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Abstract: Traditional Indians uses tender as well as matured fruit rind of Mangifera indica for the treatment of 

diarrhoea, dysentery and other intestinal troubles. Microbial infections are mainly responsible for gastrointestinal 

disorders. Hence in this study antibacterial activity is performed with the extracts of Mangifera indica against 

diarrhoeal causative agents.  The aim of the present study is to assess the antibacterial activity of tender and 

mature fruit rind of Mangifera indica. The following techniques were used to assess antibacterial effect which 

includes disc diffusion assay, MIC, MBC, % inhibition and IC50 were used to assess antibacterial efficiency of 

Mangifera indica seed kernel aqueous and phenolic extracts (MIMSKAE, MIMSKPE, MITSKAE AND 

MITSKPE). All the extracts showed good antibacterial activity against all the clinical pathogens tested with better 

percentage of inhibition and IC50.  
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1.  INTRODUCTION 

Traditional Indian System of Medicine (ISM) like siddha utilizes herbs and herbominerals as a remedy for the treatment 

of infectious disease. Village healers of India harvest medicinal plants from the wild and used for healing. Mangifera 

indica is one among the medicinal plant belonging to the family anacardiaceae, different parts of the plant at different 

stages used for healing. Mangifera indica tender seed kernel (MITSK) along with immature fruit (Aavakai) is used to 

prepare pickle in India. Masuad Parvez [1] and Rajan et al.,[2] indicated the uses of MITSK in diarrhoea, dysentery, 

haemorrhages, haemorrhoids, diabetes, heat burn etc.,. Mangifera indica seed kernel (MISK) is one of the most important 

ingredients in siddha and ayurvedha preparations. Allopathic therapy reduces burden of diseases but microorganisms 

developed resistant and become vulnerable pathogen. Despite a various advancements in modern medicine, the 

prevalence of infectious disease and development of multidrug resistance among human pathogens, haphazard use of 

synthetic drugs and side effects created by the modern medicine the need to screen medicinal plants for novel bioactive 

compounds as they are biodegradable, safe and have fewer side effects (Prusti et al.,  2008). Seed kernel of this plant also 

treats chronic diarrhoea. It has the ability to expel tapeworms (Antihelminthic) and other worms in ulcers (Prabhu and 

Rajan, 2015). It also possesses antioxidant, and antimicrobial properties. The kernel powder is used as astringent in 

bleeding piles. MITFSK is reported in traditional medicine as a cure for vomiting, dysentery and burning (Prabhu and 

Rajan, 2014). Mangifera indica seed kernel both matured and tendered were selected in this study to screen antibacterial 

potentials of these products on MDR clinical isolates.  
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2.   MATERIALS AND METHODS 

Preparation of plant material: Seed kernel of young (tender) mango and matured fruit of Mangifera indica were 

collected as wild from Perambalur, Tamilnadu. The collected seed kernels were sundried, ground into powder and then 

sieved using a sieve. Five hundred grams of powdered plant were transferred into airtight containers and stored at room 

temperature.  

Extraction of plant powder: Active components of the MITSK and MIMSK plant were extracted using the cold 

extraction method (Fransworth, 1988). Water was added to 50g of the plant powder in sterile conical flasks and allowed to 

soak at room temperature for 48 hours. A shaker set at 120 rpm was used to improve extraction of phyto-chemicals. The 

filtrate was obtained by means of a vacuum filter pump. Filtering was repeated for three times with same plant material 

until the solution was clear. The filtrate was evaporated in a weighed flask, with a water bath set at 40°C. Extracts were 

reconstituted by re-dissolving in DMSO. The final filtrate was filter-sterilized by using syringe filter with a pore size of 

0.45μm. Sterile extracts obtained were stored separately in labelled, sterile capped bottles in a refrigerator at 4°C. 

Aqueous extract of the tender and matured seed kernel was coded as MITSKAE and MIMSKAE respectively. 

