Prepared by dilution of concentration 

hydrochloric acid and standardized against 

sodium carbonate. 
 

Sodium hydroxide solution (0.1M) 

A 0.4000gm of sodium hydroxide was 

dissolved in distilled water and made up to the 

100 mL volumetric flask with the same 

solvent. 
 

Procedure of pure drug  

An aliquot of sample containing 12.5-

750.0 µg of SBS was transferred into a series 

of 25 mL standard flasks to cover the range of 

0.5-30 µg. mL
1

. A volume of 3 mL of 

3×10
3

M DAAPH solution and 1mL of 0.1M  

sodium hydroxide solution were added. The 

contents of flasks were diluted to the mark 

with distilled water, mixed well and left for           

20 min. The absorbance was measured at 463 

nm (at room temperature 20°C). The color of 

the formed dye is stable for more than 5hr. 

For optimization of conditions and in all 

subsequent experiments, a solution of 500 µg 

was used and the final volume was 25 mL  

(i.e.20 µg mL
1

).  
 

Analysis of commercial dosage forms  

Fifty to 100 Tablets were accurately 

weighed and powdered .An amount to tablets 

equivalent to 100 mg of the pure drug, was 

dissolved in distilled water and transferred into 

a 100 mL calibrated flask and completed to the 

mark with the same solvent. The flask with its 

contents was shaked well and filtered. A 

samples of 375 and 500 µg of SBS in a final 

volume of 25 mL were taken and the 

measurements were carried out as described 

earlier under general procedure.                                                                                                           

 

 

Results and discussion  
 

Absorption spectra 

When a very diluted aqueous solution of  

SBS was mixed with DAAPH reagent in 

alkaline medium, an intense yellow-orange azo 

dye formed immediately, which became stable 

after 20 min .The yellow-orange  product has a  

maximum absorption at 463 nm .Fig.(1)  

shows the spectra of the product formed and 

the reagent blank, the maximum absorption at 

463 nm was used in all subsequent 

experiments.  
 

Study of the optimum reaction conditions 

The effects of various parameters on the 

absorption intensity of the formed product 

were studied and the reaction conditions were 

optimized.  
 

Effect of diazotized reagent concentration 
When various concentrations of DAAPH 

solution were added to a fixed concentration of 

SBS, 3mL of 3×10
3

 M DAAPH solution was 

sufficient to develop the color to its full 

intensity and give minimum blank value; 

above 3 mL the absorbance of blank value  

increased ,causing a decrease in the 

absorbance of sample .Therefore ,3 mL of  

3×10
3

 M DAAPH solution was used for all 

experiments. 
 

Effect of alkaline solution  

Preliminary results indicated that the 

presence of base in the reaction mixture is 

essential for developing a more intense 

yellow-orange color .In this respect, sodium 

hydroxide, potassium hydroxide, sodium 

acetate, ammonium hydroxide and sodium 

carbonate were examined. It was found that 

the best results were obtained with sodium 

hydroxide, therefore, sodium hydroxide was 

chosen and 1mL of 0.1M solution was added 

after the diazotized reagent, to produce the 

optimum absorbance (minimum blank and 

high color stability).                                                        
 

EEffffeecctt  ooff  oorrddeerr  ooff  aaddddiittiioonn    

DDiiffffeerreenntt  oorrddeerrss  ooff  aaddddiittiioonn  ooff  rreeaaggeennttss  

wweerree  eexxaammiinneedd  aanndd  iitt  wwaass  ffoouunndd  tthhaatt  tthhee  oorrddeerr  

ooff  aaddddiittiioonn  ooff  rreeaaggeennttss  cciitteedd  uunnddeerr  ggeenneerraall  

pprroocceedduurree  wwaass  uusseedd  iinn  aallll  ssuubbsseeqquueenntt  

eexxppeerriimmeennttss..  
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Effect of reaction time 

In spite of the rapid color development 

(formed immediately) the color intensity 

reached a maximum after SBS solution had 

been reacted with DAAPH and sodium 

hydroxide for 20 min, therefore 20 min 

development time was selected as optimum in 

the general procedure .The color obtained was 

stable for 5hr. 
 

Accuracy and precision  

To determine the accuracy and precision of 

the method, SBS was determined at three 

different concentrations .The results are shown 

in Table (1); indicate that a satisfactory 

precision and accuracy could obtained with the 

proposed method. 
  

