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Abstract 

We examine the antibacterial activity of Mangifera indica.L against the drug resistant 

bacterial pathogens. The Indian traditional mango fruit exposed promise in the prevention of 

diarrhea.  However, there is less information existing regarding activity against drug resistance 

bacteria causing diarrhea. In this study, we performed isolation and identification of bacterial 

pathogens from diarrheal stool samples and analyzed their antibiotic resistance pattern with three 

generation antibiotics. Antibiotic activity of mango kernel exhibited remarkable activity from 

15.2±0.5mm to 19.0±0.3mm zone of inhibition. MIC of kernel extract was noted as 10 μg /ml. 

Current study provide the potent antibacterial activity of mango kernel against the drug resistant 

bacteria. In conclusion, the traditional Indian fruit become the natural remedy for the treatment 

of diarrhea. 
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Introduction 

Diarrhoea is a very essential health issue, chiefly in developing countries where it is 

predictable to be the second major cause of death in children less than five years, killing more 

children than AIDS, Malaria and Measles combined (Lescano et al.2016). Various bacteria can 

cause the diarrhea. Among the bacterial pathogens, enteropathogenic Escherichia coli, Shigella 

sp and Salmonella sp are causing moderate to severe diarrhea in children (Kirkby D Tickell et 

al.2020). 

The increased levels of resistance have reduced the efficiency of before preferred first-

line antibiotics (David R. Tribble 2017). Random antibiotic treatment is critical for children and 

weak individuals with severe infections of bacteria. Besides, emerging of multi-drug resistance 

(MDR) strains are increased in Enterobacteriaceae family in recent years, which leads to the 

treatment impasse and challenges in diarrheal illness (Shun-Xian Zhang et al., 2018).  

Worldwide, diverse documents are reported by various institutes and agencies about 

this severe global problem in public health.  There are several proposed recommendations and 

resolutions from various researches, in addition to that several reports are documented about this 

drug resistance, but still made a small advancement. Unfortunately, the increase in antibiotic 

resistance is a persistent issue (Roca et al., 2015). There are many mechanisms are reported 

about antibiotic resistance in bacteria. However, abuse of antibiotics or misuse in treating 

diarrhea which increases antibiotic resistance in bacteria (Reza Ranjbar & Abbas Farahani 2019). 

Now a day’s treatment failure is common due to antibiotic resistance and multi-drug 

resistance; Alternative treatment procedures are under consideration to fight against bacterial 

infection (Sojib Bin Zaman et al., 2017). In India, the mango fruit has a great cultural, socio-

economic and religious worth since early times (Gumte et al., 2018). Traditionally M. indica 

seed kernel (MISK) has been used for its anti-diarrheal activity in Indian medicine (Subburaj, 

2017).Current study focused on the antibacterial activity against the drug resistant bacterial 

strains which are associated with diarrhea. Antibiotic sensitivity analysis provided the resistance 

pattern of pathogens which is useful in the treatment and management of infectious diseases.  
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Materials and methods 

Diarrheal sample collection and Identification of bacterial pathogens 

Diarrheal stool samples were collected from Erode Micro lab in Tamil Nadu. Samples 

were carefully transferred to the Microbiological lab and processed for the isolation of bacterial 

pathogens. Samples were directly streaked on the selective media plates. Identification of 

bacteria done by standard microbiological methods using Bergey’s manual of systematic 

bacteriology through Microscopy(Gram staining) , biochemical analysis(IMViC) and further 

identification by using 16 s rRNA partial sequencing and submitted to GENBANK. 

Antibiotic Sensitive Profile of Isolated Bacterial pathogens  

Antibiotic susceptibility test was carried out to check the resistance pattern of isolated 

bacterial pathogens using disc diffusion method described by Mamuye Y (2015). Totally 10 

different antibiotics were used for the analysis. Ampicillin (10 mcg), Tetracycline (15mcg), 

Chloramphenicol (30 mcg), Amikacin (30 mcg), Gentamicin(15mcg) and Trimethoprim (5 mcg) 

are used for first generation antibiotics.  Ciprofloxacin, (5mcg), Norfloxacin (10 mcg) and 

Azithromycin (15mcg) are used for second generation antibiotics. Ceftriaxone (30 mcg) was 

used for third generation antibiotics. Based on the inhibition of zone around the disc was 

calculated and the results were interpreted as per the CLSI guidelines. 

