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ABSTRACT 

Plants are known to possess compounds having therapeutic, anti-inflammatory as well as anti-bacterial properties. 

So the present work was planned to analyze phytochemical constituents and screening of antimicrobial properties of 

methanolic extract of Psidium guajava and Nyctanthes arbor-tristis against two isolated mouth pathogenic bacterial 

strains. A total of 30 oral swabbed samples were collected from Institute of Biosciences and Biotechnology, 

Chhatrapati Shahu Ji Maharaj University campus, Kanpur (U.P.), India from participants. After culturing, two 

strains were characterized and found to be Enterococcus faecalis and Staphylococcus aureus. Characterization of 

isolates was done by morphological and biochemical tests. The above isolated strains were tested for their 

sensitivity towards the Psidium guajava and Nyctanthes arbor tristis methanolic leaves extract by disc diffusion 

method. The presence of Phytochmicals determined by qualitative phytochemical tests. The highest antimicrobial 

properties were shown by methanolic extract of Psidium guajava with Staphylococcus aureus at concentration 

100%, 50%, 25% and 12.5% with zone of inhibition having diameter of 10.5 ± 0.50 mm, 9.7 ± 0.25 mm, 8.7 ± 0.68 

mm and 7.6 ± 0.36 mm respectively while with Enterococcus faecalis, zone of inhibition having diameter of 9.4 ± 

051 mm, 7.9 ± 0.40 mm, 7.3 ± 0.25 mm and 5.8 ± 0.25 mm respectively in comparison to methanolic extract of 

Nyctanthes arbor-tristis 
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_____________________________________________________________________________ 

INTRODUCTION 

Oral cavity consists of large number of bacterial population. The suitable temperature, moist environment and 

presence of food particles in the oral cavity provide the favorable condition for the bacterial growth [1]. The 

infection results in the formation of dental plaques. Dental plaque is a biofilm that not grow only on the tooth 

surface but also under the gums [2]. Biofilm provides ground for the formation of dental caries and inhabitants of 

pathogenic bacteria that play a central role in fermentation of nutrients such as sucrose, fructose, and glucose; 

resulting in acid production by pathogens leading to demineralization of the tooth enamel [3]. In the developing 



Dinesh Kumar et al.   J. Chem. Pharm. Res., 2019, 11(5):70-78 

 

71 
 

countries including India, a significant proportion of dental problems are due to poor oral hygiene [4]. Dental 

disease is painful, and most importantly, it is linked with diabetes, high blood pressure, heart disease, and multiple 

sclerosis [5]. The pain becomes worst by heat, cold, or sweet foods and drinks [6,7]. Today, to maintain good oral 

hygiene many chemicals and mechanical measures are coming up. Only mechanical measure, that is using 

toothbrush and or interdental dental aids will be insufficient to maintain plaque control for long period of time. 

Therefore, people use chemical measures such as toothpaste and other mouth-rinses. So these chemical measures 

will be having active components against micro-organisms. These chemotherapeutic agents contain health hazard 

chemicals including fluorides. For the treatment of dental diseases some plant extracts are used as medicines. The 

extract also prevents the formation of biofilm by the bacteria [8]. Plants are rich in a wide variety of phytochemical 

constituents such as tannins, alkaloids, terpenoids and flavonoids. These have been found to possess antimicrobial 

properties under in vitro condition. So they may serve as an alternative, effective, cheep and safe antimicrobial 

agents for the treatment of microbial infections [9-11]. Several studies have reported that the use of herbal extract 

for the control of infectious bacteria [12-15]. Hence present study was designed to investigate the antimicrobial 

efficacy of Psidium guajava and Nyctanthes arbor-tristis extract against oral micro flora by using disc diffusion 

method and analysis of phytochemical constituents present in plants that play important role in inhibition of 

bacterial growth in oral cavity. 

MATERIALS AND METHODS 

Clinical Samples Collection 

Total 30 oral swab samples were collected from participants of Institute of Biosciences and Biotechnology, 

Chhatrapati Shahu Ji Maharaj University campus, Kanpur (U.P.), India by using sterile cotton bud under aseptic 

condition. 

Isolation and Identification of Oral Cavity Bacteria 

Oral swab samples were used to isolate the oral pathogenic bacteria. The samples were collected aseptically and 

then swabbed on nutrient agar (NA) and manitol salt agar (MSA) with help of sterile cotton bud. The swabbed plate 

was incubated at 37°C for 24 hrs. After the colonies were isolated on media, the selected colonies were further 

streaked on nutrient agar plate to obtained pure culture and for presumptive identification. Identification of isolates 

of pure culture was based on morphological and biochemical characteristics and growth pattern on selective media 

by following the procedure recommended in the Bergey’s Manual. The biochemical tests involved catalase, Gelatin 

hydrolysis, Methyl Red (MR), Voges Proskauer (VP), Indole and Simmon’s Citrate test were done as described 

[16]. 

