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Two simple, rapid, highly sensitive, and accurate spectrophotometric 

methods were utilized to estimate catecholamine drugs methyldopa and 

isoprenaline. Oxidative coupling reaction was used to estimate 

methyldopa  using ferric nitrate as an oxidizing agent and coupled with 

mesalazine reagent in an alkaline medium of sodium hydroxide solution 

producing a blue color measured at λ max 578 nm,  linearity of  

calibration curve was in  concentration range 2 -28 µg/ml with a 

correlation coefficient of 0.9986, molar absorptivity and Sandell's index 

were calculated , equal to 0.566×104 l.mol-1.cm-1 and 0.042 µg.cm-2 

respectively, limit of detection and  quantification values were equal to 

0.06509 and 0.2169 µg/ml, respectively. Isoprenaline was estimated  

using a azo-coupling reaction using a diazotized p-Nitroaniline reagent 

coupled with isoprenaline in an alkaline medium of sodium hydroxide 

solution and 5rt presence of TritonX-100(1%) surfactant solution. The 

orange-red azo dye produced which measured at λ max 510 nm., 

calibration curve linearity was in  concentration range between 2 -20 

µg/ml with a correlation coefficient of 0.9985, molar absorptivity , 

Sandell's index were calculated and equal to 2.3434×104 l.mol-1.cm-1 and 

0.0105 µg.cm-2 respectively, LOD and LOQ were equal to 0.02119 and 

0.07064 µg/ml, respectively. These methods proved successful in  

estimating  methyldopa and isoprenaline in pure forms and 

pharmaceutical preparations. 
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في الصورة النقية وفي   والإيزوبرينالينالتقدير الطيفي لأدوية الكاتيكول امين المثيل دوبا 

 المستحضرات الصيدلانية

 هند خالد سلمان            خالدة محمد عمر  

 جامعة الموصل كلية العلوم قسم الكيمياء 

 الملخص: 

الم  امين  الكاتيكول  دوائي  لتقدير  ودقيقتين  الحساسية  وعاليتي  وسريعتين  بسيطتين  طيفيتين  طريقتين  استخدام   دوبا   ثيلتم 
دوبا باستخدام نترات الحديديك كعامل مؤكسد واقترانه بكاشف    ثيل. تم استخدام تفاعل الاقتران التأكسدي لتقدير المالإيزوبرينالين

ل الصوديوم  هيدروكسيد  من محلول  قاعدي  وسط  في  الطول    يعطيميزالازين  عند  الامتصاص  قياس  وتم  اللون  أزرق  ناتج 
  0.9986مايكروغرام/مليلتر مع معامل ارتباط  28- 2نانوميتر وكانت خطية منحنى المعايرة في نطاق التركيز  578الموجي

ميكروغرام.    0.042و  1-. سم1-لتر. مول  104×  0.566وحساسية ساندل وكانا يساويان  قيم الامتصاص المولاري    وتم حساب
مايكروغرام/مليلتر على التوالي.    0.2169و   0.06509التقدير الكمي تساوي  على التوالي، كانت قيم حد الكشف وحد    2-سم

نيتروانيلين المؤزوت مقترنًا مع الايزوبرينالين في -تفاعل الاقتران الآزوي باستخدام كاشف البارا  تم تقدير الايزوبرينالين باستخدام
٪( ليتم إنتاج صبغة الآزو البرتقالية الحمراء 1) TritonX-100وسط قاعدي من محلول هيدروكسيد الصوديوم بوجود محلول 

  20-  2نانوميتر، وكانت خطية منحنى المعايرة في نطاق التركيز بين    510التي تم قياس امتصاصها عند الطول الموجي  
  104×  2.3434وحساسية ساندل وكانا  قيم الامتصاص المولاري  ، وتم حساب  0.9985مايكروغرام/مليلتر مع معامل ارتباط  

مول سم1-لتر.  سم  0.0105و  1-.  تساوي    2-ميكروغرام.  الكمي  التقدير  وحد  الكشف  حد  كانت  التوالي،    0.02119على 
في    الإيزوبرينالين  دوبا  ثيلفي تقدير مستويات الم  مانجاحه  الطريقتانمايكروغرام/مليلتر على التوالي. وقد أثبتت    0.07064و

 .أشكالهما النقية وفي المستحضرات الصيدلانية
 .نيتروأنيلين-الطيف الضوئي، الكاتيكول امين، المثيل دوبا، الايزوبرينالين، باراالكلمات الدالة: 
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Introduction 

