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ABSTRACT 

 
2,4-dimethoxy benzaldehyde 4-hydraoxy  benzoyl hydrazone (DMBHBH) is used as a novel 

chromogenic organic  reagent for  the determination of  Zinc (II) with specterophotometry. The novel 
chromogenic organic reagent 2,4-dimethoxy benzaldehyde-4-hydraoxy benzoyl hydrazone (DMBHBH) forms 

yellow coloured complexe with Zinc (II). The colour complexe shows maximum absorption at max 466 nm.The 
beer’s  law validity range is 0.1634 to 1.9614  (µg/ml) and   optimum concentration range is 0.3269 to 1.7979  

(µg/ml). The molar absorptivity and sandal’s sensitivity  4.27 x10
4
 L.mol

-1
.cm

-1
 and 0.0015 g/cm

2
 respectively. 

The Zinc (II) forms M:L (I:I) colour complexe with DMBHBH and stability constant of the complex was found to 
be. 5.76 x 10

6
. This developed method was applied for the determination of Zinc (II) in pharmaceutical samples 

and obtained with good results compared with certified reference results. 
Keywords: novel chromogenic organic reagent, derivative spectrophotometry, Zn (II) and pharmaceutical 
samples. 
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INTRODUCTION 

 
       Zinc is an essential element for all animals including human beings.  The main sources of Zinc can be 

found in many foods in certain amounts such as meat and liver, seafood (especially oysters) cereals and rice, 
cheeses and nuts. The recommended daily dosage of Zinc for women is 12 mg and for men 15 mg. Women’s 
dose increases to 19 mg for the pregnant or when they are breastfeeding. The symptoms of zinc deficiency 
lead to skin problems, slow healing of   wounds, reduction in the senses of taste and smell, increased 
susceptibility to  infections, decrease of fertility, retardation of children’s growth, mental  lethargy,  loss of 
appetite and loss of hair. Very high levels of Zinc can damage the pancreas and disturb the protein 
metabolism. Extensive exposure to zinc chloride can cause respiratory disorders. 

 
          Zinc has been used pharmaceutically in creams, ointments, eye drops, mouth washes and others to 
defeat various types of infection. Zinc compounds have biological active because they precipitate and denature 
the bacterial proteins. For this reason, it has been used in dermatology as an antiseptic and disinfectant agent 
in ophthalmic solutions, mouthwashes and mineral-vitamin preparations.  
 

A number of chromogenic organic reagents were reported for the spectrophotometric determination 
of the Zinc ion.  For the  determination of Zinc at micro levels there  several frequently adopted methods using 
analytical techniques  such as AAS, ICP-AES, X-Ray fluorescence spectroscopy, voltametry, polorography, 
specteophotometry and other techniques among them, specterphotometric methods are preferred because 
they are. Low cost instrument and high sensitivity [1-19]. 

 
EXPERIMENTAL 

 
      Spectrophotometric measurements were made in a shimadzu 160 a microcomputer based UV–Visible 
spectrophotometer equipped with 1.0 cm quartz cells, an ELICO LI- 120 digital pH meter. All reagents used 
were of analytical reagent (AR) grade unless otherwise stated. All solutions were prepared with distilled water 
 
REAGENT 

 
Synthesis of 2,4-dimethoxy benzaldehyde-4-hydroxy benzoyl hydrazone (DMBHBH) 

 
 2,4-dimethoxy benzaldehyde (1.6617 g, 0.01 mole) dissolved in hot methanol, hot methanolic 
solution of 4-hydroxybenzhydrazide (1.5215 g, 0.01 mole) were taken in a 250-ml round bottom flask. The 
contents in flask were refluxed for 3 hours using a water condenser. On cooling the reaction mixture, greenish 
yellow coloured product was separated out. It was collected by filtration and washed several times with hot 
water and cold methanol. This compound was recrystallised and dried in vacuum. Yield 80%, m.p. 235
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Analytical properties of DMBHBH 

