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Abstract 

The medicinal value of Indian spices has been known from centuries and they play a vital role in primary health care throughout 

the world. Capsicum annuum has been proposed as a promising candidate for maintaining immune system. The current 

investigation represents the analysis of anticoagulant and antibacterial activity of aqueous and organic (methanol, chloroform, and 

acetone) extracts of Capsicum annuum (Pusa jwala) by in vitro clot lysis assay and disc diffusion method respectively. The 

methanol chloroform, acetone and aqueous extract have shown 30.1%, 25.1%, 21.2% and 21% clot lysis respectively against 
control. The antibacterial assay indicated that all tested extracts exert antibacterial activities where as maximum zone of inhibition 

was showed by methanol extract. The qualitative phytochemical analysis revealed the presence of flavanoids, cardiac glycosides, 

alkaloids, phenols, saponins, resins and steroids. Thus C. annuum is suggested to have efficient potential for pharmaceutical 

exploitation in the treatment of cardiovascular diseases after further validation. 
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1. Introduction 

Thrombosis (blood clot) is identified as one of the leading 

ailment for myocardial infarction, stroke and pulmonary 

embolism, the leading cause of death. Other than surgical 

intercession to remove or by pass the blockage, the only 

treatment available is administration of thrombolytic agents to 

dissolve blood clots [1]. Thrombolytic agents like, urokinase 

(UK), tissue plasminogen activator (t-PA), streptokinase (SK) 

etc. are used worldwide for the treatment of cardiovascular 

diseases but these anticoagulants have deleterious life-

threatening side effects [2]. Limitations of existing 
anticoagulant and cost effectiveness have propelled scientists 

and biochemists to go for an alternate novel agent from 

natural source [3]. Spices such as Capsicum annum, 

Coriandrum sativum, Curcuma longa, Cinnamomum tamala, 

Nigella sativa, Eugenia aromaticum have been the first source 

of anticoagulant and antithrombotic molecules [4, 5]. 

Bacterial diseases represent a continuous and increasing threat 

to human health and welfare [6]. The bacterial organisms 

including Gram positive and Gram negative like different 

species of Bacillus, Staphylococcus, Salmonella and 

Pseudomonas are the main source to cause severe infections in 
humans. Because these organisms have the ability to survive 

in harsh condition due to their multiple environmental habitats 
[7]. Even though pharmaceutical companies have produced a 

number of new antibacterial in the last years, resistance to 

these drugs has increased and now become a global concern [8, 

9]. Plants with their wide variety of chemical constituents offer 

a promising source of new antibacterial agent [10, 11]. Most of 

the foods borne bacterial pathogens are sensitive to extracts 

from spices such as capsicum, garlic, mustard, onion and 

oregano [12].  

Spices are dried part of herbs used as flavoring agents in 

cooking around the globe owing to their taste and aroma [13]. 

Spices are used as elite, marginalized, and aboriginite masses 

for ad hoc health care needs because they are readily available 

in the household [14]. In the traditional Indian system of 

medicine Ayurveda and Siddha various spices and herbs are 

described to possess medicinal properties, such as being anti 

oxidant, antibacterial, antithrombotic, antiatherosclerotic, 

hypolipidemic, hypoglycemic, antiinflammatory, antiarthritic, 

etc. [15]. C. annum of the family Solanaceae is commonly 

known as ‘Red chilli’. Capsaicin, capsaicinoids, volatile oils, 

and vitamins C and E are some of the active chemical 
constituents present in C. annum [16]. Due to the presence of 

these active principles, C. annum has been found to possess 

digestive, stimulant, anticough, and analgesic pharmacological 

properties [17]. The fruit of C. annum is a cardiovascular 

stimulant; capsicum assists in lowering blood pressure and 

breaking down of cholesterol build-up [18]. It also possesses 

antimicrobial properties, which suggest its use as a potential 

natural inhibitor of pathogenic microorganisms in food [19]. 