            Methyldopa (MED) and Isoprenaline hydrochloride (ISP) belong to catecholamine 

drugs which are known as vicinal-diols aromatic compounds that own amines linked to a 

benzene ring Containing two hydroxyl groups (catechol) [1]. MED belongs to the drug category 

alpha2-adrenoceptor agonist and is chemically known as[(2S)-2-Amino-3-(3,4-

dihydroxyphenyl)-2-methylpropanoic acid sesquihydrate (L-methyldopa sesquihydrate)], it's 

as shown in O) 2½H,14NO13H10Cmolecular weight 238.2 g/mole with the chemical formula (

Fig.1 [2]. MED acts in the central nervous system as an alpha2-adrenergic agonist where 

neurons take it up and undergo decarboxylation and hydroxylation reactions to form the pseudo 

transmitter α-methyl norepinephrine which binds to alpha-2 receptors and thus induce elastic 

relaxation and lowers blood pressure [3]. MED tablet is widely used in clinical practice as an 

antihypertensive drug for moderate to severe hypertension, especially hypertension caused by 

kidney dysfunction as well as hypertension in women through pregnancy [4]. Still, the drug has 

many side effects such as drowsiness, liver problems, damage to red blood cells, and allergic 

symptoms to the drug [5] as well as dizziness, headache, dry mouth, and depression [6].  

             Isoprenaline hydrochloride (ISP) belongs to the drug category beta-adrenoceptor 

agonist in the heart, bronchi, skeletal muscle, and gastrointestinal tract and was approved for 

use by the FDA in 1982 as a non-selective beta-adrenergic receptor agonist and a trace amine-

associated receptor agonist [7]. ISP is widely used to treat cardiac arrest, heart block, and slow 

heart rate, and rarely, it is used to treat asthma [8]. Stimulation of beta-adrenergic receptors by 

ISP in the heart produces positive inotropic effects (increases contractility), increases heart rate, 

increases conduction rate through the atrioventricular node, and increases myocardial relaxation 

during diastole, so these effects increase systemic blood pressure and reduce diastolic blood 

pressure through their vasodilatory effects [9]. ISP shown in Fig.2 is available in the form of 

injections, tablets, oral suspension, and in the form of inhalation spray and the drug has the 

ISP drug has  .HCl and a molecular weight of 247.72 g/mol [10].3NO17H11molecular formula C

many side effects, when used in high doses it undergoes a process of auto-oxidation which 

leads to the formation of free radicals that stimulate the oxidation of fats which causes the 

destruction and damage of the cardiac muscle cell membrane [11]. Also, excessive stimulation 

of beta receptors using isoprenaline leads to physiological disorders such as high blood 

pressure, atherosclerosis, myocardial infarction, and myocardial necrosis [12]. 

  
   Fig.1 Chemical structure of MED                     Fig.2 Chemical structure of ISP  
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         According to the literature MED is estimated by several different methods such as 

spectrophotometric [13,14,15,16], chromatography [17,18,19], amperometry [20], voltammetry 

[21,22,23], spectrofluorometry [24]. ISP is also estimated by several different methods but most 

of them are voltammetry such as [25,26,27,28,29], chromatography [30,31,32], 

chemiluminescence [33], spectrofluorometry [34], spectrophotometric [35,36].  However, 

several of these methods require expensive equipment and versed operators, therefor in the 

present paper we develop two simple and sensitive methods to determine methyldopa and 

isoprenaline spectrophotometrically by oxidative coupling and diazotization coupling methods, 

respectively. 

EXPERIMENTAL 

Apparatus 

         Absorption spectra and absorbance measurements were measured using a Shimadzu UV-

Visible 160 spectrophotometer with a 1.0 cm light path, the weight was performed using BEL-

type sensitive balance, and for pH measurement HANNA PH 211 was used. 

 

Chemicals and reagents 

       The BDH and Fluka companies equip all chemicals and reagents with high purity while 

methyldopa and isoprenaline are bought from (SDI) company. 

Methyldopa solution (100µg/ml) 

         This solution was prepared by dissolving 0.0100g of pure MED in 5 ml of ethanol with 

heating and stirring until dissolving, then diluting the solution to 100 ml with distilled water in 

a volumetric flask and keeping the solution in a dark bottle. 

Isoprenaline hydrochloride solution (100µg/ml) 

          ISP solution was prepared by dissolving 0.0100g of the pure drug in distilled water then 

diluting the solution to 100 ml with distilled water in a volumetric flask and keeping the 

solution in a dark bottle.  

M)  2-solution (1×10Mesalazine reagent  

          The solution of Mesalazine was prepared by dissolving 0.0153g in 5 ml ethanol and 20 

ml distilled water with heating and stirring until dissolving, then diluting it to 100 ml with 

distilled water in a volumetric flask. 

