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 “Better teeth Better health" Teeth are not only essential for smile but 

various other functions like mastication, speech and esthetics. Thus oral health plays 

an important role in our life. One of the major public health problems throughout the 

world includes the oral disease rather than general disease in which dental caries is 

most common affliction of the mankind.1  

Oral disease is inseparable from the general health as it causes pain and 

suffering, alter the eating pattern, speech and affect the quality of life as a whole. 

Dental caries is the common oral disease.  

Dental caries are a concern of every person regardless of race, age, gender, or 

socioeconomic level. The prominent area of research is to determine a person’s 

susceptibility to dental caries and to identify both the cause and the effect. 

The human dental flora is site specific, and an infant is not colonized with 

normal dental flora until the eruption of the primary dentition. This occurs at 

approximately 6 to 30 months of age. It has been well documented that mothers who 

have a high caries risk can pass the cariogenic bacteria Streptococcus mutans to their 

infants. This automatically predisposes the infant to a high caries risk 2 

The most common microorganism that causes dental caries are streptococcus 

mutans and lactobacilli and they are predominantly acidogenic and aciduric in nature 

respectively .3 These microorganism breakdown the carbohydrate food particles that is 

present in between the teeth and produce extracellular polysaccharides like glucans, 

dextrans and fructans. As a result of this by products those microorganisms adhere to 

the tooth surface. These microorganism intern reduces the pH lower than critical 

causing demineralization of the enamel.4 
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S.Mutans synthesize alpha 1,3 rich water insoluble glucans from sucrose. In 

addition to the mediation of irreversible adhesion and colonization of mutans 

streptococci of teeth, these glucans increase the thickness of plaque, and result in 

enhanced rates of sugar diffusion and acid production at the deeper plaque layers. 

They produce large amount of acids which are potent in driving tooth 

demineralization. 5 

S.Mutans synthesize extracellular polysaccharides (EPS), which support 

continual acid production during periods of low concentration of exogenous substrate. 

This activity maintains acidogenicity and fosters tooth mineralization during periods 

of low salivary secretion.6 

These microorganisms produce large amount of acid, particularly lactic acid, 

also potent in driving tooth mineralization. The aciduricity or acid tolerance of the 

bacteria is extremely high, thus allowing colonization and persistence under 

cariogenic bacteria.6 

The actual development of caries requires sugars and bacteria to occur but it is 

influenced by the susceptibility of the tooth, the bacterial profile, quality and quantity 

of the saliva, and the time for which fermentable dietary carbohydrates are available 

for bacterial fermentation. S.mutans and S.Sorbinus produces organic acid from 

dietary sugars and like most aciduric bacteria can synthesise insoluble plaque matrix 

polymers from dietary sugars–a factor that aids bacterial colonisation of tooth surface. 

Growth of these streptococci requires the presence of fermentable monosaccharides. 

Mutans streptococcal invertase splits sucrose into glucose and fructose, which can be 

metabolised to produce mainly lactic but also other acids including acetic and formic 

acids. The resulting low pH alters the plaque ecology. 7 
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A low pH in the plaque is ideal for aciduric bacteria such as streptococcus 

mutans and lactobacillus as these are more competitive at low pH than bacteria that 

are not associated with dental caries.7 

  In Southeast Asian region it was observed that India and Thailand were 

affected by caries more than Nepal and Sri Lanka, who had the lowest risk of dental 

caries. It was observed that India, Thailand, Indonesia and Korea are in the categories 

of risk for the highest DMFT.8 

The cost of traditional restorative treatment in low income countries would 

probably exceed the available resources for health care.9 It is to be noted that 

prevalence of dental caries is very high in india9 and there is need for prevention of 

these dental diseases. One of the preventive methods includes oral mouthwashes. 

Mouthwash, is a chemical or herbal liquid that used to rinse by holding the 

liquid in mouth with perioral muscle. It can also be done by movement of the head, 

and  gargled, where the head is tilted back and in the mouth the liquid is bubbled 

back. They are also known as mouth rinse, oral rinse or mouth bath. 

Mouthrinses  are  usually antiseptic solutions which helps in reducing the 

microorganisms in the oral cavity, mouthrinses are mostly prescribed for the reasons 

such as for their analgesic, anti-inflammatory or anti-fungal action.10 Mouth rinses 

also act as saliva substitutes to increase the pH and additionally keep the mouth moist 

in xerostomia (dry mouth). Cosmetic mouthrinses temporarily control or reduce bad 

breath and leave the mouth with a pleasant taste. 

According to ADA mouthwashes can be of two types 

i) Cosmetic   ii)Therapeutic 11 

https://en.wikipedia.org/wiki/Gargling
https://en.wikipedia.org/wiki/Antiseptic
https://en.wikipedia.org/wiki/Analgesic
https://en.wikipedia.org/wiki/Anti-inflammatory
https://en.wikipedia.org/wiki/Anti-fungal_medication
https://en.wikipedia.org/wiki/Xerostomia
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Cosmetic mouthwash may be used control halitosis temporarily and leave 

behind a pleasant taste. They have no chemical or biological application beyond their 

temporary benefit. Its benefit is considered to be solely cosmetic because  it doesn’t 

kill bacteria associated with halitosis  .Therapeutic mouthwash, by contrast, has active 

ingredients intended to help control or reduce conditions like bad breath, gingivitis, 

plaque, and tooth decay.11 

Ingredients that may be used in therapeutic mouthwash include: 

 Cetylpyridinium chloride 

 Chlorhexidine 

 Essential oils 

 Fluoride 

 Peroxide.11 

Cetylpyridinium chloride may be added to reduce bad breath. Both 

chlorhexidine and essential oils can be used to help control plaque and 

gingivitis. Fluoride is a proven agent in helping to prevent decay. Peroxide is present 

in several whitening mouthwashes. Therapeutic mouthwash is available both over-

the-counter(with out prescription) and by prescription, depending on the 

formulation.  For example, mouthwashes containing essential oils are available in 

stores, while those containing chlorhexidine are available only by prescription.11 

Of commercially available mouthrinses, most commonly used are 

Chlorhexidine because of their “Gold standard”. Chlorhexidine was developed by 

Imperial Chemical industries in England during 1940’s. It was marketed as a general 

antiseptic in the year 1950. Chlorhexidine was introduced in the year 1957 as an 
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antiseptic for human skin in Britain. It was widely used in medicine and surgery in the 

later year. Plaque inhibition first investigated by Schroeder in 1969. A definitive study 

for caries inhibition by inhibition of dental plaque was done by Loe and Schiott 

1972.12 

Digluconate, acetate and hydrochloride salts  are the various forms of 

chlorhexidine which are sparingly soluble in water. Chlorhexidine is a symmetrical 

molecule.It has four chlorophenyl rings and two biguanide groups connected by a 

central hexamethylene bridge.12 

                           

                             

Though chlorhexidine has above properties the adverse effects includes 

staining of the teeth, alteration in the taste sensation and taste perception.12 Various 

synthetic chemical agents have been evaluated over the years with respect to their 

antimicrobial effects against dental caries, however all are associated with various 

side effects thus, in the present study, we preferred herbal preparation which are 

efficient with least possible side effects. Naturally products which are readily 

STRUCTURE OF CHLORHEXIDINE 
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available in home for the daily usage are used in order to develop some innovative 

strategies that act against the dental caries and periodontal disease. 

  Three herbal products used in the present study were honey, green tea and 

curry leaves. Honey is collected by honey bees from various plant sources. Honey is a 

resinous material and it is an important food for humans in ancient times. Bees makes 

a flowery rounds after they sip a little nectar and they stash it in the hexagonal wax 

cells of the honeycomb to nourish young bees.13Honey is rich in organic acids which 

includes gluconic acid, acetic acid, citric acid, lactic acid, succinic acid and formic 

acids.14 It contains trace amount of vitamins, flavonoids, antioxidant components and 

unidentified plant derived elements (phytochemical components).  

 Honey has a another important characteristic of very low pH below normal 

and high osmolarity. It exert a high osmotic pressure on bacteria because water 

molecules will largely bound to sugar molecules, making them available for the  

growth of most microorganism. Honey with antibacterial activity shown to stimulate 

the release of cytokines important in wound healing process. 15  

 The component that is mainly present in honey is hydrogen peroxide. This 

hydrogen peroxide is also responsible for antibacterial activity of honey. It is a potent 

antimicrobial agent, produced mainly during glucose oxidation catalyzed by the action 

of the bee enzyme, glucose oxidase, which is introduced into honey during nectar 

harvesting by bees. The rate of production of glucose oxidase and its destruction by 

catalases helps in determination of hydrogen peroxide concentration in honey. It has 

antimicrobial properties against Staphylococcus spp., Streptococcus spp., 

Pseudomonas spp. and Bacillus by accumulation of irreversible oxidative damages to 

the membrane, proteins, enzymes, and DNA.16 
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 Green tea from the leaves of camellia sinensis has antibacterial and 

antioxidant properties. Tea is considered to be the second most consumed liquid in the 

world after water.17 Tea contains polyphenolic compounds called flavonoids which is 

made up of catechins.  These catechins mainly comprised of epigallocatechin(EGC), 

epicatechin gallate (ECG), and epigallocatechin galate(EGCG). EGCG is the  most 

commonly found in green tea which is responsible for antioxidant properties. Amount 

of fluorides found in tea is adequate for caries prevention.18 

 Curry leaves (Murraya Koenigii) has been used for centuries in the Ayurvedic 

system of medicine. The leaves of Murrya koenigii contain proteins, carbohydrate, 

fiber, minerals, carotene, nicotinic acid, Vitamin C, Vitamin A, calcium and oxalic 

acid.  

Curry leaves also contains crystalline glycosides, carbazole alkaloids, 

koenigin, girinimbin, iso-mahanimbin, koenine, koenidine and koenimbine. 

Triterpenoid alkaloids cyclomahanimbine, tetrahydromahanimbine are also present in 

the leaves. Murrayastine, murrayaline, pyrayafoline carbazole alkaloids and many 

other chemicals have been isolated from Murrya koenigii leaves. Bark contains 

carbazole alkaloids like murrayacine, murrayazolidine, murrayazoline, mahanimbine, 

girinimbine, koenioline and xynthyletin.The pulp of fruits generally contain 64.9% 

moisture, 9.76% total sugar, 9.58% reducing sugar and negligible amount of tannin 

and acids, besides containing 13.35% Vitamin C. 