Calibration graph  

Under the recommended conditions 

described above and mentioned in the general 

assay procedure, a linear calibration graph 

Fig.(2) for SBS was obtained, which shows 

that Beer’s law obeyed over the concentration   

range of 12.5-750.0 μg/25 mL or 0.5-30 ppm 

with a correlation coefficient of 0.9992. The 

conditional molar absorptive of the product 

formed with SBS was found  to be 2.722 × 10
4
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

L.mol
1

.cm
1

 with reference to the SBS and 

sandell’’ss sensitivity was 0.0212μg.cm
2

       

Table (2). 
  

AAnnaallyyttiiccaall  AApppplliiccaattiioonnss  

TThhee  ssuuggggeesstteedd  mmeetthhoodd  wwaass  aapppplliieedd  ttoo  tthhee  

qquuaannttiittaattiivvee  ddeetteerrmmiinnaattiioonn  ooff  SSBBSS  iinn  

pphhaarrmmaacceeuuttiiccaall  ffoorrmmuullaattiioonnss..  TTwwoo  ttyyppeess  ooff  

ttaabblleettss  ccoonnttaaiinniinngg  SSBBSS  hhaavvee  bbeeeenn  aannaallyyzzeedd  aanndd  

tthheeyy  ggaavvee  aa  ggoooodd  aaccccuurraaccyy  aanndd  pprreecciissiioonn  aass  

sshhoowwnn  iinn  TTaabbllee  ((33))..  

TThhee  pprrooppoosseedd  mmeetthhoodd  wwaass  ccoommppaarreedd  

ssuucccceessssffuullllyy  wwiitthh  tthhee  BBrriittiisshh  pphhaarrmmaaccooppeeiiaa''ss  

ssttaannddaarrdd  mmeetthhoodd,,  ssiinnccee  FF--tteesstt  aanndd  TT--tteesstt  

sshhoowweedd  tthhaatt  tthheerree  wwaass  nnoo  ssiiggnniiffiiccaanntt  

ddiiffffeerreenncceess  bbeettwweeeenn  tthhee  pprrooppoosseedd  aanndd  ooffffiicciiaall  

mmeetthhooddss  [[1133]]  aass  sshhoowwnn  iinn  TTaabbllee  ((44))..  
  

Structure of the product 

The stoichiometry  of the reaction between 

each  SBS and DAAPH was investigated 

under the recommended optimum conditions 

and applying Job’s method[14]. The obtained 

results in Fig.(3) showed that a 1:1 

(SBS:DAAPH) product was formed between 

drug and diazotized reagent at 463 nm, and 

due to the phenolic nature of the drug, it can 

readily be coupled with DAAPH according to 

scheme (1) [15]. 
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Scheme (1) :The proposed 

mechanism of the reaction between 

SBS and DAAPH. 
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TThhee  aappppaarreenntt  ssttaabbiilliittyy  ccoonnssttaanntt  wwaass  

ccaallccuullaatteedd  bbyy  ccoommppaarriinngg  tthhee  aabbssoorrbbaannccee  ooff  

ssoolluuttiioonn  ccoonnttaaiinniinngg  ssttooiicchhiioommeettrriicc  aammoouunntt  ooff  

SSBBSS  aanndd  DDAAAAPPHH  wwiitthh  tthhaatt  ooff  aa  ssoolluuttiioonn  

ccoonnttaaiinniinngg  aa  ffiivvee--ffoolldd  eexxcceessss  ooff  DDAAAAPPHH  

rreeaaggeenntt..  TThhee  ssttaabbiilliittyy  ccoonnssttaanntt  ooff  tthhee  pprroodduucctt  

iinn  wwaatteerr  uunnddeerr  tthhee  ddeessccrriibbeedd  eexxppeerriimmeennttaall  

ccoonnddiittiioonnss  wwaass  33..887722××1100
55
  LL..mmooll

11
..    

  

Conclusion  

A simple, rapid and sensitive 

spectrophotometric method has been 

developed for the determination of trace 

amount of SBS in aqueous solution based on 

diazotization coupling reaction with DAAPH 

reagent in the presence of sodium hydroxide. 

The proposed method does not require  

temperature control or solvent extraction step 

Table (5), the method was applied successfully 

to pharmaceutical tablets containing SBS. A 

stable-soluble yellow-orange color azo dye 

was formed which can be measured at 463 nm. 

 

 
             A 

 

 

 

 

 

   B 

 

 
 

Fig. (1) : Absorption spectra of A                      

(20 µg mL
1 

) of SBS treated as described 

under procedure and measured against 

blank and B the reagent blank measured 

against distilled water. 

 

 

 

 

 

 

 

 

 

 

 
FFiigg..((22))  ::  CCaalliibbrraattiioonn  ggrraapphh  ooff  SSaallbbuuttaammooll  

ssuullpphhaattee. 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.(3) : Job’s method for Salbutamol 

sulphate. 

