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ABSTRACT  

Streptococcus mutans plays leading role in development of dental caries-a most 

common chronic infectious disease in the human race. The need of the time is to execute 

more and more screening of herbal plant products and extracts for their pharmacological 

studies. A systematic investigation should be undertaken to screen the antimicrobial 

potentiality of herbal plant and their products against S.mutans. It was carried out using 20 

herbal extracts prepared with water, methanol, acetone and petroleum ether.The antimicrobial 

effect of each types of extract was determined by agar well diffusion method against the 

standard strain (S.mutans MTCC 890) and clinically isolated strain 

 

Out of four types of extracts of twenty herbs, a S.mutans MTCC 890 strain showed 

sensitivity towards aqueous extract of 5 herbs (25%), methanol extract of 8 herbs (40%), 

acetone extract of 6 herbs (30%) and petroleum ether extract of 4 herbs (20%). Whereas the 

clinical isolate was remarkably inhibited by aqueous extract of 5 herbs (25%), methanolic 

extract of 8 herbs (40%), acetone extract of 6 herbs (30%) and petroleum ether extract of 3 

herbs (15%). 

An investigation on natural products to cure diseases may create an alternative source 

of promising medicines. This study may open the possibilities of finding new clinically 

effective herbal remedy for dental caries.   
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INTRODUCTION  

Dental caries is one of the most common chronic infectious diseases in the world 
[1,2]

 

A very numerous and various microbial flora play main role in the etiology of the caries but 

Streptococcus mutans (S.mutans) plays leading role in caries formation. It produces an 

enzyme dextran-sucrase, which converts the sucrose of food to dextrin polymer, and dextrin 

then combines with salivary proteins to create a sticky, colorless film (plaque) on tooth 

surfaces. The plaque provides the asylum for the activities of Lactobacilli to produce lactic 

acid, which dissolves the enamel by decalcifying it. Hypothetically, the control of dental 

caries is hidden in the the inhibition of each step in the process of caries formation 
[3]

. The 

use of herbal plant as medicine is an ancient practice common to all societies. Such herbal 

plants are used medicinally worldwide and supply many potential and quality drugs. Herbal 

plants represent a rich source of antimicrobial agent. A wide range of herbal plant part 

extracts are used as pink drugs as they show medicinal significance. A systematic 

investigation was undertaken to screen the antimicrobial potentiality of herbal plants and their 

products against S.mutans.  

 

MATERIALS AND METHODS 

 

Collection of plant material 

 

The twenty herbal plant materials was collected locally from either botanical garden, 

farm or from pharmaceutical store (Table-1). Authentication was made by Dr. Y. M. Patel, 

Professor, Department of Botany, M. N. Science College, Visnagar, Gujarat, India. 

 

Table-1. List of the selected herbal plant for the study  

Herbal plant Vernacular name Part Source 

Acacia arabica L. Babul Twig Farm 

Acacia catechu L. Kheir Bark powder Local Market 

Allium cepa L. Onian Leaves Farm 

Allium sativum L. Garlic Rhizome Farm 

Azadirachta indica L. Neem Twig Farm 

Camellia sinensis  L. Tea Leaf Local Market 

Cinnamomum Taj Bark Local Market 

Cinnamomum tamala L. Tamal patra Leaves Local Market 

Curcumae longae L. Turmeric Rhizome Local Market 

Emblica officinalisL. Amla Fruits Farm 

Foeniculum vulgare M. Fennel Seed Farm 

Glycyrrhiza glab L. Jethimadh Rhizome Local Market 

Juglans regia L. Akhrot Fruit Local Market 

Myristica fragrnce L. Jayfal Fruit Local Market 

Ocimum sanctum L Tulsi Leaves Farm 

Piper nigrum L. Kalamari Beads Local Market 

Punica  granatum L. Dadam Seed Farm 

Syzygium aromaticum L. Cloves Buds Local Market 

Triphala Trifala  Fruits Pharmacy 

Zingiber officinale L. Ginger Rhizome Farm 
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The samples were carefully washed under running tap water followed by two rinse of 

sterile distilled water. Readymade powders utilize directly. The materials were dried at room 

temperature (30°C) up to 2 weeks before extract preparation. They were cut into pieces with 

the help of scissors/knife and grinded using a sterile electric herb grinding jar into fine texture 

powder/paste form and stored in air-tight bottles.  