 They have properties like anti oxidant, anti nociceptive, lipid lowering, anti 

ageing, anti diabetic, anti cancer, hepato protective and anti bacterial. The extract of 

curry leaves (Murraya Koenigii) inhibited the growth of S.mutans and exhibit the 

antibacterial properties.19,20,21 
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  The above mentioned natural products have some pharmacological 

background as an antibacterial effect. The need for the herbal alternative that can 

inhibit the growth of microorganisms led to undertake the present study to access and 

compare the anti microbial efficacy of honey, green tea and curry leaves against 

dental caries. 
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AIM OF THE STUDY 

 To evaluate the effects of honey, Green tea and curry leaves on salivary levels 

of streptococcus mutans and lactobacilli. 

 

OBJECTIVES OF THE STUDY 

To evaluate the antimicrobial efficacy of  three herbal mouthwashes like 

honey, green tea and curry leaves on Streptococcus mutans and Lactobacillus. 

To compare the antimicrobial efficacy of three herbal mouthwashes like 

honey, green tea and curry leaves on Streptococcus mutans and Lactobacillus. 
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 The first known references to mouth rinsing is in Ayurveda and Chinese 

medicine,21 about 2700 BC, for treatment of gingivitis.22 Later, in 

the Greek and Roman periods, mouth rinsing following mechanical cleansing became 

common among the upper classes, and Hippocrates recommended a mixture of 

salt, alum, and vinegar. The Jewish Talmud, dating back about 1,800 years, suggests a 

cure for gum ailments containing "dough water" and olive oil.23 

Before Europeans came to the Americas, Native North American and 

Mesoamerican cultures used mouthwashes, often made from plants such as Coptis 

trifolia. Indeed, Aztec dentistry was more advanced than European dentistry of the 

age. Peoples of the Americas used salt water mouthwashes for sore throats, and other 

mouthwashes for problems such as teething and mouth ulcers.24 

Anton van Leeuwenhoek, the famous 17th century microscopist, discovered 

living organisms (living, because they were mobile) in deposits on the teeth (what we 

now call dental plaque). He also found organisms in water from the canal next to his 

home in Delft. He experimented with samples by adding vinegar or brandy and found 

that this resulted in the immediate immobilization or killing of the organisms 

suspended in water. Next he tried rinsing the mouth of himself and somebody else 

with a mouthwash containing vinegar or brandy and found that living organisms 

remained in the dental plaque. He concluded—correctly—that the mouthwash either 

did not reach, or was not present long enough, to kill the plaque organisms.25 In 1892, 

German Richard Seifert invented mouthwash product Odol, which was produced by 

company founder Karl August Lingner (1861–1916) in Dresden.26 That remained the 

state of affairs until the late 1960s when Harald Loe (at the time a professor at the 

Royal Dental College in Aarhus, Denmark) demonstrated that a chlorhexidine 

https://en.wikipedia.org/wiki/Ayurveda
https://en.wikipedia.org/wiki/Chinese_medicine
https://en.wikipedia.org/wiki/Chinese_medicine
https://en.wikipedia.org/wiki/Ancient_Greece
https://en.wikipedia.org/wiki/Ancient_Rome
https://en.wikipedia.org/wiki/Hippocrates
https://en.wikipedia.org/wiki/Alum
https://en.wikipedia.org/wiki/Talmud
https://en.wikipedia.org/wiki/Coptis_trifolia
https://en.wikipedia.org/wiki/Coptis_trifolia
https://en.wikipedia.org/wiki/Aztec
https://en.wikipedia.org/wiki/Teething
https://en.wikipedia.org/wiki/Anton_van_Leeuwenhoek
https://en.wikipedia.org/wiki/Microscopist
https://en.wikipedia.org/wiki/Dental_plaque
https://en.wikipedia.org/w/index.php?title=Richard_Seifert_(inventor)&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Odol&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Karl_August_Lingner&action=edit&redlink=1
https://en.wikipedia.org/wiki/Dresden
https://en.wikipedia.org/wiki/Aarhus_University
https://en.wikipedia.org/wiki/Aarhus
https://en.wikipedia.org/wiki/Denmark
https://en.wikipedia.org/wiki/Chlorhexidine
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compound could prevent the build-up of dental plaque. The reason for chlorhexidine 

effectiveness is that it strongly adheres to surfaces in the mouth and thus remains 

present in effective concentrations for many hours.27 

Since then commercial interest in mouthwashes has been intense and several 

newer products claim effectiveness in reducing the build-up in dental plaque, caries 

and the associated severity of gingivitis, in addition to fighting bad breath. Many of 

these solutions aim to control the Volatile Sulfur Compound (VSC)-creating 

anaerobic bacteria that live in the mouth and excrete substances that lead to bad breath 

and unpleasant mouth taste.28,29  

Loe et al (1972) in his experimental study of inhibition of plaque and dental 

caries by chlorhexidine mouth rinse concluded that CHX prevent the formation of the 

plaque even in the presence of sucrose, thereby preventing the formation of the dental 

caries.30 

Emilson et al (1976) and Wade et al (1986) pointed out that MSB agar 

containing 20% of sucrose and bacitracin (0.2) were best selective media for 

streptococcus mutans.31,32 

Bonesvoll et al (1978) in a comparative study between chlorhexidine and 

some quaternary ammonium compounds with regard to retention, salivary 

concentration and plaque-inhibiting effect in the human mouth after mouth rinses 

found that the chlorhexidine has better retentive properties when compared with the 

other chemical mouth rinses.33 

Fardal O et al (1986) in his review of literature on the use of chlorhexidine in 

dentistry mentioned about the action of the chlorhexidine and guidelines for its use, as 

follows. The chlorhexidine reduced bacterial colonization of the tooth surface. 
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Chlorhexidine appears to be a safe, effective, antiplaque agent for use in dentistry, 

provided accidental spills affecting the eyes and ears are avoided. It can be prepared 

in the form of mouthrinses (0.2%) and gels (1%). 34 

Loesche W J et al (1986) in his review about the role of streptococcus mutans 

concluded that aciduricity appears to be the most consistent attribute of S. mutans that 

can be associated with both its selection in stagnant areas and its cariogenicity. 

Colonization by S. mutans occurs after tooth eruption, and if the fissures become 

colonized in their depths, then decay may be inevitable.5 

Jenkins S et al (1988) conducted a study of plaque growth on enamel inserts 

which was an invivo study. In that he attempted to determine whether an oral 

reservoir of chlorhexidine was necessary for plaque inhibition. He concluded that 

chlorhexidine achieves plaque inhibition as a result of an immediate bactericidal 

action during the time of application and a prolonged bacteriostatic action as a result 

of adsorption to the pellicle coated enamel surface. 35 

Kalaga A et al (1989) compared chlorhexidine delivery by mouthwash and 

spray on plaque accumulation and concluded that there was no significant difference 

in plaque measurements following the use of the spray or mouthwash. Chlorhexidine 

when sprayed under optimal conditions was as effective as a mouthwash at 

controlling plaque.36 

 Hattori et al (1990) in the study course of effect of tea polyphenols on 

Streptococcus Mutans demonstrated that tea has inhibitory effect of insoluble glucan 

other than that they have variety of biological properties.37 

Otake S et al (1991) evaluated the anticaries effect of polyphenolic compound 

from the Japanese green tea which is both in vivo (rats) and invitro study. He stated 

that the dental caries inhibiting effect of extract from Japanese green tea is one of the 
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most popular drinks in japan. The crude tea polyphenolic compounds from the leaves 

of camellia sinensis were found to be effectively inhibiting the attachment of S. 

Mutans. He concluded that among the tea catechins EGCG and ECG are the most 

potent inhibitor of glucosyl tranferase activity of S.Mutans. There is significantly 

lower caries scores were observed in specific pathogenic free rats infected with 

S.Mutans.38 

Yam T S et al (1997) in his study of microbiological activity of whole and 

fractionated tea suggested that antibacterial extracts of green tea extract found that 

active components present in it has antibacterial effect.39 

Jones C et al (1997) compared chlorhexidine with other antiplaque agents and 

discussed its position. He concluded that because of its properties by understanding 

the properties and limitations of the chlorhexidine molecule, the dental profession can 

ensure that the efficacy of the agent is maximized, and the side effects associated with 

the agent are minimized, allowing chlorhexidine to rightly remain the gold standard 

against which other antiplaque agents are measured.40 

Giertsen E et al (1998) compared the effect of two mouthrinses on dental 

plaque and saliva. In his study he found that there is significant reduction of the 

streptococcus mutans count in the saliva and the plaque level after using the 

mouthwash. Thus he concluded that mouthwash can be used as adjuvant to the 

mechanical tooth brushing like toothbrushing.41 

Rasheed A et al (1998) in their study of antibacterial effect of Camellia 

sinensis extracts against dental caries identified the inhibition of various 

microorganisms by Camellia sinensis. They showed the antibacterial activity of tea 

extract against cariogenic bacteria such as Streptococcus mutans and Strepococcus 

salivarius, isolated from saliva and teeth of different cariogenic patients. They 
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concluded that all extracts of black tea also did not show any antibacterial activity 

because black tea was prepared from green tea leaves by fermentation process and 

during fermentation the constituents responsible for antibacterial activity might have 

been destroyed.42 

Cooper R A et al (1999) evaluated the antibacterial activity of honey against 

strains of microorganism from infected wound. They stated that the antibacterial 

action of honey relied on release of hydrogen peroxide, might be reduced by catalytic 

activity in tissues or blood.43 

Matsumoto M et al (1999) in their study of inhibitory effects of oolong tea 

extract on caries-inducing properties of mutans streptococci concluded that oolong tea 

polyphenols may inhibit bacterial adherence to the tooth surface by reducing the cell 

surface hydrophobicity of mutans streptococci, and OTE may inhibit the caries-

inducing activity of mutans streptococci by reducing the rate of acid production.44 

Ferrara L et al (2001) in his study of the distribution of minerals and 

flavonoids in the tea plant stated the Camellia sinensis is a plant growing in India, Sri 