M) 2-(1×10 DPNA solutionNitroaniline -p Diazotized 

          This solution was prepared by dissolving 0.138g of PNA in 20 ml hydrochloric acid 

solution 1.0 M and the volume completed to 80ml with distilled water, then the solution was 

heated with stirring until dissolving, after that, the solution was transferred to 100 ml 

volumetric flask and cooled in an ice bath until the temperature reach (0-5 ˚C), then 0.069g of 
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sodium nitrite added to the solution with stirring for 5 minutes followed by transfer the 

diazotized solution to a dark bottle and kept in the refrigerator for one day [37]. 

M) 2-(1×10solution  Ferric nitrate   

          This solution was prepared by dissolving 0.024g of ferric nitrate in distilled water with 

stirring until dissolving and then diluting it to 100 ml with distilled water in a volumetric flask. 

Sodium hydroxide solution (1.0 M) 

           This solution was prepared by diluting an ampole of NaOH 10M (100 ml) in a 1000 ml 

volumetric flask with distilled water, thin the solution was stored in a plastic container. 

Methyldopa tablet solution (100µg/ml) 

          Five tablets from each one alone (Methyldopa /Iraq,250 mg MED), (Methyldopa 

/UK,250 mg MED), and (Kadomet/Egypt, 250 mg MED) were weighed, powdered, and mixed. 

An exact amount of the powder equal to 0.0100g of MED was dissolved in 5 ml of ethanol, 

heating and stirring until dissolving, then filtered in a conical flask and completed in a 

volumetric flask with 100 ml distilled water.   

Isoprenaline hydrochloride Injection solution (20µg/ml) 

           Five ampoules of (Isoprenaline Injection IP,2mg/1ml, Samarth company, India) were 

mixed. A 2 ml was transferred from the solution to a 50 ml volumetric flask and diluted with 

distilled water to get a concentration of 80µg/ml, and from it was prepared 20µg/ml. 

 

A. Estimation of methyldopa by oxidative coupling reaction using mesalazine and Ferric 

nitrate 

 

  General recommended and calibration graph procedure       

          Various volumes of standard solutions of methyldopa (100µg/ml) transfer to a series of 

10 ml volumetric flasks to cover the range of concentration from ( 2 -28 µg/ml), then 1.0 ml of 

mesalazine (0.01M) is added and followed by 0.5 ml of ferric nitrate (0.01 M) after that waiting 

for 5 minutes to complete the oxidation reaction of MED, after that was adding of 2.5 ml of 

sodium hydroxide (1.0 M) and waiting for 10 minutes and diluted to the mark with distilled 

water and measured the absorbance of the colored product at 578 nm. against reagents blank. 

The calibration graph was linear over the concentration range of 2-26 µg/ml, and negative 

deviation from Beer's law was noticed at concentrations higher than 26 µg/ml (Fig. 3). The 

Sandell's  and 1-.cm1-l.mol4 ×100.566equal to  and calculated was value of molar absorptivity

 The detection limit (LOD) and the quantification limit (LOQ) ,2-µg.cm 420.0equal to  index

[38] were 0.06509 and 0.2169 µg/ml, respectively. 
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(Fig. 3) Calibration graph for estimation of MED 

RESULT AND DISCUSSION 

A.1  Principle of the method  

                      An oxidative coupling reaction for the estimation of methyldopa involves a 

coupling reaction of MED and mesalazine using ferric nitrate as an oxidizing agent and an 

alkaline medium to produce a colored product. 

A.2  Selection of the better oxidizing agent  

         The best oxidizing agent was studied by adding 1.0 ml of the available oxidizing agents in 

concentration 0.01M of each one into a 10 ml volumetric flask which contained 1.0 ml MED 

and 1.0 ml of mesalazine 0.01M, then the volumes were completed with distilled water to the 

mark. The solution was left to stand for 5 min to complete the oxidation and then 1 ml of 1M 

NaOH was added, then the solution was left for another 5 min. The absorbance was measured 

against the reagents blank, and the results in (Fig 4) and (Tablet 1) showed that ferric nitrate is a 

better oxidizing agent that gives a better lambda max with a better absorbance value. 

