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Abstract  

  

The present study was carried out to evaluate the phytochemical and antimicrobial activity of sixteen medicinal plants 

against five microbial strains causing oral infections. The phytochemical analysis carried out revealed the presence of 

alkaloids, flavonoids, glycosides, tannins, saponins, reducing sugar and steroids in most of the medicinal plants.  The 

antimicrobial  activity  of ethanolic extract of sixteen medicinal plants were evaluated using well diffusion method 

against Streptococcus mutans, Enterococcus faecalis, Lactobacillus acidophilus ,Candida albicans and Candida 

tropicalis. Ethanolic extracts of Calendulla officinalis and Mangifera indica were not effective against Streptococcus 

mutans and Enterococcus faecalis respectively. However, Azadirachta indica, Centella asiatica, Lannea coromandelica, 

Rosa centifolia, were showing week and the extract of Acacia nilotica, Citrus limon, Citrus sinesis, Emblica officinalis 

,Glycyrrhiza glabra, Juglans regia, Ocimum sanctum, Mentha piperita and Psidium guajava displaying strong 

antimicrobial activity against most of the test species. The ethanol extracts of Syzygium aromaticum showing strong 

antimicrobial activity against all test species. The results provide justification for the use of the medicinal plants to treat 

various oral infections. 

 

Keywords: Medicinal plants, well diffusion method, Antimicrobial activity.  
 

 

1. INTRODUCTION 

 

Periodontal diseases, Endodontic, dental caries and oral 

candidiasis are common oral pathologies affecting human 

community
1
. These diseases are caused by some plaque 

forming bacteria and fungus, which reside in the oral 

cavity. Periodontal diseases have mainly caused by 

Streptococcus and Candida species 
2
. Candida albicans 

and Candida tropicalis are not cariogenic, but were 

included in this work because these are pathogenic fungus 

causing oral thrush particularly in immunocompromised 

person 
3
. 

 

Dental caries is a microbial pathology caused by, bio 

film consisting of microbes present on tooth surface 
4
. It is 

a disease that has been associated with cariogenic species 

of Streptococcus, mainly Streptococcus mutans and 

Lactobacillus spp
5
.In India, 60-70% of the children are 

affected by dental caries 
6
. Fermentation of carbohydrate 

by acidogenic oral microbes, play important role in dental 

plaque, the pH decreases below to 5.5 and 6.0 for enamel 

and dentin, respectively and it causes demineralization of 

the underlying enamel or dentin, it is the key for initial 

development of dental caries
 7

. Streptococcus mutans and 

Lactobacillus acidophilus can colonize on the tooth 

surface and initiate formation of the plaque by 

synthesizing extracellular polysaccharide from sucrose
8
.  

Periodontitis is caused primarily by anaerobic bacteria 

microbes Porphyromonasgingivalis, Peptostreptococcus 

micros and Prevotellainter media as well as, by facultative 

anaerobic bacteria 
9
. Periodontal pathology, are a group of 

diseases which affects one or more of the periodontal 

tissues (i.e. alveolar bone, cementum, periodontal ligament 

and gingiva)
10

. 

 

Oral candidiasis is the most common, treatable fungal 

infection in the early and late life 
11. 

Oral candidiasis is 

also known as oral thrush, oral candidosis, 
12

oropharyngeal candidiasis, moniliasis
13

candidal 

stomatitis, muguet. It is an oral mucosal infection seen in 

immuno-compromised persons
14

. It is a disease caused by 

a species of the yeast Candida. The yeast, under favorable 

environment has ability to transform into a pathogenic 

hyphae form. Conditions that, supports this transformation 

include- broad spectrum antibiotic therapy, xerostomia, 

over use of antibiotics, immune dysfunction, rise of AIDS, 

increase in organ transplantations, diabetes, the use of 

invasive devices, and the presence of removable 

prostheses. There are many species of Candida namely C. 

albicans, C. tropicalis, C. glabrata, C. guillermondii, C. 

http://en.wikipedia.org/wiki/Periodontium
http://en.wikipedia.org/wiki/Periodontium
http://en.wikipedia.org/wiki/Periodontium
http://en.wikipedia.org/wiki/Alveolar_bone
http://en.wikipedia.org/wiki/Cementum
http://en.wikipedia.org/wiki/Periodontal_ligament
http://en.wikipedia.org/wiki/Gingiva
http://en.wikipedia.org/wiki/Periodontal_pathology#cite_note-2
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parapsilosis, C. krusei, C. pseudotropicalis and C. 

stellatoidea but C. albicans is most often causes dental 

diseases 
15.