Lanka, Java, Japan and its properties were known 4000 years ago. Tea contains 

volatile oils, vitamins, minerals, purines, polyphenols, particularly carechins. All 

types of tea have the alkaloids caffeine, theobromine and theophylline but in varying 

amounts. Every type of tea has special properties of its own: green tea has a high 

amount of fluoride in it which may help strengthen teeth and bones and reduce tooth 

decay.45 

Kulkarni V K (2003) compared sodium fluoride, chlorhexidine and triclosan 

and confirmed that chlorhexidine mouth rinses are more efficient in reducing mutans 

streptococci count in saliva as compared to other mouth rinses.46 
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MC Bain et al (2003) determines the effect of chlorhexidine gluconate – 

containing mouthwash on vitality and antimicrobial susceptibility of oral bacterial 

ecosystem and concluded that after the use of chlorhexidine there is significant 

change in the distribution towards reduced susceptibility occurred for total bacteria in 

oral ecosystem.47 

Malika et al (2004) reports that honey has strong antimicrobial activities on 

the bacterial strains by her study about Antimicrobial Activities of Natural Honey 

from Aromatic and Medicinal Plants on Antibio-resistant Strains of Bacteria.48 

Sakanaka S et al (2004) in their study of inhibitory effects of green tea 

polyphenols on the production of a virulence factor of the periodontal-disease-causing 

anaerobic bacterium porphyromonas gingivalis concluded that continuous application 

of tea polyphenols on a daily basis can be considered as a useful and practical method 

for the prevention of periodontal diseases. 49 

Subramanium et al (2004) stated that curry leaves contain chlorophyll, beta 

carotene and folic acid, riboflavin, calcium and zinc and all these can act on the oral 

tissues and help in keeping good oral health. Chewing 2 to 4 fresh curry leaves with 

10-15 ml of water in the mouth, swishing for 5-10min and rinsing  oral cavity can 

help in keeping good oral hygine as they are safe to use and cheaper.50 

Mahantayya et al (2005) stated about the physical properties of cold extract 

of curry leaves that it has 2.6% volatile essential oils. The curry leaves have 

antibacterial and antidiabetic properties. Curry leaves are helpful in reducing halitosis 

and maintaining good oral hygiene. The pH of the cold extract of the curry leaves has 

a pH of 6.3 to 6.4 and this will help in protecting the oral tissue. Thus he concluded 
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that chewing 2-4 fresh curry leaves with 10-15 ml of water swishing for 5-7 min and 

rinsing the mouth with water may be used as cheap and safe mouth wash.51 

Prabhakar A R et al (2009) evaluated the effect of curry leaves, green tea 

and tree tea oil on streptococcus mutans and lactobacilli in children. Thirty six school 

children were selected and divided into four groups. Children were given mouth 

rinses for fourteen days days. He concluded that curry leaves, tree tea oil and garlic 

were effective against cariogenic bacteria and might be an easily available and 

cheaper alternative to allopathic mouthrinses.52 

Kushiyama M et al (2009) studied a relationship between intake of green tea 

and periodontal disease. He showed that there is a modest inverse association between 

the daily intake of green tea and periodontal disease. Drinking green tea at meals and 

breaks is a relatively easy habit to maintain, and drinking green tea as frequently as 

possible may help to maintain a healthy periodontium. The relationship between the 

daily intake of green tea and periodontal disease was weak, the application of 

concentrated green tea components, such as catechin, may be expected to have a more 

beneficial effect on the periodontal condition.53 

Prathibha A et al (2010) in her study of effects of manuka honey , 

chlorhexidine gluconate and xylitol on the clinical levels of dental plaque included 

total of 60 healthy male students.  She randomly divides the group into three in which 

the 3 groups were rinsing with their respective mouthrinses like chlorhexidine , xylitol 

and honey. She concluded that manuka honey and chlorhexidine mouthwash reduced 

plaque formation significantly better than xylitol chewing gum.54 

Moghbel et al (2011) evaluated the effect of green tea on prevention of mouth 

bacterial infection, halitosis, and plaque formation on teeth. He concluded that the 
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herbal green tea mouthwash could reduce the aerobic mouth bacterial load and may 

prevent plaque formation on teeth and come over halitosis due to infection of the 

bacteria. Also, it is a safe and nontoxic mouthwash especially for children and 

pregnant women.17 

Tehrani M H et al (2011) compared streptococcus mutans and lactobacillus 

colony count changes following green tea mouth rinses or sodium fluoride mouth 

rinse use in children in which he included 60 children of 8-16 years old according to 

inclusion criteria. The salivary levels were measured before after two weeks of study. 

And they concluded that green tea mouth rinse effectively reduced the salivary 

streptococcus mutans and lactobacillus level when compared to sodium fluoride 

mouthrinse. 55 

Archana S (2011) in his study of comparative analysis of antimicrobial 

activity of leaf extracts from fresh green tea, commercial green tea and black tea on 

pathogens the antimicrobial activity of green tea extracts were analysed using well 

diffusion method paper disk diffusion method and antimicrobial inhibitory 

concentration. And they concluded that the allopathic antibacterial drugs are said to be 

costlier and have more side effects so the use of herbal products are comparatively 

cheaper and their side effects were also very low. So, the herbal preparations can 

supplement other systems of medicine for the treatment of disease caused by bacteria 

and fungi.56 

Nagappan N et al (2012) in systematic review of antimicrobial efficacy of 

herbal and chlorhexidine mouth rinse concluded that compared to herbal mouth rinse, 

chlorhexidine mouth rinse provided better results in its antimicrobial efficacy against 

streptococcus mutans.57 
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Rassameemasmaung et al (2012) conducted a study on evaluation on effect 

of green tea mouthwash on oral malodour in which 60 participants were included. At 

baseline periodontal index were recorded. The participants were given assigned 

mouthrinses  and volatile sulphur compounds levels were determined (VSC)  before 

and after giving mouthrinses. Study period were about 28 days and there was 

significant reduction of periodontal index (PI) value. There was significant difference 

between this group and placebo group. He concluded that after using for 4 weeks, 

green tea mouthwash could significantly reduce VSC level in gingivitis subjects 

without causing remarkable side effects.58 

Ramesh et al (2012) , estimated the salivary and tongue coated ph on chewing 

household herbal leaves and concluded that chewing traditional medicinal plants like 

curry leaves can be considered  as safe  , effective, and economical alternative option 

for maintaining good oral hygiene.59 

Naina B et al (2012) in their study of evaluation of antimicrobial effect of 

mouth washes and herbal products against the dental biofilm forming bacteria they 

concluded that herbal extracts has no inhibitory effects on microorganism.60 

Subramanium et al (2012) in his in vitro study of effect of different types of 

tea concluded that tea extracts (aqueous and organic) has a greater inhibitory effect on 

the growth of S. Mutans than the other tea extracts.61 

Radji M et al (2013) in his study of antimicrobial activity of green tea exact 

against isolates of methicillin resistant staphylococcus aures and multi-drug resistant 

pseudomonas aeruginosa which is an invitro study. He determined the antimicrobial 

activity of green tea by disc diffusion method minimal inhibitory concentration by 
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two fold broth dilution method. He co0ncluded that green tea leaves extracts were 

effective against microorganisms.62 

Saini et al (2013) in their assessment of quality of curry leaves proven that 

Murraya koenigii is a valuable medicinal plant which has been used in ntraditional 

system of medicine containing ingridents such as alkaloids, flavanoids, tritterpences, 

steroids etc.. has a good phytochemical charecters as well as a physiochemical 

standards, so that they can be used in a safer and easy method. 63 

Bhat N et al (2013) conducted a study on evaluation of efficacy of 

chlorhexidine and a herbal mouthrinses on dental plaque which is an invite 

comparative study. In their study they concluded that herbal and chlorhexidine 

mouthwash are equally effective and suggested that herbal mouthwashes can be used 

as a future oral herbal therapeutic mouthrinses instead of chemical mouthrinses to 

inhibit the growth of oral microflora.64 

Eick S et al (2014) conducted a study on effectiveness of honey against 

porphyromonos gingivalis which is an invitro study. He collected one manuka honey 

and one domestic honey bee keeper honey for the study and found the antimicrobial 

action of both honey using minimal inhibitory concentration. He concluded that honey 

is effective againt porphyromonos gingivalis and manuka honey has pronounced 

effect when comparing with the domestic honey.65 

Dany AL et al (2014) in his study of effect of honey in preventing gingivitis 

and dental caries in patients undergoing orthodontic treatment included 20 female 

orthodontic patients of age 12-18 yrs. The effect of honey was compared to treatment 

with either 10% sucrose or 10% sorbitol that served as a positive and negative control, 
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respectively. The data suggested that topical application/chewing of honey might help 

prevent gingivitis and caries in patients undergoing orthodontic treatment.66 

Kaur et al (2014) compared the antiplaque effectiveness of green tea catechin 

mouthwash with chlorhexidine gluconate and showed that both the group has 

significant reduction of the plaque. He suggested that green tea can be explored as a 

cost-effective, long-term antiplaque rinse with prophylactic benefits.67 

Sharma et al (2014) conducted a study on effect of two herbal mouthwashes 

on gingival health of school children. In their study they used two herbal 

mouthwashes for 102 school children for 21 days and concluded that chlorhexidine 

and herbal mouthwashes are equally effective in reducing the plaque and gingivitis in 

children.68 

Bhate et al (2015) in their study of comparative effects of chlorhexidine and 

herbal mouth rinses on dental plaque- induced gingivitis determined the PI and GI in 

76 patients befor and after 21 days of use of mouthrinses. They concluded that when  

herbal mouthrinses was compared to 0.12% CHX, 0.12% CHX mouthrinses 

effectively  reduced the clinical symptoms of plaque- induces gingivitis.69 

Abdelmegid F (2015) conducted a study on effect of honey and green tea 

solutions on streptococcus mutans in which he included 30 boys aged 7-10 yrs. They 

were given green tea and honey mouthrinses for those two groups. Each children were 

asked to rinse with mouth washes for two minutes. Salivary samples were collected 

before and after rinsing. The salivary samples were analysed for the streptococcus 

mutans level. They concluded that a single time mouth rinsing with honey and green 

tea solutions for two minutes effectively reduced the number of salivary S. Mutans of 

7-10 yrs old boys.70 



 
REVIEW OF LITERATURE 

 

 21 
 

Jain A et al (2015) on their study of comparative evaluation of honey 

chlorhexidine gluconate and combination of xylitol and chlorhexidine  mouthwash 

which is a clinical determination of plaque level. They included 90 students for a 

month to use the assigned mouthwashes. Salivary samples were collected as baseline 

and after use of mouthwashes for a month. They concluded that there is a significant 

reduction of the –plaque when used with honey and comparison of chlorhexidine and 

xylitol when compared to chlorhexidine.71 

Sravani K et (2015)  in her review of plant products in dental and periodontal 

disease concluded that plant extract like curry leaves has pharmacologically active 

phytochemicls that are usefull in the prevention, treatment various dental diseases and 

maintenance of oral hygine.72 

Priya M B et al (2015) compared the efficacy of chlorhexidine and green tea 

mouth washes in the management of dental plaque- induced gingivitis in which thirty 

students were participated. They were randomly divided into two groups and 

prescribe either chlorhexidine or green tea mouth rinses. Turesky modification of 

Quigley-hein plaque index, loe and sillness gingival index, Ainamo and Bay bleding 

index, tooth stain, and tongue stain were recorded at baseline, 15 days, and 1 mouth. 

