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Abstract: 

Phytochemicals present in plants possess 

various biological activities including 

antimicrobial activities. Piper longum has 

been used for centuries to cure various 

ailments. Methanolic extract of roots of 

Piper longum contains phytochemicals that 

are antibacterial in nature. Glycosides, 

Flavonoids, Tannins, Alkaloids, and 

Terpenoids are present in methanolic 

extract of roots of Piper longum. The zone 

of Inhibition of methanolic extract was 

found to be 8mm against Escherichia coli, 

9mm against Staphylococcus aureus, 7mm 

against Shigella flexneri, 10mm against 

Salmonella enterica typhimurium, and 

12mm against Bacillus megaterium. The 

present study suggests that the methanolic 

extract of the roots of Piper longum can be 

used as an antibacterial agent against 

selected pathogens.  

Introduction 

Plant-based traditional medicine plays an 

important role in the development and 

progress of modern research by serving as 

a starting point for developing novelties in 

pharmaceutical research [1]. From 

traditional medicinal plants, substances 

have been used to create a variety of 

modern medicines [2]. WHO estimates that 

around 80% of the world's population relies 

on medicinal plants as a primary source of 

health [3], increasing demand in developing 

countries [4]. Even in developed countries, 

traditional plant-based medicines, often 

referred to as complementary and 

alternative medicine (CAM), are steadily 

increasing in use [5]. Medicinal plants 

show great potential for developing new 

drug molecules for various serious diseases.  

Due to the presence of important bioactive 

compounds and secondary metabolites, 

Piper longum has attracted worldwide 

attention for its various therapeutic uses. 

Major reported pharmaceutical activities 

include antitumor, antioxidant, 

immunomodulatory, antifertility, and anti-

insect activity. 

Piper longum is not only used as a spice to 

flavor foods but is also widely used in 

various traditional medical practices around 

the world in traditional Indian medicine. 
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The importance of Piper longum is 

documented in ancient texts such as 

Charaka Samhita, Sushrut Samhita, and 

Vagbhata Astangya Hardaym. All parts of 

the plant, including stems, roots, leaves, 

and fruits, are reportedly used to treat many 

ailments. Piper Longum is an important 

part of the Ayurvedic, Siddha, and Unani 

medical systems and is used to treat a 

variety of ailments. The berries and roots 

are used in over 100 raw medicinal 

preparations, including asthma, bronchitis, 

colic (School), catarrhal fever (Jwar), and 

liver and spleen diseases. (Preha), 

hemorrhoids (Arsha), urinary tract disease 

(Pramé), leprosy (Kushta), rheumatism 

(Amavata), gastritis, indigestion, menstrual 

disorders, bleeding during childbirth, 

anorexia, gout, paralysis, epilepsy, snake 

bites, Scorpion antidote bite. [6,7, 8].  

In this study antibacterial study of 

methanolic extract of roots of Piper longum 

suggests that it can be used to treat diseases 

caused by the above-selected bacteria. 

Materials and methods 

Collection of Sample 

Piper longum powder was procured from 

the Ayurvedic medical store. 

Extraction preparation Method of 

Tridax procumbens and Piper longum 

10 g of dried powder was soaked in 200 ml 

of methanol. The flask was then covered 

with cotton and placed on a rotary shaker at 

37°C for 72 hours. The extract was filtered 

through Whatman No. 1 filter paper and the 

filtered extract was evaporated at room 

temperature [9].  A stock solution of 100 

mg/ml of extract is prepared in dimethyl 

sulfoxide (DMSO) as it does not inhibit 

bacterial growth [10] 

Phytochemical Test 

1. Tannin/ polyphenol test  

Addition of 3 drops of FeCl3 to the diluted 

extract colored the solution blue due to 

gallic tannins and green due to the presence 

of catechol tannins [11]. 

2. Glycoside test  

Molisch reagent test: 5 mL of Molisch 

reagent and concentrated sulfuric acid were 

added to the extract. The purple color 

indicated glycosides [12].  

3. Flavonoid Test: Shinoda Test 

4 ml of extract, 1.5 ml of 50% methanol 

solution, and a small lump of magnesium 

were heated. A red color was observed with 

flavonoids when 5-6 drops of concentrated 

HCl were added [11]. 

4. Terpenoids test 
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0.2 g of each sample in 2 ml chloroform, 3 

ml concentrated H2SO4. A reddish-brown 

color indicated the presence of terpenoids 

[12].  

5. Alkaloid Test: Meyer Test  

1 ml of Meyer's reagent was added to 2 ml 

of extract. The presence of a pale-yellow 

precipitate indicated the presence of 

alkaloids [11]. 