Enterococcus faecalis is the most commonly 

implicated bacteria in asymptomatic persistent disease. 

The highly complex nature of the bacteria poses a great 

challenge in endodontics
16

.It is a predominant organisms 

implicated in the root canal failures and persistent 

infections 
17, 18

. In post treatment of apical periodontitis the 

prevalence ranges is from 24% to 77% 
19

. 

 

Several drugs and antibiotics, such as chlorhexidine, 

ampicillin and quaternary ammonium-antiseptics, have 

been very effective in preventing oral infections 
20

.However, various side effects such as- tooth and 

restoration staining, diarrhea, increasing of calculus 

formation and disarrangements of the intestinal and oral 

flora has been associated with the use of these chemicals 
21

. 

 

Use of medicinal plants can be a useful as alterative 

measure. Medicinal plants products have been used since 

ancient times in folk medicine, involving both eastern and 

western communities
22

. Many plants and plant-derived 

antimicrobial and medically bioactive components are 

used in therapeutics for the treatment of oral hygiene
23

. 

During past few years, the development of antibiotic 

resistance as well as the appearance of undesirable side 

effects of certain drugs has lead to the search of new 

antimicrobial agents mainly among plant extracts with the 

goal to discover new phytochemicals, which reduces side 

effects 
24, 25

. 

 

This study have been designed to evaluate the 

antimicrobial activity of sixteen medicinal plants against 

oral flora and its efficacy comparison with 2% 

Chlorhexidine 

 

2. MATERIAL AND METHOD 

 

2.1 Plant Materials 

 

The fresh air dried plant parts were collected from the 

different forest and market of Himachal Pradesh and 

Uttrakh and. These were authenticated by Dr. A.S. 

Sandhu, National Institute of Pharmaceutical Education 

and Research (NIPER), Chandigarh, India.  

 

Sr. 

No. 

Botanical name of 

Medicinal Plants 

Common name Family Part Used Herbarium/ 

Museum No. 

1.  Acacia nilotica Kikar, Babul Fabaceae Stem NIP-H-205 

2. Azadirachta indica Neem Meliaceae Leave NIP-H-207 

3. Calendulla officinalis Pot marigold Asteraceae Flower NIP-H-208 

4. Centella asiatica Brahmi Mackinlayaceae Leave NIP-H-209 

5. Citrus limon Lemon Rutaceae Fruit peel NIP-H-211 

6. Citrus sinesis Orange Rutaceae Fruit peel NIP-H-212 

7. Emblica officinalis Amla Phyllanthaceae Fruit NIP-H-213 

8. Glycyrrhiza glabra Mulethi Leguminosae Root NIP-NPM-CD-162 

9. Juglans regia Walnut Juglandaceae  Bark NIP-H-214 

10. Lannea coromandelica  Jhingangummi Anacardiaceae Twig NIP-H-215 

11. Mangifera indica Mango Anacardiaceae Stem NIP-H-216 

12. Mentha piperita Peppermint  Labiatae Leaves NIP-H-217 

13. Ocimum sanctum Tulsi Lamiaceae Leave NIP-H-218 

14. Psidium guajava  Guava Myrtaceae Twig NIP-H-219 

15. Rosa centifolia  Red Rose Rosaceae Flower NIP-H-220 

16. Withania somnifera   Ashwagandha Solanaceae  Root NIP-NPM-CD-165 

 

Table 1: List of Medicinal Plants Used in Study. 

 

The details of the medicinal plant/plant parts screened 

their families Herbarium / Museum number were 

mentioned in Table 1.Fresh plant materials were washed in 

tap water, air shaded dried and then powered in 

homogenizer and stored in airtight bottles. 

 

2.2 Preparation of Extracts 

 

Air shade dried powdered parts of medicinal plants 

material (100gm) of table no. 1, were ethanol extracted 

(500ml) separately by soaking, for 48hrs at room 

temperature. The solvent were removed under reduced 

pressure to obtain crude ethanol extract of different  

 

 

 

plants. The extracts were dried and stored in a glass bottle 

and kept at 4-6
0
C for further use of antimicrobial and 

phytochemical screening. 