And they concluded that green tea containing mouth rinse is equally effective in 

reducing the gingival inflammation and plaque to chlorhexidine.73 

Mageed M J et al (2015)  in his study of antimicrobial effects of green tea 

extracts on porphyromonas gingivalis which is an in vitro study concluded that 

alcoholic green tea was able to inhibit and kill porphyromonas gingivalis and had 

higher concentration of EGCG than the aqueous extract.74 
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Chandra sekar B R et al (2016) in his study of antimicrobial efficacy of 

Antimicrobial efficacy of Acacia nilotica, Murraya koenigii  Sprengel, 

Eucalyptus hybrid, Psidium guajava extracts and their combination on Streptococcus 

mutans and Lactobacillus acidophilus concluded that extracts of curry leaves and their 

combinations with the other extracts were effective against s.mutans and 

L.acidophillus. These could be tried as herbal alternatives to chlorhexidine. 75 

Hormozi M (2016) in his review of effects of green tea and its products on 

dental caries and periodontal disease suggested that green tea polyphenols inhibit the 

growth and cellular adherence of periodontal pathogen, and their production of 

virulence factors. Green tea products might have an effective role in oral health by 

decreasing the incidence of dental caries and periodontal diseases.76 

Thomas A et al (2016) in his study of antimicrobial efficacy of green tea and 

chlorhexidine mouth rinses against streptococcus mutans and lactobacillus and 

candida albicans in children with severe early childhood caries included 30 children 

of age 4-6 yrs with  severe early childhood caries. Children were divided randomly 

into 2 equal groups and were asked to rinse with the prescribed mouth rinses daily for 

two weeks after breakfast under supervision. They concluded that green tea mouth 

rinse can be considered safe, economical and can be used without much concern.10 

Swathy anand P J et al (2016) conducted a study on comparison of efficacy 

of herbal disinfectants with chlorhexidine mouthwash on decontamination tooth 

brush. They used three herbals like neem, green tea and garlic in 75 boys for 14 day. 

They concluded that neem, green tea, and garlic are equally efficacious as CHX and 

these herbal products can be used as potent alternative to CHX as disinfectant of 

toothbrushes.77 
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Sargolzaie et al (2016) in their study of comparative evaluation of green tea – 

alovera mouthwash and chlorhexidine 0.2 % on gingival indices ( A randomizsed 

clinical trial) included 60 patients with periodontal disease were randomly allocated 

into one of the three double blind groups, 20 in each, to receive the following 

treatments: (1) 0.2 % chlorhexidine (2) green-tea alo vera and distilled water. They 

concluded that green tea aloe vera mouthwash improves periodontal health status. 

Therefore it can be used to improve oral and health status.78 

Jain et al (2016) in their study of comparative evaluation of antimicrobial 

efficacy of three different formulations of mouthrinses with multiherbal mouthrinses 

included 120 adolescents of age group 15- 17 yrs. They were divided into four group 

and asked to rinse with the assigned 15ml of mouthrinses for them. The salivary 

samples were analysed for streptococcus mutans before and after rinsing with 

mouthrinses. They concluded that chlorhexidine and herbal mouthrinses were equally 

effective. 79 

Somraj V et al (2016) on their study of effect of  herbal and fluoride mouth 

rinses on s.mutans and dental caries among 12-15yrs old school children included 240 

school children of 12-15yrs. All received 10ml of mouthwash every fortnight for a 

period of one year. They concluded that herbal and fluoride mouthrinses were equally 

effective and recommended for the use in school based dental health education 

program to prevent the dental caries.80 

Hedge R J et al (2017) in his study of comparison of the streptococcus 

mutans and lactobacillus colony count changes  in saliva following 

chlorhexidine(0.12%) mouth rinses, combination mouth tinse, and green tea extract 

(0.5%) mouth rinse, included 75 school children of age 8-12 yrs. They found that 
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there is no statistically significant differences in the reduction of microorganism in 

those group s and they concluded that green tea mouth rinses can be promising 

preventive therapy worldwide for the prevention of dental caries.81 

Goyal A K et al (2017) studied the effect of green tea mouth rinse on 

streptococcus mutans in plaque and saliva in children. In their study they selected 30 

children with inclusion criteria with the age group of 7-14 years. The study was 

conducted over the period of two weeks in which the children were given green tea 

mouth rinses. The salivary samples were analysed for streptococcus mutans and 

lactobacillus before and after giving the mouthrinses. They showed that green tea 

catechin mouthrinses is effective as a mouth wash against S.mutans and having better 

action in plaque as compared to saliva. It can be used as a adjunct to the commercially 

available mouth rinses.82 

Kripel et al (2017) evaluated Herbal Mouthwash (BefreshTM) Vs. 

Chlorhexidine Mouthwash (Clohex Plus) which is Prospective Clinical and 

Microbiological Study. In their study periodontal and gingival index were noted for 

30 patients before and after use of the mouthwash in 1st, 2nd and 3rd visit. They 

concluded that both chlorhexidine and herbal mouthrinse were equally effective and 

herbal mouthrinse had better patient compliance when compared with CHX.83 
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The present study was conducted in the Mahendra Matriculation Higher 

Secondary School, Kumaramangalam, Namakkal dt. Ethical clearance for the study 

was obtained by local ethical committee(IEC/VDCW/23/2016). The school children 

were selected from the age group of 12-15 years. Written informed consent was 

procured from parents of all participants prior to taking part in the study. 

Informed Consent Consideration:  

Each participant was presented with a letter detailing the purpose of the study, 

associated risks, and arrival. Students and parents (if interested) were escorted to a 

room and allowed to review the information. They remained in the consultation room 

and notified the researchers after a decision had been made. In the event a patient 

could not read, someone read the information out loud to the participants and their 

guardians. They were given an opportunity to ask questions and the researcher 

answered all questions prior to receiving final approval to participate in the study. 

Participants were allowed to discontinue during the study period, if they were not 

interested furthermore. Participants were not provided with gifts for the purpose of the 

study. The written permission is got from the institutional head, principal to conduct 

the study for two weeks.  

Inclusion Criteria: 

 Children of both sexes. 

 Age group between 12-15 years. 

 Atleast one decayed tooth. 

 Children who have not received any antibiotic therapy for last 1 month. 

 



 
MATERIALS AND METHODS 

 

  26 
 

Exclusion Criteria: 

 Children with systemic disease. 

 Children allergic to herbal products. 

 Children with history of fluoride intake/under topical fluoride. 

Sampling: 

 Based on the secondary data the sample size was estimated to be 30. Below is 

the sample size calculation using the formula: 

 

Where, Δ Confidence interval ‑ 95% (0.95),  

Power = 80% (0.80), 

Z0.95 = 1.645,  

Z0.80 = 0.84, 

 μ (mean) = 3.8, μ0 (mean) = 3.0, 

Δ2 = 0.64 

Sample size were obtained as 120 students (30 per group). 

Random sampling method:  

The study was double blinded -randomized control design The study sample 

consisted of 120 school children of age 12-15 years.(fig:1) The students were selected 

based on inclusion and exclusion criteria.  
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The selected students were given numerical number from 1 to 120. Then by 

lottery method they were divided into 4 groups in which it consists of 30 members per 

group. 

The four groups are 

GROUP I- 0.2% chlorhexidine (control group) 

GROUP II- Honey 

GROUP III- Green tea 

GROUP IV- Curry leaves 

Preparation of Mouth Rinses: 

Honey: 

Commercially available honey (Dabor). 

Green Tea: 

Commercially available (Lipton) green tea powder is taken and then extracted 

by percolation using distilled water. Five gram of powder is dissolved in 100ml of 

sterile water to get 0.5% of green tea. Freshly prepared green tea mouth rinse was 

used for the study. 

Curry leaves: 

 Curry leaves are powdered after drying and then extracted by percolation 

using distilled water. Five gram of powder is dissolved in 100ml of sterile water to get 

0.5% of curry leaves. Freshly prepared curry leaves mouth rinse was used for the 

study. 
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Materials for procedure: 

1. Mouth mirror 

2. Probe 

3. Explorer   

4. Tweezer  

5. Cotton roll  

6. Kidney tray (fig:2) 

7. Sterile bottles for saliva sample collection (HIMEDIA) (fig:3) 

8. Four mouthrinses ( chlorhexidine, honey, green tea, curry leaves-fig:4) 

9. Thioglycollate (transporting media) 

Materials used in lab:   

1. Mitis Salivarius Agar Media 

2. Mitis Salivarius agar plate/ loop 

3. Rogasa SL Agar Media 

4. Rogossa SL Agar plate/loop 

5. Incubating media 

Instructions to participants: 

All participants were given clear information and instructions regarding the 

saliva collection and mouth rinsing. A clear and understanding demo was given by 

examiner to the participants and all doubts were cleared. 
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Data collection procedure: 

The examination was carried out by the single examiner and was assisted by 

alert and co-operative recorder who followed instructions explicitly and recorded the 

numerals clearly. 

The examination of children between age group of 12 and 15  years  for the 

score of DMFT/dmf was carried out on well lit room in school by sitting in  chair and 

data was entered  on the specially structured format by the criteria recommended by 

WHO (1997). 