 
Fig.4: Selection of the best oxidizing agent 

Table 1: Selection of the best oxidizing agent 

, (nm)max λ Absorbance 
Oxidizing agents 

M)2 -(1×10 

528 0.194 Ferric nitrate (A) 

526 0.185 Sodium persulfate (B) 
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532 0.160 )CAmmonium ferric nitrate ( 

518 0.151 )DPotassium iodate ( 

510 0.169 Chloramine T (E) 

528 0.164 potassium periodate (F) 

330 0.347 N-chlorosuccinimide (G) 

532 0.160 Ferric chloride (H) 

540 0.126 N-bromosuccinimide (J) 

 

 

A.3  Selection of the best concentration of the reagent and oxidizing agent 

          To select the best concentration of mesalazine and ferric nitrate, in a 10ml volumetric 

flask containing 1.0ml of MED, 1.0 ml of mesalazine was added in two different 

concentrations, and then 1.0 ml of ferric nitrate also in two concentrations was added, the 

solution left to stand for 5 min. And then 1ml of NaOH was added and after 5 min. The 

absorbance was measured at 528 nm. against a reagent blank, the result in (Table 2) shows that 

.reagent and oxidizing agentfor both the was the best concentration  M2 -1×10 
Table 2: Selection of the best concentration of the reagent and oxidizing agent 

, (nm)max λ Absorbance 
Conc. of 

ferric nitrate (M) 

Conc. of Mesalazine 

(M) 

528 0.196 2-1×10 2-1×10 

524 0.174 3-1×10 2-1×10 

No colour appeared 2-1×10 3-1×10 

No colour appeared 3-1×10 3-1×10 
 

 

A.4 Selection of the best volume of the ferric nitrate and mesalazine  

              After choosing the best concentrations, it has been studied the best volume of the ferric 

nitrate, the results in (Table 3) show that 0.5ml is the best volume that completes the oxidation 

reaction and gives the best linearity for the reaction. In addition, it was kept using 1.0 ml of 

mesalazine in subsequent experiments because it gave the best absorbance as shown in (Fig.5). 
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  Fig.5: Selection of the best volume of the mesalazine 

 

Table 3: Selection of the best volume of the ferric nitrate 

2R 
Absorbance /µg of methyldopa in 10 ml ml of ferric 

nitrate 

 M) 2-1×10( 250 200 150 100 50 

0.9891 0.402 0.352 0.243 0.187 0.104 0.3 

0.9931 0.393 0.342 0.252 0.199 0.134 0.5 

0.9900 0.379 0.332 0.240 0.193 0.128 0.8 

0.9677 0.342 0.299 0.271 0.193 0.123 1 

0.9610 0.328 0.294 0.242 0.164 0.0649 1.5 

A.5  Selection of the best base  

          Different kinds of strong and weak bases were studied, and the results shown in (table 4) 

that sodium hydroxide is an ideal medium for the reaction. In addition, added 2.0 ml of 1M 

NaOH is accompanied by Bathochromic shift (red shift), and added 2.5 ml of NaOH gives a 

higher absorbance, which was chosen as the better amount in subsequent experiments as shown 

in (Table 5). 
 Table 4: Selection of the best base 

OH4NH 3CO2Na 3NaHCO KOH NaOH 
Base solution 1 ml 

of 1 M 

0.053 0.081 0.062 0.169 0.198 Absorbance 

9.34 10.60 9.77 12.61 12.70 pH 

 

Table 5: Selection of the best volume of base 

3.5 3 2.5 2 1.5 1 0.5 ml of 1M NaOH 

0.250 0.255 0.258 0.247 0.219 0.196 0.160 Absorbance 

578 578 578 578 528 528 528 , (nm)max λ 

 

A.6  Effect of time on the reaction 

           This effect was studied by adding 1.0ml of MED and 1.0ml of mesalazine, followed by 

adding 0.5ml of ferric nitrate, and waiting for a different time (3-20) min. before the addition of 



College of Basic Education Researchers Journal, Volume (21) Issue (3) September 2025 

 

584 
 

the base, then added 2.5ml of NaOH and waited for a different time (5-30) min. (Table 6) 

shows that 5 min. is the best time for oxidation of MED, and 10 min. was the best time for 

completing the reaction.  

Table 6: Effect of time on the reaction 

Absorbance/ Standing time after addition of NaOH and before 

dilution, min. 
Standing time 

before addition 

NaOH, min. 30 20 15 10 5 

0.250 0.250 0.252 0.254 0.250 3 

0.264 0.264 0.265 0.266 0.254 5 

0.270 0.271 0.270 0.269 0.248 10 

0.270 0.271 0.270 0.271 0.249 15 

0.268 0.268 0.266 0.267 0.249 20 

 

A.7  Effect of temperature on the reaction 

          The effect of temperature on the reaction was studied with different degrees (5-50 ˚C). 

The results in (Table 7) show that the best absorbance value was taken at room temperature 

(24˚C ±2). 
Table 7: Effect of temperature on the reaction 

50 40  2 ±24  10 5 Temp. ˚C 

0.238 0.247 0.268 0.245 0.233 Absorbance 

 

  A.8  Effect of addition sequence of the reaction component  

             Several experiments with different sequences of the ferric nitrate were conducted to get 

a better oxidation reaction, the result in (Table 8) shows that the sequence followed was the best 
so, it was continued.  

