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Abstract 
          A new simple and sensitive colorimetric method has been developed for 

determination of salbutamol in aqueous solutions. The method is based on the 

formation of a yellow colored azo dye by diazotization of 2,4-dichloroaniline, 

followed by a azo-coupling reaction between the resulting product and salbutamol. 

The maximum absorbance  of azo dye at 447 nm. Beer's law was found to be obeyed 

in the concentration range of 2.5-20 μg/ml with range of molar absorptivity 

between(4000-7265) Lmol-1cm-1. The optimum reaction conditions and other 

analytical parameters were evaluated. 
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Introduction 

        Salbutamol (Ventolin) is a 2-

sympathicomimetic drug, which was 

granted a marketing authorization in 

1973. It is indicated for the treatment 

of reversible air way obstruction in 

bronchial asthma, chronic bronchitis 

and emphysema[1]. Salbutamol  [1-(4-

hydroxy-3-hydroxymethylphenyl)-2-

tert-butylamino-ethanol] with formulae 

structural explain below is widely used 

as a bronchodilator in the treatment of 

respiratory diseases in humans [2, 3]. 
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Some different methods of analysis 

have been reported for the 

determination of SBS, including HPLC 

[4–6] and spectrophotometric[7-

9],Flow-injection spectrophotometric 

[10], liquid chromatography(11) 

diazotization and coupling [12,13]. In 

current study describes  assay sensitive 

colorimetric method for SBS in tablets 

and cyrop.. The method is based on the 

formation of a yellow colored azo dye 

by diazotizaiotn of 2,4-chloroaniline, 

followed by a azo -coupling reaction 

between the resulting product and 

alkali salbutamol sulphate solution. 

The proposed method have the 

advantages of being rapid and simple  

 

Materials and Methods:  

Equipment: 

          All spectral and absorbance 

measurements were by using a 

Computerize UV-Visible, ,shimadzu  

T60U Spectrophotometer, with 1cm 

matched quartz cell 
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Chemicals and Reagents 

All chemicals used were of analytical 

reagent grade and salbutamol sulphate 

standard material was provided from 

state company for Drug Industries and 

Medical appliance-(SDI) Samara -Iraq. 

of (99% purity) was obtained from 

(BDH)  

1-A stander solution of 100 µg ml-1 

salbutamol sulphate  was freshly 

prepared by dissolving 0.01gm of 

salbutamol sulphate with distilled 

water to 100 ml  

2-.2,4-dichloro aniline of (98.0% 

purity) was obtained from (Merck) a 

stander solution of 100 µg ml-1 was 

freshly prepared by dissolving 0.01gm 

of 2,4-dichloro aniline in 10ml 

absolute ethanol and then diluted with 

distilled water to 100 ml. 

3-Sodium nitrite (99.8 purity) 

from(BDH)  and stander solution of  

1% was prepared.. 4-Sodium 

Hydroxide of (98% purity) from 

(RDL), solution  of 1M was prepared 

by dissolving 4 gm in 100 ml distilled 

water 

5-1M HCl  was prepared and used. 

General procedure: 

The 0.5 ml of Salbutamol 

standard solution 100µgml -1 and 0.5 

ml of 1M Sodium Hydroxide solutions 

were added to 0.5 ml of of 2,4-

dichloroaniline and 0.5 ml of 1% 

sodium nitrite and 0.5 ml of 1M HCl 

were mixed in and completed with 

distilled water to the mark in10 ml 

volumetric flask and shaked for 2 

minutes, with shaking and cooling ice 

bath for 2 minute, after 5 minutes  the  

yellow color is completely developed 

and the absorbance measurement was 

carried out at a wavelength at 447 nm, 

against a blank solution prepared in the 

same method but without Salbutamol. 

Procedure for Assay of Salbutamol 

Salphate in Pharmaceutical 

Preparations 

Tablets: ten tablets were weighed and 

finely powdered. A weighed amount of 

the powder containing 200 mg of 

Salbutamol Salphate (equivalent to one 

tablet) was dissolved in 50 ml of 

volumetric flasks and diluted up to the 

mark to obtain 200 µg ml-1. 

Oral Solution 2 ml  was taken from 

container containing 400 µgml-1of 

Salbutamol Salphate was transferred 

into 100 ml volumetric flasks and 

diluted up to the mark with distilled 

water. Working standard was prepared 

by suitable dilution and the 

recommended procedure was used for 

Salbutamol Salphate for its 

determination. 

