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ABSTRACT 
Due to the emergence of increased level of antibiotic resistance among uropathogens, urinary tract infections or UTI 
became a severe menace to mankind affecting millions of people every year. At this context, the present study was 
designed to compare the antagonistic activity exhibited by Mimosa pudica and Moringa oleifera against UTI causing bacteria 
and the phytochemical constituents possessed by them. Various solvent extracts of the leaves of M. pudica and M. oleifera 
were prepared and evaluated for their antagonistic activities against urinary tract infection causing bacteria by agar well 
diffusion method. Also the phytochemical screening of these two plants was done qualitatively. The results of the 
antagonistic activity of M. pudica and M. oleifera revealed that the leaves of both the plants possess remarkable antagonistic 
properties against bacteria causing UTI. The phytochemical analysis revealed the presence of secondary metabolites such 
as flavonoids, saponins, steroids, tannins and coumarins. From the above study, it can be concluded that the leaves of M. 
pudica can be considered as a potential agent of antagonistic properties that can be used to develop novel drugs against 
bacteria that cause UTI.  
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1. INTRODUCTION  
Every year, millions of people were diagnosed with 
urinary tract infections with frequent incidence among 
females [1]. Urinary tract infections are commonly 
caused by multi drug resistant (MDR) strains of 
Escherichia coli, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcus faecalis [2]. The evolution of 
multi-drug resistant pathogens has led to the exploration 
of alternative compounds having antimicrobial property 
[3]. According to World Health Organization (2000), 
the greatest resource to obtain drugs are medicinal 
plants. Also these plants should be investigated 
thoroughly to identify their properties, safety and 
efficacy [4]. 
Owing to this, the present study was designed to 
evaluate the antagonistic activities and phytochemical 
constituents of leaf extracts of two medicinal plants such 
as Mimosa pudica and Moringa oleifera against bacteria 
causing UTI. Mimosa pudica (family Mimosae) and Moringa 

oleifera (family Moringaceae) are renowned medicinal 
plants with lots of traditional importance. 
Mimosa pudica of family Mimosae commonly known as 
touch-me-not-plant or sensitive plant is indigenous in 
India especially in moist area. Mimosa is a prickly shrub 
that grows diffusely about 45-90 cms height with 
bipinnately compound leaves delicately arranged with 
10-20 pairs of leaflets and pink colour flowers. The 
roots and leaves are generally used as bitter,          
astringent, cooling, antispasmodic, emetic, diuretic and 
constipating [5]. The leaves of Mimosa are used in 
treating hemorrhoids and urinary infections whereas the 
roots are used to treat fever, nervousness, insomnia, 
dysentery, stomach worms, syphilis, venereal diseases, 
leprosy, insect bite and piles [6]. Traditionally the 
decoction of roots is used for gravel and other             
urinary complaints [7]. This plant is said to possess 
hepatoprotective, hypolipidimic, antifertility and wound 
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healing properties. The seeds of this plant also exhibit 
diuretic property [8]. 
Moringa oleifera commonly known as horse radish tree or 
Moringa belonging to Moringaceae family is found 
distributed all over India, Southeast Asia, Africa and 
Caribbean Islands, and is a nutritious vegetable tree [9, 
10]. All the parts of Moringa oleifera i.e., the roots, bark, 
leaves, flowers, fruit, seeds and pods act as circulatory 
stimulants and possess anti tumor [11], anti inflam-
matory, antipyretic, antiulcer [12], antispasmodic, 
diuretic [13,14], antioxidant, hepatoprotective, 
cholesterol lowering, antidiabetic activities [15]. The 
plant also exhibits emmenagogue, abortifacient and 
antifertility effects [16]. It has been reported that the 
stem bark of this plant possess antibacterial and 
antifungal activities [17-21]. 
For this research, the above mentioned plants were 
chosen to investigate their antagonistic properties and 
phytochemical constituents, thereby an approach to aid 
the process of drug research to treat urinary tract 
infections. 
 
2. MATERIAL AND METHODS 
2.1. Isolation and identification of test 

organisms 
The pathogenic bacteria such as Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Staphylococcus 
aureus were isolated from infected urine samples and 
confirmed by Gram’s staining, culturing on selective 
media and by biochemical tests such as IMViC test 
series, catalase test, etc. After identification of bacterial 
isolates, the pure cultures were stored in nutrient agar 
slants at 4ºC to determine the antagonistic activity of 
selected medicinal plants. 
 

2.2. Collection of plant material 
Fresh, healthy leaves of Mimosa pudica and Moringa 
oleifera were collected from Malayadi, Kanya Kumari 
District, Tamil Nadu. The leaves were thoroughly 
washed, shade dried at room temperature, then 
powdered using a mixer grinder and stored in airtight 
bottles for further study. 
 