Plant Collection 

Psidium guajava and Nyctanthes arbor-tristis samples were collected from medicinal garden of Chhatrapati Shahu 

Ji Maharaj University, Kanpur (U.P) India, and the taxonomic identity of the plant was done by Dr. R. K. Pandey 

(Associate Professor), Department of Botany Jai Narayan Degree College, Lucknow. The plant leaves were selected 

for phytochemical analysis and its antimicrobial properties was tested against isolated oral bacteria. 
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Extract Preparation 

The fresh leaves of Psidium guajava and Nyctanthes arbor-tristis were washed with distilled water to remove 

extraneous matter and dried at room temperature. The dried leaves were crushed to make fine powder with the help 

of grinder. Powder of each plant leaves was extracted with methanol. Extracts were filtered by filter paper and the 

solvent was evaporated carefully at low temperature until it reached its maximum concentration [17]. Final 

concentration was supposed as 100% and it was serially diluted in methanol solution to form different concentration 

as 50%, 25%, and 12.5%, and then stored at 4°C for phytochemical analysis and testing its antimicrobial properties 

against isolates. 

Phytochemical Analysis of Plant Extracts 

100% concentration of plant extracts were screened for the presence of major phytocompounds such as alkaloids, 

flavonoids, glycosides, phenols, and tannins. The presence of phytocompounds was determined by qualitative 

phytochemical analysis using standard methods [18-21]. 

Screening of Antimicrobial Sensitivity 

Antibacterial activities of the medicinal plants extracts were screened on MHA media against two isolated oral 

bacterial strains i.e. Staphylococcus aureus and Enterococcus faecalis by disc diffusion method [22,23]. The 

bacterial strains were inoculated in sterile DW and swabbed over the Muller Hinton Agar (MHA) plates with the 

help of sterile cotton bud. The swabbed plates were marked as 100%, 50%, 25% and 12.5%. Sterile filter paper discs 

(5 mm diameter) were soaked in respective concentration of plant solution and placed at proper marked place on 

MHA swabbed plates. Then plates were incubated at 37°C for 24 hours. After incubation the zone of inhibition was 

measured as diameter for each concentration. 

 

RESULTS AND DISCUSSION 

The development of antibiotic resistance power in oral microflora against different toothpaste containing antibiotics 

pose health hazard as infections have become a big problem. There has been an increasing incidence of multiple 

resistances in oral pathogenic bacteria largely due to indiscriminate use of commercial antimicrobial drugs 

commonly employed in toothpaste for inhibition of growth of oral pathogens. This has forced researchers to search 

for new antimicrobial substances from sources of medicinal plants. 

Isolation and Identification of Bacterial Stains 

From the collected 30 oral swab samples, two strains were isolated (Figures 1 and 2) and identified as 

Staphylococcus aureus and Enterococcus faecalis on the basis of morphological and biochemical characteristics. 

Identification of isolates obtained from pure culture was based on biochemical characteristics such as gram staining, 

catalase, gelatine hydrolysis, indole, Methyl Red (MR), Voges Proskauer (VP), and Simmons citrate test (Figure 3) 

and growth pattern on selective and differential media according to the procedures recommended in the Bergey’s 

manual of Determinative Bacteriology [24]. The morphological and biochemical characteristics are shown in Table 

1. 
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Figure 1. Isolation of S. aureus on MSA media from mouth swab sample 

 

Figure 2. Isolation of E. faecalis on NA media from mouth swab sample 

 

A                                                B                                               C 

 

D                                             E                                         F 
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Figure 3. Shows growth pattern on nutrient agar and different biochemical test for identification of isolates that observed A. Growth of 

Staphylococcus aureus on nutrient agar B. Growth of Enterococcus faecalis on nutrient agar C Staphylococcus aureus catalase +ve D. 

Enterococcus faecalis catalase –ve E. Staphylococcus aureus gelatine +ve F. Enterococcus faecalis gelatine +ve G. Staphylococcus aureus 

MR +ve H. Enterococcus faecalis MR –ve I. Staphylococcus aureus VP +ve J. Enterococcus faecalis VP +ve K. Staphylococcus aureus 

indole +ve L. Enterococcus faecalis -ve M. Staphylococcus aureus citrate –ve N. Enterococcus faecalis citrate –ve. 

 

Table 1. Biochemical tests performed for identification of isolates 

Morphological and 

Biochemical Test 

Staphylococcus 

aureus 

Enterococcus 

faecalis 

Colony colour on NA media Golden brown Watery white 

Colony elivation Circulr convex Pin point Convex 

Gram Staining +ve +ve 

Catalase +ve –ve 

Gelatin hydrolysis +ve +ve 

Indole +ve –ve 

Methyl Red (MR) +ve –ve 

Voges Proskauer (VP) +ve +ve 

Simmons citrate –ve –ve 
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Phytochemical Analysis 

Phytochemical results shows that the methanolic extract of Psidium guajava was rich in tannins, phenols, alkaloids, 

flavonoids and glycocides while Nyctanthes arbor-tristis extract was rich in alkaloids, flavonoids, glycocides and 

tannins but phenolic compounds were not found (Table 2). 