Thus, the present study was an attempt to evaluate the 

anticoagulant and antibacterial effect by in vitro analysis.  

 

2. Materials and method 

The fruits of Capsicum annum (Pusa jwala) were procured 

from Department of Horticulture, Jawaharlal Nehru Krishi 

Vishwavidyalaya, Jabalpur (M.P.). The fruits were washed 

and dried at room temperature and triturated with blender and 

stored in hermetically sealed bottles away from light and 

humidity until use for extract preparation [20].  

 

2.1 Preparation of extract 

2.1.1 Aqueous extract  

10 gm of fruits powdered sample was dissolved in 100 ml of 
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D.W. and kept in a boiling water bath for 6 h, then filtered 

through eight layers of muslin cloth and centrifuged at 10,000 

rpm for 15 min. The supernatant was collected and 

concentrated (by using water bath at temperature not 

exceeding 40 ˚C) to make final volume i.e. one-fourth of 

original volume [20].  
 

2.1.2 Solvent extraction  
10 Grams of fruits powdered sample was mixed with 100 ml 

of organic solvent (methanol, acetone and chloroform) and 

kept in rotary shaker for 3 days. The crude extract was filtered 
through eight layers of muslin cloth to remove all residual 

debris and centrifuged at 5000 X g for 15 min. The 

supernatants were collected and the solvents were evaporated 

to make the final volume i.e. one fourth of the original volume 
[20].  

The extraction yield of the extract were expressed as- 
 

2.1.3 Extraction yield (%) = (Weight of the dry extract (g)/ 

weight of the sample used for the extraction (g)) × 100 
 

2.2 Blood clot Lysis assay 

2.2.1 Streptokinase 

The commercially available lyophilized streptokinase (Sk) of 

1,500000 IU per vial was used as positive control. The whole 

lyophilized powder of the vial was dissolved in 100 ml of 

water to get 1,500000 IU of Sk solutions which is 

recommended dose for myocardial patients. We took one tenth 

of the powder in 10 ml of water for each time to make 

1,500000 IU of Sk from where 100 μl was used for in vitro 

clot lysis assay [21]. 
 

2.2.2 Clot Lysis 

Clot lysis effect of the extracts of C. annum was measured 

according to the method of Prasad et al., 2006 [21]. Briefly, 

venous blood drawn from healthy volunteer who had not taken 

any medication for last one month was transferred in different 
pre weighed sterile micro centrifuge tube (500 μl/tube) and 

incubated at 37 °C for 45 min. After clot formation, serum 

was completely removed (aspirated out without disturbing the 

clot formed) and washed several times with distilled water and 

then each tube having clot was again weighed to determine the 

clot weight. Each micro centrifuge tube containing clot was 

properly labelled and 100 μl of each extract was added to the 

tubes. Tube containing water along with clot serves as a 

negative and with streptokinase (20 µg) and heparin serves as 

positive thrombolytic control. All the micro centrifuge tube 

were then incubated at 37 °C for 6 h and observed for clot 
lysis. After incubation, fluid obtained after clot lysis was 

removed and micro centrifuge tube were again weighed to 

observe the difference in weight after clot disruption. 

Difference obtained in weight taken before and after clot lysis 

was expressed as percentage of clot lysis. The test was 

performed in triplicates. 

Clot lysis % = (weight of clot before lysis* -weight of clot 

after lysis) x 100 

*clot weight = weight of clot containing tube -weight of tube 

alone. 
 

2.3 Antibacterial Assay 

The microorganisms Bacillus subtilis (BGCC#2386), 

Citrobacter freundii (BGCC#2036), Staphylococcus aureus 

(BGCC#2211), Shigella dysenteriae (BGCC#387), 

Pseudomonas aeruginosa (BGCC#2412) used in the study 

were obtained from BGCC (Bacterial Germplasm Collection 

Centre) Department of P.G. Studies and Research in 

Biological Sciences, Rani Durgawati University, Jabalpur, 

India. A disc diffusion method was employed for the 

determination of antibacterial activities of the aqueous and 

organic extract of the spices. The 100 µl of overnight grown 
bacterial culture was spread over the Muller Hinton agar 

medium. The sterile filter paper discs impregnated with 10 µl 

of each extract were placed on the surface of the medium. 

