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 The aim of the present study was to determine the 

comparative investigation of chemical composition in the leaves 

of Mangifera indica L. in the region of Kachchh and Saurashtra. 

Mangifera Indica L. belongs to the anacardiaceae family. The 

leaves of Mangifera Indica L. were subjected to energy 

dispersive X-ray fluorescence (EDXRF) and analysed for 

different mineral compositions. As we know, XRF is one of the 

most sensitive, accurate, consistent, and non-destructive 

methods for analysing major and trace elements by using a 

single pressed pellet. During the analysis, it was found that in 

kachchh and Saurashtra region, Mangifera Indica L.  leaves 

contain silicon, calcium, potassium, chlorine, sulphur, 

magnesium, aluminium, and iron were noted in higher amounts 

compared with that of other elements like strontium, 

manganese, titanium, bromine, zinc, barium, rubidium, nickel, 

silver, lead, molybdenum, etc. whereas the elements which 

were not detected in the leaves of Mangifera Indica L. are 

sodium, vanadium, uranium, mercury, silver, gold, etc. In 

comparison of Kachchh and Saurashtra region of Mangifera 

Indica L. leaves calcium, silicon, potassium, aluminium, 

phosphorus, and iron were high in the region of Saurashtra 

rather than the Kachchh leaves and other elements are 

presented in trace amount.  
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G R A P H I C A L   A B S T R A C T 

 
 

1- Introduction 

X-Ray fluorescence (XRF)[1][2] is an analytical 

method which is firstly use for the lead detection 

(Pb)[3] in paint in the 1970s for the abatement 

and exposure studies [4]. It has been since use 

for the environmental analysis like alloys [5], 

geological materials [6], glasses, and sediments 

[7] with very minimal sample preparation and 

treatment. During several times, XRF has been 

accepted by the environmental research 

community as a viable analytical tool through the 

efficiency of excitation of the radioisotope source 

[8] in conjunction with extremely sensitive 

detectors [9] and other electronics. Therefore, it 

offers multi-element analytical capability [10], 

economy, high speed, and simplified operation 

where its advantages [11] and limitations [12] 

are well-understood. 

Mangifera Indica L. (anacardiaceae) [13] is a 

large leafy tree valued mainly for its green and 

ripe fruit [14]. About 500 mango varieties have 

been reported in India [15]. It can grow up to 

1530 meters high. The tree grows best in well-

drained sandy loam; it does not grow well in 

heavy wet soil. The optimal soil pH should be 

between 5.2 and 7.5 [16]. 

 

Fig. 1. Mangifera Indica L. plant photograph 
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Fig. 2. Powder sample of Mangifera Indica L., 
Kachchh Region 

Fig. 3. Powder sample of Mangifera Indica L., 
Saurashtra Region 

 
Mango fruit has a high nutritional value and 

health benefits [17] due to important 

components [18]. Mango fruit contains 

phytochemicals [19] like polyphenol, pigments, 

phenolic, and volatile constituents [20]. They also 

contain carbohydrates and cellulose [21]. Mango 

fruit also give anti-oxidant activity [22]. 

In recent years, traditional medicines have been 

extracted from medicinal plants [23]. The use of 

mango as a traditional medicine to treat diabetes 

[24], inflammation [25], bacteria [26], fungi, and 

gastric protection [27] has been further studied. 

