
Medico Biowealth of India  ISBN: 978-81-958404-7-2 

 

46 
 

 

Crude herbal formulation against Streptococcus 

mutans 
 

1N. Anil Kumar, 2Gireesh Tripathi, 3Sai Krishna Talla, 4Marclin Joe 

Felix D, 5Bhagwati Prasad Sharma*, 4Thenmozhi N and 6Sanjeet 

Kumar 

 

1Department of Botany, SYTR Government Degree College, Madakasira, Sri Sathya Sai, 

Andhra Pradesh, India 

2Shri Krishna University, Chhatarpur, Madhya Pradesh 

3Department of Botany, Telangana University, Nizamabad, Telangana  

4Department of Botany, Nirmala, College for Women, Coimbatore, Tamil Nadu 

5Department of Botany, Sidharth Government College, Nadaun, Himachal Pradesh 

6Biodiversity and Conservation Lab., Ambika Prasad Research Foundation, Odisha, India 

*Correspondence author Email: bp76sharma@gmail.com 

DOI: 
 

ABSTRACT 

Dental caries is generally caused by Streptococcus mutans that present in the human mouth. 

Therefore, an attempt has been made to collect the reported information about the plant 

which are used against teeth problems. The present works aims to develop a formulation that 

can prevent dental caries. A combination of Azadirachta indica (neem), Tinospora cordifolia, 

Glycosmis pentaphylla and Moringa oleifera (drumstick) powder is made and phytochemical 

analysis of formulation is carried out. Antimicrobial activity of aqueous extract of formulation 

against S. mutans is done. Results revealed that the aqueous extract of formulated powder 

showed good zone of inhibition against S. mutans. Therefore, formulated powder can be good 

source of future drug formulation against teeth decay. 

Keywords: Medicinal plants, Streptococcus mutans, Dental caries, Minimum Inhibitory 

Concentration 

 

INTRODUCTION 

Dental problems are among the most common health problems 

worldwide and are caused by several microorganisms. Specific type of 
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acid producing bacteria, especially S. mutans colonizes the dental surface 

and cause damage to the tooth structure in the presence of fermented 

carbohydrates (Daboor et al. 2015). The tooth surface is covered with a 

biofilm- a slime layer consisting of millions of bacterial cells, salivary 

polymers, and food debris (Chandki et al. 2011). If uncontrolled, this 

biofilm can easily reach a thickness of hundreds of cells on the surface of 

the teeth. The formation of biofilm is known as plaque provides an 

excellent adhesion site for the colonization of many bacterial species 

(Forssten et al. 2010). Over 700 bacterial taxa have been found in the oral 

cavity (Sakamoto et al. 2005). S. mutans is a facultative anaerobic, gram-

positive cocci bacterium (Sherbiny et al. 2014). By utilizing the enzyme 

glucosyl transferase, S. mutans produces an extracellular polysaccharide 

from sucrose, which causes dental caries. Persistent dental diseases are 

painful. The pain can be worsened by heat, cold or sweet food or drinks 

(Wright et al. 2002; Taylor et al. 2004). Antibiotics, such a penicillin and 

erythromycin have been reported to prevent dental caries in humans but 

they are never used clinically because of their many adverse effects (Kubo 

et al. 1992). Recent natural remedies with the use of medicinal plants, 

which are good reservoirs of bioactive compounds can be contributed as 

an alternative for antibiotic effects. In present study, authors have 

focused on the formulation of crude powder of four plants, Azadirachta 

indica, Tinospora cordifolia, Glycosmis pentaphylla and Moringa 

oleifera. They have ethnomedicinal uses against teeth problems. 

METHODOLOGY 

The experimental plants, Tinospora cordifolia, Glycosmis pentaphylla, 

Azadirachta indica and Moringa oleifera were identified by Dr. Sanjeet 
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Kumar and collected from Bhubaneswar, India. Soxhlet method was 

adopted to obtain the extract of formulated powder and phytochemical 

analysis carried out (Kumar et al. 2013). To prepare powder for 

formulation, 10 % powder of Tinospora cordifolia (stem), 10 % powder of 

Glycosmis pentaphylla (stem), 30 % powder of Azadirachta indica (stem) 

and 50 % powder of Moringa oleifera (fruits) are mixed and made a 

formulation for experimental works. The aqueous extract of formulation 

was screened for antibacterial activity against the gram-positive bacteria 

Streptococcus mutans (MTCC 497). Antimicrobial activity Streptococcus 

mutans was done using Broth dilution, Agar well diffusion and Disc 

Diffusion assay (Kumar and Jena 2014; Kumar et al. 2017). 