 

Preparation of Extract: 

 

Aqueous extract: 50 grams of powdered/ paste plant material was extracted with 200 

ml cold sterile distilled water by maceration. The flasks were placed on rotary shaker at room 

temperature for 48 hours. Organic solvent extract viz. Methanol, Acetone and Petroleum 

ether (Merck, India). The same amount of pulverized plant material was extracted using 

Soxhlet extractor (Glassco, India) for 48 hrs with above mentioned solvents (Merck,) 

solvents. Each preparation was filtered through a sterile Whatman filter paper (Sigma-

Aldrich, India) and the filtered extract was concentrated by keeping them in a hot air oven for 

3-5 days at 40°C to completely evaporate the solvent and got in a crystal /powder/paste form. 

The obtained dried extracts were exposed to UV light for overnight and checked for sterility 

over the nutrient agar plates and stored in labeled sterile bottles in a freezer at 4°C until 

further use. The Stock crystal /powder/paste of different extracts were dissolved in 50% of 

Dimethyl Sulfoxide (DMSO) (Merck, India) to achieve 20 mg/ml concentration of each 

extract for further processing.   

 

Growth and Maintenance of  S. mutans strains. 

 

A clinical strain of S.mutans was isolated from dental plaque sample of 12 years old 

school child who was significantly suffering from dental caries. The biochemical 

characterization had done on an automated microbial identification system -VITEK 2 

(BioMérieux Canada, Inc.)
[4] 

followed by 16s rRNA sequencing (ABI 3500 XL Genetic 

Analyzer, USA). The standard reference strain of S.mutans (MTCC 890) was procured from 

MTCC, Chandigarh, India. For the both the cultures were maintained on Mitis salivary 

bacitracin (MSB) agar medium and stored at 4 °C in refrigerator in laboratory. The purity of 

the cultures was checked periodically by colony morphology and Gram staining. The  

inoculums  of test strains were adjusted to 1.5 x 10
8
  CFU/ml  equal  to  that  of  the  0.5 

McFarland  standard  by  adding sterile distilled water. 

 

Antimicrobial sensitivity test 

 

The antimicrobial sensitivity of the test strains to 20 herbal extract was determined by 

agar well diffusion method [5]. 20  ml  of Muller  Hinton  agar  melted  and  cooled  at  45 °C 

was  poured  into  sterile  petriplates  and  allowed  to  solidify  completely.  A lawn of both 

strains prepared by evenly spreading 100 µl inoculums with the help of a sterilized spreader 

onto the entire surface of agar plate. The 8 mm well were made within agar medium using 

stainless steel cup borer.  A 100 µl each different extract was introduced into the wells. All 

the agar plates were incubated at 37 °C. The response of antimicrobial activity was measured 

by a zone of inhibition in millimeter after 24 hours using a scale. The experiments were 

conducted in triplicate for each extract against both the strains. The diameter of inhibition 

zones was measured. The mean value and standard deviation were calculated.   

 

 

 

http://www.glasscolabs.com/soxhlet-extraction-apparatus-88.html
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RESULT:  

 

  The aim of this investigation was to study the inhibition of S.mutans by the action of 

some herbal extracts. It carried out on clinically isolated strain and standard strain i.e. 

S.mutans MTCC 890.  

 

The responses of 20 herbal extract were determined in terms of diameter (in mm) of 

inhibition zone The average zone diameter of each type of extract against both strains with 

standard deviation are shown in Figure-1,2,3 and 4. An  extract  was  interpreted  as  highly  

susceptible if the diameter of inhibition zone was more than 18 mm. and  resistant  if  zone 

size was  less  than 13 mm. Otherwise considered as  intermediate response [6]. According to 

the above cited criteria, the evaluation of the 20 herbal plant extract efficacy for both the type 

of strain is shown in table-2. The results showed that minimum 3 and maximum 8 herbal 

extracts showed remarkable antimicrobial activity on both the type of S.mutans.  

