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Abstract 

Mangifera indica L. is one of the most important plant species which is used for medicinal purpose all over 

the country as well as economic important. In the present work, it was observed that Staphylococcus aureus 

a gram-positive bacterium showed maximum zone of inhibition in the ethanolic extract in all areas. 

Ethanolic extract was found to be more effective towards distilled water extract. A total of 11 secondary 

metabolites have been isolated from different extracts in tree bark of Mangifera indica L. and antibacterial 

activity was evaluated against gram-positive and gram-negative bacteria for ethanolic and water extracts. In 

the present study Alkaloids, Carbohydrates, Flavonoids, Glycosides, Tannin, Protein, and Phyto-sterols were 

found to be present while Terpenoids were found to be absent in all three extracts at all different polluted 

areas including reference. 
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Introduction 

Bark is hard and tough outer covering of trees trunk and branches. It includes all the tissues outside the 

vascular cambium. However in popular use, the term bark is often used in reference to only the cork, or only 

to the periderm (cork, cork cambium and phelloderm) in plants showing secondary growth. The barks give 

the pattern seen in trees, adding to the diversity in nature and enhance human aesthetic pleasure. Its texture, 

thickness and flexibility depends on type of trees. Although bark looks different from tree to tree, but it 

serves the same purpose, to protect the tree from injury and diseases.Bark also provide many other values to 

human being. It is source of drug, quinine, the commonly used salicylic acid (Asprin) and numerous cancer 

drugs, as well as adding a wide variety of other benefits. 

Mangifera indica L. belongs to family Anacardiaceae its Vernacular name is Aam. Tall evergreen tree, upto 

20m height. Leaves – Simple, alternate, petiolate, coriaceous,  oblong – lanceolate , margin entire, apex 

acute or acuminate, swollen petiole at base, shining, green. Inflorescence –Large terminal panicles. Flower -

Pedicellate, short, complete, bisexual, actinomorphic, pentamerous, hypogynous, yellowish green. Calyx-  

Sepals 5 (sometimes 3 to 7),  gamosepalous, sepals adnate  to the ovary wall, deeply lobed.Corolla –Petals 5, 

polypetalous, white or cremishcoloured, a fleshy, 5 – lobed disc is present between the stamens and petals. 

Androceium – Stamens 5, polyandrous, antiseplous, only one stamen is fertile, stamens arise from the edge 

of an interstaminal disc, filaments long, anther introrse. Gynoceium-Tricarpellarysyncarpous, only one 

carpel functional, Ovary superior, unilocular , style short, stigma lobed.  Fruit - Drupe often obliquely, 

pyriform ,yellow or orange when ripe, fleshy. Seed –Seed hard, single and flat with or without fiber,ovoid – 
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oblong, compressed.Flower & Fruit -  February – July. It is most popular shady fruit tree and many 

horticultural, varieties are under cultivation (Fig.1).  

The bark of Mangifera indica is grayish brown or sometimes quite dark, rough with shallow fissures, 

breaking off in thick, irregular, scabby plates. The bark contains Mangiferin and is astringent and employed 

against rheumatism & diphtheria in India. It is used as therapeutic agents for the treatment of urinary tract 

and respiratory infection, and stomach pain. It is also used in Gum inflammation and throat disease (Bala 

and Euphorbia, 2006).In earlier study Mada et al. (2012) in Nigeria investigated antimicrobial activity of the 

aqueous &methanolic extracts of Mangifera indica bark against Pseudomonas aeruginosa, Staphylococcus 

aureus& Escherichia coli. He concluded that the bark extract inhibits the growth of both gram positive & 

gram negative bacteria. Antibacterial activity along with phytochemical screening of compounds was done 

using four different solvents (distilled water, ethanol, methanol and ethyl acetate) in Mangifera indica by 

Gomashe et al. (2014) in Nagpur. Results revealed the presence of steroids, glycoside, saponin & resins. The 

ethyl acetate extract was found be more effective. Masud (2016) of Bangladesh write a review on 

Pharmacological activities of Mango (Mangifera indica) and concluded that it is a potential source of 

anticancer, anti-diabetic, anti-inflammatory and antimicrobial drugs. So far the effect of ambient air 

pollution on tree bark is concerned, it remained mostly untouched not only at Indore, but in other parts of 

country as well. So the present work therefore attempts to report phytochemical composition and 

antimicrobial activity using different solvent & establishment of Physiochemical standard of trunk bark of 

Mangifera indica with reference to air pollution. 

Material and method 

Collection and Authentification:  

The bark of Mangifera indica was collected from four different areas on the basis of sources and nature of 

pollutants in Winter season by sharp knife at the height of 4-5meter above ground level from all directions 

viz. Vijay nagar, a mixed pollution area (MPA), Eastern ring road between Khajarana to Bengali square,a 

vehicular pollution area (VPA), Sanwer Road, Industrial cluster situated on Ujjain road industrial pollution 

area (IPA). Bark samples of same tree species were also collected from Ralamandal village, low polluted 

area (LPA) ,which is situated 10km away from Indore in north east direction and was serves as control or 

reference for comparison. The samples were brought in the laboratory for the further analysis. 

Preparation of Extracts:  

The freshly collected stem barks were shade dried and cut into small pieces which were coarsely powdered. 

The powdered bark was packed in soxhlet apparatus and successively extracted with petroleum ether, 

ethanol and distilled water. 

Photochemical Screening: 

Qualitative tests were performed in the extracts obtained using petroleum ether, ethanol and distilled water 

to determine the different chemical groups using standard methods (Harborne, 1998; Software, 1993; Tease 

and Evans, 1989). 