Table 8: Effect of addition sequence of the reaction component 

Absorbance Reaction component * Sequence number 

0.264 D + M + F + B I 

0.259 D + F + M + B II 

0.255 M + D + F + B III 

0.258 M + F + D + B IV 

            *Methyl dopa (D), Mesalazine (M), Ferric nitrate (F), NaOH (B) 

 

            

A.9  Effect of surfactants on the reaction 

            The effect of different four types of surfactants (positive, negative, and neutral), which 

the on  effect theirstudied  ,(1%) 100-and triton X ,M) 3-SDS, CPC, (1×10 (CTAB,are 
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absorbance intensity of the colored resulting. The results obtained explain that the absorbance 

reduces after the addition of these surfactants, so they are neglected. 

A.10  Studied the stability time of the resulting product 

           The stability of the blue color of the resulting product was studied for two different 

concentrations of methyldopa (10 and 20) μg/ml by measuring the absorbance for different 

periods, the reading values were observed to be stable for at least 60 min. as shown in (Fig. 6). 

  

 

Fig.6: the stability time of the resulting product 

 

A.11  Effect of additives excipients on the reaction 

             Several types of drug excipients that were added when manufacturing the pharmaceutical 

preparations (Glucose, Starch, Arabic Gum, Sucrose, Talk, and Lactose) were studied under the 

optimal conditions by adding different quantities of these additives (200, 500, 1000) to 100 

µg/10 ml of methyldopa. The results show no significant interference from these compounds 

indicating the selectivity and efficiency of the suggested method for its applications in 

pharmaceutical preparations. 

A.12  Final absorption spectrum for the estimation of MED 

           Methyldopa was treated according to the proven optimal conditions, the final absorption 

spectrum in (Fig 7) shows the spectrum for 10µg/ml MED versus the distilled water and versus 

the blank, the spectrum of the blank versus the distilled water. 
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Fig. 7: Final Absorption Spectrum for 10 µg/ml MED 

(A) Sample versus water, (B) Sample versus blank, (C) Blank versus distilled water 

A.13  Accuracy and precision for the estimation of methyldopa 

          The accuracy and precision of the estimation of MED were calculated by applying the 

previously described approved working method for two different concentrations (10 and 20) 

μg/ml. The recovery and relative standard deviation were calculated, and the results were 

included in (Table 9) which showed that the proposed method was satisfactory. 
Table 9: Accuracy and precision for the estimation of methyldopa 

Relative standard 

deviation, %* 

Relative 

error, %* 
Recovery, %* 

Amount of methyldopa 

µg/ml 

Found Taken 

0.4260 0.15 100.15 10.014 10 

0.2305 0.09- 99.91 19.98 20 
*Average of five determinations                

 

A.14  Nature of the reaction between MED and mesalazine 

              To understand the mole ratio of the reaction between the MED and mesalazine under 

the optimized conditions previously described, applying the variation method (Job's method) 

and molar ratio method [39] used the same concentration for each MED and mesalazine 

 MEDthat the ratio of the reaction was 1:1 for  shows) 8ig.FM) and the results in ( 4-×104.19(

and mesalazine, also applied slope ratio method by drawing two calibrations between MED and 

the two standard  the drawing of shows g. 9)iF( ,M) 4-×104.19(mesalazine in the same conc. 

curves, where the result of dividing the slope of the first curve by the slope of the second curve 

confirms the ratio of the reaction was 1:1. The stability constant value of the product was also 

./molI 5104.249×was equal to  . It]40[ calculated 

  

Fig.8: (A) Job's method (continuous variation), (B) Mole ratio method 
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Fig. 9: Curves of slope ratio between MED and mesalazine 

 

 

 

 

 

 

 

Therefore, according to the obtained result shown in Figures 8 and 9, the suggested reaction is 

explained below: 

 

for two concentrations, and  of the Formed color has been studied )s(K tability Constantshe T     

This indicates that the colored product has  .I/mol 54.249×10values is equal to  sthe average of K

high stability.   

A.15.1  Application part of the reaction between MED and mesalazine 

            The proposed method for the determination of methyldopa was applied in its available 

samples dosage form tablets [(Methyldopa, 250mg, Iraq) and (methyldopa, 250mg, UK) and 

(Kadomet,250mg, Egypt)] with two different concentrations (10,20) µg/ml The results in 

(Table 10) evidence the success of the proposed method for determination of MED. 