   

Table-2. Number of plants (percentage) showing  the  sensitivity against the both strains 

Response 

(Inhibition zone) 

S.mutans -Clinical isolate S.mutans MTCC 890 

Aqueous Methanol Acetone 
Petro. 

Ether 
Aqueous Methanol Acetone Petro. Ether 

Sensitive 

(>18 mm ) 

05 

(25 %) 

08 

(40 %) 

06 

(30 %) 

03 

(15 %) 

05 

(25 %) 

08 

(40 %) 

06 

(30 %) 

04 

(20 %) 

Moderate 

(18 to 13 mm) 

07 

(35 %) 

05 

(25 %) 

06 

(30 %) 

07 

(35 %) 

05 

(25 %) 

06 

(30 %) 

06 

(30 %) 

06 

(30 %) 

Resistant 

(<13 mm) 

08 

(40 %) 

07 

(35 %) 

08 

(40 %) 

11 

(55 %) 

10 

(50 %) 

06 

(30 %) 

08 

(40 %) 

10 

(50 %) 

 

 

Figure. Effect of aq. extracts on S.mutans strains  

 

 

Figure:2 Effect of methanolic extracts on S.mutans strains 
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Figure: 3 Effect of acetonic extracts on S.mutans strains 

 

 

Figure: 4   Effect of Petroleum ether extracts on S.mutans strains 



International Journal of Pharmaceutical Science and Health Care                             Issue 4, Vol 1. February 2014 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 
 

R S. Publication, rspublicationhouse@gmail.com Page 54 
 

 
 

DISCUSSION  

 

The oral cavity is a habitat for temporary and permanent microorganisms. Some of 

these microorganisms play a main role in the development of the dental caries. The 

occurrence of dental caries in industrialized countries like India is increasing day by day 
[7]

. 

To cope up this situation, a good level of dental caries treatment is required and may be 

costly. To keep the treatment economically feasible, the prevention should be done own 

selves at the doorstep level using herbal remedy, is the solution of choice. Chopra 
[8] 

has 

described that many plants being used in prevention of dental caries. 

 

However, many efforts have been done to control dental caries Though, Natural 

products have been used for thousands of years in folk medicine for several purposes, but 

there were no practical use up to the present. As most of the oral diseases are due to bacterial 

infections and it has been well documented that medicinal plants confer considerable 

antibacterial activity against various microorganisms including bacteria responsible for dental 

caries 
[9]

. In India herbal therapy is greatly exploited for its therapeutic potential and 

medicinal efficacy to cure dental caries.  

 

A. cepa (Onion) and A.sativum (Garlic) are the common part of Indian food. A 

limited number of studies have investigated the antibacterial effects of onion and garlic 

extract against S.mutans. One previous study has reported the significant effect of 10% garlic 

solution in decreasing levels of oral microorganisms 
[10]

. S.mutans were responsive to garlic 

extract with the minimum inhibition concentration ranging from 4 to 32 µg/ml  
[11]

  and our 

results were in total agreement with this study 

 

Both, Acacia arabica (Babul) and A.indiaca (Neem) chew sticks have been used for 

dental problems since hundred years 
[12]

 and their extract can reduce the ability of some 

Streptococci to colonize tooth surfaces 
[13]

.  Ethanol extract of Acacia bark showed 22.3 mm 

inhibition zone against S.mutans 
[14]

 and aqueous extracts of chewing stick were effective at 

50% concentration on S.mutans 
[15]

. In earlier studies, the profound effect of chew sticks have 

been reported on the growth of S.mutans and at this juncture all types of the extracts of both 

plants also showed identical response.  
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  The bark of the A.catechu commonly known as Khair, is used in traditional medicine 

and posses antimicrobial potency. The ethanolic leaf extract displayed antibacterial activity 

against S.mutans and S.mitis with MIC of 62μg/ml and 5mg/ml respectively 
[16]

. Here, 

S.mutant was inhibited with 2% extracts of all type and opted best zone (> 18 mm) with 

methanolic extract.  

C. tamala belongs to family Lauraceae. The presence of certain volatile oil 

components such as cinnamic aldehyde and eugenol provide them antibacterial potency 
[17]

. 

S,mutans MTCC 890 was inhibited against all the extracts of C.tamala and Cinnamomum 

bark extract with moderate to higher zone of inhibition.  