Plant sample collection and Extraction 

Mangifera indica fruits were collected from the various places of Erode in Tamil Nadu. 

Seeds were removed from the fruits and thoroughly washed with tap water and sun dried. After 

drying kernel were carefully removed from the seed coat and made a powder for extraction. 

Extraction was carried out using cold percolation method described by Talaat et al. 2016. 

Briefly, known amount of kernel powder was extracted overnight with 70% ethanol in 1:3 ratio. 

After centrifugation the filtrate extract were concentrated and stored at -20°C for further use. 

Antibacterial activity of Mango kernel extract against isolated pathogens 

Mango kernel ethanol extract antibacterial activity was assessed by using agar disc 

diffusion method with various concentrations. (Divya et al. 2020).  For positive control, 
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Penicillin was used and Ethanol was used as a negative control to calculate the sensitivity of 

identified bacterial pathogens. 

Minimum inhibitory concentration (MIC) of Mango kernel ethanol extract 

The minimum inhibitory concentration (MIC) of Mango kernel ethanol extract was 

determined by 96-well micro-titre plate technique with Resazurin as an indicator (Divya et al. 

2020). Briefly, various concentrations of extract (0–100 μg ml
-1

) in 100 μL of nutrient broth were

analyzed with 10 μL of bacterial suspension (5 × 10
6
 CFU ml

-1
) and 10 μL of indicator solution.

The MIC was noted as the lowest concentration and there is no growth of bacteria. 

Results and Discussion 

Totally 13 diarrheal stool samples were collected and processed from isolation of 

bacterial pathogens. Based on the growth on selective media and microbiological methods, three 

bacterial pathogens were isolated and identified through 16 s rRNA partial sequencing. Kirkby D 

Tickell et al.2020 reported enteropathogenic Escherichia coli, Shigella sp and Salmonella sp are 

causing moderate to severe diarrhea in children. Hence the current study focused to isolate the 

important pathogens such as Escherichia coli, Salmonella enterica and Shigella flexneri. (Fig: 1) 

The sequence was submitted to GENBANK (Accession number: MW829499.1) as Escherichia 

coli strain AS1. GENBANK (Accession number: MW829564.1) as Salmonella enterica strain 

ASSH. GENBANK (Accession number: MW830164.1) as Shigella flexneri strain ASSA.     
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Fig: 1 A) Diarrheal stool sample were inoculated on Selective media plates. B1) E.coli 

colonies on EMB plate. B2)  Shigella sp, colonies on SS agar plate. B3) Salmonella sp, 

colonies on SS agar plate 

Shigellosis is a foremost cause of diarrheal disease worldwide especially in Low and 

Middle Income Communities. After rotavirus Shigella causing the moderate to severe diarrhoea 

among children under the age of five in developing countries (M.S. Riddle et al.2018). Khalil et 

al. 2018 reported that shigellosis disease burden of is more than that of proceeding estimates, 

especially in the children and also elderly, while the burden is lower in Enterotoxigenic E.coli. 

Enterotoxigenic Escherichia coli, Shigella spp, Salmonella spp, revealed to be more frequent 

among under the age of five year children with Acute Malnutrition.  Acute malnutrition is too a 

risk factor for mortality associated with diarrhoea (Kirkby D Tickell et al. 2020). Hence the 

current study focused on the important three bacterial pathogens associated with diarrhea.  

Emerging of bacterial antibiotics resistance is an important global problem nowadays 

(Elaheh Sadat Nazoori & Ashraf Kariminik, 2018). In modern medicine antibiotic treatment is 

tremendously essential to treat infections; in addition it plays a crucial role in reducing 

prevalence and rate of mortality in infectious disease (Reza Ranjbar & Abbas Farahani 2019). 

