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Introduction 

Dental caries is one of the commonest infectious 

microbial diseases of the world since ages and has 

an increased incidence in recent past due to 

drastic changes in lifestyle habits.1,2 Though caries 

creates permanent and non healing damage to the 

individual, this infectious disease is highly and 

 

 

 

 

effectively avoidable by simple inexpensive and 

easy to practice personal hygiene habits.3,4 Most 

effective among them is tooth brushing habit. Of 

various factors of this practice, antibacterial 

efficacy of the tooth paste has a major role to play 
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Background: An upsurge of herbal products in various catalogues of fast moving consumer goods is evident. 
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Aim: To evaluate the antibacterial efficacy of various herbal tooth pastes available in the market and compare it 

with a conventional tooth paste with known antibacterial effect. 

Materials & Methods: The antibacterial efficacy of five herbal tooth pastes and two conventional tooth pastes with 

different ingredients was evaluated by the zone of inhibition created around the disc on the culture plates against 

streptococcus mutans and lactobacillus acidophilus. 

Results: The herbal tooth pastes showed similar efficacy as that of the conventional tooth pastes. One herbal tooth 

paste with multiple herbal ingredients had greater zone of inhibition compared to the conventional tooth pastes 
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in the outcome.5,6,7 

Considering the overflowing number of the 

brands of numerous herbal tooth pastes in the 

market, the efficacy of these tooth pastes in 

controlling the bacterial count has to be 

scientifically analyzed. Rising popularity of 

natural and herbal products, has mandated the 

dental professionals to evaluate the effectiveness 

of these products and provide evidence based 

suggestion to their patients to make a better 

choice.8 

Conventional dentifrices have triclosan and 

fluoride as the chief antibacterial ingredients. 

These ingredients have been proven effective 

against cariogenic bacteria.  

Sparse knowledge of various indigenous herbs 

used in dentifrices, the claims of herbal dentifrices 

though attractive cannot be substantiated by the 

dental professionals. Thus to fill this lacuna of 

knowledge, an in vitro study was designed to 

evaluate the antibacterial efficacy of various 

herbal dentifrices available on the counter in 

caries prevention by standard diffusion method. 

 

Methodology: 

Pure culture of Streptococcus mutans was 

obtained from carious lesion cultured in selective 

medium MSB agar and confirmed by cultural 

characteristics and biochemical tests. 

Lactobacillus acidophilus was obtained from the 

dental plaque of caries active individual and the 

serial cultures were done and the pure cultures 

were obtained and confirmed by cultural 

characteristics on selective medium rogosa agar 

and biochemical analysis.  

Four natural herbal dentifrices with differing 

ingredients and two conventional dentifrices were 

purchased from the chemist. The key ingredients 

of the dentifrices and the claims of the same are 

described in the table I & II. Dentifrices were 

tested at full strength by placing approximately 

50 milligrams on sterile filter paper discs. These 

discs were placed on the MSB agar and rogosa 

agar plates on which S. mutans and L. acidophilus 

were already inoculated respectively. L. 

acidophilus was incubated aerobically and S. 

mutans, anaerobically at 370 C for two days. The 

zone of inhibition was noted and the diameter of 

the same was measured. The zone of inhibition 

was tabulated against the dentifrices (table III). 

 

Results: 

All the dentifrices demonstrated considerable 

amount of antibacterial activity against both S. 

mutans and L. acidophilus. There was variation 

evident in antibacterial efficacy against both the 

organisms and also among the various dentifrices. 

 

Antibacterial efficacy against S. mutans: 

All the dentifrices showed substantial 

antibacterial activity against S. mutans. Of these, 

dentifrice H4 had highest and H1 and H2 had 

least. When compared with the conventional 

dentifrices, C1 and C2, the zone of inhibition of 

H4 was more. Suggesting the dentifrice H4, had 

better effect against S. mutans than the other 

herbal and conventional tooth pastes. Other 

herbal dentifrices also showed substantial anti 

bacterial effect comparable to conventional 

dentifrices. 

 

Antibacterial efficacy against L. acidophilus: 

Dentifrices H1, H2 and H3 showed greater zone 

of inhibition against L. acidophilus compared to 

H4, C2 and C1. C1 had least zone of inhibition of 

all the dentifrices. The results showed that the 

dentifrices H1, H2 and H3 were better than the 

conventional dentifrices. 

 

Discussion: 
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Table I:  Contents and claims of the conventional dentifrices 

Toothpaste Contents Claims 

C1 

PVM/MA copolymer, silica, sodium fluoride, sorbitol, 

triclosan 

Retention and 

Antibacterial 

C2 

Calcium carbonate, Sorbitol, Calcium 

glycerophosphate, Fluoride 
Antibacterial 

 

Table II:  Contents and claims of the herbal dentifrices 

Toothpaste Contents Claims 

H1 Clove oil, silica, sorbitol 
Antiseptic & Anesthetic 

properties 

H2 
Pippali, kalimirch, Tumburu, laung ka tail, karpoor, 

pudina satva 
Antibacterial 

H3 Neem extract, mint flavor, calcium carbonate Antibacterial 

H4 

Dadima, tumburu, babbula, triphala, vidanga, 

nirgundi, vaikranta bhasma, ajamoda satva, nimba 

processed in pilu, irimeda, khadira, bakula. 

Natural source of 

Fluorine , which is known 

antibactertial agent. 