 

Reaction mechanism of the method : 

        Salbutamol forms colored 

products after coupling with  an 

electrophilic of 2,4-dichloroaniline 

diazotization ion in the presence of 

alkaline medium The following 

mechanism has explain the reaction

.  
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Results and discussion: 

         The result of this investigation 

indicated that the reactions between 

Salbutamol with 2,4-dichloroaniline in 

the presence of sodium nitrite and 

hydrochloric acid yield highly soluble 

colored condensation products which 

can be utilized as a suitable assay 

procedures for Salbutamol These 

colored products have maximum 

absorption at 447 nm and. The blank at 

these wave lengths shows zero 

absorbance. (Figures 1,A). The 

influence of various reaction variables 

on the color development was tested to 

establish the most favorable conditions

 

 
Figure 1: (A)Absorption spectrum of the azo dye formed ,salbutamol (10mg/ml) and 

2,4-dichloroaniline., (B)Absorption spectrum of: 2,4-dichloroaniline .(C) Absorption 

spectrum of salbutamol.
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Development time and stability 

period : 

The color intensity reached maximum 

after formation of azo dye of 

salbutamol. The color obtained was 

stable for at least 1day and this 

stability, period was sufficient to allow 

several measurements to be performed 

sequentially. 

Effect of Base: It was found that the 

presence of a base led to increase the 

intensity of the produced product 

so;1M of  NaOH was selected which 

was found that the best volume equal 

to 0.75 ml of this base give high 

sensitivity which selected in 

subsequent experiments Fig 2. 
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 Fig 2: Effect of Sodium hydroxide  

volume 

 

Effect of acid: 

It was found experimentally that the 

colored products were formed stable 

by. using of the amount of 0.5 ml of 

(1M)hydrochloric acid and then used 

in determination of salbutamol Fig 3. 
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 Fig 3 : Effect of hydrochloric acid 

volume 

 

  

Effect of sodium nitrite 

The optimum concentration of sodium 

nitrite solution that gave maximum 

absorption  was found to be 0.5ml of 

1% of sodium nitrite solution. Fig.4 

explained these results. 
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Fig 4: Effect of Sodium Nitrite volume 

 

Effect of reagent concentration: 

The effect of various concentrations of 

2,4-dichloroaniline were investigated 

using the proposed procedure and 

adding 0.5-6 ml of 100µg ml-1 2,4-

dichloroaniline. It was found necessary 

for developing the colored products 5 

ml of 100µg ml-1 2,4-dichloroaniline 

solution in final volume of 10 ml. Fig. 

5 explained these results. 
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Fig.5: Effect of the volume of reagent . 

Calibration curves : 

Employing the conditions described in 

the procedure, a linear calibration 

graph for salbutamol is obtained Fig. 6, 

which shows that Beer’s law is obeyed 

over the concentration range of 2.5-20 

μg/ml with correlation coefficient of 
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0.9998 and The conditional molar 

absorptivity of the red product formed 

was found to be 4000-7265 L.mol-

1.cm-1. 

y = 0.0302x - 0.0013

R2 = 0.9998
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Fig.6 the calibration curve of 

salbutamol. 

Order of addition of reagents : 

To obtain the optimum results, the 

order of addition of reagent and other 

chemicals should be added to 

formation the azo dye are given by the 

following sequence volumes were 

taken in three procedures: 

A- 5ml of 100µg ml-1 2,4-

dichloroaniline., 0.5ml 1% sodium 

nitrite and, 0.5 ml of 1M 

hydrochloric acid , 2ml of 100µg 

ml-1 salbutamol and0.75ml of 

sodium hydroxide 

B- 5ml of 100µg ml-1 2,4-

dichloroaniline., 0.5 ml of 1M 

hydrochloric acid, 0.5ml 1% 

sodium nitrite and, 2ml of 100µg 

ml-1 salbutamol and 0.75ml of 

sodium hydroxide 

C- 5ml of 100µg ml-1 2,4-

dichloroaniline., 0.5 ml of 1M 

hydrochloric acid, 0.5ml 1% 

sodium nitrite , 0.75ml of sodium 

hydroxide and 2ml of 100µg ml-1 

salbutamol 

 

The absorbance of three methods 

(A,B,C) were 0.196, 0.207, 0.039 

respectively. Method(b) demonstrate 

the best of the order of addition of 

reagent and other chemicals which 

gave azo dye had high intensity and 

high absorbance at the 

wavelength.447nm. 

 

Composition of the Formula 

structure : 

The composition of the formula 

structure of azo dye were studied by 

the mole ratio Method(14,15). A break 

of 1:1 suggested the formation of 

salbutamol drug with 2,4-di 

chloroaniline Fig.7 explain the formula 

of azo dye. 

 

Fig 7: Mole ratio of the azo dye of 

salbutamol and 2,4-di chloroaniline. 

