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Abstract:  Now days it has became important to know about juices and their composition regarding mineral 

content due to their consumption on large scale. The important and popularity of juices related with their 

nutritional and biological role to healthy life. Different samples of various juices were selected and prepared for 

their comparative study of analysis of various minerals like copper, lead, calcium, and silver and also to know 

their importance in human life. These mineral were analyzed by using different reagents at different parameters 

on Atomic Absorption Spectroscopy. 
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1. Introduction 

Now days it has became important to know about juices and their composition regarding mineral contents 

due to their consumption on large scale. The importance and popularity of juices is related with their nutritional 

capabilities, textures and biological role to healthy life [1, 2, 3]. 

In hot seasons consumption of liquids especially juices increase to maintain the water and mineral loses 

during respiration [4, 5]. 

Different fruits are utilized in juices production and these juices are consumed by people to get energy and 

cope with many challenges like nutrient deficiencies, hot weathers and mineral loses [6]. 

Human body needs different vitamins to perform various activities required to keep healthy life. Ascorbic 

acid (vitamin C) present in juices is required to form different structures like collagen, cartilages and blood 

vessels and also help in iron uptake in human body [7] and vitamin C also play role of antioxidant 

phytochemicals which increase blood lipid profile in hyper-cholesterolemia effected  patient [8]. 

Various fruit juices also play the role of detoxification in human body [9]. Fruit juices are also identified 

most important in the light of their capability to enhance cerium oxidant strength [10]. 

Recently in different countries of world juices consumption has been increase at large scale in the prevention 

of reduce risk of different types of tumours [11, 12]. 

2. Experimental Work 

2.1. Digestion and Sample Preparation 

Three (I) different types of juice samples were collected from local market of Hyderabad and analyzed 

through Atomic Absorption Spectroscopy at Chemical Sciences Research Laboratory, University of Sindh, 

Jamshoro. These samples belong to “Nestle” company. 

• 20ml of each juice sample was taken in 100ml of volumetric flask. 

• Then 10ml of 5% HCl was added in each juice sample. 

• Total volume adjusted up to 100 ml with the help distilled water. 

• All samples were kept on centrifuge machine at 4000 rpm for 15 minutes. 
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• Then filtered them with the help of filter paper. 

• After that filtrate was taken. 

• Sample was preserved in bottles. 

• Now samples were ready for the analysis on Atomic Absorption Spectroscopy. 

• During analysis each sample was compared with standard solution. 

 

 

Fig. 1: Sample solution in conical flask. 

TABLE I: Quantity for the Digestion of Samples 

S. No Juice samples Quantity (ml) Amount of HCl (ml) 

1 Mango Slice 20 10 

2 Apple Nectar 20 10 

3 Grapes Nectar 20 10 

3. Results and Discussion 

After the digestion of samples finally for the analysis samples were applied on Atomic Absorption 

Spectroscopy. Before of the samples run on Atomic Absorption, different parameters of Atomic Absorption 

Spectroscopy was settled like temperature and pressure. After the settlement of parameters standard of different 

ppm for every sample was applied. After that different digested samples were applied for analysis of the 

different minerals. Every sample gave different concentration of minerals one by one. The result obtain after the 

analysis are given below. 

 

 

 

 

 

 

 

 

                              

 

                       

Fig. 2: Atomic Absorption Spectrophotometer. 
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TABLE II: Concentration of Copper in ppm (parts per million), mg/dl (milli gram per deciliter) and in normal values. 

Juice samples Copper 

(Result in mg/dl) 

Copper 

(Result in ppm) 

Copper (Result in normal concentration) 

Mango Slice 0 mg/dl 0 ppm 0.900 mg/dl 

Apple Nector 0 mg/dl 0 ppm 0.900 mg/dl 

Grapes Nector 0 mg/dl 0 ppm 0.900 mg/dl 

 

Discussion of Table II: This table shows that the concentration of copper in each sample was found to be 

0. Because copper is not present in juices.  

 

Fig. 3: Concentration of copper in each sample 

TABLE III: Concentration of Lead in ppm (parts per million), mg/dl (milligram per liter) and in normal values. 

Juice samples Lead 

(Result in mg/dl) 

Lead 

(Result in ppm) 

Mango Slice 75.5 mg/l 0.755 ppm 

Apple Nector 80 mg/l 0.800 ppm 

Grapes Nector 65.4 mg/l 0.654 ppm 

 

Discussion of Table III: This table shows that concentration of lead in each juice sample (mango slice, apple 

nectar, grapes nectar) was found to be 0.755 ppm, 0.8 ppm and 0.654 respectively. 
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Fig. 4: Concentration of lead in each sample 

TABLE IV: Concentration of Copper in ppm (parts per million), mg/dl (milli gram per deciliter) and in normal values. 

Juice samples Calcium 

(Result in mg/dl) 

Calcium 

(Result in ppm) 

Calcium 

(Result in normal concentration) 

Mango Slice 2470 mg/l 24.7 ppm 1300 mg/dl 

Apple Nector 1890 mg/l 18.9 ppm 1300 mg/dl 

Grapes Nector 990 mg/l 9.9 ppm 1300 mg/dl 

Discussion of Table IV: This table shows that concentration of Calcium in each juice sample (mango slice, 

apple nectar, grapes nectar) was found to be 24.7 ppm, 18.9 ppm, 9.9 ppm respectively. 

 
Fig. 5: Concentration of Calcium in each sample 
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TABLE V: Concentration of Lead in ppm (parts per million), mg/dl (milligram per liter) and in normal values. 

Juice samples Silver 

(Result in mg/dl) 

Silver 

(Result in ppm) 

Mango Slice No detected No detected 

Apple Nector No detected No detected 

Grapes Nector No detected No detected 

 

Discussion of Table V: This table shows that concentration of Silver in each juice sample (mango slice, 

apple nectar, grapes nectar) was not detected. 

 
Fig. 6: Concentration of silver in each sample 

4. Conclusion 

The findings of this research study clarified that the analyzed samples of fruit juices are best source of 

minerals. Minerals that play an important role in maintaining fruit quality and determining a fruit's nutritive 

value are a natural component of many fruits. The chemical composition of the fruit and the juice differs 

depending on the cultivar, the growing region, the climate, the fruit's maturity, cultural practices and 

manufacturing systems. There is rather limited data on the nutrition information, particularly with regard to the 

mineral constituents, of 100 % juices and itheir role in human health. Therefore, knowledge about the mineral 

nutrients in commercial juices appears to be necessary to understand the quality, authenticity and potential safety 

risks of the juice. This work indicates that Calcium is highly present in Mango slice sample i.e 24.7 ppm rather 

than in other juice samples. Whereas copper and silver not were detect. Heavy metals content in commercial 

fruit juices (apple, mango and grapes) are also present on market. The highest content of Lead was found in 

apple juices. The obtained content of heavy metals and minerals in fruit juices is due to the concentration of 

these elements in raw materials and also are influenced by the manufacturing process. The metal concentration 

in raw materials depend on a number of factors, including the soil composition, the external conditions during 

fruit growing and fruit harvesting.  As final conclusion, the fruits juices are good nutritive products, being 

natural products with important concentration of some micronutrients and water. If the sanitation conditions are 

complied, then fresh fruit juices should be a part of everyone’s diet, as healthy diet habits. 
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