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 Abstract                                                                                                                         

   

Cefixime (CFX) was treated with sodium nitrite and hydrochloric acid for 

diazotization reaction followed by coupling with Terephthaladeyhde in 

alkaline medium to form, a red colored azo dye compound at 523 nm where 

the concentration of (CFX) was determined spectrophotometrically. The 

optimum reaction conditions and analytical parameters were evaluated. 

Beer’s law was obeyed in the concentration range of (2.5-30) μg.mL-1 with a 

molar absorptivity of 11774 L.mol1 .cm-1 . The limit of detection was found 

to be 0.06146 μg.mL-1 and the Shandell's sensitivity value was 0.0431 

μg.cm
-2

 . The proposed method could be successfully applied to the 

determination of (CFX) in pharmaceutic formulations.  .                                                                                                                                       

 Keywords: Spectrophotometric determination, Cefixime, Diazotization reaction, 

Terephthaladeyhde, Coupling reaction.    

 التقدير الطيفي للسيفكسيم بتفاعلات الازوتة والاقتران مع الكاشف ترفتالديهايد

 أسًاء ادًذ محمد انراشذٌ  .د.و.أاسٍُ َعًاٌ شرَف انبُاجٍ                                .و.و

 انصرفة، جايعة جكرَث، انعراق لسى انكًُُاء، كهُة انحربُة نهعهىو

 انخلاصة

( بحفاعلات الازوجة والالحراٌ، واعحًذت انطرَمة عهً CFXطىرت طرَمة سههة وبسُطة نحمذَر انسُفكسُى )

ازوجة انسُفكسُى بعذ إضافة َحرَث انصىدَىو ودايض انهُذروكهىرَك انُها دُث َحكىٌ يهخ داَسوَُىو وبعذها 

انكاشف جرفحانذَهاَذ بىجىد انًذهىل انماعذٌ دُث َحكىٌ َاجج بهىٌ ادًر وَعطٍ َحى جفاعم انًهخ انًحكىٌ يع 

يمابم انًذهىل انصىرٌ، وَحبع لاَىٌ بُر فٍ يذي يٍ جراكُس  523nmاعهً ايحصاص عُذ انطىل انًىجٍ 

وكاَث لًُة دلانة ساَذل   L/mol.cm 11774( ، وكاَث لًُة الايحصاصُة انًىلارَة (2.5µg/ml-30بٍُ 

0.0431 µg/cm
2 

. وكاَث انطرَمة عهً درجة عانُة يٍ انذلة   0.061465µg/ml، ولًُة دذ انكشف 

 . ولذ طبمث انطرَمة بُجاح عهً انًسحذضر انصُذلاٍَ. %100.1376وانحىافك، ولًُة الاسحرجاعُة بهغث 

 والالحراٌ.            : جمذَر طُفٍ، انسُفكسُى ، جرفحانذَهاَذ ، الازوجةالكلمات المفتاحية

1- Introduction 

            Cefixime is third generation cephalosporin antibiotic. It is under the category 

of Beta Lactum Antibiotic/ Cell wall inhibitors. It acts by inhibiting an enzyme 
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transpeptidase, involved in the building of bacterial cell walls. It is used in lower 

respiratory tract infection. It is helpful in acute urinary tract infection, bilary tract 

infection, sinusitis, acute otitis media, peptic ulcer and many more
(1)

. Chemically 

cefixime (Fig. 1) is (6R, 7R)-7-[2-(2-amino-4- thiazolyl) glyoxylamido]- 8- oxo-3-

vinyl-5-1-azabicyclo [4.2.0] oct-2- ene-2-carboxylicacid, 7-9z)-[o carboxymethyl)-

oxime] trihydrate
(2)

.  

 

 
C16H15N5O7S2,3H2Oıı          507.5 

 

 

Fig [1]: Chemical Structure of Cefixime Hydrate 

       Cefixime hydrate was determined by several methods , including nitrogenation 

copling
(3)

 , oxidative coupling , as well as Schiffs base  method
(4)

, point cloud 

method
(5-7)

, High perfoemance Chromatography method
(8)

 , and derivatives method
(9)

. 