1-1- Botanical classification [28] 

 Kingdom: Plantae  

 Subkingdom: Tracheobionta 

 Superdivision: Spermatophyta  

 Division: Magnoliophyta  

 Class: Magnoliopsida 

 Subclass: Rosidae  

 Order: Sapindales 

 Family: Anacardiaceae  

 Genus: Mangifera  

 Species: M. indica  

1-2- Common names of different regions [28] 

The common names of Mangifera Indica L. are as 

follow: 

 Arabic : Mabaz  

 Bengali : Am (Um)  

 Chinese: Mi wang  

 Danish: Mango, Mangofrugt, and Mangotrae 

 Dutch: Manga, Mangga, Manja, and 

Mangoestanboom  

 English: Mango 

 French: Mangue and Manguier  

 German: Indischer Mangobaum and Mango  

 Greek: Magko and Mangko 

 Gujarat: Ambo 

 Hindi: Am, Ambi, and Amia  

 Japanese: Anchaa, Mangoo, and Mangou 

 Kachchh: Ambo 

2- Experimental 

2-1- Materials and methods 

2-1-1- Sample preparation 
Leaves of Mangifera Indica L. were collected in 

Kachchh and Saurashtra Regions of Gujarat in 

November December 2020. The leaves were sun 

dried to evaporate the water content from them. 

Then, it was grounded in mixture and with the 

help of pellet maker. Pellets from leaf samples 

were used for further elemental analysis in on-

instrument energy dispersive X-ray fluorescence. 

2-1-2- Instrumental parameters 
Rigaku elemental analyzer are benchtop X-ray 

fluorescence (XRF) with element range Na to U 

with Pd anode X-ray tube with a high 
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performance SDD detector by using NEX CG software.

  

Figure 6. Pellet of Mangifera Indica L., Kachchh 
Region 

Figure 7. Pellet of Mangifera Indica L., 
Saurashtra Region 

 
3- Results and Discussion 

3-1- Chemicals 
The Mangifera Indica L. Leaves growing in the 

region between Northwest like India, Myanmar, 

and Bangladesh. Mangifera Indica L. was 

collected from Kachchh and Saurashtra districts 

and subjected to the X-ray fluorescence 

instrument for mineral analysis for the present 

study. Various and large amounts of mineral ions 

were found during the analysis. 

The main constituent calcium (Ca) is a nutrient 

that all living organisms need, including humans. 

It is the most abundant mineral in the body and 

is critical to bone health, found in the leaves of M. 

Indica L. in the Kachchh and Saurashtra Regions 

was 2.56% and 3.21%, respectively. Potassium 

(K) content, considered an important component 

for the body, was found in Kachchh and 

Saurashtra to be 1.07% and 1.20%, respectively. 

Silicon (Si), which is not only a good soil binder, 

but is also used for many industrial purposes, 

was also found in larger amounts in the leaves of 

M. Indica L. for Kachchh and Saurashtra at 3.13% 

and 2.14%, respectively found. 

Table 1. The XRF analysis of Mangifera Indica L., Kachchh Region 
Sr. No. Element % Mass 

1 Si 3.13 
2 Ca 2.56 
3 K 1.07 
4 Cl 0.419 
5 S 0.370 
6 Mg 0.328 
7 Al 0.308 
8 P 0.203 
9 Fe 0.0641 

10 Sr 0.0233 
11 Mn 0.0063 
12 Ti 0.0042 
13 Br 0.0031 
14 Zn 0.0029 
15 Cu 0.0018 
16 Zr 0.0016 
17 Ba 0.0008 
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Fig. 4. The XRF graph for mineral ion in the leaves of Mangifera Indica L, Kachchh Region 

Table 2. The XRF analysis of Mangifera Indica L., Saurashtra Region 
Sr. No. Element % Mass 

1 Si 2.14 
2 Ca 3.21 
3 K 1.20 
4 Cl 0.249 
5 S 0.266 
6 Mg 0.238 
7 Al 0.312 
8 P 0.228 
9 Fe 0.112 

10 Sr 0.0162 
11 Mn 0.0058 
12 Ti 0.0089 
13 Br 0.0008 
14 Zn 0.0029 
15 Cu 0.0017 
16 Zr 0.0012 
17 Cr 0.0018 
18 Rb 0.0007 
19 Ni 0.0006 
20 Ag 0.0001 
21 Pb 0.0001 
22 Mo 0.0001 

 



Foram H. Vaghela et. al./ Prog. Chem. Biochem. Res. 2022, 5(3), 254-261 

 

259 

 

 

Fig. 5. The XRF Graph for mineral ion in the leaves of Mangifera Indica L., Saurashtra Region 

The major component found in the leaves of M. 

