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Abstract 

        A spectrophotometric determination of ziram is based on the dissociation of dithiocarbamate 

complex of zinc react thiocyanate and malachite green to formed wine red colour solution.  The 

reaction medium was mainained at PH 4.   Its maximum absorbance at 565 nm, the reaction 

medium was carried out at 30 ċ temperatures, the wine red colour solution were stabilized by 

gelatine powder.   The molar absorptivity was found to be 9.74 × 10
5
 lmol

-1
cm

-1
Sandell’s 

sensitivity was calculated to be 5 × 10
-3 𝜇g / cm

2.  
The stastical treatment of the experimental results 

indicates the method is precise and accurate.  The method has been successfully applied to the 

determination of ziram fungicides in various agricultural samples. 

Keywords:-Spectrophotometric; ziram fungicide, potassium thiocyanate, malachite green, gelatine 

powder, sodium acetate trihydrate, acetic acid. 
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Introduction 

        Ziram is kwon as dithiocarbamate fungicides commonly used against plants pathogenic fungi.  

It is used widely because of high efficiency for the control of fungal and bacterial micro-organism.
1  

It has low production cast and mammalian acute toxicity, Ziram is not highly toxic, but short-term 

exposure can cause eye, respiratory and skin irritation, shot-hole, brown rot, scab, downy mildew, 

Long-term exposure can be caused by physiological changes in the cardiovascular system in human 

being, non systemic fungicides.
2-3 

 Ziram is used as in pulp and paper manufacturing, wood 

preservatives or it is used as clinically for the treatment of chronic alcolism and anticancer and 

antitoxic drug agents.
4
  Ziram is one of the most commonly used fungicides in agriculture.  The 

ziram fungicides are most frequently detected and monitoring around the world show that are the 

most and they exhibit the highest frequency is exceeding the maximum residue limits (MRLs).
5 

 

                                                                   Structure of Ziram  

Sources
 
of Ziram:-The major sources of ziram fungicides is present in various samples like 

running water, ground water, pond water, soil, agricultural waste water, biological samples like 

blood, urine, vegetables like tomato, potato, cucumber, spinach, cabbage, problems for public 

health, cereals, environmental, air, are the application of pesticides and fungicides and increasing 

the yield of agricultural products.
6
  

Brief review of the literature: - In recent years, pollution of surface waters by such fungicide 

substances cause’s challen-ging agricultural problems.  Therefore, the aim of scientists is to face the 

challenge of protecting clean agricultural field from pollution by these pesticide substances and find 

new analytical methods for determination of these hazardous materials in agricultural samples.7 
 It 

protected different types of diseases in plants and crops, vegetables cucurbits and early blight of 

tomatoes and potatoes it applied in agriculture and horticulture as a protectant on fruits, seed 

treatment on maize, cotton, cereals and a vulcanizing agent in the rubber industry, compound is as a 

bird and rodents repellent, Packaging, adhesives, and textiles, materials Ziram is often marketed as 

a wettable powder or as granules.
8
 

Toxicity of Ziram: - eye irritation, irritation of the skin, nose, eyes and throat, reductions in 

fertility, increase in the number of chromosome changes in bone-marrow, thyroid enlargement, 

adverse effects on body weight and retarded testicular development etc.
9
 

Toxic level of Ziram: - Higher dose 90 mg/kg, moderate doses of ziram (50 mg/kg), lower dose of 

10 mg/kg had no effect on reproduction.10
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Established work based on highly sophisticated instruments:-1.Micro-determination of 

dithiocarbamates in pesticide formulations using voltammetry Diana Amorello, Santino Orecchio 

(2013). 2. Comperison between Three Chromatographic (GC-ECD, GC-PFPD and GC-ITD_MS) 

Methods and UV-Vis Spectrophotometric Method for the Determination of Dithiocarbamates in 

Lettuce (Ionara R. Pizzutti, Andre’de kok,
b
 (2016). 3. Determination of dithiocarbamate pesticides 

in occupational hygiene sampling devices using the isooctane method and comparison with an 

automatic thermal desorption (ATD) method Mattew R. Coldwell, Ian Pengelly, (2015).  

Spectrophotometric Method:-1. Simple and Excellent Selective Chemiluminescence-Based CS2 

On-Line Detection System for Rapid Analysis of Sulfur-Containing Compounds in Complex 

Samples (Runkun Zhang,Gongke Li,* and Yufei Hu*2015). 2. Validation of a GC–MS method for 

the estimation of dithiocarbamate fungicide residues and safety evaluation of mancozeb in fruits 

and vegetables Sumaiyya Mujawar a,1, Eddie Fonseca b,1, Kaushik Banerjee(2014). 3. Comparison 

Between Three Chromatographic (GC-ECD, GC-PFPD and GC-ITD-MS) Methods and a UV-Vis 

Spectrophotometric Method for the Determination of Dithiocarbamates in Lettuce  Ionara R. 

Pizzutti,*,a André de Kok,b Rosselei C.(2016). 4. Effects of Ziram on Rat and Human 11β-

Hydroxysteroid Dehydrogenase Isoforms Xiaoheng Li,†,∥ Baiping Mao,‡,(2015) 5. Generalized 

green synthesis of Fe3O4/Ag composites with excellent SERS activity and their application in 

fungicide detection Hongyan Guo. Aiwu Zhao. Rujing Wang. (2015). 

Apparatus: - A Systronics UV- Vis spectrophotometer 104 with 2 cm matched silica cells was 

used for all spectral measurements.  Systronics PH meter model 335 was used for PH measurement. 