Present study demonstrated the resistance pattern of identified bacterial pathogens such as 
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E.coli, Salmonella enterica and Shigella flexneri. The identified strain E.coli showed resistance 

to conventional antibiotics tetracycline, chloramphenicol and amikacin (Fig: 2). Similarly 

resistant E.coli strains were reported by Seung-Hak Cho et al. 2011 but chloramphenicol and 

gentamicin sensitive strains were reported by Elton Carvalho Costa et al.2016. 

Fig: 2 Antibiotic sensitivity profile of E.coli isolated from diarrheal stool samples 

Salmonella is one of the important invasive bacterium which causing various infectious 

diseases including diarrhea. Due to the development of multi drug resistance Salmonella strains, 

the antibiotics are not effective to treat infections (Azhagesan et al. 2015). Current study showed 

the antibiotic resistance of identified strain Salmonella enterica (Fig: 3). Present study exhibited 

resistance against the second generation antibiotics. Similarly, Mohammad Sharif Uddin et al. 

2017 reported the resistant strains of Salmonella sp in Bangladesh. 
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Fig: 3 Antibiotic sensitivity profile of Salmonella enterica  isolated from diarrheal 

stool samples 

In worldwide, Shigellosis is a universal human health problem and moreover Shigella is a 

leading cause of childhood diarrhoea (Minakshi Puzari et al., 2018). In the present study the 

isolated strain Shigella flexneri showed resistance against third generation antibiotic 

Ceftriaxone(Fig:4). Similarly previous studies also reported the resistant strains of Shigella sp, 

by  Madhavan et al. 2018 and Addisu Assefa and Mengistu Girma 2019. 

Fig: 4 Antibiotic sensitivity profile of Shigella flexneri isolated from diarrheal stool 

samples 
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In recent researchers focused on the medicinal plants and their phytocompounds to find 

novel solutions to the growing demand for antibacterial agents for the treatment of infectious 

diseases like pediatrics diarrhea and dysentery. Among the tropical fruits, mango (Mangifera 

indica L.) is an important traditional and also seasonal fruit which possess huge nutritional value 

(Torres-Leo et al., 2016). Mango fruits were collected from different places in Erode. Mango 

kernels were used for the extraction process. By using cold percolation method extraction was 

done with 70% ethanol. 9.36% of extract was obtained from the process using 1:3 ratio (Fig:4). 

Fig: 4 A) Collected Mango fruits B) mango kernel powder C) Cold percolation method 

using 70% ethanol solvent 

Numerous studies reported the mango kernel antibacterial activity (Sairam et  al., 2003, 

Rajan et al., 2011 and Yakubu and Salimon 2015). Previous studies provided valuable findings 

but still less information about conventional antibiotic resistant strains associated with diarrhea. 

Current study evaluated the antibacterial activity of mango kernel extract against the drug 

resistant bacterial pathogens isolated from diarrheal stool samples. Antibacterial activity of 

mango kernel extract exhibited highest zone of inhibition 19.2±0.2mm against E.coli at 250 μg 

concentration. Antibacterial activity showed the remarkable activity when compared to positive 

control. Similarly, many previous studies reported the same findings of activity against the gram 

negative bacteria (Jasminder Kaur et al., 2010  Amit Sarker et al., 2017and Venkata Raju et al., 

2019). In the present study extract at 50 μg concentration exhibited the15.2±0.5mm zone and 

19.0±0.3mm zone was observed at 250 μg. The test were done in triplicate and the results were 

noted and recorded in the table:1. 
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Table: 1 Antibacterial activity of mango kernel extract against the three identified strains 