Indica L. from Kachchh area is chlorine (0.419%), 

sulphur (0.370%), magnesium (0.328%), 

aluminium (0.308%), and phosphorus (0.203%) 

and for the Saurashtra area, chlorine (0.249%), 

sulphur (0.266%), magnesium (0.238%), 

aluminium (0.312%) , phosphorus (0.228%), and 

Fe (0.112%) were noted. 

Important findings from the leaves of Mangifera 

Indica L. were the presence of strontium (Sr), 

manganese (Mn), titanium (Ti), bromine (Br), 

zinc (Zn), copper (Cu), zirconium (Zr), barium 

(Ba), chromium (Cr), rubidium (Rb), nickel (Ni), 

silver (Ag), lead (Pb), and molybdenum (Mo) 

were found in trace amounts.  

The elements which were undetected were Y, As, 

U, Na, Ru, Rh, Cd, Sn, Sb, Au, La, Ce, Pr, Nd, W, etc. 

4. Conclusion  

The ED XRF method is a powerful technique for 

analysing various anions and cations found in the 

leaves of Mangifera Indica L. in the regions of 

Kachchh and Saurashtra in Gujarat, India. The 

components with higher values in Saurashtra are 

calcium, silicon, potassium, aluminium, 

phosphorus, and iron compared with the 

Kachchh Region and other elements like chlorine, 

strontium, manganese, titanium, bromine, zinc, 

copper, zirconium, barium, chromium, rubidium, 

nickel, silver, lead, and molybdenum were found 

in traces. 

Acknowledgments  

The authors are thankful to the Department of 

Chemistry, Saurashtra University, Rajkot for 

providing the laboratory facilities and also 

thankful to Department Of Chemistry, Shree 

Shyamji Krishna Verma Kachchh University, 

Bhuj-370001. 

Supporting Information 

Mangifera Indica L. was found in Kachchh and 

Saurashtra Region of Gujarat. The XRF analysis 

data and experimental method are available in 

the supplementary file.  

Compliance with Standards  

This article does not contain any studies 

involving human participants performed by any 

authors and does not contain any studies 

involving animals performed by any of the 

author. 



Foram H. Vaghela et. al./ Prog. Chem. Biochem. Res. 2022, 5(3), 254-261 

 

260 

 

Conflict of Interest  

The authors report no conflicts of interest 

References  

[1] M.S. Shackley, An introduction to X-ray 

fluorescence (XRF) analysis in archaeology. 

X-ray fluorescence spectrometry (XRF) in 

geoarchaeology, New York, 3 (2011) 07-44.  

[2] T.D.T. Oyedotun, Evaluation of the effect of 

the fluxing agent over the purification of 

Columbite-Tantalite ore for the synthesis of 

Nb, Ta mixed oxides. Geology, Ecology, and 

Landscapes, 2 (2018) 148-154. 

[3] A. Al Maliki, A.K. Al-lami, H.M. Hussain, N. Al-

Ansari, Comparison of portable X-ray 

fluorescence spectrometry and laboratory-

based methods to assess the soil elemental 

composition: Applications for wetland soils. 

Environmental Earth Sciences, 76 (2017) 1-7. 

[4] V.G. Mihucz, et al., Removal of some elements 

from washed and cooked rice studied by 

inductively coupled plasma mass 

spectrometry and synchrotron based 

confocal micro-X-ray fluorescence. Food 

Chemistry, 121.1 (2010) 290-297. 

[5] Šatović, D., V. Desnica, and S. Fazinić. "Use of 

portable X-ray fluorescence instrument for 

bulk alloy analysis on low corroded indoor 

bronzes." Spectrochimica Acta Part B: Atomic 

Spectroscopy 89 (2013) 7-13. 