Preparation of Phenolic extract: Phenolic extract was collected by making use of soxhlet extraction. It was performed 

by placing 50gm plant material with 1:1 ethanol and methanol. Extraction was performed at 90˚C for 12 hours. The 

extracts were filtered under the vacuum through Whatman filter paper (No. 1) under gravity.  Extract was dried under 

vaccum evaporator for removing the solvent. The remaining residues were stored in refrigerator till further use (Shi et al., 

2005). MITSKPE  and MIMSKPE were the codes used for the phenolic extracts of tender and matured fruit seed kernel. 

Determination of antibacterial activity: Antimicrobial activity was performed by standard methods like the disc 

diffusion method on Mueller Hinton agar (Bauer et al., 1966) and MIC, MBC were calculated using modified drug 

dilution methods (Kowser and Fatena, 2009). Cells used for antibacterial assays were harvested at log phase while they 

are most active. 

Assessment of MIC, MBC and IC50:It was performed by making use of the method of Kowser and Fatena, 2009 with 

few modifications. 

Determination of % inhibition:It is a calculation of inhibitory effect of extracts at particular concentration by making 

use of total viable count value of GC tube and dilution tubes. It was calculated by making use of the following formula. 

 

Determination of IC50: According to the FDA, IC50 represents the concentration of a drug that is required for 50% 

inhibition In Vitro. It is obtained from the %inhibition and the concentration of extract used. IC50 was calculated by using 

the formula. 

 

3.   RESULTS 

Phenolic extract of Mangifera indica seed kernel showed good antimicrobial activity at 400µg/ disc concentrations which 

was better than aqueous extract. MITSKPE produced 23.0±2.00mm zone of inhibition against Streptococcus pyogenes. 

This is followed by E.coli, Pseudomonas, Klebsiella pneumonia, Staphylococcus aureus, Shigella sp.,  and Salmonella 

typhi. Good antimicrobial activity was also exhibited by the phenolic extracts of MIMSKPE (Table 1).  Mangifera indica 

tender and matured extracts showed more or less similar effects as like commercial antibiotics, which confirmed the effect 

of MISK. 
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Table 1: Antibacterial activity of extract of Mangifera indica tender and matured seed kernel at 400μg/ml 

S. No Clinical isolates Zone of Inhibition in mm 

+ve 

control 

-ve 

control 

MIMSKPE MIMSKAE MITSKPE MIMSKAE 

1 Escherichia coli 21.6±0.56 - 19.7±2.08 20.3±1.15 20.8±1.05 24.6±0.57 

2 Salmonella typhi 18.5±1.57 - 17.6±2.30 17.7±1.53 17.4±1.40 24.3±1.52 

3 Staphylococcus 

aureus 

21.3±2.67 - 18.3±1.52 18.6±1.16 18.2±0.28 23.0±1.00 

4 Pseudomonas 

aeruginosa 

22.5±0.30 - 20.7±3.05 22.0±2.64 20.7±1.20 22.3±1.15 

5 Streptococcus 

pyogenes 

20.2±1.52 - 19.6±2.51 20.3±1.52 23.0±2.00 23.3±3.78 

6 Shigella sp. 15.8±1.15 - 15.3±2.51 16.3±1.52 17.7±0.58 18.7±1.52 

7 Klebsiella 

pneumoniae 

23.4±1.53 - 18.0±2.00 20.0±2.64 20.3±1.53 22.0±1.73 

Drug dilution method was followed to assess minimal inhibitory concentration of aqueous and phenolic extracts. Growth 

inhibition study was assessed specifically by the way of expressing MIC. MIMSK phenolic extract showed effective 

bacterial inhibition at lower doses when compared to aqueous extract (Table 2). MITSKPE inhibited Salmonella typhi at 

200.0±50.0 µg/ml concentration whereas MIMSKPE inhibited Salmonella at 300.0±50.0 µg/ml. MIMSKPE inhibited best 

at 283.3±28.8 µg/ml against E. coli. Aqueous extract of both products of Mangifera indica also showed good MIC against 

all the test  isolates, MIC ranges from 216.7±28.9 µg/ml  to 583.3±28.8.  