 A structured format consisting of name, age, sex, socio demographic details, 

DMFT/dmf Index were filled for each participants. All the details were carefully 

entered accordingly. 

Saliva collection Procedure: 

 A volume of 1ml of saliva were collected prior to the commencement of 

mouth rinsing,i.e at base line and after 2 weeks rinsing i.e. post rinsing. Un-stimulated 

whole saliva samples were collected by asking the children to drool into a sterile 

container for 3-5 min. These unstimulated whole saliva was collected for a 5 min time 

span. The subject, seated at a low table, swallowed residual saliva present in the 

mouth before the beginning of the collection and then, with the head down and mouth 

slightly open, saliva was allowed to drip from the lower lip into a small sterile bottle 

container. 

 

 



 
MATERIALS AND METHODS 

 

  30 
 

Collection of baseline saliva: 

All selected children were given instructions how to rinse using mouthwash 

allotted to them except for honey group as honey applied gingivally. Participating 

children were asked not to drink or eat one hour before collecting the saliva. Each 

child were asked to rinse with 10 ml of water, for 30 seconds and after 2 minutes will 

be asked to spit normal (unstimulated) saliva(2ml) into sterile disposable (5ml) tube 

for baseline count. Collected saliva is transported to the lab.(procedure for 

transportation and microbiological analysis were explained later). 

From the next day the below procedure is followed for mouth rinsing daily for 

2 weeks (14 days). Mouth rinses that are freshly prepared were transferred to sterile 

container for mouth rising(fig:5). The students were asked to rinse with respective 

mouthrinses (fig:6 &7) as follows: 

GROUP I- 0.2% chlorhexidine (control group) – children were asked to rinse 

10ml of 0.2% of chlorhexidine for 2 minutes. 

GROUP II (Honey) - Children were trained to apply the honey gently into the 

gingival sulcus of all teeth, wait for 5 min and then to  repeat the procedure twice. 

GROUP III (Green tea) - Children were asked to rinse 10ml of green tea for 2 

minutes. 

GROUP IV (Curry leaves) - Children were  asked to rinse 10ml of curry 

leaves mouth rinse for 2 minutes. 
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They were collected in the morning between 10.00 and 11.00 am to prevent 

any bias in the concentration of saliva due to circadian rhythm. Children were 

informed not to eat or drink before 1hr in order to reduce debris and stimulation of 

saliva. 

After 2 weeks (14 days), the samples are collected again on 15th day to 

evaluate the antimicrobial efficacy. Saliva is collected in a sterile container by the 

same procedure followed during the baseline saliva collection.(fig:8) 

Transportation of saliva: 

 Saliva is transported to the lab using the transporting media-thiyoglycollate in 

order to prevent the alteration of original composition of the saliva. Collected saliva 

was transported within 2 hr of collection. 

Lab procedures: 

 The microorganism is isolated and incubated using a selective media. 

1) Mitis Salivarius Agar media- S.mutans 

2) Rogasa SL Agar-Lactobacillus 

Preparation of MSA: 

Mitis Salivarius Bacitracin Agar Base (HIMEDIA) 

Composition 

Ingredients Gms / Litre 

 Casein enzymic hydrolysate               15.000 

 Peptic digest of animal tissue             5.000 
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 Dextrose                                              1.000 

 Sucrose                                                20.000 

 Dipotassium phosphate                       4.000 

 Trypan blue                                         0.075 

 Crystal violet                                      0.0008 

 Agar                                                    15.000 

 Final pH ( at 25°C)                            7.0±0.2 

Suspended 90.07 grams in 1000 ml distilled water. They were heated to boiling 

temperature to dissolve the medium completely. Later dispensed and sterilized by 

autoclaving at 15 lbs pressure (121°C) for 15 minutes. They were cooled to 50-55°C 

and added 1 ml of sterile 1% Potassium Tellurite Solution. All the Ingredients were 

mixed well and poured into sterile Petri plates. 

Preparation of Rogasa SL agar: 

Rogosa SL Agar(HIMEDIA) 

Composition 

Ingredients Gms / Litre 

 Tryptose                              10.000 

 Yeast extract                        5.000 

 Dextrose                              10.000 

 Arabinose                            5.000 

 Saccharose                           5.000 

 Sodium acetate                    15.000 
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 Ammonium citrate               2.000 

 Monopotassium phosphate  6.000 

 Magnesium sulphate            0.570 

 Manganese sulphate             0.120 

 Ferrous sulphate                   0.030 

 Polysorbate 80                     1.000 

 Agar                                   15.000 

 Final pH ( at 25°C)            5.4±0.2 

Agar was prepared by suspending 75 grams of the medium in one litre of 

distilled water. They are mixed well and dissolved by heating with frequent 

agitation.Boiled for one minute until complete dissolution. To the above formula 

added 1.32 ml of Acetic Acid Glacial and mixed well. Then they are again heated at 

90 - 100°C for two minutes and they were not autoclaved. But cooled the medium to 

40 – 45°C and dispensed into sterilized containers. The prepared medium is stored at 

8-15°C.  

Culture Method: 

Saliva (0.5 mL) was diluted with 9.5 mL of sterile water and tenfold serial 

dilutions of saliva were made up to 10−6, before plating. Mitis Salivarius Bacitracin 

Agar (MSB) (fig:9) supplemented with potassium tellurite and Rogosa SL (fig:10) 

was used as culture media for isolation of total salivary Streptococci and Lactobacilli, 

respectively. Appropriate amounts of semisolid media was poured onto Petri-plates 

(Sigma-Aldrich) of size 40mm*12mm in a laminar air flow unit and allowed to 

solidify at room temperature.  
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To each plate 100 μL of the diluted sample was spread evenly using a loop 

with a inner diameter of 4mm and the plates were sealed, placed in an anaerobic jar 

with Anaerobic Gas Pack system (Himedia).The MSB agar plates were incubated for 

48 hours at 37°C, whereas the Rogosa selective lactobacillus agar plates were 

incubated anaerobically for 72 hours at 37°C. (fig:11&12) Bacterial colonies were 

observed under a dissecting microscope and deduced on the basis of colony 

morphology, shape and color and in case of doubt confirmation for Streptococci and 

Lactobacilli were done by gram staining or catalase tests, respectively. Colony 

counting was done under a colony counter and the number of CFU were multiplied by 

the number of times the original ml of sample was diluted (the dilution factor of the 

plate counted) and expressed as the number of colony forming units per milliliter 

(CFU/mL) of saliva. 

Morphological and Biochemical Identification of Isolates: 

The colonies showing resemblance to the Mutans Streptococci on the basis of 

morphologic appearance, size, and color characteristics were subjected to a 

biochemical scheme of tests for identification and differentiation of the biotypes. 

The pure isolates obtained on the slants were then subjected to the biochemical 

tests. Strains were distinguished based on their ability to ferment different 

carbohydrates (Mannitol, Sorbitol, Inulin, Mellibiose, Raffinose), the ability to 

hydrolyze arginine, aerobic growth, and susceptibility to bacitracin. The biochemical 

tests were repeated with cultures in order to confirm reproducibility and reliability. 

The colony count was expressed as the number of CFUs per millimetre (CFU/ml) of 

saliva.(fig:13,14,15&16) 
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Outcome measures and statistical analysis: 

All the data were recorded and subjected to statistical analysis in SPSS 17. 

Descriptive statistical tests including the mean Streptococci and Lactobacilli counts in 

the different groups were determined. One-way ANOVA was used to compared the 

mean salivary Streptococcal counts and Lactobacilli counts in the different groups. 

Turkey post hoc test was applied to determine the groups in which the significant 

differences were. Following that Pearson product-moment correlation was run to 

determine the relationship between their salivary Streptococci mutans and L.bacilli 

numbers. The significance level was established at p<0.05 
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Fig:1 Selection of students 

 

 

Fig: 2 Materials used in the study – Diagnostic instruments 
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Fig: 3 Materials used in the study- Sterile container for saliva 

collection 

          

 

Fig: 4 Materials used in the study- Mouthrinses 
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Fig: 5 Transfer of 10 ml of mouth rinse into a sterile container 

 

 

Fig: 6 Mouth rinses given to children 
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                                       Fig: 7 Rinsing with mouthwash by children 

 

 

Fig: 8 Saliva sample collection 
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Fig: 9 Mitis Salivarius Bacitracin agar 

  

Fig: 10 Rogasa SL agar 
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Fig :11 Inoculation of microbes  

 

Fig: 12 Incubation 
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Fig: 13 (a)S.Mutans &(b)L.bacillus colony count (G-I) 

 

(a)                                            (b) 

 

 

Fig :14 (a)S.Mutans &(b)L.bacillus colony count (G-II) 

 

(a)                                             (b) 
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Fig :15 (a)S.Mutans &(b)L.bacillus colony count(G-III) 

                      

(a)                                             (b) 

 

 

Fig :16 (a)S.Mutans & (b)L.bacillus colony count(G-IV) 

     

(a)                                          (b) 
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The mean pre- and post-test S. mutans and lactobacilli species [Table 1] of 

CHX in CFU/ml were compared using paired t-test. The t-value of streptococcus 

mutans and lactobacillus were 13.749 and 14.000 respectively. It is about 33.76 % 

reduction of the microbes in chlorhexidine group. The result indicated a statistically 

highly significant p (0.00) reduction of S.Mutans and L.bacillus in CHX group 

(Table:1& Graph:1). 

Table:1:Paired samples statistics showing mean values (S.Mutans and L.bacilli) 

of baseline and postrinse with standard deviation in chlorhexidine. (Group:I) 

Bacterial colonies Mean Std. Deviation t Sig(2 –tailed) 

S.mutans - baseline 
7.10 0.759 

13.749 0.00 

S.mutans - postrinse 3.70 0.750 

Lactobacilli - baseline 5.53 0.507 

14.000 0.00 

Lactobacill - postrinse 3.67 0.479 

 

Graph :1 Showing mean S.Mutans & L.bacillus difference before and after rinse 

with CHX  
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The mean pre- and post-test S. mutans and lactobacilli species [Table 3] of 

honey  in CFU/ml  were compared using paired t-test. The t-value of streptococcus 

mutans and lactobacillus were 14.333 and 12.042 respectively. It is 21.88 % reduction 

of the microbes in Green tea group. The result indicated a statistically highly 

significant p(0.00) reduction of streptococcus mutans and lactobacillus in honey 

group(Table:2 & Graph:2). 

