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ABSTRACT Dental caries and other periodontal diseases are major public health concern. Currently, several 
antibiotics have been tested for the treatment of these diseases but their unpleasant side effects have led 
dentist to recommend its use for short period only. This has led to the search of new antimicrobial agents 
mainly among natural plant extracts. The objective of this study is to isolate and identify dental pathogens 
and to examine antibacterial activity of Azadirachta indica (Neem) and  Psidium guajava (Guava)  plant 
leaves  extracts against these  dental pathogens. Six pathogens were isolated and identified  from oral cavity. 
Methanolic leaves extracts of these two plants were prepared and compared for their Antibacterial 
efficiencies against dental pathogens. Agar well diffusion method was used for the Antibacterial activity. Of 
the two plant extracts, Psidium guajava (Guava) showed efficient inhibitory activity against all isolated 
dental pathogens.  
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INTRODUCTION 
                Dental caries and periodontal diseases are the major infectious diseases on a global scale. In 
addition to causing oral diseases, oral microorganisms are responsible for a wide range of systemic diseases 
beyond oral cavity.16 Destruction of calcified tissue was created by acids, which are the result of 
carbohydrate metabolism of acidogenic bacteria ensuing to dental caries.9 The most efficient way to prevent 
caries and other periodontal diseases is to remove the biofilm by brushing and flossing the teeth and 
conducting periodic dental cleaning or prophylaxis.17 Unfortunately, most people fail to maintain a sufficient 
level of oral control through mechanical removal only, which has called for the use of oral products 
containing antimicrobial ingredients as a complementary measure to diminish biofilm formation on the 
tooth surface.13 Therefore, the use of chemicals as a complementary measure to diminish the tooth surface 
biofilm is necessary and has proven to be a valuable tool to diminish the tooth surface biofilm.3,10 The 
antimicrobials penicillin, ampicillin, tetracycline, erythromycin and vancomycin have efficacy to prevent 
dental caries in vitro & in vivo. But these drugs have many side effects. Therefore, it is necessary to explore 
naturally available products which can act against the caries causing bacterial thus helping out in preventing 
the latter and also is safe.11 Natural products are typically secondary metabolites, produced by plants and 
microorganisms in response to external stimuli such as nutritional changes. They are widely used in the 
pharmaceutical industry for their remarkable structural diversity and range of pharmacological activities.6   
New and effective antimicrobial agents with broad-spectrum activities from natural sources are now 
become the demand of the day because of the development of resistance of pathogens against antibiotics 
caused by the indiscriminate use of modern antibiotics.2 

                  The present study was aimed to determine the potential antibacterial activities of methanolic 
extracts from two selected medicinal plants leaves belonging to different families against human dental 
pathogenic bacteria. Both the plants assayed in this study are commonly used as medicinal plants in 
different localities of the world. 
 

METHODOLOGY 
1. Collection of plant materials:  

Two plant materials such as Azadirachta indica (Neem) and Psidium guajava (Guava) were collected 
from botanical garden of Shivchhatrapati College,Aurangabad and immediately transported to 
laboratory. Leaves of both plants were separated from stem. 

2. Preparation of plant leaves extract:  
Both plant leaves were washed with water and dried in shade at room temperature for two weeks. 
The dried plant materials were ground to a fine powder and then 10g of each plant leaves powder 
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was extracted in methanol by Soxhlet extractor. After complete extraction, the extracts were filtered 
and concentrated at 45˚C by vacuum rotary evaporator. The concentrated extracts were dried in 
oven and stored at 4˚C until use.7,11. 