Table 2: Minimal inhibitory concentration of Mangifera indica aqueous and phenolic extract 

S. No Test Organism MIMSKAE MIMSKPE MITSKAE MITSKPE 

1 E. coli 400.0±86.6 283.3±28.8 266.7±76.4 250.0±50.0 

2 Salmonella typhi 333.3±28.7 300.0±50.0 216.7±28.9 200.0±50.0 

3 Staphylococcus aureus 450.0±50.0 383.3±76.4 400.0±50.0 250.0±50.0 

4 Pseudomonas aeruginosa 416.7±28.9 416.7±28.8 433.3±57.7 266.7±28.9 

5 Streptococcus pyogenes 433.3±28.9 383.3±57.7 450.0±50.0 283.3±104.1 

6 Shigella dysenteriae 583.3±28.8 516.7±76.4 566.7±76.4 316.7±28.9 

7 Klebsiella pneumoniae 400.0±50.0 300.0±50.0 433.3±57.7 300.0±50.0 

MBC effects of Mangifera indica seed kernel aqueous and phenolic extracts were ranges from 400.0±050.0 to 

633.3±028.7 µg/ml for phenolic extracts and 433.3±104.1 to 666.7±115.5 µg/ml for aqueous extract. Among the clinical 

isolates Pseudomonas aeruginosa and Streptococcus pyogenes were inhibited effectively by MITSKPE. 

Table 3: Minimal Bactericidal concentration of Mangifera indica aqueous and phenolic extract 

S. No Test Organism MIMSKAE MIMSKPE MITSKAE MITSKPE 

1 E. coli 516.7±115.4 550.0±050.0 516.7±076.4 466.7±057.7 

2 Salmonella typhi 433.3±104.1 516.7±076.4 466.7±057.7 483.3±125.8 

3 Staphylococcus aureus 550.0±132.3 466.7±028.7 533.3±057.7 450.0±100.0 

4 Pseudomonas aeruginosa 516.7±160.7 516.7±104.1 550.0±050.0 400.0±100.0 

5 Streptococcus pyogenes 633.3±104.1 416.7±076.4 550.0±086.6 400.0±050.0 

6 Shigella dysenteriae 666.7±115.5 633.3±028.7 583.3±104.1 533.3±076.4 

7 Klebsiella pneumoniae 450.0±050.0 500.0±100.0 450.0±132.3 416.7±104.3 
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MIMSKAE, MIMSKPE, MITSKAE and MITSKPE showed variable percentage of inhibition against different clinical 

isolates. MITSKPE inhibited Salmonella typhi upto 87.5% at 200μg/ml concentration. About 54.5% of Shigella sp. was 

inhibited by MITSKAE at 200μg/ml concentrations.  Shigella is the bacterial agent which was inhibited least by the 

extracts of both tender and matured seed kernel (Fig.1). Salmonella typhi was best inhibited by all the extracts of seed 

kernel.  

Effect of herbal drugs were also measured with to IC50, The half maximal inhibitory concentration.  Among all extracts 

studied MITSKPE showed effective IC50 against all the clinical isolates. Best IC50 was noted against Salmonella typhi 

(171.4 µg/ml), followed by E. coli (172.3 µg/ml), Klebsiella pneumonia (179.4 µg/ml), Staphylococcus aureus, 

Streptococcus pyogenes (180.0 µg/ml each), Pseudomoans aeruginosa (184.4 µg/ml) and Shigella (220 µg/ml). 

Concentration required for killing 50% of E. coli by MITSKAE was at 182 μg/ml concentration, MIMSKPE produced 

best activity against Salmonella typhi at 181.1 μg/ml concentration. Tender seed kernel extracts showed better IC50 than 

matured seed kernel (Figure 2). 
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4.   DISCUSSION 

In the present study, Mangifera indica Seed kernel extracts exhibited good antimicrobial activity. Phytoconstituents like 

tannins, phenolic compounds could be responsible for these activities. In this study we noticed that phenolic extracts were 

best when compared to aqueous extracts. One of the previous studies indicated the presence of steroids, terpenoids, 

flavonoids, phenolic compounds in both extracts of matured seed kernel [2]. Bharathi and Rajan [8]  also reported the 

presence of these compounds in tender sed kernel of this plant.  This is also evidenced by Rajeshwari & 