[6] Laubach, S. E., Lander, R. H., Criscenti, L. J., 

Anovitz, L. M., Urai, J. L., Pollyea, R. M., 

Pyrak‐Nolte. "The role of chemistry in 

fracture pattern development and 

opportunities to advance interpretations of 

geological materials." Reviews of Geophysics 

57.3 (2019)1065-1111. 

[7] Kenna, T. C., Nitsche, F. O., Herron, M. M., 

Mailloux, B. J., Peteet, D., Sritrairat, S., 

Baumgarten, J.Evaluation and calibration of a 

Field Portable X-Ray Fluorescence 

spectrometer for quantitative analysis of 

siliciclastic soils and sediments. Journal of 

Analytical Atomic Spectrometry, 26.2 (2011) 

395-405. 

[8] Sychov, M., Kavetsky, A., Yakubova, G., 

Walter, G., Yousaf, S., Lin, Q., Bower, K. Alpha 

indirect conversion radioisotope power 

source. Applied Radiation and Isotopes, 66.2 

(2008) 173-177.  

[9] Zuo, Y. Y., Ding, M., Bateni, A., Hoorfar, M., 

Neumann, A. W., Improvement of interfacial 

tension measurement using a captive bubble 

in conjunction with axisymmetric drop shape 

analysis (ADSA). Colloids and Surfaces A: 

Physicochemical and Engineering Aspects, 

250.1-3 (2004) 233-246.  

[10] P.W. Abrahams, J.A. Entwistle, Robert A. 

Dodgshon. The Ben Lawers historic 

landscape project: simultaneous multi-

element analysis of former settlement and 

arable soils by X-ray fluorescence 

spectrometry. Journal of Archaeological 

Method and Theory, 17.3 (2010) 231-248. 

[11] Carmona, N., Ortega-Feliu, I., Gomez-Tubio, 

B., Villegas, M. A. Advantages and 

disadvantages of PIXE/PIGE, XRF and EDX 

spectrometries applied to archaeometric 

characterisation of glasses. Materials 

Characterization, 61.2 (2010) 257-267. 

[12] I. Liritzis, and N. Zacharias. "Portable XRF of 

archaeological artifacts: current research, 

potentials and limitations." X-ray 

fluorescence spectrometry (XRF) in 

geoarchaeology (2011) 109-142. 

[13] Li, L., Wu, H. X., Ma, X. W., Xu, W. T., Liang, Q. 

Z., Zhan, R. L., Wang, S. B. Transcriptional 

mechanism of differential sugar 

accumulation in pulp of two contrasting 

mango (Mangifera indica L.) cultivars. 

Genomics, 112.6 (2020) 4505-4515. 

[14] Lauricella, M., Emanuele, S., Calvaruso, G., 

Giuliano, M., D’Anneo, A.Multifaceted health 

benefits of Mangifera indica L.(Mango): the 

inestimable value of orchards recently 

planted in Sicilian rural areas. Nutrients, 9.5 

(2017) 525. 



Foram H. Vaghela et. al./ Prog. Chem. Biochem. Res. 2022, 5(3), 254-261 

 

261 

 

[15] M. Srivastav, et al. New hyper-variable SSRs 

for diversity analysis in mango (Mangifera 

indica L.). Indian Journal of Genetics and 

Plant Breeding, 81.01 (2021) 119-126. 

[16] Cáceres-Mago, Karla, Alicia Cáceres, and 

Luis D. Llambí. Effects of nurse shrubs on 

symbioses between soil fungi and associated 

plants along a tropical alpine elevation 

gradient. Alpine Botany, (2021) 1-16. 

[17] Maldonado-Celis, M. E., Yahia, E. M., Bedoya, 

R., Landázuri, P., Loango, N., Aguillón, J., 

Guerrero Ospina, J. C. Chemical composition 

of mango (Mangifera indica L.) fruit: 

Nutritional and phytochemical compounds. 