Table:2:Paired samples statistics showing mean values (S.Mutans and L.bacilli) 

of Baseline and Postrinse with Standard Deviation in Honey (Group-II) 

Bacterial colonies Mean Std. Deviation t Sig(2 –tailed) 

S.mutans - baseline 7.27 0.785 
14.333 0.00 

S.mutans - postrinse 4.17 0.791 

Lactobacilli - baseline 4.57 0.679 
12.042 0.00 

Lactobacill - postrinse 3.57 0.504 

 

Graph :2 Showing mean S.Mutans and L.bacillus difference before and after 

rinse with Honey 
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The mean pre- and post-test S. mutans and lactobacilli species [Table 2] of 

Green tea  in CFU/ml  were compared using paired t-test. The t-value of streptococcus 

mutans and lactobacillus were 11.459 and 8.572 respectively. It is about 28.21 % 

reduction of the microbes in Green tea group.The result indicated a statistically highly 

significant p(0.00)  reduction of S.Mutans and L.bacillus in Green tea group(Table:3 

& Graph:3). 

Table:3Paired samples statistics showing mean values(S.Mutans and L.bacilli)  

of Baseline and Postrinse with Standard Deviation in Green tea(Group-III) 

Bacterial colonies Mean Std. Deviation T Sig(2-tailed) 

S.mutans - baseline 
6.73 1.258 

11.459 0.00 

S.mutans - postrinse 3.70 0.877 

Lactobacilli - baseline 5.20 0.714 
8.572 0.00 

Lactobacill - postrinse 3.73 0.450 

 

Graph :3 Showing mean S.Mutans and lactobacillus difference before and after 

rinse with Green tea 
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The mean pre- and post-test S. mutans and lactobacilli species [Table 3] of 

Curry leaves  in CFU/ml  were compared using paired t-test. The t-value of 

streptococcus mutans and lactobacillus were 19.767 and 4.852 respectively. It is about 

23.70 % reduction of the microbes in curry leaves group. The result indicated a 

statistically highly significant p(0.00)  reduction of streptococcus mutans and 

lactobacillus in Green tea group(Table:4 & Graph:4). 

Table:4:Paired samples statistics showing mean values(S.Mutans & L.bacilli)  of 

Baseline and postrinse with Standard Deviation in Curry leaves(Group-IV) 

Bacterial colonies Mean Std. Deviation t Sig(2 –tailed) 

S.mutans - baseline 6.97 0.765 
19.767 0.00 

S.mutans - postrinse 3.77 0.728 

Lactobacilli - baseline 4.80 0.997 
4.852 0.00 

Lactobacill - postrinse 3.67 0.479 

 

Graph : 4 Showing mean S.Mutans and lactobacillus difference before and after 

rinse with Curry leaves 
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Repeated measures of ANOVA reveals that there is no statistical difference 

between the four groups when comparing the S.Mutans group with p(<0.05) and 

(0.149) at baseline and post rinse respectively,(Table:5 & Graph :5) 

Table:5:Descriptive statistics showing the intergroup comparison of mean 

S.Mutans colonies among four different groups of mouthrinses. 

Bacterial colony Mouthrinses Mean Std. Deviation Sig 

S.mutans - baseline 

Chlorhexidine 7.10 0.759 

0.149 

Green tea 6.73 1.258 

Curry leaves 6.97 0.765 

Honey 7.27 0.785 

Total 7.02 0.926 

S.mutans - postrinse 

Chlorhexidine 3.70 0.750 

0.069 

Green tea 3.70 0.877 

Curry leaves 3.77 0.728 

Honey 4.17 0.791 

Total 3.83 0.803 
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Graph : 5 Showing multiple group comparison of mean S.Mutans having no 

statistical differences 
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Post hoc followed by ANOVA test revealed that curry leaves, honey , green tea and 

CHX exhibited no statistical differences with mean differences in baseline and 

postrinse S.Mutans values p>0.05(Table:6) 

Table:6:Post hoc tests (Multiple comparisonsof four mouthrinses) 

Dependent 

variable 
(i) group (j) group 

Mean 

difference (i-j) 

Std. 

Error 
Sig. 

S.mutans - 

baseline 

Chlorhexidine 

Green tea 0.367 0.237 0.411 

Curry leaves 0.133 0.237 0.943 

Honey -0.167 0.237 0.895 

Green tea 

Chlorhexidine -0.367 0.237 0.411 

Curry leaves -0.233 0.237 0.758 

Honey -0.533 0.237 0.115 

Curry leaves 

Chlorhexidine -0.133 0.237 0.943 

Green tea 0.233 0.237 0.758 

Honey -0.300 0.237 0.585 

Honey 

Chlorhexidine 0.167 0.237 0.895 

Green tea 0.533 0.237 0.115 

Curry leaves 0.300 0.237 0.585 

S.mutans 

postrinse 

Chlorhexidine 

Green tea 0.000 0.204 1.000 

Curry leaves -0.067 0.204 0.988 

Honey -0.467 0.204 0.106 

Green tea 

Chlorhexidine 0.000 0.204 1.000 

Curry leaves -0.067 0.204 0.988 

Honey -0.467 0.204 0.106 

Curry leaves 

Chlorhexidine 0.067 0.204 0.988 

Green tea 0.067 0.204 0.988 

Honey -0.400 0.204 0.207 

Honey 

Chlorhexidine 0.467 0.204 0.106 

Green tea 0.467 0.204 0.106 

Curry leaves 0.400 0.204 0.207 
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Repeated measures of ANOVA reveals that there is no statistical difference between 

the four groups when comparing the lactobacillus colony having p(0.00) and (0.604) 

at baseline and post rinse respectively.( Table:7 & Graph:6) 

Table:7 Descriptive statistics showing the intergroup comparison of mean 

lactobacilli colonies  among four different groups of mouthrinses at different 

time intervals 

Bacterial colonies Mouthwash group Mean Std. Deviation          Sig 

Lactobacilli - baseline 

Chlorhexidine 5.53 0.507 

0.000 

Green tea 5.20 0.714 

Curry leaves 4.80 0.997 

Honey 4.57 0.679 

Total 5.03 0.825 

Lactobacill - postrinse 

Chlorhexidine 3.67 0.479 

0.604 

Green tea 3.73 0.450 

Curry leaves 3.67 0.479 

Honey 3.57 0.504 

Total 3.66 0.476 
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Graph : 6 Showing multiple group comparison of mean Lactobacillus having no 

statistical differences 
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Post hoc followed by ANOVA test revealed that curry leaves, honey , green 

tea and CHX exhibited no statistical differences with mean differences in baseline and 

postrinse lactobacillus values (p>0.05) (Table:8) 

Table:8:Post hoc tests: Multiple comparisons of four mouth  rinses 

Dependent 

variable 
(i) group (j) group 

Mean 

difference 

(i-j) 

Std. 

Error 
Sig. 

Lactobacilli - 

baseline 

Chlorhexidine 

Green tea 0.333 0.192 0.312 

Curry leaves 0.733* 0.192 0.001 

Honey 0.967* 0.192 0.000 

Green tea 

Chlorhexidine -0.333 0.192 0.312 

Curry leaves 0.400 0.192 0.166 

Honey 0.633* 0.192 0.007 

Curry leaves 

Chlorhexidine -0.733* 0.192 0.001 

Green tea -0.400 0.192 0.166 

Honey 0.233 0.192 0.620 

Honey 

Chlorhexidine -0.967* 0.192 0.000 

Green tea -0.633* 0.192 0.007 

Curry leaves -0.233 0.192 0.620 

Lactobacill - 

postrinse 

Chlorhexidine 

Green tea -0.067 0.124 0.949 

Curry leaves 0.000 0.124 1.000 

Honey 0.100 0.124 0.850 

Green tea 

Chlorhexidine 0.067 0.124 0.949 

Curry leaves 0.067 0.124 0.949 

Honey 0.167 0.124 0.534 

Curry leaves 

Chlorhexidine 0.000 0.124 1.000 

Green tea -0.067 0.124 0.949 

Honey 0.100 0.124 0.850 

Honey 

Chlorhexidine -0.100 0.124 0.850 

Green tea -0.167 0.124 0.534 

Curry leaves -0.100 0.124 0.850 
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The purpose of study is to evaluate and compare the three different herbal 

products with that of CHX on salivary S. Mutans and lactobacillus in children. The 

quality of life is impaired by the dental diseases as it causes pain and anxiety. It 

affects the ability of chewing and speech; in addition there is negative impact on self 

esteem. 84 Though there are more newer technologies developed for restoration of 

dental caries, prevention before the development of dental caries is important as 

”Prevention is always better than cure”. Good oral hygiene prevents such oral disease 

which may be achieved by using mouthrinses having antibacterial effect. Thus in the 

present study we searched for such mouthrinses which is economic. 

This was a double blinded randomized control design, where both participants 

and microbiologists were blinded. Here the participants were not aware of the mouth 

rinsing they are given and the micro biologists were also not aware of to which group 

the identification number belongs to. 

School children were selected in the present study as schools form a platform 

to mould the behavior of the child. School is a place for students to learn good oral 

hygiene practices and oral health education programs organized periodically among 

school going children to meet their demands in treatment needs and promotion. 

 A total of 120 schoolchildren aged between 12 and 15 years were enrolled 

into the study. This range of age group represents a full complement of permanent 

dentition (except for third molars).  This is the age group where  the mixed dentition 

stage is crossed. At this range of age the permanent dentition has been exposed to the 

oral cavity for 3–9 years.   

Since 12-year is the global monitoring age for dental caries and 15-year age 

for the assessment of periodontal disease indicators in adolescents.85 Other reason for 
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selecting this age group was the use of mouthrinse as intervention. It would be 

difficult for younger children to rinse and also the microbial flora in younger children 

varies during mixed dentition stage. So the assessment of microbial reduction was 

found to be more meaningful. 

Presence of at least one decayed tooth was included because of increased level 

of streptococcus mutans and lactobacillus level. Those with systemic disease were 

excluded because of risk. School children with history of allergy to herbals were 

excluded. If the children are already with dental flourosis or under topical fluoride 

were also excluded.  

