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Now a days, drug resistance in bacterial pathogens is a serious threat all around the world. There is a need of alternative sources to avoid this 

problem. In India, mostly traditional medicine was taken from plants. The present study aimed at evaluating the antibacterial activity of 

solvent extracts of leaves from Sida acuta (Burm.f)against methicillin resistant Staphylococcus aureus and other multidrug resistant wound 

pathogens such as Pseudomonas aeruginosa, Salmonella sp, Klebsiella sp and E. coli. The GCMS analysis of ethanol extract showed various 

bioactive compounds. Ethanol extract showed highest antibacterial activity against multidrug resistant pathogens that isolated from wounds 

than chloroform extract. 
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INTRODUCTION 
In India, ayurveda is thought to have been practiced for 5000 years and it is the most well-known medical system in the world. 

Utilization of plants as medicines is seen from the start of human civilization. The medicinally useful plant substances are 

derived from the secondary plant products, which are typically a mixture of metabolites. Plants have been crucial to preserving 

human health 1,2,3. Medicinal plants have been used as traditional medicine and has been used in treatment of various diseases 

and worldwide ethnomedicine 4,5. These traditional remedies' purported therapeutic properties may be linked to the presence 

of lignans, alkaloids, flavonoids, triterpenoids, and other phenols 6. The term "wound" refers to the loss of cellular tissue and 

the interruption of functional continuity as a result of chemical, physical, microbiological, or immunological harm to the living 

tissue 7-9.  Blood cells, soluble mediators, extracellular matrix, and parenchymal cells all play important roles in the multi-step, 

intricate process of wound healing 10,11. Plant metabolites have been shown to have biological properties like antibacterial, 

anticancer, and antioxidant 12. Due to the rise in drug-resistant infections and their usage in traditional medicine across the 

world, the pharmaceutical and scientific communities have been driven to investigations based on the potential antimicrobial 

activity of plant-derived compounds, an unexplored source of antimicrobial chemotypes 13. Sida acuta of Malvaceae family 

and being used for renal problems, reproduction ailments and rheumatism 14, 15. The present study was done to evaluate the 

antibacterial activity of S. acuta against multidrug resistant wound infection causing bacteria. 

 

 Materials and Method 
 

 Collection of wound Sample 

Swab sample from human wound infection was collected in a sterile container at local clinical laboratory, Tuticorin, Tamil 
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Nadu, India. Collected sample was preserved in refrigerator till it was used for the isolation of pathogens in a microbiology 

laboratory. 

 

Isolation and identification of microorganisms 

Collected swab sample was streaked on some specific media like Xylose Lysine Deoxycholate Agar, Pseudomonas Isolation 

Agar, Eosin Methylene Blue Agar, Mannitol Salt Agar, Macconkey Agar. Plates were incubated at 37ºC for 48 hours. Visible 

colonies were taken for further analysis. Identification of microorganisms were done done using microscopical / biochemical 

characteristics.  

 

Collection of plant materials and extraction 

Fresh leaves of Sida acuta (Burm.f)free from disease were collected from Tuticorin, Tamil Nadu, India, washed in tap water 

and then with sterile distilled water. Leaves were dried in shade for five days and then powdered with the help of blender.  

Each 20 gm of dried leaf power added to 80 ml of ethanol and another 80 ml of chloroform. Both were kept in a conical flask 

for 24 hours at room temperature, the extract was filtered and dried at temperature at 45 ºC for removal of ethanol and 

chloroform to obtain dense extract. Both dried extracts where stored in glass bottles. 

Antimicrobial activity 

For the antimicrobial tests, Ethanol and chloroform extracts were diluted in 70% di-methylsulfoxide (DMSO) to a 

concentration of 20 mg/ml. Antimicrobial activity of different extracts were evaluated by the agar well diffusion method17. 

The samples showed antibacterial activity were subjected to minimum inhibitory concentration (MIC) and minimum 

bactericidal concentration (MBC)17.  

6. Gas Chromatography and Mass Spectrometry Analysis 

The 2 µL Sida acuta (Burm.f) extract was injected into the GC-MS system and the condition was as per the earlier method18. 

Compounds were identified by MS data library of NIST library and Wiley library.  

 

RESULTS AND DISCUSSION 

The antimicrobial potential of Sida acuta (Burm.f)was evaluated was recorded as zone of inhibition against various pathogens. 

Ethanol extract showed high degree of inhibition where zone of inhibition against S. aureus was around 13 mm. where 

Salmonella spp, Pseudomonas aeruginosa, Klebsiella spp, Escherichia coli were showing zone of inhibition of 10 mm, 11 

mm, 9 mm, 6mm respectively (Fig 1). Various flower extracts of medicinal plants have been shown to have activity against 

wound pathogens16. Chloroform extract showed maximum inhibition zone against S. aureus with 9 mm in diameter. It shows 

minimal activity in Salmonella spp for about 2 mm in diameter (Fig 2).  