 

Since C. sinensis (Tea) is consumed regularly in the aqueous form. In this study, the 

effect of aqueous and organic extracts of tea on S. mutans growth was examined and found 

the 2 % pure methanolic extracts of tea could restrict the growth of S.mutans. As a pilot study 

conducted earlier showed no effect on S.mutans growth with 1% and 2% crude aqueous 

extracts of black tea
[3]

.  

 

C.longa (Turmeric) has been evaluated for cariogenic properties against S.mutans, Its 

essential oil could inhibit the growth and acid production of S.mutans at concentrations from 

0.5 to 4 mg/mL
[18]

.  The zone of inhibition of aqueous extracts and organic extracts were 

obtained in the range between 11 mm and 18 mm.  

 

E.officinalis is also named as Amla, or Indian gooseberry. It has various medicinal 

applications all aqueous and organic extracts of amla presented antimicrobial activity against 

S.mutans with the mean diameter of the highest zone of inhibition being 18.96 mm and an 

MIC of 50mg/ml in the previous study 
[19]

 and here 9 mm to 11 mm zone of inhibition were 

produced with 20 mg/ml of all extracts.  

 

Antibacterial activity of F. vulgare Mill (fennel) seed essential oil against the growth 

of S.mutans was at the concentrations higher than 80 ppm. 
[20]

 but the aqueous and organic 

extracts provided poor response even at 2% concentration.  

 

The extracts of the roots of G.glabra (Jethimadh) has shown magnificent antibacterial 

effect activity against the S.mutans 
[21]

.  All the extracts of J.regia were tested and exhibited a 

non trivial inhibitory effect on the growth of S.mutans. Antimicrobial activities of J.regia 

(Akhrot) bark extract against S.mutans have already been studied 
[22]

. The results showed that 

akhrot extract exhibited a significant inhibitory effect only on the growth of S.mutans at a 

concentration of 1 mM.  In present effort, the zones of inhibition of all extracts were obtained 

in the range between 15 mm and 21 mm.  

 

The methanolic extract of M.fragrans had anti-plaque action 
[23]

. Mean MIC values of 

ethanol extracts from mace of M.fragrans was 20 mg/ml and alike responses were acquire 

with all the extracts of M.fragrans against S.mutans.  

 

Ocimum sanctum (Tulsi) is a time-tested leading medicinal herb and used in 

Ayurvedic medicine since early times and at the 4% concentration of Tulsi extract, was 

obtained Tulsi extract demonstrated an antimicrobial activity against S.mutans. It has the 

maximum antimicrobial potential at the 4% concentration level on the salivary streptococci 

levels and led a zone of inhibition of 22 mm 
[24]

 but O.sanctum in our study, worked at 2% 

concentration and gave the zone of inhibition in the range of 16 to 27 mm against S.mutans.  
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P.nigrum (Black pepper) has long been considered as a spice as well as a medicinal 

plant too. Its antimicrobial property has been tested against many common pathogens 
[25]

 but 

not against S.mutans so far. P.granatum (Daadam) seed extract kills microorganisms isolated 

from the dental plaque of healthy adults. The hexane extract showed an antibacterial activity 

against S.mutans and may be a possible alternative for the treatment of dental plaque bacteria 
[26]

. Here, all types of extracts of P.nigrum and P.granatum showed their potential 

antimicrobial activity with improved degree of inhibition among all the herbs tested in 

present study. 

 

S.aromaticum belongs to the family Myrtaceae and its dried aromatic unopened floral 

buds are known as cloves. Its oil emerged as the potent anti-caries agent and exhibited 

superior antibacterial activity than the ciprofloxacin drugs 
[27]

. The variety of bud extracts of 

clove also possess same strength of inhibition on S.mutans.. 

 

Triphala is the equal mixture of three dried fruits of medicinal plants Terminalia 

chebula, Terminalia belerica and Phyllanthus embelica. It may be effective agent to treat 

patients with dental caries. Biradar et al.
[28]

 reported that 6% triphala in a mouthwash 

formulation showed a 44% reduction of the salivary streptococci levels within 7 days. In our 

study, all types of extracts showed the greater degree of inhibition of S.mutans. Thus triphala 

was proven as an effective agent to Figureht against dental caries in the near future. 