Antimicrobial Activity: 

Antimicrobial activity for bark extract was done by Disc diffusion method mentioned by Bauer and Kirby 

(1966). 

Results and discussion 

The photochemical screening and antimicrobial activity of the bark extract of Mangifera indica using 

different solvents is presented in table 1 and 2.  On the basis of qualitative photochemical screening and 

antimicrobial activity carried out in winter season revealed that ethanolic extract was more effective than 

petroleum ether extract and distilled water extract. In present study alkaloids, carbohydrates,  flavonoids, 

glycosides, tannin, protein and phytosterols were found to be present while terpenoidswas found to be absent 

in experimental tree in all three extracts. Result obtained for zone of inhibition for antimicrobial activity in 

experimental tree at all polluted areas varied. Maximum zone of inhibition (13mm) was found to be at VPA 

in ethanolic extract for Staphylococcus aureus gram positive bacteria.  In present work it was also observed 

that Staphylococcus aureusa gram positive bacteria showed zone of inhibition at all pollution area in bark 

extract of Mangifera indica in ethanolic extract which shows its sensitivity towards the bark extract. 

Antimicrobial activity also depends on phytoconstituents present in bark. It can be suggested that solvents 

plays a significant role in the solubility of the bio-active component & influences the antimicrobial activity 

(Nishan et al. 2014). It was also observed that different solvent have the capacity to extract different 
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phytochemicals depending on their solubility or polarity in the solvent and have higher antimicrobial activity 

(Marjoric, 1999). In contrast reduced zone of inhibition was observed at MPA followed by IPA. This might 

be due to cumulative effect of gaseous pollutants SO2, NOX and other particulates released from various 

industries. Gaseous pollutants released from motor vehicles, industries, anthropogenic activities such as 

SO2, NOX and other particulates present at all the polluted areas when adsorbed by bark reduces the 

concentration of phytoconstituents and may be the reason to cause reduction in antimicrobial activity. 

Results obtained in present study are similar to earlier works of Mada (2012) and Gomashe (2014). 
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Table-1: Photochemical screening of Mangifera indica bark in different solvents                         
Phytoconstituents  Petroleum ether Ethanolic Distilled water 

 LPA MPA VPA IPA LPA MPA VPA IPA LPA MPA VPA IPA 

Alkaloids 
Wagner’s test +++ +++ ++ +++ +++ ++ ++ ++ ++ ++ ++ ++ 

Mayer’s test +++ +++ ++ +++ +++ ++ ++ ++ ++ ++ ++ ++ 

Hager’s test +++ +++ ++ +++ +++ ++ ++ ++ ++ ++ ++ ++ 

Carbohydrates 
Benedict’s test ++ ++ ++ ++ +++ +++ +++ +++ +++ +++ +++ +++ 

Molisch test ++ ++ ++ ++ +++ +++ +++ +++ +++ +++ +++ +++ 

Flavonoids 
Lead acetate +++ +++ ++ ++ +++ +++ +++ ++ +++ +++ +++ ++ 

Magnesium Ribbon +++ +++ ++ ++ +++ +++ +++ ++ +++ +++ +++ ++ 

Glycosides 
Killer – killani test +++ +++ ++ +++ +++ +++ +++ ++ +++ +++ +++ ++ 

Phytosterols  
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Salkowski test +++ +++ ++ +++ +++ +++ ++ ++ +++ +++ +++ ++ 

Proteins  
Xanthoproteic +++ +++ +++ ++ +++ +++ ++ ++ ++ ++ ++ ++ 

Biuret test +++ +++ +++ ++ +++ +++ ++ ++ ++ ++ ++ ++ 

Saponins  
Foam test --- --- --- --- +++ +++ +++ ++ ++ ++ + + 

Steroids  
Acetic anhydride 

(violet–blue –green) 
--- --- --- --- 

+++ +++ +++ +++ +++ +++ +++ +++ 

Terpenoids  
Acetic anhydride 

(red – pink – violet) 
--- --- --- --- 

--- --- --- --- --- --- --- --- 

Triterpenoids  
Liebermann –

Burchard’s 
--- --- --- --- 

++ ++ ++ ++ ++ ++ ++ ++ 

Tannins                   
Ferric chloride test ++ +++ +++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

Table -2: Antimicrobial activity against gram ( -)and gram  (+) bacteria in different extracts 
Area  

/Extracts 

E. Coli  Klebsiella pneumoniae Staphylococcus aureus Bacillus subtilis 

E.E.  D.W.E.  E.E.  D.W.E.  E.E.  D.W.E.  E.E.  D.W.E.  

LPA  16 15.5 14 N.Z. 12 12 11 N.Z. 

MPA  N.Z. N.Z. N.Z. N.Z. 9 N.Z. 9 N.Z. 

VPA  10 N.Z. 12 N.Z. 13 N.Z. 12 N.Z. 

IPA N.Z. N.Z. N.Z. N.Z. 12 N.Z. N.Z. N.Z. 

Correlation 0.802 No relation 0.192 No relation 
 

Abbreviation: LPA = Low polluted area; MPA = Mixed polluted area; VPA= Vehicular polluted area; IPA = Industrial polluted area; E.E. = Ethanolic extract; 

D.W.E= Distilled water extract, N.Z. = No Zone  
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(a) Mango tree (b)  Inflorescence c) Mango flower 

(d) Mango fruit (e) Bark of Mango.
 

Fig.1: Detail of study plant 
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