                                                                                                          

2- Materials and Methods                                                                                             

  

                                                                                    2-1 Instrument used                    

     A Double  beam – Shimadzu UV- Visible  UV -1800 spectrophotometer was used, 

with quartz cells with a width of 1 cm. The weighing was carried out using a four 

order sensitive balance.            2-2 Reagents 

      All chemical used are of the highest purity available.   

2-3 Preparation of solutions                                                                                          

  

2-3-1 Solution Cefixime hydrate Standard 1000 μg./mL                                                                         

The solution was prepared by dissolving 0.1000g of Cefixime hydrate in5ml of 

ethanol with continuous stirring. After dissolution, the volume was completed with 
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distilled water using a 100 ml volumetric vial.                                                                                                                                                

2-3-2 Cefixime hydrate 250 µg/   

     The 250µg/    solution was prepared by with drawing 25 ml of the prepared 

Cefixime hydrate standard solution at a concentration of 1000 ppm  in to a 100 ml 

volumetric  vial and supplementing the volume with distilled water to the mark.                                                                                                                                     

2-3-3 A solution of Terephthaladeyde of 0.01 M 

   Prepare by  dissolving 0.1340 gm of the in 5 ml of ethanol and then completing the 

volume to the mark in a 100 ml volumetric vial with distilled water.                             

                                                                      

2-3-4 A solution Sodium nitrite of 0.01 M 

    Prepared by dissolving 0.069 gm of the pure substance in a small amount of 

distilled water and then completing the volume to the mark in the volumetric  bottle 

of 100 ml.                                        

2-3-5 A Sodium hydroxide of ~ 1M 

     Prepared by dissolving 4.00 gm. of the pure substance in a small amount of water 

and then completing the volume to 100 ml of distilled water.                                        

                                                                 

2-3-6 A hydrochloric acid HCl of ~ 1M 

    The acid solution was prepared by diluting 8.6 ml of concentrated (11.64) to 100 

ml of distilled water.                                                                                                        

                                          

3- Results and discussion. 

3 -1 Study of the Optimum Reaction Conditions 

   For the subsequent experiments 1ml Cefixime hydrate (250 µg/  ) is taken in final 

volume 10 ml and absorbance measurements are performed at 523 nm.                        

                                                                         

3-1-1 Volume effect of Sodium nitrite 

       The effect of the amount of sodium nitrite was studied by taking different 

volumes of ( 0.2- 1.6) ml of             0.01M    by mixing 1ml of HCl 1M , 1ml of 

Cefixime 250 µg/   , 1ml reagent 0.01M and 1ml NaOH 1M. It was  noted in Table 

1.                                                                                                                 
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Table 1: Effect of the amount of NaNO2 

Absorbance Mml of NaNO2 1   
   

0.212 0.2 

0.274 0.4 

0.393 0.6 

0.491 0.8 

0.533 1 

0.473 1.2 

0.390 1.6 

From the results that the best volume that gives the highest absorption of the colored 

product is 1ml of sodium nitrite , so it was adopted in subsequent experiments.        

3-1-2 Effect of acid type                                                                                          

               Different acids ( HCl, H2SO4, CHCOOH) were used with a concentration 

of 1M for each of them ,as well as the same added volume of 1ml to find out which 

acid gives  the best absorption when forming the product , as shown in table 2. 

Absorbance 1M of 1ml acid 

0.533 HCl 

0.520 H2SO4 

0.440 CH3COOH 

 

It was noted from the results that the best acid that gives the highest absorption of the 

colored product is HCl so it was adopted in subsequent experiments.                            

3-1-3 Effect of the amount of HCl                    

   The effect of the amount of HCl was studied by taking different volumes of (0.2-

1.4) ml of  HCl solution with a concentration of 1M by mixing , 1 ml sodium nitrite 

(0.01)M , 1ml Cefixime (250) µg/   and 1ml of reagent (0.01)M , 1ml of  NaOH 

1M. It was noted in Table 3 from the results that.                                            

Table 3: Effect of acid tybe                                                                                          

Absorbance ml of 1 M 

Acid 

0.429 0.2 

0.438 0.3 
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0.520 0.4 

0.567 0.5 

0.559  0.6     

0.540 0.8 

0.533 1 

0.512 1.2 

0.478 1.4 

    

  It was noted from the result that the best volume that gives the highest absorption of 

the colored product is 0.5 ml of  HCl so it was adopted in the subsequent 

experiments.  

