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Abstract 

The proposed invention relates to a method for estimating amount of micronutrients present 

on raw foodstuff, comprising the steps of; collecting different amount of samples from 

different location, cleaning the collected samples with a solvent and drying the samples, 

crushing the samples into powder from and weighing the crushed samples, digesting the 

samples by adding certain amount of nitric acid, adding perchloric acid and hydrochloric 

acid, leaving the same for certain time and digesting at certain temperature on a hot plate to 

obtain a solution, evaporating the solution to dryness to digesting all tissues, adding the 

solvent to the residue and boiling the same to obtain a mixture, cooling the mixture and 

filtering into a volumetric flask and making volume up to mark to obtain a sample, and 

analyzing the sample to estimate amount of micro-nutrients present, trace elements and toxic 

metals in the sample.  
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1. Introduction 

Food is any nourishing substance including micro-nutrients, such as carbohydrates, 

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

energy and tissues. As the micronutrients are not synthesized in our body so that’s why 

they are needed from diet. The food containing micro-nutrients are also known as 

“nutrient dense”. They are broadly divided into two portions, such as vitamins and 

minerals. The vitamins are organic molecules that are required by the organism to 

perform metabolism function in body, such as vitamin A, vitamin B, vitamin D, and 

vitamin K[1]. The minerals are solid chemical compounds having definite chemical 

composition and ordered atomic arrangement[2]. They are consumed by the organism in 

order to make hormones and balance a normal heart rate.  Conventionally micronutrients 

detection in raw food stuff was carried out by using atomic absorption spectrometry[3]. 

Initially the different green leafy vegetables samples were collected from the different 
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locations. The collected samples were washed under running water followed by distilled 

water[4]. Later the washed samples were drained and air dried accordingly and used for 

the analysis process, then finely powdered and stored the samples in airtight containers 

for further analysis. The obtained powder was ashes in a muffle furnace at certain 

temperature. The resultant white ash was then dissolved in 2N hydrochloric acid and 

adjusted to certain volume to determine the amount of micro-nutrients present in the 

collected samples[5]. As it was observed that this method do not determine the toxic 

metals and toxic heavy metals content present in the water[6]. It consume larger amount 

of time and do not analyze the exact amount of nutrients present in the collected samples. 

In order to overcome aforementioned problem there is need to develop a method that can 

efficiently determine the amount of poisonous heavy metals, nutrients and trace elements 

present in the food material. It is economical and eco-friendly in nature[7].  

 

2. Experiment 

 

The proposed invention relates to a method for estimating amount of micro-nutrients, toxic heavy 

metals, and trace elements in the raw food material or vegetables by making use of an atomic 

absorption spectroscopy technique, for enhancing the quality of the vegetables so as to make it 

suitable for consuming[8]. The method of estimating amount of nutrients, heavy metals and trace 

elements present in the raw foodstuff using atomic absorption spectroscopy comprises of the 

following steps: a) different amount of raw food material or vegetables samples are collected 

from different areas, b) the collected samples are washed with a distilled water and then the 

washed sample are dried for 2 days with a tissue paper and are kept in shade, c) the dried samples 

are smashed into powder from and later the powdered samples are weighed, d) the 2 gram of 

weighed samples are digested by adding 20 ml of nitric acid, later 2 ml of perchloric acid and 

hydrochloric acid (10:1) are added into the weighed samples[5], e)  the digested samples are left 

for 10 minutes at room temperature and after that the samples are digested at 70-80 degree 

Celsius temperature on a hot plate to obtain a solution, f) the obtained solution is evaporated to 

dryness to digest all tissues present in the same and the temperature is raised to 105 degree 

Celsius temperature to reduce the volume to 0.5-1.0 ml , g) 10 ml of distilled water is added into 

the residue and the same is boiled to obtain a mixture h) the obtained mixture is cooled and 

filtered through a whatmann filter paper no.41 into a 10 ml of a volumetric flask and later marked 

up the volume to a mark to obtain a sample solution, and i) the obtained samples solutions are 

analyzed  to estimate total amount of micro-nutrients trace elements and toxic heavy metals 

present in the sample 
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3. Result and conclusion 

 

The method is basically used to determine the exact amount of toxic heavy metals 

concentration, and micronutrients present in the vegetables samples using atomic 

absorption spectroscopy technique. It is cost-effective in nature and is helpful in 

determining the traces amount of toxic metals present in the collected samples with 

high accuracy. After analysing the different vegetables samples collected from 

different location, it is observed that the obtained result are helpful in enhancing the 

crop production and quality. If the amount of heavy metals, such as zinc, iron and 

copper are taken in appropriate amount then there is no harmful effect occurred by the 

micro-nutrients. The plants and vegetables both are considered to be best dietary 

supplement for the intake of nutrient and minerals.  
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