 

 Z.officinale (Ginger) is used worldwide as a cooking spice, condiment and herbal 

remedy. Giriraju et al. 
[29]

 examined that the 10% rhizome extract of ginger inhibits 

S.mutans and produced 8.0 mm zone by 1.25% ethanolic extract act. In present study 2.0 % 

acetonic extracts produce maximum 12.7 ± 1.2 mm size zones and our results were in 

accordance with this study. 

 
CONCLUSION  

From the above study and discussion, It was concluded that many of the studied 

herbal extracts have potential antimicrobial action against cariogenic pathogen. Such 

investigation on natural products to cure diseases may create an alternative source of 

promising medicines. This study might open the possibilities of finding new clinically 

effective herbal remedy for dental caries.   

 

REFERENCES  

1. Anusavice, K. J. 2002. Dental caries: risk assessment and treatment solutions for an 

elderly population. Compendium of continuing education in dentistry, 23(10 Suppl), 12-

20.  

2. WHO (World Health Organization). 1987. Individual tooth status and treatment need. In: 

Oral Health Surveys: Basic Methods, 3rd ed. Geneva, Switzerland. World Health 

Organization, 34-39. 

3. Subramaniam, P., Eswara, U., & KR, M. R. 2012. Effect of different types of tea on 

Streptococcus mutans: An in vitro study. Indian Journal of Dental Research, 23(1), 43. 

4. Prajapati R. A., Raol B. V. 2014. Characterization of microbial flora isolated from human 

teeth carious lesions. Lifesciences leaflets, 47,01-08. 

5. Du Toit, E. A., & Rautenbach, M. (2000). A sensitive standardized micro-gel well 

diffusion assay for the determination of antimicrobial activity. Journal of microbiological 

methods, 42(2), 159-165. 



International Journal of Pharmaceutical Science and Health Care                             Issue 4, Vol 1. February 2014 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 
 

R S. Publication, rspublicationhouse@gmail.com Page 57 
 

6. Devi, A., Singh, V., and Bhatt, A. B. 2011. Antibiotic sensitivity pattern of streptococcus 

against commercially available drugs and comparison with extract of punica 

granatum. International Journal of Pharma and Bio-Sciences, 2(2), 504-508. 

7. Saini, R., Sharma, S., & Saini, S. 2011. Ayurveda and herbs in dental health. Ayu, 32(2), 

285. 

8. Chopra RN, Chopra IC, 2006. Chopra’s indigenous drugs of India.  Academic publishers. 

9. Jonathan EK, Anna KJ, Johannes VS. 2000. Zulu medicinal plants with antibacterial 

activity. Journal of Ethnopharmacology, 69(3), 241-246. 

10. Elnima, E. I., Ahmed, S. A., Mekkawi, A. G., & Mossa, J. S. 1983. The antimicrobial 

activity of garlic and onion extracts. Die Pharmazie, 38(11), 747. 

11. Fani, M. M., Kohanteb, J., & Dayaghi, M. 2007. Inhibitory activity of garlic (Allium 

sativum) extract on multidrug-resistant Streptococcus mutans. Journal of Indian Society 

of Pedodontics and Preventive Dentistry, 25(4), 164. 

12.  Pande, M.B., Talpada, P.M., Patel, J.S., and Shukla, P.C. 1981. Note on the nutritive 

value of babul (Acacia nilotica L.) seeds (extracted). In: Indian J. Anim. Sci. 51(1):107–

108. 

13. Wolinsky, L. E., Mania, S., Nachnani, S., & Ling, S. 1996. The inhibiting effect of 

aqueous Azadirachta indica (Neem) extract upon bacterial properties influencing in vitro 

plaque formation. Journal of dental research, 75(2), 816-822. 

14. Xavier, T. F., Vijayalakshmi, P., Nadu, T., & India, S. 2007. Screening of antibiotic 

resistant inhibitors from Indian traditional medicinal plants against Streptococcus mutans. 

Journal of plant sciences, 2(3), 370-373. 