There were two replicates for each extract and for each 

bacterium tested. The plates were incubated at 37 ˚C for 24 h. 

The zone of clearance around each disc after the incubation 

period confirms the antibacterial activity of each extract [20]. 

 

2.4 Phytochemical analysis 

Phytochemical analysis to determine the major 

phytoconstituents of the plant extract was undertaken using 
standard qualitative methods as described by Harborne (1973) 
[23], Trease and Evans (1989) [25]. The C. annum extract was 

screened for the presence of various biologically bactive 

compounds i.e. tannins, flavanoids, terpenoids, resins, 

carbohydrates, cardiac glycosides, alkaloids, saponins, and 

steroids. 

 

3. Results and Discussion 
Atherothrombotic diseases occur as serious impacts of the 

thrombus formed in blood vessels. Various thrombolytic 

agents are used to dissolve the clots that have already formed 
in the blood vessels; but these drugs have limitations and can 

lead to serious and sometimes fatal consequences [22]. 

Therefore, the search for other fibrinolytic enzymes from 

various sources continues. In our findings, the comparison of 

aqueous and solvent extracts of C. annum in the blood clot 

lysis assay, with positive control (Streptokinase) and negative 

control (distilled water) clearly demonstrated that clot 

dissolution does not occur when water was added to the clot 

and all the extracts was found to give significant clot lysis 

activity compared to positive control as presented in graph 

No. 1. The maximum clot lysis activity was observed in 

methanol extract (30.1%). Acetone extract are next to 
methanol extract in clot lysis activity with 25.1% of blood clot 

lysis. Similar reports on anticoagulant activity of various 

spices and herbs such as curcumin [23], black pepper [24], 

pippali [25], coriander [26], garlic [27], ginger [28], and cardamom 
[29] were also reported. Capsicum oleoresin showed reducing 

effect in serum cholesterol and triglycerides levels in 

hypercholesterolemic gerbils [30]. Similarly Anwar et al. 

(2013) [31] studied the synergistic thrombolytic potential of 

Honey and Capsicum frutescens and indicated 47.13% clot 

lysis. Emran et al. (2015) [1] noticed very promising effect of 

Capsicum annum in in vitro blood clot lysis activity. 
The antibacterial efficacy of the aqueous and organic extract 

of Capsicum annum were studied by the disc diffusion method 

against two Gram positive and Gram negative bacterial 

strains. All the extracts differed in their activity against all the 

tested strains. Among them methanolic extract showed broad 

spectrum of antibacterial activity followed by acetone, 
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chloroform and aqueous extracts. The diameter of growth of 

inhibition varies high to low in the range of 23 mm to 3.5 mm. 

The most significant activity was observed by methanol and 

acetone extracts against S.aureus (23 mm) and B. subtilis (19 

mm) respectively, whereas the aqueous extracts showed 

minimum growth of inhibition against all the tested strains. 

The highest sensitivity of S. aureus may be due to its cell wall 

structure and outer membrane [32]. Our results showed that the 

growth of selected Gram positive bacteria was more affected 
by the extracts of C. annum than the selected Gram negative 

bacteria (Table 1). This result is justified as the Gram positive 

bacteria are expected to be more susceptible due to having 

only an outer peptidoglycan layer, which is not an effective 

permeability barrier [33]. Numerous surveys have highlighted 

the potential importance of extract from Solanaceae species as 

a source of antibacterial agent [34]. Dorantes et al. (2000) [35] 