 

2.3 Phytochemical Screening 

 

Qualitative phytochemical analysis of ethanolic extract of 

sixteen medicinal plants were carried out using standard 

protocol to assess, different types of bioactive constituents 

present in the  medicinal plants using different chemical 

tests. Screenings were carried out for glycosides reducing 

sugar, steroids, saponins, alkaloids, tannins and 

flavonoids
26, 27

. 
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2.3.1Test for Alkaloids 

 

0.5 g of the extract was diluted to 10 ml with acid alcohol, 

boiled and filtered. 2 ml of dilute ammonia was added to 5 

ml of the filtrate, followed by the addition of 5 ml of 

chloroform. The mixture was shaken gently to extract the 

alkaloid base, and the chloroform layer was extracted with 

10 ml of acetic acid. The chloroform layer was divided 

into two portions. Mayer’s reagent was added to one 

portion and Drag gendorff’s reagent to the other. The 

formation of a cream (with Mayer’s reagent) or reddish 

brown precipitate (with Draggendorff’sreagent) was 

regarded as positive for the presence of alkaloids. 

 

2.3.2Test for Cardiac Glycosides 

 

0.5 g of extract was diluted to 5 ml in water and 2 m of 

glacial acetic acid containing one drop of ferric chloride 

solution was added to it. 1 ml of concentrated sulphuric 

acid was added to form a layer, and the colour at the 

interphase was recorded. A brown colour ring at the 

interface indicated the presence of a deoxy sugar 

characteristic of cardenolides. A violet ring may appear 

below the brown ring, while in the acetic acid layer; a 

greenish ring may form just above the brown ring and 

gradually spread throughout this layer. 

 

2.3.3Test for Terpenoids 

 

2 ml of chloroform was added to 0.5 g of the extract. 

Concentrated H2SO4 (3 ml) was carefully added to form a 

layer, and the solution was observed for a reddish brown 

coloration at the interface, which indicated the presence of 

terpenoids. 

 

2.3.4Test for Steroids  

 

Extracts were separately evaporated on water bath and 

residue was formed. A few mg of residue was taken in 2ml 

of chloroform. To this 2ml of concentratedH2SO4 was 

added by the side of the testy tube. The test tube was 

shaken for few minutes. A red colour developed in the 

chloroform layer and lower layer of acid gave greenish 

yellow fluorescence. This colorization and fluorescence is 

due to presence of steroids. 

 

2.3.4Test for Flavonoids 

 

Three methods were used to test for flavonoids. (i) Dilute 

ammonia (5 ml) was added to a portion of an aqueous 

filtrate of the extract. Concentrated sulphuric acid (1 ml) 

was then added. A yellow colouration that disappeared on 

standing indicated the presence offlavonoids. (ii) A few 

drops of 1% aluminium solution were added to a portion 

of the filtrate. A yellow colouration indicated the presence 

of flavonoids. (iii) A portion of the extract was heated with 

10 ml of ethyl acetate over a steam bath for 3 min. The 

mixture was filtered, and 4 ml of the filtrate was shaken 

with 1 ml of dilute ammonia solution. A yellow 

colouration indicated the presence of flavonoids. 

 

2.3.5 Test for Tannins 

 

About 0.5 g of the extract was boiled in 10 ml of water in 

a test tube and then filtered. A few drops of 0.1% ferric 

chloride were added, and the solution was observed for 

brownish green or a blue-black colouration. 

 

2.3.6 Test for Reducing Sugars 

 

The ethanol extract (0.5 g in 5 ml of water) was added to 

boiling Fehling’s solution (A and B) in a test tube. The 

solution was observed for a colour reaction (a purple ring 

at the junction of two liquids). 

 

2.3.7 Test for Saponins 

 

5 ml of distilled water was added to 0.5 g of extract in a 

test tube. The solution was shaken vigorously and 

observed for a stable persistent froth. The froth was mixed 

with three drops of olive oil and shaken vigorously, after 

which it was observed for the formation of an emulsion. 

 

2.4 Antimicrobial Activity 

 

2.4.1 Preparation and Standardization of Microbial 

Inoculum 
 

All test microbial strains used in the antimicrobial assay 

were procured from Institute of Microbial Technology 

(IMTECH), Chandigarh, India- Lactobacillus acidophilus 

(MTCC 10307), Enterococcus faecalis (MTCC 439) 

Streptococcus mutans (MTCC 890), Candida tropicalis 

(MTCC 184) and Candida albicans (MTCC 854). The 

microbes were sub cultured on the specific culture media 

recommended for different microbe such as- Lactobacillus 

MRS broth (Lactobacillus acidophilus), Brain heart 

infusion broth (Streptococcus mutans and Enterococcus 

faecalis), and Sabouraud’s Dextrose broth (Candida 

albicans and Candida tropicalis) incubated at 37°C. 

Turbidity produced was adjusted to match 0.5 McFarland 

standard (10 
8 

cfu/ml) which was further adjusted 10 

cfu/ml
28.