 

Figure 1. Antibacterial activity of ethanol leaf extract against various pathogens 
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Figure 2. Antibacterial activity of chloroform leaf extract against various pathogens 

 

Ethanol extract of Sida acuta (Burm.f) showed MIC value about 125 µg/ml against S. aureus and 200 µg/ml for all the wound 

pathogens (results not shown here). The least MBC value 1mg/ml was observed in ethanol extract against S. aureus (Fig. 3).  

The plant extract of jackfruit has also been shown to have high antibacterial action against S. aureus, Bacillus sp., and 

Pseudomonas aeruginosa 19. Abirami et al16 has also reported that ethanol extract of Pedalium murex was also reported to 

have antibacterial property against Pseudomonas aeruginosa and S.aureus. Medicinal plants have been well reported to have 

antibacterial effects 20-26. 

 

 

Fig 3. MBC Results of ethanol extract of Sida Acuta (Burm.f) against S. aureus with concentration of: Plate 1=1 

mg/ml; Plate 2=0.5 mg/ml; Plate 3=0.25 mg/ml; plate 4 = 0.125 mg/ml; Plate 5 = 0.625 mg/ml 

 

GC-MS Analysis 

The GC-MS analysis of Sida acuta (Burm.f)leaves exposed the existence of 12 major compounds (Fig 4). The major 

compounds like Cyclohexanone, 3-methyl-, oxime; Pyridine; Benzyl Benzoate; Pentadecanal-; Hexadecanoic acid, ethyl ester; 

Phthalic acid, 2,7-dimethyloct-7-en-5-yn-4-yl isobutyl ester; 9,12,15-Octadecatrienoic acid, ethylester, (Z, Z, Z)-;3-[(4-

Methoxy-benzoyl)-hydrazono]-N-pyridin-3-yl butyramide; Silane,trimethyl[5-methyl-2-(1methylethyl)phenoxy] are  

expected to be responsible for antimicrobial property of Sida acuta (Burm.f). 
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Fig.4 GC analysis Sida acuta (Burm.f) leaves 

 

CONCLUSION 

To overcome multidrug resistance of bacteria, extracts of Sida acuta (Burm.f) were tested against MRSA and wound infections 

causing multi drug resistant wound pathogens and MRSA strains. This preliminary investigation showed that all ethanol 

extracts of Sida acuta (Burm.f) active against the isolated wound pathogens like MRSA strains, Pseudomonas aeruginosa, 

Salmonella spp, Klebsiella spp, E. coli. MIC was found to be 125µg/ml against S. aureus and 200 µg/ml for all the wound 

pathogens. Sida acuta (Burm.f) leaves were subjected to GC-MS analysis and revealed twelve major phytochemicals.  

 

References 

 
1. Joshi B, Lekhak S, Sharma A. Antibacterial property of different medicinal plants: Ocimum sanctum, Cinnamomum zeylanicum, Xanthoxylum 

armatum and Origanum majorana. Kathmandu university journal of science, engineering and technology. 2009;5(1):143-50. 
doi:10.3126/kuset.v5i1.2854 

2. Ncube NS, Afolayan AJ, Okoh AI. Assessment techniques of antimicrobial properties of natural compounds of plant origin: current methods and 

future trends. African journal of biotechnology. 2008;7(12): 1797-1806. doi:10.5897/ajb07.613 

3. Mishra, T., Kondepati, A. K., Pasumarthi, S. D., Chilana, G. S., Devabhaktuni, S., & Singh, P. K. Phytotherapeutic antioxidants. Asian Journal of 

Medical Sciences, 2020; 11(2), 96–100. doi:10.3126/ajms.v11i2.26465 

4. Hao DC. Ranunculales medicinal plants: biodiversity, chemodiversity and pharmacotherapy. Academic Press; 2018. 

5. Singh R, Geetanjali. Chemotaxonomy of Medicinal Plants. Natural Products and Drug Discovery, 119–136. doi:10.1016/b978-0-08-102081-

4.00006-x . Chemotaxonomy of medicinal plants: possibilities and limitations. In Natural Products and Drug Discovery 2018; 119-136. Singh, R., 
& Geetanjali. (2018). Chemotaxonomy of Medicinal Plants. Natural Products and Drug Discovery, 119–136. doi:10.1016/b978-0-08-102081-

4.00006-x  

6. Umamaheswari, M., AsokKumar, K., Somasundaram, A., Sivashanmugam, T., Subhadradevi, V., & Ravi, TK (2007). Xanthine oxidase inhibitory 

activity of some Indian medical plants. Journal of Ethnopharmacology, 109(3), 547–551. doi:10.1016/j.jep.2006.08.020 

7. Lazarus GS, Cooper DM, Knighton DR, Margolis DJ, Percoraro RE, Rodeheaver G, Robson MC. Definitions and guidelines for assessment of 
wounds and evaluation of healing. Wound repair and regeneration. 1994 ;2(3):165-70. doi:10.1046/j.1524-475x.1994.20305.x 