Antiseptic & antifungal 

 

Table III:  Zone of inhibition of various dentifrices against S. mutans and L. acidophilus 

Toothpaste Zone of inhibition with L. acidophilus (cms) Zone of inhibition with 

S. mutans (cms) 

C1 1.9 1.5 

C2 1.8 1.8 

H1 1.7 2.0 

H2 1.7 2.0 

H3 1.8 2.0 

H4 2.0 1.8 

 

 

Dental plaque is key role player in initiation of 

dental caries. Once colonized the pioneer bacteria 

adhere and produce acidic environment which in  

due course along with series of microenvironment 

alterations progress to cavitations.4 Hence 

antibacterial efficacy of dentifrices is one of the 

key factors in selection of the tooth paste. The 

ingredients of tooth paste with antibacterial 

properties kill the microbes and reduce their 

growth and colonization on tooth surface.5 

Results of present study suggest that products 

evaluated exhibited wide variations in their 

effectiveness against the test microorganisms, due 

to their antimicrobial active ingredients.  

Present study aimed to evaluate the anti-

cariogenic efficacy of various herbal tooth pastes 

and compare them with conventional dentifrices 

of known antibacterial effect. Of various 

microorganisms, S. mutans, and L. Acidophilus 

were chosen as test microorganisms as they have 
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Table IV:  Constituent herbs and their medicinal uses 

Herbs Medicinal uses 

Clove  Numbing agent. Antiseptic, Antibacterial, Antifungal and Antiviral12 

Pippali  Enhances digestion, assimilation and metabolism, soothes the nerves 13 

Tumburu  Used for bleeding gums and sensitive teeth 14 

Babbula  Acts as Astringent in treating ulcers. Different parts babbula plant are used 

for treating leprosy, typhoid, tuberculosis, smallpox15 

Neem  Antiseptic, Antibacterial and Antifungal activity 16 

Dadima  Astringent, Antibacterial and Antioxidant  17 

Triphala Promote appetite and digestion, Inhibits aggregations of S. Mutans thus 

acting as Anticariogenic, increase red blood cells, aid in removal of 

undesirable fat, Used in the treatment of cancers 18 

Vikranta bhasma Combination of lime with fluorine, prevents dental caries  

 

been implicated in the initiation and progression 

of dental caries respectively. The methodology 

included diffusion in agar which has been 

standard method of checking the antibacterial 

sensitivity. 

Results indicate that both herbal dentifrices and 

conventional dentifrices were effective against 

both the cariogenic bacteria. The zone of 

inhibition when compared, the herbal dentifrices 

were comparatively better than or equal to the 

conventional tooth pastes.  

There is variation in antibacterial efficacy against 

S. mutans and L. acidophilus among various 

herbal and conventional dentifrices, which can be 

attributed to the effect of various components of 

the dentifrices and their efficacy to inhibit various 

organisms. It was observed that the dentifrice 

with multiple herbal components (H4) is more 

effective in inhibiting both the organisms. 

Though similar studies have been reported in 

English literature, the studies are comparable as 

the constituent herbs of the dentifrices used in the 

present study are different from those of the other 

published data. Though it has been reported that 

the herbal dentifrices are inferior in inhibiting 

cariogenic microbes, the ingredient herbs of these 

study are different.9  

Other in-vivo studies suggest the no significant 

difference in efficacy of herbal dentifrices 

compared to conventional dentifrices in reducing 

the plaque.10 These in-vitro studies have other 

confounding factors like individual variation in 

food habits and individual brushing technique. 

But in-vitro study shows pure efficacy of the 

dentifrices in inhibiting the bacterial growth. 

Study also states there were no adverse effects on 

using these herbal dentifrices.7, 11  

Our study mainly concentrates in comparing 

efficacy of herbal dentifrices with conventional 

ones in inhibiting cariogenic bacteria, suggesting 

that efficacy of herbal dentifrices is similar and 

some have superior antibacterial efficacy. Thus 

provides evidence to the claim of 

anticariogenecity of herbal dentifrices. The study 

also showed dentifrice with combination of herbs 

had better effect in inhibiting cariogenic bacteria 

compared to the ones with fewer herbal 

ingredients. 

The concentration of herbs in the toothpastes was 

not specified thus altering the concentration and 

calculating the minimum inhibitory concentration 

of these ingredients can improve the outcome of 

the dentifrice. Our study could not control other 

factors like the diffusion of the herbal extracts & 
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the effect of their particle size in diffusion in the 

agar, data of which were not available. Detergents 

and abrasives may alter the substantivity or the 

antimicrobial activity of active ingredients during 

tooth brushing, which could not be controlled in 

the study. 

 

Future prospects: 

The pure extracts of the herbs have to be assessed 

in the same way to evaluate the antimicrobial 

efficacy and the combination of the best herbs 

against caries and periodontal pathologies have to 

be derived and formulation of these can improve 

the overall efficiency of the dentifrice. Even 

though studies in animals and in-vitro may show 

the antimicrobial properties of several of these 

products, randomized clinical trial can provide 

insight of the overall effect of the dentifrice. The 

combination of ingredients of the herbal and 

natural components with the components of the 

conventional dentifrices can improve the holistic 

effect of the dentifrice and thus providing better 

oral health care product. 

 

Conclusion:   

The herbal tooth pastes have similar and slightly 

better antibacterial activity compared to the 

conventional tooth pastes.  The herbal tooth 

pastes which have combination of herbs have 

better antimicrobial activity compared to those 

with single ingredient against certain organisms. 

Thus turning to nature can be as good as the latest 

advances. These traditional methods have 

numerous other claims also which are of great 

benefit for health. Exploring and harvesting these 

herbal products and blending the same with the 

advances may make oral and health care better. 

Thus the present article also provides insight to 

the dentists that the herbal dentifrices are equally 

effective as the conventional dentifrices and can 

be advised to those who prefer natural products. 
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