 

3-1-4 Effect of Teteraladehyde ( 0.01M) amount                                                        

  

   The effect of the a mount of reagent was studied  by taking different volumes of 

(0.3- 2) ml of Terephtaladehyde  solution with a concentration of 0.01 M by mixing 

1ml of sodium nitrite 0.01M , 0.5 ml HCl 1M , 1ml Cefixime 250 µg/   and 1ml of  

NaOH 1M. It was noted in table 4. 

Table 4: Effect of reagent amount 

Amount (ml) of Reagent 

1×    M 

Abs 

BW SB 

0.3 0.027 0.314 

0.5 0.048 0.410 

1 0.065 0.566 

1.5 0.080 0.573 

1.8 0.057 0.521 

2 0.043 0.498 

3-1-4 Effect of base type 

   Different bases ( NaOH, KOH, NH4OH) were used with a concentration of 1M for 

each of them , as well as the same added volume of 1ml to find out which base gives 

the best absorption when forming the product, as shown in table 5. 

Table 5: Effect of base type 

Abs 1ml of 1M base 

0.573 NaOH 

0.522 KOH 

0.499 NH4OH 
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   It was noted from the results that the best base that gives the highest absorption of 

the colored product is NaOH  so it was adopted in subsequent experiments. 

3-1-5 Effect of the amount of NaOH 

   The effect of the amount of NaOH  was studied by taking different volumes of (0.1-

2) ml of NaOH solution with a concentration of 1M by mixing , 1ml of NaNO2 

0.01M, 1ml CFX µg/   250, 0.5 ml HCl 1M and 1.5 ml of reagent 0.01M. It was 

noted in Table 6 from the results that.  

Table 6: Effect of the amoumt of base NaOH 

Abs 1M of NaOH 

0.353 0.1 

0.429 0.3 

0.583 0.5 

0.579 0.8 

0.573 1 

0.520 1.5 

It was noted from the results that the best volume that gives the highest absorption of 

the the colored  product is 0.5 ml of  NaOH so it was adopted in the subsequent 

experiments. 

3-2 Final absorption spectrum 

          After stabilizing the optimal conditions, which is the use of 1ml of sodium 

nitrite , 0.5 ml of HCl , 1ml of Cefixime, 1.5 ml of reagent and 0.5 ml of NaOH  in a 

10 ml volumetric vial. After 10 minutes, the absorption spectrum of the solution was 

measured , as it gave highest absorption at the wavelength of 523 nm , as shown in 

figure 3. As SW representa the absorption  spectrum of Cefixime solution verus 

distilled water, SB represents the absorption spectrum of Cefixime solution versus the 

blank, and BW  represents the absorption spectrum of the blank solution versu  

 

RW 

SB 

SW BW 
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3-3 Approved of work and calibration curve 

 Taking a series of volumetric bottles of 10 ml containing volumes of (0.1-1.3) ml 

Cefxime solution at a concentration of 250 µg/   . Figures 4 represent the calibration 

curve and the absorption spectrum , as it was found that the concentrations of Beers 

law (2.5- 30) μg/mL Cfexime solution , with a correlation coefficient of 0.9984 and 

the value of the molar absorptivity was calculated , and its value was 11774 L.mol
-

1
.cm

-1
.                                                            

 

3-4 Accuracy and Precision of the method 

    Optimum conditions were used in the working method to test the methods 

accuracy and precision. Six reading were taken for three different concentrations 

(12.5, 22.5, 25) μg /mL of Cefixime solution within the limits of Beers law in the 

calibration curve. The recall rate and relative standard deviation were calculated. The 

method has high accuracy and precision , as the results show in Table (  7).  