 

The apparent stability constants were 

calculated by comparing the 

absorbance of solution containing a 

similar amounts of salbutamol with 

2,4-dichloroaniline that of a solution 

containing a five-fold excess of 

reagent. The average conditional 

stability constants of the dye in water, 

under the described experimental 

conditions  is 0.12×104  

 

Effect of Organic solvents 

      The effete of organic solvents  such 

us methanol ,ethanol ,ether and distill 

water were  studied  by using in the 

dilution and measuring the absorbance 

the absorbance were found 

0.38,0.311,0.408 and 0.466 

respectively. We used distill water 

because it had  best absorbance for it is 

abundance. 

Effect of Interferences 

       The effete of interference by 

common organic compounds was 

determined by measuring the 

absorbance of a dye solution 

containing 1 ml of 4x10-4M of glucose 
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and various amounts of other species 

such us p-phenylen diamine ,O-

aminophenol,4-chloro nitro aniline , 

resosenol ,paracetamol ,salicylic acid,  

and  starch .The results showed that 4-

chloro nitro aniline major of the 

common compound does interfere The 

results are given in Table (1). 

 

Table (1) Effects varies interference  of organic compounds on the absorption. 

 

Accuracy and precision : 

To determine the accuracy and 

precision of the method, salbutamol is 

determined at three different 

concentrations. The results shown in 

Table 2 indicate that satisfactory 

precision and accuracy could be 

attained with the proposed method

 

Table 2. Accuracy and precision of the proposed method. 

Concentration of 

Salbutamol 

µg ml-1 

 Recovery% Average ٭

recovery% 

%E Relative 

Standard error 

 

 

Relative 

Standard 

Deviation٭ % 

 

5 101.2  

99.96 

1.2 2.55 

15 99.13 0.86 2.75 

20 99.55 0.45 3.25 

 Average of five determinations ٭

 

Analytical application 

Proposed method have been used of 

two types of drug containing 

salbutamol sulphate (tablet and Oral) 

and they gave good accuracy and 

precision, the proposed method was 

compared with brititish pharmocopeias 

standard method ,since F-test,T-test 

showed that three was no significant 

differences between the proposed 

methd and official method(16),the 

results obtained were tabulated in 

Table 3. 

 

Table 3: Determination of salbutamol sulphate in pharmaceutical preparations by the 

proposed method and comparison with the British pharmacopoeia method 
Procedure 

Applied 
 

 

Pharmaceutical 

Formulation٭ 

Recovery% %E 
Relative 

Standard 

error 

 
 

Relative 

Standard 

Deviation٭ 

% 
 

 

Proposed method 

 

Tablets a 

Ventorain 
100.2 0.2 2.3 

Oral Solution 
aSalorain 

99.87 0.125 4.3 

British 

Pharmacopoeia 

method [17] 

 

Tablets a 

Ventorain 
100 ……… ………. 

Oral Solution 
aSalorain 

100.15 ……….. ……….. 

 .Mean of three determinations ٭

 

a Marketed by S.D.I, Iraq. 

Interference 

 

Without 

addition 
glucose 

p-

phenylen 

diamine 

o-

aminophenol 

4-

chloro 

nitro 

aniline 

resosenol paracetamol 
salicylic 

acid 
starch 

Absorbance  0.144 0.136 0.192 0.214 0.062 0.166 0.092 0.196 
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Conclusions : 

The present study demonstrates an 

excellent approach for the development 

of spectrophotometric method for 

determination of salbutamol sulphate 

high selectivity and excellent 

sensitivity for the oxidative coupling 

reaction of salbutamol sulphate are 

achieved with 2,4-dichloroaniline. the 

method was applied successfully on 

pharmaceutical samples. 

 

References : 

1. Dutch SPC Ventolin. 2007 

(version date) http://www.cbg-

meb.nl/IB-teksten/h12541.pdf . 

2. The British Pharmacopoea, 1998 

Her Majesty’s Stationery Office, 

London, pp. 1151–1152. 

3. Indian Pharmacopoea, 1996 The 

Controller of Publications, 

Ministry of Health and Family 

Welfare, Government of India, 

New Delhi, pp. 670–673. 

4. T. L. Bernal, M. J. del-Nozal, H. 

Velasco and L. Toribio, 1996. 

HPLC versus SFC for the 

determination of salbutamol 

sulphate and its impurities in 

pharmaceuticals, J. Liq. 

Chromatogr. Rel. Technol. 19: 

1579–1589. 

5. S. Ray and A. Bandopadhyay, 

1990. Reversed phase high 

performance liquid 

chromatographic determination 

of salbutamol sulphate in 

pharmaceutical formulations, 

Indian Drugs 27 : 313– 316. 