Identified 

strains 

Concentrations of mango seed kernel 

ethanol extract 
Tetracycline 

30 μg 

70% 

Ethanol 
50 μg 100 μg 250 μg 

E.coli 15.2±0.5mm 16.3±0.5mm 18.2±0.2mm 18.3±0.2mm NZ 

Salmonella 

enterica 
16.3±0.3mm 17.0±0.3mm 19.0±0.3mm 19.3±0.4mm NZ 

Shigella 

felxneri 
17.2±0.2mm 17.8±0.2mm 18.1±0.1mm 18.6±0.3mm NZ 

NZ- no zone  

Mangifera indica seed kernel ethanol extract was found to be the most potent activity in 

inhibiting the growth of resistant isolated strains of Shigella flexneri, Salmonella enterica and 

E.coli with the efficient MIC value of 10 μg /ml. (Fig:5). Similarly, Omara et al ., 2017  reported  

MIC of mango kernel was found to be 16μg/mL. 

Fig: 5 MIC of mango kernel extract against isolated strains. S1 S2 & S3 –Strains no 
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Conclusion 

Based on the findings Mangifera indica exhibited the significant antibacterial activity 

against the conventional drug resistant bacterial pathogens which are isolated from diarrheal 

stool samples. E.coli, Salmonella enterica and Shigella flexneri are the prominent etiological 

agent for moderate to severe diarrhea especially in children who are living in Low and Middle 

income communities. After further need analysis mango kernel become a prominent natural 

remedy for bacteria associated diarrhea from the traditional Indian fruit background. 

Acknowledgements 

Sudha A thankful to Prof. Dr. M. Karunanithi, Chairman and Secretary and Dr. B.T 

Suresh Kumar, Principle, Vivekananda Education Institutions, Vivekananda College of Arts and 

Sciences for Women, Tiruchengode, Namakkal DT, Tamil Nadu for supporting for this peoject. 

Amutha R thanks to Periyar University Salem, Tamil Nadu for providing their precious support 

and providing all the facilities for our research works and also thank University Grant 

Commission, Government of India [Grant Number: 30-434/2018, BSR to Amutha R] for funding 

this research work. 

Conflict of Interest: The author declares no conflict of interest. 

References 

1. Lescano CH, de Oliveira IP, Zaminelli T, Baldivia DD, da Silva LR, Napolitano M, Silvério

CB, Lincopan N,  Sanjinez-Argandoña EJ. Campomanesia adamantium peel extract in

antidiarrheal activity: The ability of inhibition of heat-stable enterotoxin by polyphenols.

PloS one. 2016;11(10): e0165208.

2. Kirkby D Tickell, Rumana Sharmin, Emily L Deichsel, Laura M Lamberti, Judd L Walson,

A S G Faruque, Patricia B Pavlinac, Karen L Kotloff, Mohammod J Chisti. The effect of

acute malnutrition on enteric pathogens,moderate-to-severe diarrhoea, and associated

mortality in theGlobal Enteric Multicenter Study cohort: a post-hoc analysis. Lancet Glob

Health 2020; 8: e215–24

3. David Tribble R. Antibiotic Therapy for Acute Watery Diarrhea and Dysentery. Military

Medicine. 2017; 182: 9/10:17.

4. Shun-Xian Zhang, Ming Zhou Y, Guang Tian L, Xu Chen J, -Torres RT, Emmanuel Serrano,

Zhu Li S, Hong Chen S, Lin Ai, Hu Chen J, Shang Xia ,Yan Lu, Shan Lv, Jiao Teng X, Wen

Xu, Peng Gu W, Tang Gong S, Nong Zhou X, Lan Geng L & Wei Hu. Antibiotic resistance

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 23, Issue 8, August - 2021 Page-80

https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-1
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-2
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-3
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-4
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-5
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-6
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-7
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-8
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-9
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-10
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-11
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-12
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-13
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-14
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-15
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-15
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-16
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-17
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-18
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-19
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0427-2#auth-20


and molecular characterization of diarrheagenic Escherichia coli and non-

typhoidal Salmonella strains isolated from infections in Southwest China. Infectious Diseases 

of Poverty.2018: volume 7:Article number: 53. 

5. Roca I, Akova M, Baquero F. 2015.The global threat of antimicrobial resistance: science for

intervention. New Microbes New Infect. 6:22–29.