 
 The reactions of some important metal ions were tested at different pH values The characteristics of 

the most important metal complexes are summarized in      Table:1 The samples were prepared in 10 ml 
standard volumetric flasks by adding 3 ml of buffer (pH 1.0-11), 0.5 ml of metal ion (1x10

-3
M) and 0.5 ml 

of(1x10 
-2

 M) DMBHBH solutions. The solution mixture was diluted up to the mark with distilled water. The 
absorbance was measured in 300-800 nm  range against reagent blank. 
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Table 1: Characteristics of DMBHBH complexes in solution 
 

 
Recommended Procedure 
 
Determination of   Zinc (II) (zero order)  

 
  An aliquot of the solution containing 0.1634 to 1.9614 μg/ml of Zinc (II), 3 ml of buffer solution pH 2.0 
to 4.0 and 0.5 ml of (1x10

-2
M) DMBHBH reagent were taken in a 10ml standard volumetric flask and the 

solution was diluted up to the mark with distilled water. The absorbance of the solution was recorded at 466 
nm in a 1.0 cm cell again corresponding reagent blank prepared in the same way but without Zinc (II) metal 
solution. The absorption spectra of DMBHBH and its Zn (II) complex under the optimum conditions are shown 
in fig no: 2.The Zn (II)-DMBHBH complex shows the maximum absorbance at 466 nm, where as the reagent 
blank does not absorb appreciably.  

                
Figure 2: Absorption spectra 

 
                                                (a). [Zn (II)-DMBHBH] complex Vs. reagent blank 
                                                (b). DMBHBH Vs. buffer blank. 

                                          
RESULTS AND DISCUSSION 

 
2,4-dimethoxy benzaldehyde-4–hydroxy benzoyl hydrazone (DMBHBH) reagent is   a blend of a 

carbonyl compound and a hydrazide. The reagent solution is stable for more then 24 hrs. in   presence of 
buffer medium. The ligand presumably coordinates the metal ions to give a neutral water soluble complex. 

 
Determination of Zinc (II) using DMBHBH 
 

Zinc (II) reacts with DMBHBH in acidic medium to give   yellow   coloured water-soluble complex. The 
colour reaction between Zinc (II) and DMBHBH are instantaneous even at room temperature in the pH range 
2.0 to 4.0 and Triton X-100 (5%) solution The absorbance of the yellow   coloured species remains constant for 
three hours. The maximum colour intensity is observed at pH 3.0. A 10-fold molar excess of reagent is 

 
Metal ion 

 
λmax (nm) 

 

 
pH 

Molar       absorptivity 
(l.mol

-1
.cm

-1
) 

 
Stability constant 

Cu(II) 384 10.0 3.8x10 
4 

1.1502x10
6
 

Mo(VI) 413 3.5-4.5 3.04x10
4 

1.307x10
6
 

Pd(II) 389 3.0-5.0 2.07x10
4 

1.669x10
6
 

Zn(II) 466 2.0-4.0 4.27x10
4 

5.76x10
6 
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adequate for full colour   development. The order of addition of buffer solution, metal ion and reagent has no 
adverse effect on the absorbance. The complex formation reaction between Zinc (II) and DMBHBH has been 
studied in detail based on the composition of the complex as determined by using Job’s and molar ratio 
methods. Important  physic-chemical and analytical characteristics of Zinc (II) and DMBHBH are summarized in 
Table-2. 

 
Table 2: Physico-chemical and analytical characteristics of [Zn (II) – DMBHBH] complex. 

 

Characteristics Results 

Colour Yellow 

max (nm) 466 

pH range (optimum) 2.0 to 4.0 

Mole of reagent required per mole of metal ion for full colour development 10 - folds 

Molar absorptivity (L.mol
-1

.cm
-1

) 4.27x 10
4
 

Sandal’s sensitivity (µg.cm
-2

) 0.0015 

Beer’s law validity range (µg/ml) 0.1634-1.9614 

Optimum concentration range (µg/ml) 0.3269-1.7979 

Composition of complex (M:L) obtained in Job’s and mole ratio method 1: 1 

Stability constant of the complex (Jobs method) 5.76x 10
6
 

Relative standard deviation (%) 0.01 

Regression coefficient 0.996 

 
The first order derivative spectral graph was shown in fig no-3. This shows that the derivative 

amplitudes measured at 532 nm.  First order was found to be proportional to the amount of Zinc (II) 
respectively. 