6. Saponin test  

A 2 g powder sample was boiled in 20 ml 

of distilled water. 10 ml of the filtrate and 5 

ml of distilled water were vigorously 

shaken. Due to the presence of foam, it can 

conclude that Saponin is present [12]. 

7. Volatile Oil Test  

2 mL of extract was shaken with 0.1 mL of 

NaOH and a small amount of dilute 

hydrochloric acid. A white precipitate 

indicated the presence of volatile oils [11]. 

8. Cardiac glycoside test  

5 mL of plant extract was treated with 2 mL 

of glacial acetic acid containing 1 drop of 

FeCl3 solution. Purple rings may appear or 

greenish rings may form which show the 

presence of cardiac glycosides [11].  

 

 

 

9. Steroid Test 

1 g botanical extract was dissolved in a few 

drops of acetic acid and 1 drop of 

concentrate H2SO4 was added. A green 

appearance indicated the presence of 

steroids.[11] 

Antibacterial Analysis 

A colony of pathogenic bacteria 

(Escherichia coli, Salmonella enterica 

typhimurium, Staphylococcus aureus, 

Bacillus megaterium, and Shigella flexneri) 

was taken with the help of a sterile wire 

loop and inoculated in the Nutrient broth 

under the aseptic condition. Incubation was 

carried out in the incubator at 37oC for 24 

hrs. The antimicrobial activity of the crude 

extract was determined by the agar well 

diffusion method. The crude extract was 

dissolved in DMSO. The microbial culture 

was diluted to 0.5 MacFarland unit by 

sterile N-saline (0.9%w/v). The test 

organisms were spread on a Muller Hinton 

agar plate. Wells of 8 mm diameter were 

punched into the agar medium and filled 

with 100 µl methanolic extract of roots of 

Piper longum with DMSO as a control. All 

plates were incubated at 37oC for 24 hours. 

The antimicrobial activity was evaluated by 

measuring the zone of inhibition [13,14]. 
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Results 

Phytochemical analysis of Piper longum: 

Table 1: Phytochemical analysis of the crude methanol 

extract. 

No. Phytochemical test Observation Result 

1. Steroid Green color appeared - 

2. Glycosides Violet color formed + 

3. Flavonoids Yellow color formed + 

4. Saponins Foam not formed - 

5. Tannins Solution turned green + 

6. Alkaloids Blue color observed + 

7. Volatile White ppt appeared - 

8. Cardiac Violet or Greenish ring formed - 

9. Terpenoids Reddish brown color formed + 

Note: (+) means phytochemical is present, 

(-) means phytochemical is absent 

 

Fig. 1: Phytochemical Analysis of methanolic extract of Piper longum 

The result of the phytochemical analysis of the methanolic extract of Piper longum is tabulated 

in Table 1. Fig. 1 depicts the presence of tannin, glycoside, flavonoid, alkaloid, and terpenoids. 
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The presence of these compounds may confer antibacterial activity on the methanolic extract 

of Piper longum roots.  

Antimicrobial Analysis of Piper longum 

           

 

Fig. 2: Zone of inhibition of Piper longum plant extract against Escherichia coli, Bacillus 

megaterium, Shigella flexneri, Salmonella enterica typhimurium, and Staphylococcus aureus 

respectively. 

Table 2: Piper longum extract showed antimicrobial activity against Escherichia coli, 

Bacillus megaterium, Shigella flexneri, Salmonella enterica typhimurium, and 

Staphylococcus aureus 

No. Microorganism 

Mean Zone of 

inhibition           

(in mm) 

Dimethyl 

sulfoxide as 

Control 

1. Escherichia coli 8mm - 

2. Staphylococcus aureus 9mm - 

3. Shigella flexneri 7mm - 

4. Salmonella enterica typhimurium 10mm - 

5. Bacillus megaterium 12mm - 

The zone of inhibition as obtained by the agar well diffusion method is shown in Fig. 2. The 

data of the results is tabulated in Table 2. The result showed that methanolic extract of roots of 

Piper longum has antimicrobial activity against Escherichia coli, Bacillus megaterium, 

Shigella flexneri, Salmonella enterica typhimurium, and Staphylococcus aureus. Maximum 

inhibition was found against Bacillus megaterium (12mm) and least against Shigella flexneri 

(7mm).
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Discussion 

Phytochemical analysis of the methanolic 

extract of Piper longum showed the 

presence of Glycoside, Flavonoid, Tannin, 

Alkaloid, and Terpenoid that may 

contribute antimicrobial properties to the 

extract against various microorganisms. 