6. Reza Ranjbar & Abbas Farahani.Shigella: 2019.Antibiotic-Resistance Mechanisms AndNew

Horizons for Treatment. Infection and Drug Resistance:12 3137–3167

7. Sojib Bin Zaman, Muhammed Awlad Hussain, Rachel Nye, Varshil Mehta, KaziTaib

Mamun, and Naznin Hossain. A Review on Antibiotic Resistance: Alarm Bells are

Ringing.Cureus. 2017;Jun; 9(6): e1403.

8. Gumte SV, Taur AT, Sawate AR and Thorat PP. Effect of processing on proximate and

phytochemical content of mango (Mangifera indica) kernel.  Int. J. Chem. Stud. 2018;6(2):

3728-3733.

9. Subburaj M . Composition and Antimicrobial Activity of Mangifera indica L.Sap

International Journal of Advanced Research in Medical & Pharmaceutical Sciences.

2017;Volume.2:Issue.2.

10. Mamuye Y, Metaferia G, Birhanu A, Desta K, Fantaw S. Isolation and antibiotic

susceptibility patterns of Shigella and Salmonella among under 5 children with acute

diarrhea: a cross-sectional study at selected public health facilities in Addis Ababa, Ethiopia.

Clin Microbiol. 2015;4:186.

11. Talaat M.A El-Kady; Mohamed K Abd El-Rahman; Toliba AO and Samy M Abo El-maty

.Evaluation of Mango Seed kernel Extract as natural occurring phenolic rich antioxidant

compound  Bulletin of the National Nutrition Institute of the Arab Republic of Egypt.

December 2016 (48)  pp. 214 243

12. Divya D, Krishnamoorthy M, Kumar R, Kannan K, Ravindran J and Kannapiran E ( Springer

Nature 2020) Protein Leakage Induced Marine Antibiofouling Activity of Biosynthesized

Zinc Oxide Nanoparticles. Journal of Cluster Science.

13. M.S. Riddle, W.H. Chen, C.D. Kirkwood, C.A. MacLennan. Update on vaccines for enteric

pathogens Clinical Microbiology and Infection 24 (2018) 1039e1045.

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 23, Issue 8, August - 2021 Page-81

https://idpjournal.biomedcentral.com/
https://idpjournal.biomedcentral.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaman%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nye%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehta%20V%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mamun%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mamun%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28852600
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5573035/


14. Khalil I, Troger C, Blacker B, et al. Morbidity and mortality due to Shigella and

enterotoxigenic Escherichia coli diarrhoea: the Global Burden of Disease Study 1990–2016.

Lancet Infect Dis 2018; published online Sept 25.

15. Elaheh Sadat Nazoori1, Ashraf Kariminik . 2018. In Vitro Evaluation of Antibacterial

Properties of Zinc Oxide Nanoparticles on Pathogenic Prokaryotes. J Appl Biotechnol

Rep.;5(4):162-165

16. Reza Ranjbar & Abbas Farahani.Shigella: 2019.Antibiotic-Resistance Mechanisms AndNew

Horizons for Treatment. Infection and Drug Resistance:12 3137–3167

17. Seung-Hak Cho a , Yeong-Sik Lim b , Mi-Sun Park a , Seong-Han Kim a , Yeon-Ho Kang .

Prevalence of Antibiotic Resistance in Escherichia coli Fecal Isolates From Healthy Persons

and Patients With Diarrhea. Osong Public Health and Research Perspectives. Volume 2,

Issue 1, June 2011, Pages 41-45

18. Elton Carvalho Costa, Clarisse Maximo Arpini and João D Lopes Martins. Antibiotic

Sensitivity Profile of Enteric Bacteria Isolated from Beach Waters and Sewage from the

Municipality of Vila Velha-ES, Brazil. Journal of Bacteriology and Parasitology 2016, 7:3.

280. 