15. Almas, K. 1999. The antimicrobial effects of extracts of Azadirachta indica (Neem) and 

Salvadora persica (Arak) chewing sticks. Indian journal of dental research: official 

publication of Indian Society for Dental Research, 10(1), 23-26. 

16. Kumar, S. A., Lakshmi, T., & Arun, A. V. 2012. Invitro Antibacterial Activity of Acacia 

catechu ethanolic leaf extract against selected acidogenic oral bacteria. Research Journal 

of Pharmacy and Technology, 5(3), 333-336. 

17. Goyal, P., Chauhan, A., & Kaushik, P. 2009. Laboratory evaluation of crude extracts of 

Cinnamomum tamala for potential antibacterial activity. Electronic Journal of 

Biology, 5(4), 75-79. 

18. Lee, K. H., Kim, B. S., Keum, K. S., Yu, H. H., Kim, Y. H., Chang, B. S. & You, Y. O. 

2011. Essential oil of Curcuma longa inhibits Streptococcus mutans biofilm 

formation. Journal of food science, 76(9), H226-H230. 

19. Aneja, K. R., Joshi, R., & Sharma, C. 2010. In vitro antimicrobial activity of Sapindus 

mukorossi and Emblica officinalis against dental caries pathogens. Ethnobotanical 

Leaflets, 2010(4), 3. 

20. Park, J. S., Oh, T. K., Baek, H. H., Bai, D. H., & Lee, C. H. 2004. Antibacterial activity 

of fennel (Foeniculum vulgare Mill.) seed essential oil against the growth of 

Streptococcus mutans. Food Science and Biotechnology, 13. 

21. Hwang, J. K., Shim, J. S., & Chung, J. Y. 2004. Anticariogenic activity of some tropical 

medicinal plants against Streptococcus mutans. Fitoterapia, 75(6), 596-598. 

22. Alkhawajah, A. M. 1997. Studies on the antimicrobial activity of Juglans regia. The 

American journal of Chinese medicine, 25(02), 175-180. 

23. Masao Hattori, Watabiki Akiko, Ihara Hitomi, wall inside Nobuko, Mizuno Duck, & 

Namba Tsuneo. 1986. Studies on Dental Caries Prevention by Traditional Medicines. X.: 

Antibacterial Action of Phenolic Components from Mace against Streptococcus 

mutans. Chemical & pharmaceutical bulletin, 34(9), 3885-3893. 



International Journal of Pharmaceutical Science and Health Care                             Issue 4, Vol 1. February 2014 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 
 

R S. Publication, rspublicationhouse@gmail.com Page 58 
 

24. Agarwal, P., and Nagesh, L. 2010. Evaluation of the antimicrobial activity of various 

concentrations of Tulsi (Ocimum sanctum) extract against Streptococcus mutans: An in 

vitro study. Indian Journal of Dental Research, 21(3), 357-9. 

25. Ali, M. A., Alam, N. M., Yeasmin, M. S., Khan, A. M., and Sayeed, M. A. 2007. 

Antimicrobial screening of different extracts of Piper longum Linn. Res J Agri Biol 

Sci, 3(6), 852-857. 

26. Aneja, K. R., Joshi, R., Sharma, C., and Aneja, A. 2010. Antimicrobial efficacy of fruit 

extracts of two Piper species against selected bacterial and oral fungal 

pathogens. Brazilian Journal of Oral Sciences, 9(4), 421-426. 

27. Aneja, K. R., & Joshi, R. 2010. Antimicrobial activity of Syzygium aromaticum and its 

bud oil against dental cares causing microorganisms. Ethnobotanical Leaflets, 14, 960-

975. 

28. Biradar, Y. S., Jagatap, S., Khandelwal, K. R., and Singhania, S. S. 2008. Exploring of 

Antimicrobial Activity of Triphala Mashi—an Ayurvedic Formulation. Evidence-based 

Complementary and Alternative Medicine, 5(1), 107-113. 

29. Giriraju, A., & Yunus, G. Y. 2013. Assessment of antimicrobial potential of 10% ginger 

extract against Streptococcus mutans, Candida albicans, and Enterococcus faecalis: An 

in vitro study. Indian Journal of Dental Research, 24(4), 397-400. 

 

 

--------------- 