The organism which plays an important role in developing dental caries were 

S.Mutans and Lactobacillus.5 The microorganism chosen for the interpretation is 

streptococcus mutans and lactobacillus because of literatures suggest that 

streptococcus mutans plays an important role in initiation of dental caries and 

lactobacillus plays an important role in the progression of dental caries.7   

Those two microorganism were calculated in this study, to compare the 

efficacy of mouthrinses. There are many chemotherapeutic mouthrinses available in 

the market, one of which is chlorhexidine considered as “Gold Strandard”12 

  CHX is an antimicrobial agent. It acts against the gram positive and gram 

negative organism. It effectively reduces the S.Mutans which is the main causative for 

dental caries. CHX binds to the phospholipids in the inner membrane and there is a 

leakage of low molecular weight compounds like potassium ions. By increasing the 

concentration of the CHX there is progressive damage to membrane. Cytoplasm of the 

cells was chemically precipitated and bacterial stage become irreversible.59 Thus in 

the present study CHX were used as control for the other mouth rinses. 
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 Even though CHX is considered as gold standard they have side effects like 

staining of the teeth, alteration of the taste sensation and supra gingival calculus 

formation.86Many literature has shown that herbal products are equally effectively to 

chlorhexidine. The use of this herbal products were economic and also with less side 

effects. In the present study the three products which was easily available at home 

were included such as curry leaves, green tea and honey. 

 Curry leaves tree is grown all over india and other countries for its aromatic 

and ingredient in Indian cusine, which contains 2.6% 0f essential volatile oil. This 

essential oil is sufficiently soluble in water and helps in oral management.  They 

contain 21000microgram total carotene, 7100 microgram beta carotene, in addition to 

that folic acid, riboflavin, iron, calcium, phosphorus and zinc. The cold extract of 

fresh curry leaves has a ph 6.3 to 6.4. Curry leaves when holded in the mouth for 5-7 

min found to be in reducing halitosis, airborne chemical and bacteria.51 Because of 

their ready and easy availability, curry leaves were chosen as one of the rinses in the 

present study. 

 Green tea is popular daily drink routinely consumed by people. It is available 

in the form of beverages, mouthwash and chewing gum. Green tea has a diverse 

pharmacological properties that includes anti-inflammatory, anti-oxidant, anti-cancer 

and antimicrobial effect.76 The amount of S.Mutans  is reduced and prevents the 

dental caries when green tea is used. There is an indirect antibacterial effect of green 

tea by the stimulation of protective components such as immunoglobulins, lysosome, 

lactofferin, histatin and mucin.87 The polyphenolic compounds like galloyl radicals, 

EGCg and ECg exhibits the strongest GTase inhibitory activity. Green tea reduces 

both GTase activity and bacteria in the oral mucosa.38 This interesting facts made use 

of the green tea in the present study. 
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 Honey has antimicrobial activity against anaerobic, aerobic, gram negative and 

gram positive properties because of its bacteriostatic and bacteriocidic activity. It has 

an anti-inflammatory ,antimicrobial, anti viral, antiseptic, antiparasitic, antimutagenic 

and antitumour effect. Honey contains various polyphenols like caffine acid,chrystin, 

galagrin, quercerin, acacetin, kampherol, pinocembrin, pinobanksin and apigenin88. 

Presence of these components helps in reducing the microorganism that is harmful to 

the oral cavity, which is best suited for mouthrinse in the present study.  

 Evidences are there from studies in which herbal rinses has significant 

reduction of microorganisms.64,68,69,75,83,89,90,91 

Unstimulated saliva was used to assess the parameters as unstimulated saliva 

represents the basal salivary flow rate. To avoid contamination, the saliva was 

collected in sterile containers. Thioglycollate transport media was used to transport 

media, so that the vitality of the organism is maintained. Saliva collection was done in 

the morning between 10 and 10.30am to match the circadian rhythm.92 Each mouth 

rinses has their own mechanism as mentioned above. 

 The present study was carried out under the real life conditions without 

altering the subject’s routine oral hygiene. To standardize rinsing all the study 

participants were asked to rinse under monitoring at school. These rinse carried out 

after breakfast and this could also contribute towards reducing the microbial 

challenge.  

 There are various medium available for streptococcus mutans, though Mitis 

Salivarius provide best result according to Wade et al(1986)32 and Emilson et al 

(1976)31 Lactobacillus is present is best isolated using Rogasa SL agar medium 

according to Ravindran S (2013) and  ramesh K (2013.)93,94 
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  In the present study, the mean baseline value of S.Mutans is about 7.10 and 

the mean postrinse value is 3.70 and for lactobacillus the mean value is 5.53 which is 

baseline and postrinse are about 3.67. There is significant reduction of both 

streptococcus mutans and lactobacillus. (Table:1 and Graph:1). Jenkins(1988) 

suggests that the chlorhexidine molecule, being cationic, attaches to the pellicle by 

one cation leaving the other free  to interact with bacteria attempting to colonize the 

tooth surface. 35 

 MC Bain et al suggests that CHX has broad spectrum anti microbial activity 

with less systemic side effects.47 Many studies suggests that CHX was effective in 

reducing the microbial count of S.Mutans and lactobacillus of saliva 46,95 

 CHX is retained in the oral cavity and is progressively desorbed in 

bateriostatic concentrations 8-12 hr after rinsing. It has not been proved to reduce the 

supragingival calculus and it actually increases the deposits,96 which may inturn 

increases the microbial count. This is contrary to the present study, because  there was 

significant reduction of the microbial count.  

 In the present study the mean base line value and post rinse is about 6.73 and 

3.70 respectively for S,Mutans and the mean base line value and post rinse is about 

5.20 and 3.73 respectively for Lactobacillus (Table:3 and Graph:3) Otake et al(1991) 

showed that extraction of green tea consisting mainly of EGCG,EGC and its epimer 

gallocatechin, which is present in a cup of tea concentration caused a very substantial 

inhibitionof adherence of S.Mutans to saliva coated hydroxyapatite.38 

Hattori et al (1990)37and Otake et al (1991)38 demonstrated that enzymatic 

activity of glucosyl transferases from S.mutans and S.sobrinus is inhibited by tea 

catechein. Yam T S(1997) showed that tea and its components has a broad spectrum 

antibacterial activity.39 It is stated that the cariogenic challenge in a cariogenic diet is 
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reduced by the simultaneous presence of green tea in the diet. Although tea is a source 

of fluoride in addition to many other dietary trace elements, recent studies have 

demonstrated that tea polyphenols rather than fluoride contributes to the 

anticariogenic potential.97 Those above mentioned characteristics may the reason for 

significant reduction of microbes in the present study.  

Many authors compared chlorhexidine with green tea and showed that fall in 

the S.Mutans, Lactobacillus and candida albicans in children which is in favourable to 

the present study.9,10,67,70,73,78 

Goyal et al (2017) show that green tea catechin is effective as a mouthwash 

against S.Mutans count which is in accordance with the present study.82 Balappanavar 

et al (2013) and priya et al (2015) used green tea and showed significant reduction of 

plaque their study. Since they used gingival index score this cannot be compared with 

the present study. When the concentration of the green tea were compared, the first 

study has concentration (0.5%) similar to the present study and different from the 

second study(5% - green tea) 9,73 

Jain (2016) used multi herbal as a mouth rinses and found statistically 

significant reduction of S.Mutans, in terms of efficacy and substantivity both.  79 

Hedge et al (2017) with 0.5% of green tea noted that there was a significant reduction 

(p<0.001)  of both S.Mutans and L.bacillus and preparation of green tea is similar to 

the present study.81 

Abdelmegid(2015)  showed that there is reduction of S.mutans and 

lactobacillus from 2.28 x 108 to 5.64 x 107 , 1.17 x 108 to 2.59 x 10  in honey and 

green tea respectively70 . He had a significant reduction of microbes with p value 

(0.001) which supports the present study. But the preparation of the green tea and 

honey mouth rinse were completely different from the present study. 
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 Tehrani et al (2011), in his study used green tea containing 0.5% of phenolic 

compound as mouthrinses with significant reduction of microbes comparable to the 

fluoride mouthrinses. This study is similar to present study but the variant used were 

different.55 

Thomas A et al (2016)10 found that green tea has microbial reduction of 

S.mutans and L.bacilli and it is more significant than a CHX, which is in contrary to 

the present study. Because in the present study there in 33.76 %  percentage of 

reduction in microbes of  CHX and 28.21% of reduction in microbes of green tea, 

which has no statistically significant differences.  

Honey has good antimicrobial properties.14,15,48,98,99. Honey has been reported 

to have an inhibitory effect on around 60 species of bacteria including aerobes and 

anaerobes, Gram positives, and Gram negatives and also antifungal effect.100 In 

addition to the antibacterial activity, there is an immune modulatory effects in honey 

which acts by stimulating  the release of inflammatory cytokines from monocytes.101  

This property has a wound healing characteristics. 

It is known factor that honey is an important sweetening agent. Bowen and 

Lawrence et al (2005) and Wakeman et al (1948) suggested that honey has a sucrose 

of fermentable sugar for oral bacteria and it is as cariogenic.102,103  In contrast , other 

reports have shown that honey was less cariogenic and used for control of dental 

caries.73 

Dany AL et al (2013)66 compared pH level of sorbital, sucrose, and honey   

and observed that there is no critical drop in pH even after 10-15 min which may be 

the reason for significant reduction of the microbes. Yadav et al (2014) in his study 

evaluated the antimicrobial effect of honey on streptococcus mutans count and 

showed that honey has a significant result which is in accordance with the present 
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study.13 But he used plaque as a sample to note the level of s.mutans and l.bacillus 

unlike in the present study salivary samples were used. 

Mohapatra et al (2011) evaluated the antimicrobial efficacy of honey on 

plaque microflora, both showed antibacterial activities which supports the present 

study. 104In the present study there is microbial reduction of s.mutans and l.bacill from 

7.27, 4.57 to 4.17, 3.57 (CFU/ml) respectively. 