19. G. Azhagesan, S. Rajan and R. Soranam. Anti-salmonella activities of Mangifera indica seed

kernel aqueous extract (MISKAE) Advances in Applied Science Research, 2015, 6(5):75-80

20. Mohammad Sharif Uddin, Md. Imranul Hoq, Mohammad Shaokat Ali, Md. Mijanur

Rahman1 and K. M. Shariful Islam. Antibiotic resistance pattern of Salmonella spp. isolated

from stool samples of hospitalized diarrheal patients in Bangladesh .Asian Journal of

Medical and Biological Research. 2017, 3 (4), 534-538;

21. Minakshi Puzari, Mohan Sharma, Pankaj Chetia. 2018.Emergence of antibiotic resistant

Shigella species: A matter of concern. Journal of Infection and Public Health 11.451–454

22. Madhavan A, Balakrishnan S, Vasudevapanicker J (2018). Antibiotic susceptibility pattern of

Shigella isolates in a tertiary healthcare center. J Lab Physicians. 10:140-4.

23. Addisu Assefa and Mengistu Girma.  Prevalence and antimicrobial susceptibility patterns of

Salmonella and Shigella isolates among children aged below five years with diarrhea

attending Robe General Hospital and Goba Referral Hospital, South East Ethiopia. Assefa

and Girma Tropical Diseases, Travel Medicine and Vaccines (2019) 5:19

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 23, Issue 8, August - 2021 Page-82

https://www.sciencedirect.com/science/journal/22109099
https://www.sciencedirect.com/science/journal/22109099/2/1
https://www.sciencedirect.com/science/journal/22109099/2/1


24. Torres-León C, Rojas R, Serna-Cock L, Belmares-Cerda R, Aguilar CN. Extraction of

antioxidants from mango seed kernel: Optimization assisted by microwave. Food Bioprod.

Process.2017; 105: 188–196.

25. Sairam K, Hemalatha S, Ashok Kumar, Srinivasan T, Jai Ganesh, Shankar M, Venkataraman

S. Evaluation of anti-diarrhoeal activity in seed extracts of Mangifera indica. J.

Ethnopharmacol.2003; 84: 11-15.

26. Rajan S, Thirunalasundari T,Jeeva S. Anti-enteric bacterial activity and phytochemical

analysis of the seed kernel extract of Mangifera indica Linnaeus against Shigella dysenteriae

(Shiga, corrig.) Castellani and Chalmers . Asian Pac. J. Trop. Med. 2011.

27. Yakubu MT and Salimon SS. Antidiarrhoeal activity of aqueous extract of Mangifera indica

L. leaves in female albino rats. J. Ethnopharmacol. 2015;163:135–14.

28. Jasminder Kaur, Xavier Rathinam, Marimuthu Kasi, Khoo MiewLeng, RajasekaranAyyalu,

Kathiresan S, Sreeramanan Subramaniam. Preliminary investigation on the antibacterial

activity of mango (Mangifera indica L: Anacardiaceae) seed kernel. Asian Pac. J. Trop.

Med.2010;707-710.

29. Amit Sarker, Nurul Amin, Israt Jahan Shimu,  Parvez Akhter, AshickulAlam, Mizanur

Rahman and Habiba Sultana.  Antimicrobial activity of methanolic extract of langra mango

pulp. J. Pharmacogn. Phytochem.2017; 6(6): 28-30.

30. Venkata Raju N, Karuganti Sukumar G, Babul Reddy PK, Pankaj Muralitharan G, Shanti

Annapareddy D, Teja Sai and Anjani Devi Chintagunta. In-vitro Studies on Antitumour and

Antimicrobial Activities of Methanolic Kernel Extract of Mangifera indica L. Cultivar

Banganapalli. Biomedical & Pharmacology Journal. 2019;Vol.12(1): p. 357-362

31. Omara S T, Zawrah M F, Samy A A (2017) Minimum bactericidal concentration of

chemically synthesized silver nanoparticles against pathogenic Salmonella and Shigella

strains isolated from layer poultry farms. J Appl Pharm Sci. 7(8):214–221

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 23, Issue 8, August - 2021 Page-83