Frontiers in plant science, 10 (2019) 1073.  

[18] R.N. Tharanathan, H.M. Yashoda, T.N. 

Prabha. Mango (Mangifera indica L.), The 

king of fruits”—An overview. Food Reviews 

International, 22.2 (2006) 95-123. 

[19] Kumar, M., Saurabh, V., Tomar, M., Hasan, 

M., Changan, S., Sasi, M. Mekhemar, M. Mango 

(Mangifera indica L.) leaves: Nutritional 

composition, phytochemical profile, and 

health-promoting bioactivities. Antioxidants, 

10.2 (2021): 299.  

[20] Gupta, A. K., Gurjar, P. S., Beer, K., Pongener, 

A., Ravi, S. C., Singh, S., Verma, D. K. A review 

on valorization of different byproducts of 

mango (Mangifera indica L.) for functional 

food and human health. Food Bioscience. 

(2022): 101783. 

[21] Cárdenas-Pérez, S, Chanona-Pérez, J. J., 

Güemes-Vera, N., Cybulska, J., Szymanska-

Chargot, M., Chylinska, M Zdunek, A. 

Structural, mechanical and enzymatic study 

of pectin and cellulose during mango 

ripening. Carbohydrate polymers. 196 (2018) 

313-321. 

[22] A. Bharathi, K. Prabhu, S. Rajan. Bactericidal 

effect of tender and matured seed kernel of 

Mangifera indica a comparative study. Int J 

Life Sci Res., 7 (2019) 175-80. 

[23] R.A. Dar, M. Shahnawaz, P.H. Qazi. General 

overview of medicinal plants: A review. The 

Journal of Phytopharmacology, 6.6 (2017) 

349-351. 

[24] Visentin, A. P. V., Colombo, R., Scotton, E., 

Fracasso, D. S., da Rosa, A. R., Branco, C. S., 

Salvador, M. Targeting inflammatory-

mitochondrial response in major depression: 

current evidence and further challenges. 

Oxidative Medicine and Cellular Longevity, 

2020 (2020) 2972968. 

[25] Kim, H., Castellon-Chicas, M. J., Arbizu, S., 

Talcott, S. T., Drury, N. L., Smith, S., Mertens-

Talcott, S. U. Mango (Mangifera indica L.) 

polyphenols: Anti-inflammatory intestinal 

microbial health benefits, and associated 

mechanisms of actions. Molecules, 26.9 

(2021) 2732. 

[26] N.A. Chugh, S. Bali, A. Koul. Integration of 

botanicals in contemporary medicine: road 

blocks, checkpoints and go-ahead signals. 

Integrative medicine research, 7.2 (2018) 

109-125. 

[27] Ponpandian, S. Vinoth, and A. Egbert Selwin 

Rose. Arbuscular Mycorrhizal Fungi 

Associated With Some Agroforestry Tree 

Species From Eastern Ghats of Tamil Nadu. 

Indian Journal of Scientific Research. (2018) 

6-12.  

[28] G.M. Masud Parvez. Current advances in 

pharmacological activity and toxic effects of 

various Capsicum species. Int. J. Pharm. Sci. 

Res., 8.5 (2017) 1900-1912. 

 

HOW TO CITE THIS ARTICLE 
Foram H. Vaghela, Tejal D. Bhatt, Kanji D. Kachhot, Chirag H. Dhamal, Vijay R. Ram, Hitendra S. Joshi Comparative Energy 

Dispersive X- Ray Fluorescence Analysis of Mangifera Indica L. Leaves In the Locality of Kachchh and Saurashtra. Prog. 
Chem. Biochem. Res, 5(3) (2022)254-261 

DOI: 10.22034/pcbr.2022.349997.1227 
URL: http://www.pcbiochemres.com/article_158126.html 
 
 

 