2.3. Preparation of Plant Extracts 
Ten gms of the powdered plant parts were taken 
separately in conical flasks and 100 ml of different 
solvents such as hexane, acetone, methanol, ethanol and 
water were added to it and placed under dark condition. 
After 3 days, the contents were stirred well and filtered 
using Whatmann No.1 filter paper. After evaporation 

the filtrates were collected and stored in sterile glass 
beakers for further study. 
 
2.4. Antagonistic activity assay 
Antagonistic activity of various extracts of leaves of 
Mimosa pudica and Moringa oleifera was evaluated against 
the four bacterial isolates by agar well diffusion method 
[22]. Sterilized Mueller Hinton agar was poured in petri 
plates. After solidification, the inoculum was swabbed 
on the entire surface of the agar medium. After some 
time, wells of 6 mm diameter were punched over the 
agar surface in each of the labeled plates for various 
plant extracts. 100 µl of respective plant extracts were 
added to each well with the help of micro pipette. Then 
the plates were kept for incubation at 37°C for 24 hours 
and observed for zones of inhibition after incubation. 
The results were recorded. 
 
2.5. Phytochemical analysis of active plant 

extracts 
The plant extracts were screened qualitatively [23-26] 
for the presence or absence of secondary metabolites 
such as alkaloids, carbohydrates, amino acids, phenols, 
flavonoids, saponins, steroids, glycosides, terpenoids, 
tannins, quinones, reducing sugars, catachins and 
coumarins. 
 
3. RESULTS AND DISCUSSION 
3.1. Antagonistic activity 
The antagonistic activity of hexane, acetone, methanol, 
ethanol and water extracts of leaves of Mimosa pudica and 
Moringa oleifera were evaluated against the bacteria 
causing UTI such as Escherichia coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Staphylococcus aureus by                
agar well diffusion method. All the plant extracts         
except hexane and water extracts revealed different 
range of antagonistic activities against the tested 
bacterial isolates and the results were shown in              
table 1. The extracts of both plants exhibited greater 
antagonistic activity against E. coli. Pseudomonas 
aeruginosa is only sensitive to extracts of Mimosa pudica 
while Staphylococcus aureus was found highly resistant to 
all the plant extracts tested. 
Findings from this study were in a fair correlation with 
the findings of Okiki et al. [27] in case of E.coli and 
Klebsiella pneumoniae, while the contradiction found with 
Okiki et al. [27] was the resistance shown by Pseudomonas 
aeruginosa against Moringa oleifera extracts in this study. 
Also the results of this study were found contrary to 
research works of Pandey and Husain [28] while 
concerning the antibacterial activity of Mimosa pudica 
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against Staphylococcus aureus. In our study, Staphylococcus 
aureus was found highly resistant to all the three extracts 
of Mimosa pudica. 
 

3.2. Phytochemical screening of active extracts 
Since the acetone, ethanol and methanol extracts 
showed significant activity, phytochemical screening of 

these extracts were performed qualitatively and the 
results were shown in table 2. The results showed that 
all the extracts of plants possessed phytochemicals such 
as flavonoids, saponins, tannins and coumarins. The 
phytochemicals in all the three extracts of Mimosa pudica 
and Moringa oleifera were consistent. 

 

Table 1: Antagonistic Activity of leaf extracts 

Test Organisms 
Moringa oleifera Mimosa pudica 

A mm E mm M mm A mm E mm M mm 
Escherichia coli 13 22 15 21 18 20 

Klebsiella pneumoniae - 11 12 14 12 13 
Pseudomonas aeruginosa - - - 10 15 16 
Staphylococcus aureus - - - - - - 

A-Acetone; E-Ethanol; M-Methanol; mm-millimeter 
 

Table 2: Phytochemical analysis of various extracts 

Phytochemical tests 
Moringa oleifera Mimosa pudica 

A E M A E M 
Alkaloids - - - - - - 

Carbohydrates - - - - - - 
Amino acids - - - - - - 

Phenols - - - + + + 
Flavonoids + + + + + + 
Saponins + + + + + + 
Steroids + + + + + + 

Glycosides - - - - - - 
Terpenoids - - - + + + 

Tannins + + + + + + 
Quinones + + + - - - 

Reducing sugars - - - - - - 
Catachins - - - - - - 

Coumarins + + + + + + 
A-Acetone; E-Ethanol; M-Methanol; +- Presence; -- Absence 
 

4. CONCLUSION 
This study of screening for antagonistic activity of 
various extracts of leaves of Mimosa pudica and Moringa 
oleifera derived the conclusion that Mimosa pudica possess 
strong antagonistic activity when compared to Moringa 
oleifera. Though both the plants possess some sort of 
activity, Mimosa pudica can be considered as more 
potential agent in drug research against UTI causing 
bacteria. 
 