Table 2 Presence of phytochemicals in the methanolic extract of Psidium guajava and N. arbor-tristis 

Phytochemicals 

Test 

colour 

Medicinal Plant 

Psidium guajava 

Nyctanthes arbor-

tristis 

Alkaloids Orange + + 

Flavonoids Brown + + 

Phenols Green + ¯ 

Glycocides Yellow + + 

Tannins Dark blue + + 

 

Susceptibility against Plant Extracts at Different Concentration 

The extract of Psidium guajava and Nyctanthes arbor-tristis showed promising effect against the isolated 

Staphylococcus aureus and Enterococcus faecalis at different concentrations (100%, 50%, 25% and 12.5%). The 

diameter of zone of inhibition at different concentration of extract is shown in Table 3 and their variation in 

antimicrobial activity is shown in Figures 4 and 5. In the Figure 6 Psidium guajava methanolic extract showed 

highest antimicrobial activity against Staphylococcus aureus in comparison to Enterococcus faecalis. Here the 

inhibition against S. aureus and E. faecalis was concentration dependent. In S. aureus, 100%, 50%, 25% and 12.5% 

concentration showed diameter of zone of inhibition as 10.5 ± 0.50 mm, 9.7 ± 0.25 mm, 8.7 ± 0.68 mm and 7.6 ± 

0.36 mm respectively while in E. faecalis 9.4 ± 051 mm, 7.9 ± 0.40 mm, 7.3 ± 0.25 mm and 5.8 ± 0.25 mm 

respectively. Figure 7 shows antimicrobial activity of Nyctanthes arbor-tristis extract against S. aureus and E. 

faecalis. The results of inhibition by Nyctanthes arbor-tristis extract were also concentration dependent in both S. 

aureus and E. faecalis. 100%, 50%, 25% and 12.5% concentration showed zone of inhibition with diameter 10.03 ± 

0.45 mm, 4.07 ± 0.40 mm, 3.17 ± 0.47 mm and 2.67 ± 0.29 mm respectively with S. aureus and with E. faecalis as 

7.50 ± 0.50 mm, 3.27 ± 0.25 mm, 2.63 ± 0.15 mm and 1.83 ± 0.35 mm respectively. 

Table 3 Antimicrobial activity of P. guajava and N. arbor-tristis leaf extracts by Disk-diffusion method 

Plant Extract Pathogens 

Zone of inhibition (mm) at different concentration (%) 

100% 50% 25% 12.50% 

Psidium guajava 

Staphylococcus 

aureus 10.5 ± 0.50 9.7 ± 0.25 8.7 ± 0.68 7.6 ± 0.36 

Enterococcus 

faecalis 9.4 ± 051 7.9 ± 0.40 7.3 ± 0.25 5.8 ± 0.25 

N. arbor-tristis 

Staphylococcus 

aureus 10.03 ± 0.45 

4.07 ± 

0.40 

3.17 ± 

0.47 2.67 ± 0.29 

Enterococcus 

faecalis 7.50 ± 0.50 

3.27 ± 

0.25 

2.63 ± 

0.15 1.83 ± 0.35 
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Figure 4. Variation in antimicrobial activity of Psidium guajava extract 

 

Figure 5. Variation in antimicrobial activity of N. arbor-tristis extract 

 

            

A                                                   B   

Figure 6. Psidium guajava extract shows zone of inhibition with concentration 100%, 50%, 25% and 12.5% and measured zone of 

inhibition on A. Staphylococcus aureus and B. Enterococcus faecalis 
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A                                                               B   

Figure 7. Nyctanthes arbor-tristis extract shows zone of inhibition with different concentration 100%, 50%, 25% and 12.5% and 

measured zone of inhibition on A. Staphylococcus aureus and B. Enterococcus faecalis 

 

CONCLUSION 

The present work evaluated mouth microflora which contained S. aureus and E. faecalis and comparative analysis of 

antimicrobial activity was assessed by methanolic leaf extract of Psidium guajava and Nyctanthes arbor-tristis. Both 

the literature and experimental results suggest that the Psidium guajava and Nyctanthes arbor-tristis are traditional 

medicine, containing important phytochemical constituents such as alkaloids, flavonoids, tannins, glycosides and 

other phenolic compounds that have antimicrobial properties against isolated mouth bacteria such as S. aureus and 

E. faecalis [25-29]. Psidium guajava methanolic extract showed highest antimicrobial activity against S. aureus in 

comparison to Enterococcus faecalis. Similar results were obtained with Nyctanthes arbor-tristis extract against S. 

aureus and E. faecalis, however after 100% concentration there were marginal differences between zone of 

inhibition at 50%, 25%, and 12.5% concentration. The antimicrobial activity of Psidium guajava against E. faecalis 

and S. aureus was highest in comparison to methanolic extract of Nyctanthes arbor-tristis. Phytochemical study 

would help to establishment of some compounds that could be used to formulate new and more potent antimicrobial 

drugs of natural origin against oral microflora [30,31]. The alkaloids and flavonoids of the plant possess various 

applications in the field of medicine and greatly used in rheumatoid arthritis, malaria and skin diseases [31]. The 

plant is still used in their native places due to its medicinal properties. Thus study highlights important antimicrobial 

properties which can have potential clinical applications. 
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