8. Pawar RS, Toppo FA. Plants that heal wounds. A review. Herba polonica. 2012;58(1). 

9. Flanagan M. The physiology of wound healing. Journal of wound care. 2000; 9(6):299-300. doi:10.12968/jowc.2000.9.6.25994 

10. Braiman-Wiksman L, Solomonik I, Spira R, Tennenbaum T. Novel insights into wound healing sequence of events. Toxicologic pathology. 
2007;35(6):767-79. doi:10.1080/01926230701584189 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 8 ¦ 2022                                                                                                                                                                                756  

11. Saini S, Dhiman A, Nanda S. Traditional Indian medicinal plants with potential wound healing activity: a review. International journal of 

pharmaceutical sciences and research. 2016 ;7(5):1809. DOI:10.13040/IJPSR.0975-8232.7(5).1809-19 

12. Sahiti K, Raji P, Rohan B, Kumar MD, Samrot AV. In vitro bioactivity screening of Desmostachya bipinnata. Research Journal of Pharmacy and 

Technology. 2016;9(4):361-4. DOI:10.5958/0974-360X.2016.00064.0 

13. Savoia D. Plant-derived antimicrobial compounds: alternatives to antibiotics. Future microbiology. 2012;7(8):979-90. doi:10.2217/fmb.12.68 

14. Shikha Biswal SB, Shailendra L, Sunil M. Pharmacognostic and phytochemical investigation of Sida acuta leaves. Journal of Chemical and 

Pharmaceutical Sciences. 2017; 1488-1491 

15. Mishra SB. Ethnomedicinal uses of some plant species by ethnic and rural peoples of the Salem district of Tamilnadu with special reference to 
the conservation of vanishing species. Ethnobotanical Leaflets. 2008;12: 873-87;119. 

16. Abirami S, Jabesta J, Renitta RE, Anand DA, Samrot AV. Antimicrobial activity of flower extracts against wound pathogens and fungi. Current 

Research in Green and Sustainable Chemistry. 2021; 4:100076. doi:10.1016/j.crgsc.2021.100076 

17. Samrot AV, Raji P, Selvarani JA, Angalene LA, Sruthi DP, Paulraj P, Iyappan P. A. 2019. Handbook on Phytochemical extraction, screening and 

its in-vitro bioactivity assays. Publisher SARAS Publications. ISBN: 978-93-86519-60-3 

18. Gnanamuth G, Ahmed WM, Rameshkumar K. Observations of Estrous Behaviour and Identification of Faecal Compounds in Umblachery Cow 
(Bos indicus) with Reference to Live Stock Production. Global Veterinaria 20 (3): 126-138, 2018 

19. Samrot AV, Sean TC. Investigating the Antioxidant and Antimicrobial Activity of Artocarpus heterophyllus Lam. (Jackfruit) Latex. Biointerface 

Research in Applied Chemistry 2022;12(3): 3019 – 3033. 

20. Samrot AV, Angalene J, Roshini SM, Raji P, Stefi SM, Preethi R, Selvarani AJ, Madankumar A. Bioactivity and heavy metal removal using plant 

gum mediated green synthesized silver nanoparticles. Journal of Cluster Science. 2019;30(6):1599-610. doi:10.1007/s10876-019-01602-y 

21. Antony VS, Silky VI, Raji P, SaiPriya C, Jenifer Selvarani A. Bioactivity Studies of Datura metel, Aegle marmelos, Annona reficulata and Saraca 

indica and their Green Synthesized Silver Nanoparticle. J Pure Appl Microbiol. 2019;13(1):329-38. 

22. Raji P, Samrot AV, Rohan DB, Kumar MD, Geetika R, Sharma VK, Keerthana D. Extraction, characterization and invitro bioactivity evaluation 
of alkaloids, flavonoids, saponins and tannins of Cassia Alata, Thespesia Populnea, Euphorbia Hirta and Wrightia Tinctoria. Chemistry. 

2019;12(1):123-37. 

23. Samrot AV, Suvedhaa B, Sahithya CS, Madankumar A. Purification and utilization of gum from Terminalia catappa L. for synthesis of curcumin 

loaded nanoparticle and its in vitro bioactivity studies. Journal of Cluster Science. 2018;29(6):989-1002. 

24. Samrot AV, Raji P, Sruthi PD, Karishma S, Selvarani AJ, Nishanthini P. An In vitro Study on Bioactivity of Ficus racemosa. Research Journal of 

Pharmacy and Technology. 2017;10(12):4219-22. 

25. Raji P, Samrot AV, Dharani D, Alexander B. In vitro and In silico Approaches to Study the Bioactivity of citrus limon Leaf Extracts. Journal of 
Young Pharmacists. 2017;9(2):290. doi:10.5530/jyp.2017.9.57 

26. Samrot AV, Sahiti SK, Rohan B, Raji P. Evaluation of bioactivity of Annona muricata, Piper betle and Mentha spicata. International Journal of 

Pharmaceutical and Phytopharmacological Research. 2016;6(1):1-8. DOI: 10.24896/eijppr.2016611 

 