5. ACKNOWLEDGMENT 
The authors are thankful to the Department of 
Microbiology, Malankara Catholic College, Mariagiri 
for providing the facilities to carry out the research 
work. This work is a part of the Ph.D. research of 
Divya. P. V. registered in Manonmaniam Sundaranar 
University (MSU), Tamil Nadu, India. 

Conflicts of interest  
The authors declare no conflicts of interest.  
 

Funding statement 
This project was catalyzed and financially supported by 
Tamil Nadu State Council for Science and Technology, 
Dept. of Higher Education, Government of Tamil Nadu 
under RFRS scheme. 
 

6. REFERENCES 
1. Shaikh D, Ashfaq S, Shaikh K, Shaikh M, Naqvi BS, 

Mahmood ZA,  et al. Med. J. Islamic World Acad. Sci., 
2005; 15 Suppl 1:29-133. 

2. Diab AM, Aziz MAA, Salim SA. Pak. J. Biol. Sci., 
2002; 5 Suppl 7:774-779. 

3. Bonjar GHS, Nik AK. Asian J.Plant Sci., 2004; 3:61-
64. 



 

                                                               Divya P. V. et al., J Adv Sci Res, 2022; 13 (2): 190-193                                                           193 
    

Journal of Advanced Scientific Research, 2022; 13 (2): March-2022 

4. Nascimento GCF, Locatelli J, Freitas PG, Silva GL. 
Braz. J. Microbiol., 2000; 31:247-256. 

5. Vaidyaratanm PS. Indian medicinal plants database. 
1st edn, Orient Longman, Arya Vidyashala, 
Kottakkal: 2; 2001. p. 36-37. 

6. Prajapati ND, Purohit SS, Sharma AK, Kumar TA. 
Handbook of Medicinal Plants. A complete Source 
Book. Jodhpur: AgrobiosIndia; 2003. p. 271.  

7. Chatterjee A, Pakrashi SC. The Treatise on Indian 
Medicinal Plants. New Delhi: National Institute of 
Science Commission and Information Resources; 
2006. p. 65-66. 

8. Krishnaraju AV, Rao TVN, Sundararaju S, Vanisree 
M, Tsay HS, Gottumukkala V, Subbaraju G.  Int. J. 
Appl. Sci. Eng., 2006; 4:115- 125. 

9. Fahey JW. Journal of Phytochemistry, 2005; 47:123-
157. 

10. Anisuzzaman M, Rahman AHMM, Rashid MH, 
Naderuzzaman ATM, Islam AKMR. Journal of 
Applied Sciences Research, 2007; 3:519-530. 

11. Guevara AP, Vargas C, Sakurai H. Mutat Res., 1999; 
440:181-188. 

12. Pal SK, Mukherjee PK, Saha BP. Phytother Res., 
1995; 9:463-465. 

13. Caceres A, Saravia A, Rizzo S, Zabala L, Leon ED, 
Nave F. J Ethnopharmacol., 1992; 36:233-237. 

14. Morton JF.  Econ Bot., 1991; 45:318-333. 
15. Nikkon F, Saud ZA, Rehman MH, Haque ME. Pak J 

Biol Sci., 2003; 22:1888-1890. 

16. Prakash AO, Tewari PK, Shukla S, Mathur R, 
Tewati KK. Ind Drug, 1987; 25:40-44. 

17. Rastogi T, Ghorpade DS, Deokate UA, Khadabadi 
SS. Research J Pharmacognosy and Phytochemistry, 
2009; 1:75-77. 

18. Renu S, Manvi M, Sapna B. The Biosc., 2010; 1:89-
94. 

19. Chetia B, Gogoi S. Asian J Trad Med, 2011; 6:163-
167. 

20. Arun T, Rao PCH. International Journal of Pharm-
Tech Research, 2011; 3:2118-2123. 

21. Das J, Biswas SK, Chowdhury A, Sharif SR, Hannan 
MA. J Pharmacol Toxicol., 2012; 7:110-113. 

22. Parez C. Acta Biol Med Exp., 1990; 15:113-115. 
23. Yadav M, Chatterji S, Gupta SK, Watal G. Int. J. 

Pharm.Pharm. Sci, 2014; 6:539-542. 
24. Dey B, Raman SMV. Laboratory Manual of organic 

Chemistry. Madras S. Viswanathan publication; 
1957. 

25. Ashok KK, Narayani, Subanthini, Jayakumar. 
International Journal of Engineering Science and 
Technology, 2011; 3:5414-5421. 

26. Dey PM, Harborne JB. Methods in Plant 
Biochemistry: London. Academic Press; 1987. 

27. Okiki PA, Balogun BD, Iyadunni OA, Sola A,  
Olufunke A. Journal of Biology, Agriculture and 
Healthcare, 2015; 5:124-132. 

28. Pandey B, Husain N. Indian J. L. Sci. 2015; 5:058-
061. 

 