 
Table 10: Application of the determination of methyldopa 

Relative 

stander 

deviation, %* 

Relative 

error, %* 

Recovery, 

%* 

Amount of 

Methyldopa 

µg/ml 

Pharmaceutical 

Preparations 

0.7380 1.11 101.11 10 Methyldopa, 

Tablet 

250mg, Iraq 0.2624 0.56 100.56 20 
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0.3159 1.2- 98.80 10 Methyldopa, 

Tablet 

250mg, UK 0.1697 0.25- 99.75 20 

0.6081 3.82 103.82 10 Kadomet, Tablet 

250mg Methyl., 

Egypt 0.1102 2.52 102.52 20 

*Average of five determinations [41]                                       

             

A.15.2  Appraisal of the suggested method by applied standard addition method 

         Applied the standard addition method to prove the efficiency and effectiveness of the 

suggested method for the determination of MED in its pharmaceutical preparations and prove 

there are no interferences of the drug with additives existing in the pharmaceutical preparations. 

The results in (Fig.10) and (Table 11) indicate that the standard addition method is approved 

with the suggested method. 

 

  
 

 
Fig. 10: Standard addition curves for determination of MED preparations 

(A) Methyldopa,250mg/tablet, Iraq (B) Methyldopa,250mg/tablet, UK (C) Cadomet,250mg/tablet, Egypt 

 

Table 11: Determination of MED in pharmaceuticals by standard addition method 

Recovery % 
Amount of methyldopa 

measured (µg/ml) 

Amount of methyldopa 

taken (µg/ml) 

Pharmaceutical 

Preparation 

102.90 6.17 6 
Methyldopa, Tablet 

250mg, Iraq 
102.69 10.26 10 
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102.51 6.15 6 
Methyldopa, Tablet 

250mg, UK 
103.67 10.36 10 

103.96 6.23 6 
Kadomet, Tablet 

250mg Methyl., Egypt 
104.31 10.43 10 

 

 

B. Estimation of isoprenaline by Azo-coupling reaction by using p-Nitroaniline reagent  

  General procedure and calibration graph for isoprenaline      

          Various volumes of standard solutions of isoprenaline (100µg/ml) transfer to a series of 

10 ml volumetric flasks to involve the range of concentration from ( 2 -22 µg/ml), then 1.0 ml 

added and waiting for 5 minutes to complete the  was M) 2-1×10( Nitroaniline-iazotized pdof 

coupling between ISP and DPNA, after that adding of 1.5 ml of sodium hydroxide (1.0 M) and 

1.5 ml of TritonX-100(1%) solutions, then diluted to the mark with distilled water and 

measured the absorbance of the azo dye at 510 nm. against reagents blank. The calibration 

graph in (Fig. 11) was linear over the concentrations range of 2-20 µg/ml, and negative 

deviation from Beer's law was noticed at concentrations more than 20 µg/ml. The molar 

was  and Sandell's index 1-.cm1-l.mol4 ×102.3434equal to  and calculated was absorptivity value

 ]8[3 The detection limit (LOD) and the quantification limit (LOQ) ,2-µg.cm 1050.0equal to 

were 0.02119 and 0.07064 µg/ml, respectively. 

  
(Fig. 11) Calibration graph for estimation of ISP 

RESULT AND DISCUSSION 

 

B.1  Principle of the method for estimation of ISP 

         The first step involves the reaction of p-Nitroaniline with sodium nitrate in an acidic 

medium of hydrochloric acid in low temperatures (0-5 ˚C) to form the corresponding diazonium 

salt. The second step forming diazonium salt reacts with the isoprenaline in an alkaline medium 

to produce orange-red azo dye. 
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B.2  Selection of the best volume of the diazotized p-Nitroaniline 

           The best volume was chosen by adding different volumes of DPNA (0.02 M) to different 

concentrations of isoprenaline and waiting (3-5) minutes, then adding 1.0 ml of 1.0 molar 

sodium hydroxide and studying its effect on the linearity of the reaction. The results in (Table 

12) showed that using 1.0 ml is the optimal volume, so it was adopted in subsequent 

experiments.  
Table 12: Selection of the best volume of the diazotized p-Nitroaniline 

2R 
Absorbance / µg of ISP in 10 ml ml of 

DPNA 150 120 100 80 50 30 

0.9904 0.956 0.842 0.675 0.601 0.409 0.265 0.5 

0.9818 1.061 0.971 0.756 0.676 0.444 0.289 0.8 

0.9962 1.146 0.979 0.787 0.673 0.473 0.309 1 

0.9882 1.175 1.001 0.774 0.710 0.469 0.264 1.2 

0.9850 1.108 0.984 0.765 0.692 0.426 0.258 1.5 

 

B.3  Selection of the best base used 

          Different kinds of strong and weak bases were studied, and the results in (Table 13) that 

sodium hydroxide is an ideal medium for the reaction. In addition, different concentrations of 

NaOH were studied and the result in (Table 14) shows that 1 M of NaOH is the best 

concentration. And 1.5 ml is the best volume that gives the higher absorbance so, it was chosen 

as the better amount in subsequent experiments as shown in (Table 15). 