Ramachandramurty [9]. Tannins are known to be useful in the treatment of inflamed or ulcerated tissues and they have 

remarkable activity in cancer prevention and are thought to be responsible for coagulating the wall proteins of pathogenic 

organisms. Thus, MISK extract containing this compound may serve as a potential source of bioactive compounds in the 

treatment of infectious diseases. Flavonoids have been shown to exhibit their actions through effects on membrane 

permeability and by inhibition of membrane bound enzymes such as the ATPase and phospholipase [10]. They also serve 

as health promoting compounds as a result of their anion radicals [11].  

There are many reports available that plants have been evaluated In Vitro for their antibacterial potency against some 

important human pathogenic bacteria [12], [13], [14], [15]. Patni et al., [16],  Karou et al., [17], Masika and Afolayan, 

[18] reported that gram positive bacteria are more susceptible than gram negative bacteria because of its nature of cell 

wall. Our report doesnot showed huge variability in terms of MISK susceptibility.  Antimicrobial property of a plant 

depends on its biologically active phytoconstituents. A wide range of antiinfective actions have been assigned to tannins 

[19]. Some authors have found that more highly oxidized phenols are inhibitorier [20], [21]. Flavonoids are synthesized 

by plants in response to microbial infection [22]. Terpenoids are active against bacteria [23], fungi [24], viruses [25] and 

protozoa [26].  

5.   CONCLUSION 

Hence, the plant which was subjected to this investigation reveals the presence of active phytochemicals, which exhibits 

many beneficial properties. MISK extracts inhibited the growth of all types of microbial population. Tannins and phenolic 

compounds found in MISK, which precipitates cell wall proteins of microorganisms and also suppress prokaryotic DNA 

replication. 

ACKNOWLEDGMENT 

The authors acknowledged Principal and management of M. R. Government Arts College for providing facilities and 

constant encouragement. 

REFERENCES 

[1] G. M. Masuad Parvez, “Pharmacological activities of Mango (Mangifera indica): A Review”, Journal of 

Pharmacognosy and Phytochemistry, vol. 5, no. 3, pp. 1-7, 2016.  

[2] Rajan, S, Surya, D, Vijaya, P et al, (2011), “Pharmacognostical and phytochemical studies of Mangifera indica seed 

kernel”, J Pharma Res, 4(11): 4272- 4275  

[3] K. Prabhu. and S. Rajan, “Assessment of Antiulcer Activity of Ethanolic Extract of Mangifera indica Seed Kernel 

Using Acid Ethanol Induced Ulcer Mode”, . Int. J. Curr. Microbiol. App. Sci, vol. 4, no. 4, pp.854-860, 2015. 

[4] K. Prabhu. and S. Rajan, “In vivo evaluation of antidiarrhoel activity of the Mangifera indica seed kernel”,  Journal 

of Global Science,  Vol. 3, No. 7, pp. 997-1003, 2014. 

[5] Shi J, Nawaz  H, Pohorly J, et al., (2005), “ Extraction of polyphenolics from plant material for functional foods-

engineering and technology”,  Food Rev Int, 21: 139-166. 

[6] Bauer AW, Kirby W, Sherris TS and Turek M, (1966), “Antibiotic susceptibility testing by a standardized single 

disc method”. Amer J Clin Pathol, 36: 493 - 496. 

[7] M. M. Kowser and N. Fatena, “Determination of MIC and MBC of selected azithromycin capsule commercially 

available in Bangladesh”, The ORION Medical Journal, vol. 32, no 1, pp. 619-620, 2009. 

[8] A. Bharathi  and S. Rajan, “ Anatomical and Pharmacognostic Features of Mangifera indica Young Fruits (Avaakai) 

Seed Kernel”, International Journal of Science and Research, Vol. 7, No. 10, pp. 383-387, October 2018. 