RSD.% Average 

of 

Recovery 

Recovery.% RE.% Found 

CFX 

µg/ml 

Amount of CFX 

µg/ml 

0.42494 100.6310 99.9425 -

0.05747 

12.4928 12.5 

0.14254 100.5427 0.5427 22.622 22.5 

0.26582 101.4080 1.4080 25.3520 25 

 

3-5 Detection limit and quantitative limit 

        Detection Limit was calculated by measuring the absorption for the blank 

at optimal conditions at 443nm. The results were shown in Table (8)  

Table 8: detection limit and quantitative limit 

y  =0.232X 0.008 

R²  =0.9984 
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L.O.Q µg/ml L.O.D µg/ml S  ̅   Slop 

0.1862520 0.0614631 0.0006053 0.0325 0.0232 

3-6 Composition of the azo dye 

   The stoichiometry of the azo dye is studied under the established conditions by 

applying the continuous methods Jop s and moleratio methods. The experimental data 

in both methods (Fig. 3 and 4) show that the azo dye has been formed by a 1:1 

combining ratio. 

 

 

Figure 3: Jops method 

 

 

Figure 4: molaratio method 
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Therefore, the proposed reaction equation is as follows
(10)

: 

 

 

 

 

Applications 

   The pharmaceutical preparation  Winex 200 Cefixime Capsules - Saudi Arabia  is 

prepared in the following way, which is the weight of eight capsules, where each 

capsule is equivalent to 2000 µg/ml, and the total weight of the capsules is equal to 

1.9886gm, so about 0.03107gm is taken, which is equivalent to 250 µg/m . It is 

dissolved in a small amount of ethanol and then diluted with water to 100ml. 

 

 

3-7-1 Direct Method 
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    Three diferent concentrations of the solution of each preparation(12.5 , 20, 25) 

µg/ml were taken and the solutions were treated with the same steps followed when 

preparing the calibration  curve and then the absorption was measured for them at the 

wavelength 523 nm and an average of six readings was calculated for each 

concentration in addition to calculate the retrospective and the results are shown in 

the table 9. 

Table 9 : of direct additives to the preparation 

Average 

recovery

% 

Recovery,

% 

RE% Absorbanc

e of CFX 

Absorbance of 

pure CFX 

Cone of 

CFX µg/ml 

99.0159 

 

100.8448 2.8448 0.30625 0.298 12.5 

98.4013 -1.5086 0.465 0.473 20 

97.8017 -2.1982 0.57525 0.596 25 

     

3-7-2 Standard addition method 

  In orded to show that the above proposed method is free of interference , The 

standard addition method was applied in the determination of Cefixime in its 

pharmaceutical preparations. The method included adding fixed quantities ( 0.5, 1) 

ml of the solutions of the previously prepared pharmaceutical preparations at a 

concentration of  250 µg/ml, in two series of volumetric bottles. Capacity of 10 ml, 

then adding increasing volumes(0.2, 0.5,0.8, 1) ml of the standard solution of 250 

µg/ml pure Cefixime solution. At a wavelength of 523nm, and the results are shown 

in the Table 10, and Figures 5.                                                                                    

Table 10: standard addition method                                                                                

                              

Recover

y, % 

CFX 

measured 

µg/ml 

CFX Present 

µg/ml 

Capsules of Drg 

99.1111 12.3888 12.5 Capsules'(CFX) 

200mg.Saudi 

Arabia 

97.8070 24.4517 25 
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                                                                                        conclusion  

   An easy, accurate and sensitive method has been developed for the 

spectrophotometric determination of the drug cefixime 250 in µg/   its pure form 

and in pharmaceutical formulations by the azo method and coupling, where the azo 

dye is formed as a result of coupling between the reagent and the Diaz onium salt 

formed from the reaction of sodium nitrite 0.01M with cefixime 250 µg/  . Where it 

gave the highest at the wavelength 523nm and follows Beer's law A range of 

concentrations between (2.5-32) μg /mL and the value of molar absorbance was 

11774 L/mol.cm, Sandal significance 0.04310, detection limit 0.02966, recovery rate 

100.6310, and the relative standard deviation between 0.1435-0.4249. It turns out that 

the method has good compatibility and accuracy. 
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