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Abstract 

The proposed method for estimating heavy metals contamination in raw foodstuff, 

comprising the steps of; weighing a sample into a silica dish and later adding sulfuric acid 

and mixing the solution thoroughly, then drying the solution and again heating the solution to 

remove combustible matter, heating the dish in a furnace, removing and cooling the dish, 

eliminating ash and then washing sides of the dish with a solvent and adding nitric acid and 

mixing the same thoroughly, then adding the nitric acid and the solvent, heating the same on 

hot plate, and dissolving the obtained ash to obtain a solution, transferring the solution into a 

volumetric flask and adding hydrochloric acid with water and transferring solution to the 

flask and making up the volume with the water, then preparing blank and subjecting the 

sample and blank sample both to identical treatment.  

.  
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1. Introduction 

Food is any nourishing substance including nutrients, such as carbohydrates, protein, and 

fat, which can be consumed by the organism and metabolized into body energy and 

tissues. The raw foodstuff can absorb heavy metals, either by soil, water, and air in which 

they grow.  The heavy metals are metals having relatively high densities, high atomic 

number or atomic mass, such as arsenic, cadmium, mercury, and chromium etc. They are 

required to maintain metabolism of the organism. Some of the heavy metals (e.g. copper, 

zinc, and selenium) in low concentration are required to maintain the metabolism of the 

human body, on other hand if they are consumed in higher concentration it leads to 

several serious issues, such as cancer, and focal damage in specific area of brain. They 

are also known as carcinogenic metals, because of their toxic and poisonous nature. 

Conventionally heavy metals detection method was carried out by preparing test sample. 
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The test sample was prepared by taking a CMM representative sample and divided it into 

small pieces. If required grinded the same into powdered form. Later the sample was 

weighed in polytetrafluoroethylene (PTFE) microwave digestion vessel then nitric acid 

was added, after that vessel was sealed properly and placed the same on the turntable of 

microwave units. After that the digestion process was started and the mixture was cooled 

and then vents the vessel manually. Afterwards the digested sample solution was 

transferred in volumetric flask and make up volume to the mark with the water. The 

obtained solution was centrifuged and then pipette out the solution and the same was 

added in the volumetric flask markup volume with the water and the same was subjected 

to the secondary stage. In the secondary stage, the suspended and biological matters were 

removed from the liquid obtained from the primary stage. The obtained solution was 

utilized for the subsequent instrumental analysis. It do not handle large batches for the 

detection of heavy metals and also do not detected the toxic metals very efficiently. In 

order to overcome abovementioned limitations there is need to develop a method that can 

easily handle large batches of samples for the detection of toxic heavy metals, and 

produces the detection result with more precision.  

 

2. Experiment 

 

The method for estimation of toxic heavy metals content in the raw foodstuff, such as fruits and 

vegetables using atomic absorption spectrometer, for intensifying the quality of the foodstuff[1]. 

The method of estimating toxic heavy metals content in the foodstuff using atomic absorption 

spectrometer comprises of the following steps: a)  homogenized sample is measured into a clean 

silica dish, and then sulfuric acid as a strong oxidizing agent is added and solution is mixed 

thoroughly with a glass stirring rod to ensure that all the content is wetted thoroughly by the acid, 

b) the glass rod is rinsed with water into the silica dish[2], c) the content of the dish is dried 

thoroughly on a steam bath or in an oven at certain temperature and then the content of the dish is 

heated with a soft blame so as to dissolve all the volatile or readily combustible matter present in 

the dish, d) the dish is transferred to a furnace at specific temperature, and after that the 

temperature is adjusted to certain value which leads to the emission of ash particles from the 

assembly, e) the dish is removed and cooled, if the ash contain carbon particles, then washed the 

opposite sides of the dish with the water[3], f) the nitric acid is again added in the assembly,  the 

obtained content is mixed thoroughly, and later the same is dried on a hot plate, g) then again the 

dish is placed on the furnace and ash for certain time, and again the nitric acid treatment is 
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repeated using nitric acid until white/brownish  carbon free ash particles are obtained[4], h) when 

the clean ash particles are produced, then the dish is removed from the furnace, cooled , and later 

the nitric acid and the water both are added, the hot plate is heated till the sample ash particles are 

dissolved, i) the content of the dish is transferred to a volumetric flask and mark up the volume 

with water[5], j)  a blank solution is prepared using same quantities of reagents, and later blank 

sample and sample both are subjected to identical treatment to determine the amount of toxic 

chemicals in actual fruit and vegetable sample and total amount of toxic chemicals produces with 

the addition of chemical reagents[6]. The graphical representation of concentration of heavy 

metals in the edible portion of vegetables are illustrated herein. The concentration of heavy 

metals in the samples are determined by using atomic absorption spectrometer. In the atomic 

absorption spectrometer, a double beam and deuterium background hollow cathode lamps of 

iron, lead, cadmium, zinc, and copper is used at specific wavelength[7]. Then all the samples are 

run in triplicates for the identification of heavy metals in the sample[8]. The concentrations of the 

toxic heavy metals are shown in below mentioned table 1. It is observed in the graph, that the 

iron metal has highest concentration level in all the collected samples and lead concentration has 

lowest amount in all collected samples.  

 

Commodity Copper 

(Cu) 

Cadmium 

(Cd) 

Iron 

(Fe) 

Cobalt 

(Co) 

Lead 

(Pb) 

Spinach 0.32 0.27 16.83 5.32 0.26 

Tomato 0.511 0.77 8.427 2.245 0.2 

Green pepper 0.47 0.94 0.042 2.97 0.19 

Lady finger 0.14 0.02 11.4 1.49 0.32 

Cauliflower 0.6 0.2 9.65 5.75 0.92 

 

 

3. Result and conclusion 
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The method is developed to enhance the quality of raw food stuff, by detecting the 

content of the toxic heavy metals present in the collected samples. The fruits and 

vegetables can absorb toxic heavy metals from the soil, as the each fruit and vegetable 

samples consist of different concentration of the minerals and metal contents 

depending on the quality of the soil in which they are cultivated. It requires lesser 

amount of time for the detection of heavy metals in collected samples of the fruits and 

vegetables. It is economic and user friendly in nature. It is helpful in determining the 

actual amount of the toxic metal present in the collected sample by preparing blank 

sample using all similar reagents used during sample solution preparation and then 

both of these are subjected to identical treatment.  
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