3. Isolation of dental pathogens:  
Total 10 samples were collected from patients attending City Dental Centre in Aurangabad city. 
Samples were collected aseptically by rubbing the dental plaques, local lesion ,decayed teeth and 
gum edge attached to teeth with the aid of sterile cotton swab with assistance of dentist. All samples 
were placed in sterilized containers and immediately transported to laboratory. Serial dilution 
spread plate technique was used for isolation. All Collected samples were diluted in saline and 
0.1ml of each sample dilutions were spread on nutrient agar plates. All plates were incubated at 
37˚C for 24 hours. After incubation, growth was observed and colony characteristics were noted .12  

4. Identification of dental pathogens: 
Identification of dental isolates was done on the basis of standard microbiological techniques 
involving Cultural, Morphological and Biochemical Characteristics according to Bergey’s Manual of 
Systematic Bacteriology.21 

5. Determination of Antibacterial activity of plant leaves extract against dental pathogens : 
Antibacterial activity was determined by agar well diffusion method. Four different concentrations 
of both plant extracts were prepared in Methanol ranging from 100 mg/ml- 400 mg/ml. 1 ml of 
each isolated bacterial suspension was mixed with soft agar medium and poured over basal agar. 
All plates were allowed to solidify. 5 wells of 6 mm diameter were made in solidified agar medium. 
In four wells, each concentration of both plant leaves extract was added and in the central well 
methanol was added as negative control. Zones of inhibition were compared with standard 
antibiotics Ampicillin which was used as positive control.4,5. 

 

RESULT AND DISCUSSION 
                   In this study two plants, Neem and Guava leaves were collected from botanical Garden (Fig.1 and 
2.).Neem and Guava leaves extracts were  prepaerd  in methanol  by Soxhlet extraction method.The obtained 
liquid extracts of both plant leaves were then concentrated using Vacuum rotory evaporator  and dried in 
oven (Fig.No.3).  
                Dental caries is very common and up to 80% of the world population may suffer from some form of 
this disease during their lifetime (Hamoud Khalid Alshaya et al.,2016). In this study, we attempted to isolate 
and characterize oral bacterial species from dental caries, oral lesions and decayed tooth of the patients. 
Here we isolated six different bacterial species (Fig.No.4) from these dental samples which are common to 
the oral cavity. These isolates viz. isolate 1,2,3,4,5,& 6 were identified by comparing the results of cultural 
characterization (Table No.1) and Biochemical characterization (Table No.2) with Bergey’s Manual of 
Systematic Bacteriology namely as Streptococcus mutans, Lactobacillus sp., Neisseria sp., Staphylococcus 
epidermidis, Enterococcus faecalis, Streptococcus oralis respectively. Similar species were also identified by 
Hamoud Khalid Alshaya et al. (2016).  
             Antimicrobial resistances a threat to all branches of medical and public health practice (Kumar et 
al,2013).The antibacterial activity of the Guava and Neem leaves extracts was assessed using the agar well 
diffusion method by measuring the diameter of growth inhibition zones (Fig.No.5 & 6). We found that 
methanolic extracts of both leaves were successful in killing the bacteria in a dose dependent manner (Table 
No.3). Both plants exhibited the good inhibitory activity against all isolated pathogens except isolate 4 
(Staphylococcus epidermidis) was not inhibited by Neem leaves extract. Both the extracts GLE and NLE 
showed highest zones of inhibition against isolate 2 (Lactobacillus sp.) at concentration of 400 mg/ml, i.e. 25 
mm and 21mm respectively. Bhuva R.M.(2015) reported antibacterial activity of Neem against Streptococcus 
mutans. Menon G. R. et al. (2016) reported maximum zone of inhibition with streptococcus mutans (27mm) 
and the zone of inhibition against Enterococcus faecalis and Lactobacillus was found to be 24 mm and 18 
mm respectively. In this study zone of inhibition shown by methanolic extract of Neem (A.Indica) against 
S.mutans was found to be 16mm,which is more compared to the results reported by  Bhuva R. M.2015 i.e. 
11mm. Out of these two plants, Methanolic Guava extract was the most effective comparative to that of 
Neem. Among  the leaf, bark and flower extracts , the methanol leaves extract of guava showed potential 
inhibitory effect against S.mutans (11 to 20mm) (Rani A.2013.). It is previously reported that guava can be 
beneficial in oral disease like peridontitis (Shetty S 2017). Biswas et al.(2013) concluded from their work 
that guava extracts have antibacterial effects only on gram positive bacteria but not on gram negative, but in 
our study guava showed good antibacterial effect against both gram negative as well as positive bacterial 
isolates.  
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                  By considering the results we conclude that Guava leaves might be promising for development of 
new oral care products and it can be a potential therapeutic agents for Periodontal disease.Although the 
guava leaf extract and Neem leaf extract used in this study are not known to have any side effects, oral 
retention and duration of both  plants are important factors that need to study. Thus further research is 
necessary to know the antimicrobial effectiveness and safety of both plant extracts in-vivo.  