RESULTS AND DISCUSSION 

The phytochemical analysis of formulated powder showed that aqueous 

extract posses’ diverse secondary metabolites (Table 1). The antibacterial 

activity of aqueous extract of formulated powder showed sound zone of 

inhibition against S. mutans through Agar Well Diffusion assay and Disc 

diffusion assay (Table 2-3). 

Table 1: Phytochemical Tests of formulated powder 

Solvent  Metabolites present 

Aqueous  Saponin, steroid, Flavonoid, tannin, reducing sugar, phenolic 

compound 

 

Table 2:  Agar well diffusion assay of Aqueous extract of formulated powder 

Pants parts Bacteria Extract  Concentration Zone of inhibition  

 

Formulated 

powder 

 

 

S. mutans 

 

 

Aqueous 

400 mg/ml 20 mm 

250 mg/ml 15 mm 

200 mg/ml 10 mm 
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50 mg/ml NIL 

 

Table 3: Disc diffusion assay of Aqueous extract of formulated powder 

Plant parts Bacteria Extract  Concentration Zone of 

inhibition  

 

Formulated 

powder 

 

 

S. mutans 

 

 

Aqueous 

400 mg/ml 13 mm 

250 mg/ml 11 mm 

200 mg/ml 10 mm 

50 mg/ml NIL 

 

The Minimum Inhibitory Concentration of formulated powder (aqueous 

extract) was observed at 400 mg/ml (Table 4). The above results showed 

that formulated powder can inhibit the growth of S. mutans.  

Table 4: MIC of Aqueous extract of formulated powder 

Plant name Bacteria Extract  Different concentrations of drugs  

 

Formulated 

powder 

 

 

S. mutans 

 

 

Aqueous 

400 mg/ml No growth (MIC) 

250 mg/ml Growth  

200 mg/ml Growth 

50 mg/ml Growth 

 

CONCLUSION 

The present study conclude that locally available plants are useful in 

teeth decay and ethnomedicinal uses of plants are good source of 

formulation for herbal drugs. The selected plants of the study could be 

useful to formulate an herbal drug against teeth problems.  

 



Medico Biowealth of India  ISBN: 978-81-958404-7-2 

 

50 
 

REFERENCES 

Chandki R., Banthia P., Banthia R. (2011). Biofilms: A microbial home. J Indian Soc 

periodontal. 15(2): 111-114. 

Daboor S.M., Masood F.S.S., Al- Azab M.S., Nori E.E. (2015). A review on S. mutans 

with its diseases Dental Caries, Dental plaque and Endocarditis. Indian J. 

Microbiol. Res. 2(2): 76-82. 

Forssten SD, Biorklund M and Ouwehand AC. (2010). Streptococcus mutans, caries 

and simulation models. Nutrients. 2(3): 290-298. 

Kubo I , Muroi H, Himejima M. (1992). Antimicrobial activity against Streptococcus 

mutans of mate tea flavour components. Journal of Agricultural and food 

Chemistry. 40: 245- 248. 

Kumar S and Jena PK. (2014). Chromatographic, antibacterial and FT-IR analysis of 

Dioscorea pentaphylla L. tuber extracts. Plant Science Research. 36 (1&2): 

83-90. 

Kumar S, Behera SP and Jena PK. (2013). Validation of tribal claims on Dioscorea 

pentaphylla through phytochemical screening and evaluation of 

antibacterial activity. Plant Science Research. 35: 55-61. 

Kumar S, Mahanti P, Rath SK and Patra JK. (2017). Qualitative phytochemical 

analysis and antibacterial activity of Dioscorea alata L.: a nutraceutical 

tuber crops of rural Odisha. J Alt Med Res. 3(1): 122-122. 

Sakamoto M., Umeda M., Benno Y. (2005). Molecular analysis of human oral 

microbiota. J. Periodont. Res. 40:277-285. 

Sherbiny G.M. (2014). Control of growth of Streptococcus mutans isolated from saliva 

and dental caries. Int. J. Curr. Microbiol. App. Sci 3(10):1-10. 

Taylor GW, Manz MC, Borganakke WS. (2004). Diabetes, periodontal diseases, 

dental caries and tooth loss: A review of literature. Compendium of 

continuing Education in dentistry. 25(3): 179- 184, 186- 188, 190. 

Wright JT and Hart TC. (2002). The genome projects: implications for dental practice 

and education. Journal of Dental Education. 66(5): 659- 671. 

 