Reagents:- All reagents were of analytical reagent grade and double distilled deionised water was 

used throughout the experiment. 

Stock solution of Ziram:-0.025 gm of solution of ziram in100 ml distilled water; the required 

working standard solutions were prepared by appropriate dilution of the stock. 

Potassium thiocyanate and malachite green:-5 gm of potassium thiocyanate in100 ml distilled 

water, 10 mg malachite green dissolved in 100 ml distilled water.  

Gelatine powder:-1 gm gelatine powder dissolved in hot water and makeup 100 ml distilled water. 

Sodium Acetate and acetic acid: - 2M solution was prepared by dissolving 27.2 gm of sodium 

acetate trihydrate in 100 ml distilled water, 12 ml acetic acid in 100 ml distilled water. 

Prepared buffer solution: - 2 ml sodium acetate and 2 ml acetic acid are mixed. 

Procedure:-A kwon amount of working standard solution of Ziram prepared in distilled water was 

taken in conical flask added 2 ml sodium acetate and 2 ml acetic acid then added 2.5 ml of KCNS 

then added 5 ml of malachite green  then added 1 ml of gelatine solution stirring and shaking.  The 

absorbance of the form wine red colour solution was measured at 565 nm against the reagent blank.  

The concentration of ziram content was established from the calibration graph. 
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Results and Discussion: - table 1. Absorbance, calibration curve of ziram fungicide  

    S. 

No. 

        Concentration of ziram             

Absorbance 

1                1ml                 0.600 

2                2ml                 0.650 

3                3ml                 0.700 

4                4ml                 0.750 

5                5ml                 0.800 

6                6ml                 0.850 

7                7ml                 0.870 

   

 

                                                                        Wave length in nm 

                                                  Fig. 1- Calibration Curve of ziram fungicide                                        
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                                                 Concentration of ziram in 𝜇g / ml 

                               Fig. 2- absorption spectra of Ziram Fungicide 

Effect of ziram concentration:-the concentration of ziram increases as well as absorbance also 

increases.
11 

 

                                                  Concentration of ziram in 𝜇g / ml 

                         Fig. 3-Effect of concentration of Ziram fungicide 

Effect of PH: - It was found that the complex was obtained at buffer in the PH range 1 to 4.  

Initially concentration of ziram increases with upto1 PH to 4 PH after constant.  At high PH the 

absorbance of colour system was decreased.
12
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                                                                                 PH 

                                                                     Fig. 4- Effect of PH                                        

 

Effect of Temperature: - The reaction medium was carried out at 30 ċ temperatures.  The 

absorbance of ziram solution increases as well as temperature but above 30 ċ absorbance of ziram 

solution decreases 
13

 

Comparison with other methods:-The comparison between reported method and developed 

method the reported method are less sensitive, its required hydrogen sulphide generation by 

methylene blue and benzyl mercaptan method requires addition extraction step.  The present 

method is highly sensitive and can be applied to real sample in the presence of ziram.
16-17 

Table 2- comparison with other methods 

S. 

No

. 

Method Ma

x 
(nm

) 

Beer’

s 

Law 

rang

e 

Sensitivit

y 

Referenc

e 

1 Diphenylcarbazo

ne 

5

20 

     

0.12.9 
   0.08 𝜇g 

/ ml 

8 

2 Methylene blue 

method 

6

55 

       3-

22 

6.8 × 

10
3
 

9 

3  Benzyl 

mercaptan 

4

30 

    14-

150 

- 5 

4

. 

Malachite green  5

65 

   

0.68-

9.74 × 

10
5
 lmol

-
Present          

method 
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0.81 
1
cm

-1
 

 

Effect of foreign species:-The fungicides were evaluated from various samples and presence other 

commons ions does not interfere in the procedure but hydrogen sulphide and some ions like  Cu
2+

 , 

Hg
2+

 ,Fe
3+

interfere in the determination of ziram. Eliminated by its absorption in lead acetate, 

absorbance interfered in the determination of ziram.
18-19

 

1. Determination of Ziram Fungicides in Polluted Water: - To check the validity of the method 

and determination of the ziram fungicide in 20 ml agricultural water sample were taken from the 

fields where ziram has been sprayed as fungicide.
20

 These samples were found to be free from 

ziram, Known amount of ziram is added in agricultural water sample taken in 50 ml beaker 1.5 ml 

of conc. HCl mixed and PH maintained at 4 These Samples were analyzed through recommended 

procedure.
21  

2. Determination of ziram in Vegetable and grain samples:-Various samples of vegetables, 

potato tubers, lettuce, green leafy vegetables, and wheat were collected from agricultural field 

where ziram, has been sprayed.
22

 300 g of tomato, potato tubers, cabbage, taken and blended in a 

mixture. Known amount of ziram are added and kept some days, sample was digested with 100 ml 

of 1:1 HCl.  The mixture was filtered and analysed by recommended procedure.
23

 

Conclusion:-The present method for the determination of ziram is a simple sensitive and selective.  

A spectrophotometric determination of ziram is based on the dissociation of dithiocarbamate 

complex of zinc react thiocyanate and malachite green to formed wine red colour solution. The 

reaction medium was maintained at PH 4,  its maximum absorbance is 565 nm, the molar 

absorptivity was found to be 9.74 × 10
5
 lmol

-1
cm

-1
Sandell’s sensitivity was calculated to be 5 × 10

-

3  𝜇g / cm
2
, The

 
reaction medium was carried out at 30 ċ temperature.  The method is compared 

with the reported method by V.K. Gupta et al, 1998. The method is successfully applied to the 

determination of ziram fungicides in the agricultural samples. 
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