 Rupesh S et al (2014) 105 used manuka honey and observed that significant 

reduction of s.mutans. The authors discussed about the characteristics of manuka 

honey. Because of the presence of unique manuka factor in addition to the hydrogen 

peroxide was the reason for significant reduction of microbes in their study. In the 

present study the reduction of the microbes is 21.8% which was low when compared 

to the other group CHX (33.76%), green tea (28.21) and curry leaves (23.70%). The 

results could be more significant if manuka honey was used. Still the aim of the 

present study was to evaluate the microbial reduction with the products that is easily 

available in home but manuka honey is available in African countries or in online 

stores which is not possible for all community. 

Abdelmegid (2015) compared honey with chlorhexidine and showed a 

significant reduction in S.Mutans and Lactobacilli which is in accordance with 

presence study .46 Only few in-vivo studies were available in literature for honey.70 

Curry leaves has antimicrobial activity.3,75   Bhandari et al(2012) stated that 

external application of curry leaves extract has a great beneficial effect. It used to 

maintain healthy gingival and by preventing plaque and caries.19 Essential oil plays an 

important role in oral health management. This essential oil is present in curry leaves 

which are sufficiently soluble in water50 may be reason for significant reduction of 

microbes in the present study.  
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Ningappa et al. (2010) found M. koenigii to exhibit a broad spectrum of anti-

bacterial activity against human pathogenic bacteria, which were as good as 

commercial antibiotics. The authors recommended the extracts of M. koenigii L. to be 

a nontoxic, anti-oxidant antibiotic.106 Kamat et al. (2015) found the alcoholic extracts 

of M. koenigii L. to exhibit multi potential effect and tremendous pharmacological 

use.107 Ramesh et al (2012) found the chewing of curry leaves to increase the salivary 

pH. The authors concluded that the plant extract could be used as home remedy as it 

creates an oral environment that is unfavourable for microbes.108  

Shekar et al(2014) by his results demonstrated that curry leaves could be used 

a potential antimicrobial agent that is effective against dental caries and plaque 

microorganism.75  Pandit et al (2016) showed that  curry leaves has maximum 

antimicrobial activity against the ethanolic and aqueous extracts which is in the favour 

of present study.109 

  Prabakar et al (2009) compared curry leaves, garlic and tree tea oil on 

Streptococcus Mutans and Lactobacilli in children. Curry leaves used in his study 

shows significant reduction of microbes similar to the present study. But the 

preparation of the curry leaves and percentage of curry leaves are different from the 

present study.29  Clinical trial reports of curry leaves mouthrinse were rare and the 

present study may help for further research for curry leaves mouth rinse.52 

 Somraj et al (2016) demonstrated that herbal mouthwash were equally 

effective as fluoride mouthwash without any side effects with the long time (1 year) 

use of herbal rinse favouring the present study.80 

The percentage of the microbial reduction in the CHX (33.76%) is high when 

compared to other three groups like honey (21.8%), green tea(28.21)  and curry 

leaves(23.70%). But statistically there was no significant difference in the reduction 
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of s.mutans and l.bacillus in between the groups. In the present study it is obvious that 

there was statistically significant reduction of microbes when herbal mouth rinses 

were used. Usually CHX is mostly recommended by physician or dentists only when 

there is local illness of oral hygiene. Though the herbals used in the present study 

could not be used in the systemic or local conditions they may be used for prevention 

of oral disease. The disadvantages and adverse effects of chemical agents can be 

avoided when herbals are used for long term.  

 The soundness of the present study was the study design and random 

allocation of subjects to the groups without any selection bias. Other strength is all the 

mouth rinses were freshly prepared daily and there was no report of adverse effects. 

The oral hygiene practice of the students was not modified for the study purpose.  
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Mouth rinsing for the prevention of dental caries in children is well established 

as a mass prophylactic method and school based supervised mouth rinses are 

relatively cost-efficient when compared to other large-scale caries preventive 

measures. The present study showed the effectiveness of herbal mouth rinses in the 

reduction of Streptococcus mutans count and glucan synthesis by Streptococcus 

mutans among schoolchildren who used the mouth rinses for a period of two weeks. 

In order to validate the effects of herbal mouth rinses on dental caries further long 

term research is needed. 

To recapitulate, currently there is no standardized mouth rinses made of curry 

leaves, honey and green tea till now. This study shows that simple preparation of 

herbal rinses in home may help to maintain better oral hygiene. Hence, the need of the 

hour is to refine the definition of herbal or natural, in that context. The present study 

can still prove that herbal rinses were reliable and efficacious, as the synthetic 

products are and can also be used for long-term use. 

The following conclusions are derived from the above study: 

 Honey, green tea and curry leaves can be used as a mouthrinses in home for 

the prevention of dental caries. 

 The effectiveness of green tea mouth rinses was higher followed by curry 

leaves and honey. 
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106 

106 

104 

              104 
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79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

 

 

25079 

25080 

25081 

25082 

25083 

25084 

25085 

25086 

25087 

25088 

25089 

25090 

25091 

25092 

25093 

25094 

25095 

25096 

25097 

25098 

25099 

25100 

25101 

25102 

25103 

25104 

 

10⁴ 

10⁶ 

108 

107 

108 

108 

107 

107 

107 

107 

108 

107 

108 

108 

108 

107 

10⁴ 

10⁶ 

107 

107 

106 

108 

10⁴ 

10⁶ 

107 

107 

 

 

105 

105 

105 

104 

105 

105 

106 

105 

105 

106 

105 

105 

106 

105 

105 

106 

106 

104 

105 

105 

104 

105 

105 

106 

105 

             105 
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105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

 

25105 

25106 

25107 

25108 

25109 

25110 

25111 

25112 

25113 

25114 

25115 

25116 

25117 

25118 

25119 

25120 

 

108 

108 

108 

107 

106 

108 

108 

107 

107 

107 

107 

108 

108 

107 

107 

107 

 

         

106 

106 

104 

105 

105 

106 

106 

106 

104 

        104           

105 

104 

105 

105 

106 

        104        

 

 

1to 30- Chlorhexidine 

31to 60-Curry leaves 

61to 90-Green tea 

91to 120-Honey 

The above mentioned values are baseline before rinsing with mouthwash. 
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After 2 weeks 

NATURE OF SAMPLE: SALIVA 

S:NO 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Sample ID 

 

25001 

25002 

25003 

25004 

25005 

25006 

25007 

25008 

25009 

25010 

25011 

25012 

25013 

25014 

25015 

25016 

25017 

25018 

25019 

25020 

25021 

25022 

25023 

25024 

25025 

25026 

Streptococcus mutans 

 

103        

103 

104 

105 

103 

104 

104 

105 

104 

103 

103 

103 

103 

103 

103 

103 

104 

103 

105 

103 

104 

104 

105 

105 

104 

104 

   Lactobacilli 

 

104 

103 

103 

103 

103 

104 

104 

104 

104 

104 

104 

103 

103 

103 

104 

104 

103 

103 

106 

104 

105 

105 

104 

104 

104 

104 
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         27                                    

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

 

 

25027                            

25028 

25029 

25030 

25031 

25032 

25033 

25034 

25035 

25036 

25037 

25038 

25039 

25040 

25041 

25042 

25043 

25044 

25045 

25046 

25047 

25048 

25049 

25050 

25051 

25052 

103 

104 

105 

105 

105 

106 

104 

104 

104 

106 

103 

103 

103 

103 

103 

103 

104 

104 

105 

105 

105 

10⁶ 

104 

105 

104 

104 

              

104 

103 

104 

104 

103 

106 

104 

103 

104 

104 

104 

104 

103 

103 

103 

105 

105 

104 

105 

105 

105 

104 

103 

103 

104 

103 
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53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

73 

72 

74 

75 

76 

77 

78 

 

 

 

25053 

25054 

25055 

25056 

25057 

25058 

25059 

25060 

25061 

25062 

25063 

25064 

25065 

25066 

25067 

25068 

25069 

25070 

25071 

25072 

25073 

25074 

25075 

25076 

25077 

25078 

                     104 

105 

105 

105 

106 

104 

104 

104 

106 

105 

105 

106 

104 

104 

104 

106 

10⁴ 

103 

103 

103 

103 

103 

103 

104 

10⁶ 

107 

 

 

 

104 

104 

104 

104 

103 

103 

103 

105 

105 

104 

105 

105 

105 

          104 

105 

105 

104 

103 

104 

104 

103 

106 

104 

103 

105 

105 
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79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

 

 

25079 

25080 

25081 

25082 

25083 

25084 

25085 

25086 

25087 

25088 

25089 

25090 

25091 

25092 

25093 

25094 

25095 

25096 

25097 

25098 

25099 

25100 

25101 

25102 

25103 

25104 

 

106 

104 

104 

104 

106 

10⁴ 

103 

103 

103 

103 

103 

103 

104 

10⁶ 

10⁴ 

10⁶ 

104 

104 

104 

106 

10⁴ 

103 

103 

103 

103 

103 

 

 

 

105 

104 

105 

105 

104 

103 

104 

104 

103 

106 

104 

103 

105 

104 

103 

104 

104 

103 

106 

104 

105 

104 

103 

104 

104 

103 
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105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

 

25105 

25106 

25107 

25108 

25109 

25110 

25111 

25112 

25113 

25114 

25115 

25116 

25117 

25118 

25119 

25120 

                    103 

104 

105 

105 

105 

106 

104 

104 

104 

106 

103 

106 

104 

104 

104 

106 

 

         

104 

104 

104 

103 

103 

103 

105 

105 

104 

105 

105 

105 

104 

105 

105 

104 

 

 

1to 30- Chlorhexidine 

31to 60-Curry leaves 

61to 90-Green tea 

91to 120-Honey 

The above mentioned are post rinse values after ( 2weeks) rinsing with mouthwash. 
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                                                    INFORMED CONSENT 

 I have been informed about the procedures of the study. I have understood 

that I have the right to refuse my consent or withdraw it any time during the study 

time.  I have been provided ample time to ask questions and I have been clarified to 

my satisfaction. I am also aware that by subjecting to this study, I will have to give 

more time for assessments by the doctor and that these assessments do not interfere 

with the benefits. I have been explained the contents of the informed consent in a 

language understandable to me and I am signing this document on my own. 

I,_________________________ the undersigned , give my consent to be a participant 

of this study. 

 

 

SIGNATURE OF STUDENT:                           SIGNATURE OF THE GUARDIAN:           

 NAME :                                        

ADDRESS AND PHONE NUMBER:  

 

 

 

 



Scanned by CamScanner
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