reported that the C. annuum extracts has inhibitory effects on 

Salmonella typhimurium, Pseudomonas aeruginosa, Listeria 

monocytogenes, Staphylococcus aureus and Bacillus cereus, 

using an agar diffusion method. Hemlatha et al. (2013) [36] 

compared the antimicrobial activity of C. annum (Test 

sample) and C. frutescens (Control) and found that test 

samples showed better results compared to the control 

capsicum sample. Extraction yield from a plant has a great 

effect on the overall efficacy and selection for bioprospecting 

in the calculation of total activity. It was observed that 

aqueous extraction produced maximum yield of about 9.2% 

where as other solvent extract (methanol, chloroform and 

acetone) yielded only 7.3%, 5.2%, 4.3% respectively. The 

qualitative phytochemical analysis detected the presence of 

flavanoids, cardiac glycosides, alkaloids, phenols, saponins, 
resins and steroids. 

 

 
 

Fig 1: Percentage clot lysis by distilled water, streptokinase and 
different extracts of Capsicum annum 

 
Table 1: Antibacterial activity of Capsicum annum by disc diffusion 

method (mm) 
 

Solvent extracts 

 Chloroform Methanol Acetone Aqueous 

Gram positive bacteria     

B.subtilis 4.5 18 19 2.5 

S.aureus 15 23 17.5 3.5 

Gram negative bacteria     

C.freundii 8.5 16 18 - 

S. typhi 6 15.5 13.5 - 

S.dysenteriae 11 14 10.5 - 

P.aeruginosa 13 15 14.5 2.1 

(-): No activity 

4. Conclusion 

The present findings corroborate that C. annum possess 

compounds with anticoagulant and antibacterial properties 

which supports its ethanomedicinal use. The result indicate 

significant capacity and future scope for the use of the C. 

annum against wide range of pathogenic microbial 

communities and also show to be a promising agent against 

anticoagulant drugs. The work can be extended to reveal 

specific secondary metabolites that attributes to their 
anticoagulant and antimicrobial activity. The work on 

preliminary phytochemical screening of C. annum extracts 

certainly encourages future advanced research activities on 

chromatographic isolation of the active compounds that 

attributes their anticoagulant and antimicrobial activity. 

 

5. Acknowledgement  

Authors are thankful to Head, Department of Post Graduate 

Studies and Research in Biological Science, Rani Durgavati 

University, Jabalpur (M.P.), India, for providing Laboratory 

facilities and Jawaharlal Nehru Krishi Vishwavidyalaya, 
Jabalpur (M.P.) for providing spice sample. 

 

6. References 

1. Adwan G, Mhanna M. Synergistic effects of plant 

extracts and antibiotics on staphylococcus aureus strains 

isolated from clinical specimens. Journal of Scientific 

Research. 2008; 3:134-139. 

2. Ahameethunisa AR, Hoper W. Antibacterial activity of 

Artemisia nilagirica leaf extract against clinical and 

phytopathogenic bacteria. BMC Complementry and 

Alternative Medicines. 2010; 10:6. 
3. Al-Mamun R, Amrin N, Begum J, Mazid A. 

Thrombolytic activity of some spices and plants available 

in Bangladesh. Thai Journal of Pharmaceutical Science. 

2012; 36:72-77. 

4. Alvarez-Parrilla E, la Rosa LA, Amarowicz, R, Shahidi F. 

Antioxidant activity of fresh and processed jalapeño and 

Serrano peppers. Journal of Agriculture Food Chemistry. 

2011; 59:163-173. 

5. Anwar S, Khan IN, Sarkar MI, Barua S, Kamal MM, 

Hosen SMZ. Thrombolytic & cytotoxic effect of different 

herbal extracts. 2011; 2:3118-3121. 

6. Apu AS, Chowdhury FA, Khatun F, Jamaluddin ATM, 
Pathan AH, Pal A. Phytochemical Screening and In vitro 

evaluation of Pharmacological Activities of Aphanamixis 

polystachya (Wall) Parker Fruit Extracts. Tropical Journal 

of Pharmaceutical Research. 2013; 12:111-116. 