 

Table (1) 

Accuracy and precision of the proposed 

method. 
 

AAmmoouunntt  ooff  SSBBSS  

((µµgg..mmLL
11

))  RReeccoovveerryy  

%%**  

RR..SS..DD                

%%**  
PPrreesseenntt  FFoouunndd  

55..0000  55..003388  110000..776633  00..221166  

1100..0000  99..886699  9988..668866  00..554455  

3300..0000  2299..663366  9988..778855  11..113311  

 

  

TTaabbllee  ((22))  

AAnnaallyyttiiccaall  ddaattaa  oobbttaaiinneedd  ffrroomm  pprrooppoosseedd  

mmeetthhoodd.. 
 

PPaarraammeetteerr  VVaalluuee  

BBeeeerr’’ss  LLaaww    lliimmiittss((µµgg..mmLL
11

))  00..55--3300..00  

MMoollaarr  aabbssoorrppaattiivviittyy  ((lliitt..mmoollee
11

..  ccmm
11

))  22..772222××1100
44
  

SSaannddeellll’’ss  sseennssiittiivviittyy  ((µµgg..ccmm
22

))  00..00221122  

SSllooppee((bb))  00..00447722  

IInntteerrcceepptt((aa))  00..00220022  

CCoorrrreellaattiioonn  ccooeeffffiicciieenntt  ((RR
22
))  00..99999922  

mmaaxx  ((nnmm))  446633  

RR..SS..DD  ((%%))  <<11..113311  

LLiimmiitt  ooff  ddeetteeccttiioonn  ((µµgg..mmLL
11

))  00..441144  
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TTaabbllee  ((33))  

AApppplliiccaattiioonn  ooff  tthhee  pprrooppoosseedd  mmeetthhoodd  ffoorr  tthhee  ddeetteerrmmiinnaattiioonn  ooff  SSBBSS  iinn  pphhaarrmmaacceeuuttiiccaall  

pprreeppaarraattiioonnss.. 
 

SSBBSS  

SSaammppllee  

SSBBSS  ((µµgg..mmLL
--11

))  
RR..SS..DD  

%%**  

RReecc..  

%%**  

AAvveerraaggee  

%%RReecc..  TTaakkeenn  FFoouunndd  

BBuuttaaddiinn  ttaabblleettss  

((SSDDII))  

1155..000000  1155..444477  00..554455  110033..331111  
110011..885555  

2200..000000  2200..007799  00..996622  110000..339988  

BBuuttaaddiinn    ttaabblleettss  

((DDiijjllaa))  

1155..000000  1155..111199  00..883377  110000..774455  
9999..777755  

2200..000000  1199..776611  11..336699  9988..880055  

 

  

TTaabbllee  ((44))  

CCoommppaarriissoonn  ooff  tthhee  pprrooppoosseedd  mmeetthhoodd  wwiitthh  ssttaannddaarrdd  mmeetthhoodd  ttoo  ddeetteerrmmiinnaattiioonn  ooff  SSBBSS  iinn  

pphhaarrmmaacceeuuttiiccaall  pprreeppaarraattiioonnss..  
  

SSBBSS  

SSaammppllee  

RReeccoovveerryy%%**  

PPrrooppoosseedd  mmeetthhoodd  SSttaannddaarrdd  mmeetthhoodd****  

PPuurree  ssaallbbuuttaammooll  ssuullpphhaattee  110000..0000  110000..0000  

BBuuttaaddiinn  ttaabblleettss  ((SSDDII))  110011..8866  110011..1155  

BBuuttaaddiinn  ttaabblleettss  ((DDiijjllaa))  9999..7788  9988..5555  

 
Table (5) 

Comparison of the proposed method with some of the visible spectrophotometric methods 

for the determination of SBS. 
 

Ref. Remarks 

Molar 

absorpitivity 

L.mol
-1

.cm
-1

 

Limits 

µg.mL
-1

 

Wave 

length 

(nm) 

Reagent (s) used 

16 

On-line solid phase 

extraction and flow 

injection 

2.33×10
4
 1-15 750 

Folin-Ciocalteau 

agent 

17 
Extraction ,expensive 

reagent 
2.4×10

4
 Up to 15 530 

CeriumIV/3-

Methylbenzothaiazol

in2-nehydrazone 

18 
Heating ,waiting for 30 

min 
Not reported 25-175 505 

Ferricyanide 

4-aminophenazone 

The 

present 

work 

Reaction carried out 

room temperature 

(25ºC) 

2.72×10
4
 0.5-30.0 463 

Diazotized 

4-minoacetophenone 
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