 

 
Figure 3:   First derivative spectra of   [Zn (II)-DMBHBH] Vs reagent 

 
Effect of Foreign Ions 

 
Derivative spectrophotometry is a very useful technique in the sense that it decreases the 

interference, i.e., increases the tolerance limit value of foreign ions of metal ions having overlapping spectra. 
The recommended procedures have been employed for the spectrophotometric determination of Zinc (II).The 
effect of various diverse ions in the determination of Zinc (II) was studied to find out the tolerance limit of 
foreign ions in the present method. The tolerance limit of a foreign ion was taken as the amount of foreign ion 
required to cause an error of ± 2 % in the absorbance or amplitude. The results are given in Table-3. 
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Table 3:  Tolerance limit of foreign ions in the determination   Of 0.8127  µg/ml of Zinc (II). 
 

*   Masked with 93 µg/ml of fluoride 

 
Applications 
 
Analysis of pharmaceutical sample 
    

The pharmaceutical samples were prepared by destroying organic matter by an established 
procedure

19
  based on the use of perchloric acid. The insulin was treated with 10% m/v chloro acetic acid for 

the precipitation of proteins. The other samples were previously diluted with doubly distilled water.  
 

 The Zinc (II) in this solution was determined by the recommended derivative procedure from a 
predetermined calibration plot. Results are presented in Table-4. 
 

Table 4: Determination of Zinc (II) in pharmaceutical  samples 
 

Sample Amount of Zn (II)* found 
(μg/ml) 

Error (%) 

AAS method Present method 

Zingisol                                             (JCPA health 
products Pvt. Ltd.) 

3.99 4.01 0.50 

Insulin Zinc Suspension 
(Knoll Pharma Ltd.) 

1.01 1.04 2.97 

Biocosules Z 
(Omni Protech Drugs Ltd.) 

3.01 3.03 0.66 

 
*average of best three determinations among five determinations 

                                                 
CONCLUSION 

 
2, 4 - dimethoxy benzaldehyde- 4 – hydroxy benzoyl hydrazone (DMBHBH)   has been proven a 

sensitive and selective chromogenic organic reagent for the determination of Zinc (II). Molar absorptivity of 
the colour  complexe was  4.27x 10

4
 L.mole

-1
. cm

-1
. The proposed method was especially sensitive and selective 

with respect to metals, which commonly seriously interfere with the determination of Zinc performed by 
literature methods. The proposed method can be successfully applied to the determination of Zinc(II) in 
pharmaceutical samples. This method was favorably compared with previously reported spectrophotometric

1-

20
 methods. 

Ion added Tolerance limit (g/ml) Ion added Tolerance limit (g/ml) 

Bromide 2941 Pb(II) 153 

Tetra borate 1061 Sn(II) 71 

Iodide 2866 Co(II) 56 

Chloride 1219 Ca(II) 67 

Nitrate 541 Ni(II) 36 

Thiocyanide 658 Ag(I) 18 

Oxalate 947 Zr(IV) 56 

Sulphate 879 Cd(II) 31 

Acetate 633 U(VI) 46 

Thiourea 143 Pd(II) 3.67 

Phosphate 413 Mo(VI) 5.11 

Ascorbic acid 192 As(III) 8.13 

Tartarate 185 Sb(III) 7.09 

Fluoride 102 Ru(III) 4.33 

Ba(II) 256 Al(III) 23 

Mn(II) 134 Fe(III) * 1.89
*
 

W(VI) 236 Cr(VI) 4.1 

Sr(II) 175 V(V) 3.16 
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