7. Bamoniri A, Ebrahimabadi AH, Mazoochi A, Behpour 

M, Kashi F J, Batooli H. Antioxidant and antimicrobial 

activity evaluation and essential oil analysis of Semenovia 

tragioides Boiss from Iran. Iranian journal of Food 

Chemestry. 2010; 122:553-558. 

8. Bhandari U, Kanojia R, Pillai KK. Effect of ethanolic 

extract of Zingiber officinale on dyslipidaemia in diabetic 
rats. Journal of Ethnopharmacology. 2005; 97:227-223. 

9. Chopra RN, Nayer SL, Chopra IC. Glossary of Indian 

medicinal plants: 3rd ed. Council of Scientific and 

Industrial Research New Delhi. 1992, 7-246. 

10. Cushnie TPT, Lamb A. Recent advances in understanding 

the antibacterial properties of flavonoids. International 



International Journal of Food Science and Nutrition 

242 

Journal of Antimicrobial Agents. 2011; 38:99-107. 

11. Davison C, Levendel RA, Frost CL. Cardiovascular 

benefits of an organic extract of tulbhagia violaceae: its 

anticoagulant and antipaltet properties. Journal of 

Medicinal Plant Research. 2012; 33:4815-4824. 

12. Djeussi DE, Noumedem JAK, Seukep JA, Fankam AG, 

Voukeng KI, Tankeo SB, et al. Antibacterial activities of 

selected edible plants extracts against multidrug-resistant 

Gram-negative bacteria. BMC Complementary and 
Alternative Medicine. 2013; 13:164- 172. 

13. Dorantes L, Colmenero R, Hernandez H, Mota L, 

Jaramillo ME, Fernandez E, et al. Inhibition of growth of 

some food borne pathogenic bacteria by Capsicum 

annuum extracts. International Journal of Food Microbiol. 

2000; 57:125-128. 

14. Dorantes L, Colmenero R, Hernandez H, Mota L, 

Jaramillo ME, Fernandez E, et al. Inhibition of growth of 

some food borne pathogenic bacteria by Capsicum 

annuum extracts. International Journal of Food 

Microbiology. 2000; 57:125-128. 
15. Duffy CF, Power RF. Antioxidant and antimicrobial 

properties of some Chinese plant extracts. International 

Journal of Antimicrobial Agents. 2001; 17:527-529. 

16. Emran T, Atiar Rahman R, Uddin MMN, Mominur 

Rahman M, Md Zia Uddin Z, Dash R, Layzu. Effects of 

organic extracts and their different fractions of five 

Bangladeshi plants on in vitro thrombolysis. BMC 

Complementary and Alternative Medicine. 2015; 15:128-

136. 

17. Gowthami M, Selvi TS, Kumar S, Panneerselvam. 

Phytochemical analysis and antibacterial properties of 
leaf extract of Azima tetracantha (Lam). Pelagia Research 

Library Asian Journal of Plant Science and Research. 

2012; 2:110-114. 

18. Gupta RS, Dixit VP, Dobhal MP. Hypocholesterolaemic 

effect of the oleoresin of Capsicum annum L. in gerbils 

(Meriones hurrianae Jerdon). Phytotherapy Research. 

2002; 16:273-275. 

19. Gurnani N, Guptab M, Darshana Mehta D, Mehta B. 

Chemical composition, total phenolic and flavonoid 

contents, and in vitro antimicrobial and antioxidant 

activities of crude extractsfrom red chilli seeds (Capsicum 

frutescens L.). Journal of Taibah University for Science. 
2016; 10:462-470. 

20. Hemlatha N, Dhasaranthan. Comparative study on the 

antimicrobial activity of C. annuum and C. frutescents. 

International Journal of Ethnomedicine and 

Pharmaceutical Science. 2013; 1:142-147. 