                                                                                                                                                  ISSN 2348-313X (Print) 
International Journal of Life Sciences Research      ISSN 2348-3148 (online) 

Vol. 7, Issue 1, pp: (175-180), Month: January - March 2019, Available at: www.researchpublish.com 
 

    Page | 180  
Research Publish Journals 

[9] P. M. Rajeswari and B. Ramachandramurty B, “Sequence Determination of a Novel Tripeptide Isolated from the 

Young Leaves of Azadirachta indica and  A. Juss”, International J Peptides, pp.1-6, 2013. 

[10] Li H, Wang Z and Liu Y, (2003), “Review in the studies on tannins activity of cancer prevention and anticancer”, 

Zhong-Yao-Cai, 26(6): 444-448. 

[11] B. Hausteen, “Flavonoids, a class of natural products of high pharmacological potency”, Biochem Pharmacol 

Journal, vol. 32, pp.1141 – 1148, 1983. 

[12] S. K. Kulkarni, “Experiments on intact preparations (In–Vivo studies). Handbook of Experimental Pharmacology. 

3
rd

 Edition. Delhi: Vallabh Prakashan; 1999; pp. 148. 

[13] Adelakun EA, Finbar EAV, Agina SE and Makinde AA, (2001), “Antimicrobial activity of Boswellia dalziellii stem 

& bark”,  Fitoterapia, 72: 822-824. 

[14] S. Verma and N.P. Dohroo, “Evaluation of botanicals in vitro against Fusarium oxysporum f. sp. Pisi causing wilt of 

pea”, Plant Disease Research, vol. 18, no. 2, pp.131-134, 2003. 

[15] M. Singh and R.P. Singh, “Management of mushroom pathogens through botanicals”,  Indian Journal of 

Phytopatology, vol. 58, no. 2,  pp. 189-193,  2005. 

[16] Patni CS, Kohe SJ and Awasthi RP, (2005), “Efficacy of botanicals against Alternaria blight (Alternaria brassicae) 

of mustard”. Ind Phytopathol, 58(4): 426-430. 

[17] Karou D, Salvodogo A, Canini A, et al.,  (2005), “Antibacterial activity of alkaloids from Sida acuta”, African J 

Biotechnol, 4:1452-1457. 

[18] P. J. Masika and A. J. Afolayan, “ Antimicrobial activity of some plants used for the treatment of livestock disease 

in the Eastern Cape, South Africa”, Journal of Ethnopharmacology, vol. 83, pp. 129-134, 2002.. 

[19] E. Haslam, “Natural polyphenols (vegetable tannins) as drugs: possible modes of action”. Journal of  Natural  

Products, vol. 59, pp. 205-215, 1996.  

[20] A. Scalbert, “Antimicrobial properties of tannins”, Phytochemistry, vol. 30, pp. 3875-3883, 1991.  

[21] N.V. R. R. Urs and J. M. Dunleavy, “Enhancement of the bactericidal activity of a peroxidase system by phenolic 

compounds (Xanthomonas phaseoli var sojensis, soybeans)”, Phytopathology, vol. 65, pp. 686-690, 1975. 

[22] Dixon RA, Dey P and Lamb CJ, (1983), “Phytoalexins: enzymology and molecular biology’,  Adv Enzymol, 55: 1-

69. 

[23] Ahmed AA, Mahmoud HJ, Williams AI et al., (1993), “New sesquiterpene lactones from the Egyptian plant Jasonia 

candicans”. J Nat Prod,56: 1276-1280. 

[24] Ayafor JF, Tchuendem MHK and Nyasse B, (1994), “Novel bioactive diterpenoids from Aframomum 

aulacocarpos”. J Nat Prod, 57:917-923. 

[25] T. Fujioka and Y. Kashiwada, “Anti-AIDS agents. Betulinic acid and platonic acid as anti-HIV principles from 

Syzigium claviflorum, and the anti-HIV activity of structurally related triterpenoids”, Journal of Natural Products, 

vol. 57, pp. 243 – 247, 1994. 

[26] Ghoshal S, Krishna Prasad BN and Lakshmi V, (1996), “Antiamoebic activity of Piper longum fruits against 

Entamoeba histolytica in-vitro and in-vivo”. J Ethnopharmacol, 50: 167-170. 

 

 

 

 