Piper longum extracts exhibit significant 

antibacterial activity when tested against 

different bacterial pathogens such as 

Staphylococcus albus, Pseudomonas 

aeruginosa, Escherichia coli, Bacillus 

megaterium, and Salmonella typhi [15]. 

The current study showed that methanolic 

extracts of roots of Piper longum exhibited 

antibacterial activity against Escherichia 

coli, Salmonella enterica typhimurium, 

Staphylococcus aureus, Shigella flexneri, 

and Bacillus megaterium.  

Conclusion  

Phytochemicals present in the methanolic 

extract of roots of Piper longum and results 

of antibacterial activity deduced that these 

extracts are antibacterial in nature.  

Declaration of interest 

The authors report no conflicts of interest. 

The authors alone are responsible for the 

content and writing of this article. 

Acknowledgments 

The authors acknowledge the management 

of Christ College, Rajkot for providing 

support and encouragement in carrying out 

this research work. 

Reference 

1. Wright, C. W. (2005). Plant derived 

antimalarial agents: New leads and 

challenges. Phytochemistry Reviews: 

Proceedings of the Phytochemical 

Society of Europe, 4(1), 55–61. 

doi:10.1007/s11101-005-3261-7 

2. Verma, S., & Singh, S. (2008). 

Current and future status of herbal 

medicines. Veterinary World, 2(2), 

347. doi:10.5455/vetworld.2008.347-

350 

3. Farnsworth, N. R., Akerele, O., & 

Bingel, A. S. (1987). Medicinal plants 

in therapy. Journal of 

Ethnopharmacology, 19(3), 336. 

doi:10.1016/0378-8741(87)90016-x 

4. Sneader, W. (2005). Drug Discovery: 

A History. The Atrium. Southern 

Gate, Chichester: John Wiley & Sons. 

5. Blumenthal, M. (2003). The 2002 

top-selling herbal supplements in 

food, drug and mass market retail 

outlets. HerbalGram, 58. 

6. Charaka, D., & Samhita, C. (2001). 

Chaukambha Sanskrit Sansthan. 

Varanasi. 



       Christ Journal of Science  Vol 1/Issue1/ June-December/2025 

       www.christcollegerajkot.edu.in 

45 
 

7. Susruta, S., Samhita - A Ayurveda 

Tattva Sandipika, & Ambikadutta, S. 

K. (Eds.). (2001). Chaukhamba 

Sanskrit Sansthan. Varanasi. 

8. Kothari, N., Bedre, R., Dorle, K., 

Kolpakwar, S., & Deshmukh, S. 

(2018). Conceptual study of judicious 

use of pippali as a 

broadspectrumantibiotic in various 

chest infections. World J. Pharm. Res, 

7(17), 644–650. 

9. Kirti, K. R. (1980). Indian medicinal 

plants. Orients Longman, 21–28. 

10. Dr Akshatha Gadiyar, D., & Anil, V. 

(2017). Dr Ladusingh Rajpurohit 

Evaluation of the Antimicrobial 

Activity of Ocimum Sanctum L. 

(Tulsi) Extract Against Streptococcus 

Mutans and Lactobacillus 

Acidophilus - An in Vitro Study 

Journal of Health Sciences and 

Research (IJHSR). 7 (4), 224-28. 

11. Talukdar, A., & Chaudhary, B. 

(2010). Phytochemical Screening of 

ethanolic extracts of Rubia 

Cordiofolia. Pharm. Biol. Sci., 1(4): 

530-536 

12. Alamzeb, M., Khan, M.R., Ali, S., 

Shah, S.Q., & Mamoon, U.R. (2013). 

Antimicrobial properties of extracts 

and compounds isolated from 

Berberis jaeschkeana, Bangladesh J 

Pharmacol., 8(2): 107-109. 

https://doi.org/10.3329/bjp.v8i2.135

51, Accessed: 19.01.2018 

13. Alzoreky, N. S., & Nakahara, K. 

(2003). Antibacterial activity of 

extracts from some edible plants 

commonly consumed in Asia. 

International Journal of Food 

Microbiology, 80(3), 223–230. 

doi:10.1016/s0168-1605(02)00169-1 

14. Bauer, A. W., Kirby, W., & Turck, J. 

C. (1966). Antibiotic Susceptibility 

Testing by standardized by single disc 

method. Am J Clin, 36, 493–496. 

15. Lokhande, P. D., Gawai, K. R., 

Kodam, K. M., Kuchekar, B. S., 

Chabukswar, A. R., & Jagdale, S. C. 

(2007). Antibacterial activity of 

extracts of Piper longum. Journal of 

Pharmacology & Toxicology, 2(6), 

574–579. 

doi:10.3923/jpt.2007.574.579 