21. Kumar S, Joseph L, George M, Sharma A. A review on 

anticoagulant/antithrombotic activity of natural plants 

Used in traditional medicine. International Journal of 

Pharmaceutical Sciences Review Research. 2011; 8:70-

74. 

22. Mekonnen A, Yitayew B, Tesema A, Taddese S. In Vitro 
antimicrobial activity of essential oil of Thymus 

schimperi, Matricaria chamomilla, Eucalyptus globulus, 

and Rosmarinus officinali. International Journal of 

Microbiology. 2016. Article ID 9545693, 8 pages. 

23. Mukherjee S, Lekli I, Goswami S, Das KD. Freshly 

Crushed garlic is a superior cardioprotective agent than 

processed garlic. Journal of Agriculture and Food 

Chemistry. 2009; 57:7137-7144. 

24. Nair R, Chanda S. Antibacterial activities of some 

medicinal plants of the Western Region of India. 

Brazilian Journal of Microbiol. 2007; 38:452-458. 

25. Pandit R, Khatri I, Sawarkar S. Spices and condiments: 

safer option for treatment of hyperlipidemia. Indian 

Journal of Pharmaceutical Biological Research. 2015; 

3:24-34. 
26. Pavithra G. Effect of Spices on Bacteria–A Short Review. 

Journal of Pharmaceutical Science and Research. 2014; 

6:268-270. 

27. Prasad S, Kashyap RS, Deopujari JY, Purohit HJ, 

Daginawala HF. Effect of Fagonia Arabica (Dhamasa) on 

in vitro thrombolysis. BMC Complementary and 

Alternative Medicine. 2007; 7:36. 

28. Ramadan FM, Amer MMA, Awad A, El-Sayed S. 

Coriander (Coriandrum sativum L.) seed oil improves 

plasma lipid profile in rats fed a diet containing 

cholesterol. European Food Research and Technology. 
2008; 21:319-328. 

29. Rath S, Padhy RN. Monitoring In vitro antibacterial 

efficacy of 26 Indian spices against multidrug resistant 

urinary tract infecting bacteria. Integrated Medicine 

Research. 2014; 3:133-141. 

30. Sharma A, Patel VK, Rawat S, Ramteke P. Verma R. 

Identification of the antibacterial component of some 

Indian medicinal plants against Klebsiella pneumonia. 

International Journal of Parmaceutical Science. 2010; 

2:123-127. 

31. Silva FJ, Souza T, Camara RBG, Cabral B, Silva-Júnior 
AA, Rebecchi IMM, et al. In vitro anticoagulant and 

antioxidant activities of Jatropha gossypiifolia L. 

(Euphorbiaceae) leaves aiming therapeutical applications. 

BMC Complementary and Alternative Medicine. 2014; 

14:405-417. 

32. Sotelo T, Cartea ME, Velasco P, Soengas P. Identification 

of antioxidant capacity-related QTLs in Brassica oleracea. 

PLoS One. 2014; 9:5-11. 

33. Srivastava R, Dikshit M, Srimal RC, Dhawan BN. Anti-

thrombotic effect of curcumin, Thrombosis Research. 

1985; 40:413-417. 

34. Verma SK, Jain V, Katewa SS. Blood pressure lowering, 
fibrinolysis enhancing and antioxidant activities of 

cardamom (Elettaria cardamomum). Indian Journal of 

Biochemistry and Biophysics 2009; 49:503-506. 

35. Vijayakumar RS, Surya D, Senthilkumar R, Nalini N. 

Hypolipidemic effect of black pepper (Piper nigrum 

Linn.) in rats fed high fat diet. Journal of Clinical 

Biochemical Nutritional. 2002; 32:31-42. 

36. Wakade SA, Shah SA, Kulkarni PM, Juvekar RA. 

Protective effect of Piper longum L. on oxidative stress 

induced injury and cellular abnormality in adriamycin 

induced cardiotoxicity in rats. Indian Journal 
Experimental Biology. 2008; 46:528-533.  