6. R. A. Singh, Kumar, D. Kumar 

and A. K. 2005 Agarwal, 

Simultaneous estimation of 

cetirizine hydrochloride and 

salbutamol sulphate in 

pharmaceutical dosage forms by 

reverse phase high performance 

liquid chromatography, Pharma 

Rev. 3:144–146. 

7. N. Talwar, A. K. Singhai, A. K. 

Shakya, S. Saraf and N. K. Jain, 

1991. Difference 

spectrophotometric determination 

of salbutamol sulphate in tablets, 

Indian Drugs 28 :244–245. 

8. I. H. I. Habib, M. E. M. 

Hassouna and G. A. Zaki, 2005. 

Simultaneous spectrophotometric 

determination of salbutamol and 

bromhexin in tablets, Farmaco 

60  249–254.Experimental. 

9. K. Basavaiah, . H.C. Prameela, 

2003.Spectrophotometric 

Determination of Salbutamol 

Sulfate(SBS) and Pyrantel 

Pamoate (PRP) in Bulk Drugs 

and Pharmaceuticals,. Chem. 

Anal. (Warsaw), ,48, 327. 

10. I. Dol and M. Knochen, 2004. 

Flow-injection 

spectrophotometric determination 

of salbutamol with 4-

aminoantipyrine,. Talanta 

,.Volume 64, Issue 5, 15 

December, Pages 1233-1236 , 

12th International Conference On 

Flow Injection Analysis. 

11. P. N. S. Pai, GK Rao, MS 

Murthy, A Agarwal, S Puranik. 

2009,Simultaneous determination 

of salbutamol sulphate and 

bromhexine hydrochloride in 

tablets by reverse phase liquid 

chromatography ,.Scientific 

Publication of the Indian 

Pharmaceutical Association,.,. 

Volume : 71 , Page 53-55. 

12. N. V. Naidu, D. V. Naidu, C. V. 

Rajeshwari and P. R. Naidu, 

1989. Simple spectrophotometric 

determination of salbutamol 

sulphate in pharmaceutical 

formulations, Acta Chim. Hung. 

126 :821–824. 

13. K. K. Vishwanth, A. S. Rao and 

M. V. Shivaramakrishnan, 1989. 

Colorimetric determination of 

salbutamol in pharmaceutical 

preparations, Indian Drugs 26:  

516–518. 

http://www.cbg-meb.nl/IB-teksten/h12541.pdf%202007
http://www.cbg-meb.nl/IB-teksten/h12541.pdf%202007
http://www.sciencedirect.com/science/journal/00399140
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235288%232004%23999359994%23524961%23FLA%23&_cdi=5288&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=52bcc61184f5f7b0df05019e5fc9d3c9


Baghdad Science Journal                                                    Vol 7(1) 2010 
 

8 

14. Douglas A. Skoog ,James Holler, 

2007. Stanly R.Crouch Principles 

of instrumental analysis 6th 

Edition, . 

15. H.Sigga, 1972  " Organic micro 

analysis Via functional group" 

John Willey and Sons, New 

York. 

 

16. British Pharmacopoeia 

Commission Office London , 

2004. Published by The 

Stationery Office under licence 

from the Controller of Her 

Majesty's Stationery Office for 

the Department of Health on 

behalf of the Health Ministers 

 

تقدير دواء كبريتات السالبيتيمول بطريقة طيفية  في المادة النقية وفي 

 المستحضرات الصيدلانية
 

 

 مها كاظم سلمان *
 

 *جامعة بغداد / كلية العلوم للبنات / قسم الكيمياء ، بغداد ، العراق .

 الخلاصة

ْت   طرة ووة لوجيووة جدةوودو بسووي ة عيستاتووة لاعيوويي  ركيوو  السووالبيا          عفووا بعوو    فووا المووادو الن يووة مولطُوووت

ال رة ةَ على الحصول على لوون لصوبغة  الا ع  الصوءراء عنود طوول مووجا   عامد المساحضرات الصيدلاجية إنت 

ثنائا كلوْع أجيليي, قاجون بير عجد  -4ع2جاجومار عالماكوجة  مِي  ا دعاج السالبيامول مع ملح الدةا عجيوم ل  447

 (7265-4000)ملغم/لاوور مووع  موووْ موودز ل وويم الاماصايووية المولاْةووة بوويي  2.5-20م اعوواَ فووا موودز  ركيوو َ 

لار/مول.توووووووووم.عقد قووووووووودْت اللووووووووورعا المللوووووووووى للاءاعووووووووو  عكووووووووو ل  العوامووووووووو  الاحليليوووووووووة ا  ووووووووورز.

 