 
                 Fig.1 Psidium guajava (Guava)                             Fig.2. Azadirachta indica (Neem)  
 

 
Fig.3. Dried Plant Leaves extracts of Guava and Neem  Fig.No.4.Isolation of Dental pathogens on NA 

 

Table.No.1.Colony Characteristics of isolated dental pathogens 

Colony  
Characteristics  

Isolate 1  Isolate 2  Isolate 3  Isolate 4  Isolate 5  Isolate 6  

Size  0.5-2 mm  0.5-3mm  1-3mm  1-2mm  2mm  0.5  

Shape Spherical  Circular  Spherical  Spherical  spherical  Spherical  

Colour   Creamish  Cream white  Grayish white  White  Off white  Off white  

Opacity  Opaque  Opaque  Opaque  Opaque  Opaque  Opaque  

Elevation  Low convex  Elevated  Convex  Raised  Low convex  Low convex  

Margin  Regular  Regular  Regular  Regular  Entire  Entire  

Consistency  Butyrous  Moist  Moist  Moist  Moist  Moist  

surface  Smooth  Smooth  Smooth  smooth  smooth  smooth  

Gram’s Reaction  Gram +ve  Gram +ve  Gram -ve  Gram +ve  Gram+ve  Gram+ve  

Motility  Nonmotile  Nonmotile  Nonmotile  Nonmotile  Nonmotile  Nonmotile  

 

Table No.2.Results of Biochemical characterization for all isolates 

Biochemical Test  Isolate 1  Isolate 2  Isolate 3  Isolate 4  Isolate 5  Isolate 6  

Starch Hydrolysis  Negative  Positive  Positive Negative  Negative  Positive 

Catalase  Negative  Negative  Positive Positive Negative  Negative  
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Oxidase  Negative  Negative  Positive Negative  Negative  Negative  

Glucose fermentation  Positive Positive Positive Positive Positive Positive 

Lactose Fermentation  Positive Positive Negative  Positive Positive Positive 

Mannitol Fermentation  Positive  Positive Negative Negative Positive Negative 

Sucrose Fermentation  Positive Positive Negative Positive Positive Negative 

Indol Test  Negative  Negative  Negative  Negative  Negative  Negative  

MR  Negative Negative Positive Negative Negative Negative 

VP  Positive Negative Negative Positive Positive Negative 

Citrate  Negative Negative  Negative Negative Negative Negative 

Hemolysis  α  α  γ  γ  β  α  

 

 
Fig.No.5. Antibacterial activity of Neem extract 

 

 
Fig.No.6. Antibacterial activity of Guava extract 
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Table No.3. Antibacterial activity of NLE and GLE 
Sample 
 Extract  

Isolates            Diameter of zone of Inhibition (mm) 
100  
mg/ml  

200  
mg/ml  

300  
mg/ml  

400  
mg/ml  

Negative control 
(Methanol) 

 
Guava Leaves 
Extract  

1  10  10  11  12  -  
2  19  21  24  25  -  
3  13  14  14  16  -  
4  12  14  15  18  -  
5  11  15  16  23  -  
6  12  13  14  17  -  

 
Neem Leaves 
Extract  

1  14  15  15  16  -  
2  13  17  18  21  -  
3  15  16  17  20  -  
4  -  -  -  -  -  
5  11  15  16  23  -  
6  12  13  14  17  -  
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