 
Table 13: Selection of the best base 

OH4NH 3CO2Na 3NaHCO KOH NaOH 
Base solution 1 ml 

of 1 M 

No color 

appears 
Turbid Turbid 

0.697 0.786 Absorbance 

12.6 12.61 pH 

 
Table 14: Selection of the best concentration of NaOH 

5 4 3 2 1 0.5 
Conc. of NaOH 

(M) 

0.687 0.629 0.678 0.756 0.789 0.752 rbanceAbso 

 
Table 15: Selection of the best volume of NaOH 
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2.5 2 1.5 1 0.5 
Volume of NaOH 

(1M), ml 

0.801 0.802 0.810 0.790 0.748 Absorbance 

 

B.4  Studied the time required for the conjugation between DPNA and ISP 

            The time required for the complete conjugation between the DPNA and isoprenaline 

before adding sodium hydroxide was studied. The results listed in (Table 16) showed that the 

best time for completing the coupling is 5 minutes. 

 
Table 16:  Effect of the time on the absorbance value for resulting azo dye 

10 8 5 3 Immediately Time, min. 

0.810 0.811 0.809 0.795 0.780 Absorbance 

 

B.5  Effect of addition sequence of the reaction component 

           Several experiments were studied with different sequences of reaction components to 

obtain the best absorption value for the resulting azo dye and the results shown in (Table 17) 

show that the sequence I followed in the previous experiments is the best, so it was continued in 

the subsequent experiment. 

 
Table 17: Effect of addition sequence of the reaction component 

Absorbance Reaction component * Sequence number 

0.811 ISP + DPNA + B I 

0.806 DPNA + ISP + B II 

0.152 B + DPNA + ISP III 
         *Isoprenaline (ISP), Diazotized p-Nitroaniline (DPNA), NaOH (B) 

 

B.6  Effect of surfactants on the color of resulting azo dye  

          The effect of using different types of surfactants (negative, positive, and neutral) was 

studied in different sequences after the best addition sequence was fixed in the previous 

experiment by adding 1.0 ml of these agents to the previously fixed reaction components. The 

results listed in (Table 18) show that adding the agent (SDS) had no effect while adding the 

agents (CPC, CTAB) led to a red shift towards higher wavelengths but with a decrease in 

absorption values. While the addition of TritonX-100 gave a higher absorption value with a 

higher wavelength when added after sodium hydroxide, note that the absorption value without 

adding factors is 0.805 at a wavelength 490 nm., so it was approved in subsequent experiments. 

In addition, 1.5 ml of TritonX-100 is the best volume that gives the higher absorbance so, it was 

chosen as the better amount in subsequent experiments as shown in (Table 19).     
Table 18: Effect of surfactants 
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Absorbance/1.0 ml of surfactant added 

Sequence addition of 

surfactant* 

TritonX-

100(1%) 

CTAB 

M3-1×10 

CPC 

M3-1×10 

SDS 

M3-1×10 

𝛌 =  𝟓𝟏𝟎 𝛌 =  𝟓𝟎𝟎 𝛌 =  𝟓𝟎𝟎 𝛌 =  𝟒𝟗𝟎 

0.631 0.447 0.353 0.802 ISP + S + DPNA + B 

0.639 0.452 0.360 0.798 ISP + DPNA + S + B 

0.920 0.559 0.624 0.806 ISP + DPNA + B + S 

              *Isoprenaline (ISP), Diazotized p-Nitroaniline (DPNA), NaOH (B), Surfactant (S) 

 

Table 19: Selection of the best volume of the TritonX-100(1%) 

2.5 2 1.5 1 0.5 
ml of TritonX-

100(1%) 

0.560 0.593 0.986 0.917 0.611 Absorbance 

 

 

B.7  Studied the stability time of the resulting azo dye 

              The stability of the resulting red azo dye color was studied for three different 

concentrations of ISP (5, 10, and 14) μg/ml by measuring the absorbance for different periods, 

the reading values were observed to be stable for at least 60 min. as shown in (Fig. 12). 

 

 
Fig. 12: The stability of the resulting azo dye  

 

B.8  Final absorption spectrum for the estimation of ISP 

         Isoprenaline was treated according to the proven optimal conditions, the final absorption 

spectrum in (Fig. 13) shows the spectrum for 10µg/ml ISP versus the distilled water and versus 

the blank, the spectrum of the blank versus the distilled water.  
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Fig. 13: Final Absorption Spectrum for 10 µg/ml ISP 

(A) Sample versus water, (B) Sample versus blank, (C) Blank versus distilled water 

B.9  Accuracy and precision for the estimation of isoprenaline  

             The accuracy and precision of the estimation of ISP were calculated by applying the 

previously described approved working method for three different concentrations (5, 10, and 

14) μg/ml. The recovery and relative standard deviation were calculated, and the results were 

included in (Table 20) which showed that the proposed method was satisfactory. 

 
Table 20: Accuracy and precision for the estimation of isoprenaline 

Relative standard 

deviation, %* 

Relative error, 

%* 
Recovery, %* 

Amount of ISP µg/ml 

Found Taken 

0.3089 0.03 100.03 5.001 5 

0.1509 0.10 100.10 10.01 10 

0.3293 0.29- 99.71 13.96 14 

  *Average of five determinations                

 

B.10  Nature of the reaction between isoprenaline and Diazotized p-Nitroaniline 

            To understand the mole ratio of the reaction between ISP drug and DPNA under the 

optimized conditions previously described, applying the variation method (Job's method) and 

M)  4-×10034.( DPNAand  ISPthe same concentration for each  used ]9[3 molar ratio method

and the results in (Fig.14) shows that the ratio of the reaction was 1:1 for ISP and DPNA, also 

applied slope ratio method by drawing two calibrations between ISP and DPNA in the same 

the two standard curves, where the result  the drawing of shows )15g. iF( ,M) 4-×10034.(conc. 

of dividing the slope of the first curve by the slope of the second curve confirms the ratio of the 

reaction was 1:1.  
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Fig. 14: (A) Job's method (continuous variation), (B) Mole ratio method 

 

  
Fig. 15: Curves of slope ratio between ISP and DPNA 

 

 

Therefore, according to the obtained result shown in Figures 14 and 15, the suggested reaction 

is explained below: 

 

) of the Formed color has been studied for two concentrations, and sstability Constant (KThe      

 of the azo dye This indicates that the color .I/mol 48.8935×10values is equal to  sthe average of K

has high stability.   

B.11.1  Application part of the reaction between isoprenaline and Diazotized p-

Nitroaniline 

            The proposed method for the determination of isoprenaline hydrochloride was applied 

in its available sample dosage form injection (Isoprenaline Injection IP,2mg/1ml, India) with 

three concentrations (5,10, and 14) µg/ml The results in (table 21) evidence the success of the 

proposed method for determination of ISP. 



College of Basic Education Researchers Journal, Volume (21) Issue (3) September 2025 

 

595 
 

 
Table 21: Application part of the determination of isoprenaline hydrochloride 

Relative 

stander 

deviation, %* 

Relative 

error, %* 

Recovery, 

%* 

Amount of 

ISP µg/ml 

Pharmaceutical 

Preparations 

0.3100 0.38- 99.62 5 Isoprenaline 

Injection IP 

2mg/1ml 

Samarth, India 

0.1522 1.01- 98.99 10 

0.3284 1.51 101.51 14 

*Average of five determinations [41]                                       

B.11.2  Appraisal of the suggested method by applied standard addition method 

         Applied the standard addition method to prove the efficiency and effectiveness of the 

suggested method for the determination of isoprenaline hydrochloride in its pharmaceutical 

preparations and prove there are no interferences of the drug with additives existing in the 

pharmaceutical preparations. The results in (Fig.16) and (Table 22) indicate that the standard 

addition method is approved with the suggested method. 

 

 
Fig. 16: Standard addition curve for determination of ISP preparations 

Isoprenaline Injection IP,2mg/1ml, India 

 

 

 

 

 

 

 

 

Table 22: Determination of ISP in pharmaceuticals by applied standard addition method 

Recovery 

% 

Amount of ISP 

measured (µg/ml) 

Amount of ISP 

taken (µg/ml) 

Pharmaceutical 

Preparation 

96.25 2.887 3 Isoprenaline Injection IP 

2mg/1ml 

Samarth, India 96.90 5.814 6 
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Conclusion:  

         In this manuscript, two spectrophotometric methods were developed for the estimation of 

methyldopa and isoprenaline, both methods were characterized by being fast with high 

sensitivity, simplicity, and good accuracy and precision, without the need for control of 

temperature or extraction steps. MED determination by using oxidative coupling reactions with 

mesalazine as a reagent and ferric nitrate as an oxidating agent and the absorbance of the 

colored product was measured at λ max 578 nm. ISP was determined by azo-coupling reaction 

with the diazotized p-Nitroaniline reagent in the presence of sodium hydroxide and TritonX-

100(1%) solutions and the orange-red azo dye producing measured at λ max 510 nm. The two 

methods were applied successfully for the determination of methyldopa in its pharmaceuticals 

(tablets) and isoprenaline pharmaceuticals (injection) with excellent results and recoveries. 
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