 

 

2.4.2 Agar well diffusion method 

 

The antimicrobial analysis of sixteen plant extracts was 

evaluated by using the agar well diffusion technique.  The 

20 ml of sterilized agar’s (Lactobacillus MRS Agar, Brain 

Heart Infusion Agar, Sabouraud’s dextrose agar)  were 

poured into sterile petriplate, after solidification, 100 µl of 

microbial inoculums were swabbed on the respective 

plates. With the help of sterile gel puncher, the wells were 

punched over the agar plates. The punched agar plates 

were filled with 100μl of ethanolic extracts of plant. 2% 

Chlorhexidine was taken as positive control. The plates 

were incubated at 37ºC for 24 hours. After incubation, 

inhibitory zones were measured in millimetres using 
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veneer callipers.  

 

2.5 Statistical Analysis 

 

The results of antimicrobial analysis were subjected to 

statistical analysis. The values of growth inhibitory zones 

expressed in mean ± SD (standard deviation) of three 

triplicates. 

 

3. RESULT & DISCUSSION 

 

The sixteen ethanolic extracts of medicinal plants were 

tested against oral microbes, Streptococcus mutans and 

Lactobacillus acidophilus the most common bacterial 

strains, that causes dental plaque and caries; Enterococcus 

faecalis associated with various periradicular diseases 

including- asymptomatic chronic periradicular, primary 

endodontic infections and persistent infections, Candida 

albicans and Candida tropicalis are some other pathogenic 

fungal species that knowingly cause several oral diseases, 

such as oral thrush and Candidiasis. 

 

The antibacterial properties of sixteen medicinal plants 

may be due to presence of different medically active 

agents which were classified as bioactive antimicrobial 

compounds
29

. Constituents of secondary metabolites- such 

as alkaloids, tannins, steroids, glycosides, flavonoids, 

terpenoids, saponin, reducing sugar and several other 

compounds are phytochemicals of plants that serve as a 

defence mechanism against many microbes, insects and 

other herbivores. This work revealed the presence of 

bioactive compounds like alkaloids, flavonoids, 

glycosides, tannins, terpenoids, steroid etc, in most of the 

selected plants which could be responsible for their 

antibacterial and antifungal property. 

 

The phytochemical constituents of the selected 

medicinal plants are summarized in table 2. These 

medically active constituents are known to act by different 

ways and exert antimicrobial property. 

  

Sr. 

No 

Ethanolic extract of 

Medicinal Plants 

Alkaloids Glycosides Terpenoids Steroids Flavonoids Tannins Reducing 

Sugars 

 Saponin 

1.  Acacia nilotica + + + + + + + + 

2. Azadirachta indica + + + + + - + + 

3. Calendulla 

officinalis 
+ + + + + - - + 

4. Centella asiatica + + + + + + + - 

5. Citrus limon + - + + + + + - 

6. Citrus sinesis + - + + + + + + 

7. Emblica officinalis + + - - + + + + 

8. Glycyrrhiza glabra - - - + + - - + 

9. Juglans regia + + + - + + - + 

10. Lannea 

coromandelica  

_ _ + _ + + - - 

11. Mangifera indica + - + - + + + - 

12. Mentha piperita + - + + + + + + 

13. Ocimum sanctum + + + + + + + + 

14. Psidium guajava  + + + + - + + + 

15. Rosa centifolia + + + - + + + + 

16 Withania somnifera   + + + - - - + + 

 

Table 2: Phytochemical Activity of Ethanolic Extract Medicinal Plants. 

 

 

In this study Acacia nilotica and Ocimum sanctum were 

showing strong phytochemical activity were as, the most 

of phytochemicals were found in Azadirachta indica, 

Centella asiatica, Mentha piperita and Psidium guajava. 

The minimum numbers of secondary metabolites were 

observed in Glycyrrhiza glabra,Lannea coromandelica 

and Withania somnifera. 

 

Alkaloids are formed as secondary metabolic 

byproducts and have been reported for the antimicrobial 
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activity
30

. In this work alkaloids are present in all ethanolic 

extract of twenty medicinal plants except Glycyrrhiza 

glabra and Lannea coromandelica. Antimicrobial property 

of saponins is due to, its ability to, cause leakage of certain 

enzymes from the cell and proteins
31

.All medicinal plants 

except Centella asiatica, Citrus limon, Lannea 

coromandelica and Mangifera indica have saponins. 

Glycosides serve as defence mechanisms against predation 

by many microorganisms, insects and herbivores
32

. 

Glycosides were present in most of the plants except, 

Citrus limon, Citrus sinesis, Glycyrrhiza glabra, Lannea 

coromandelica, Mangifera indica and Mentha piperita. 

Flavonoids forms complex with soluble proteins, extra 

cellular and with bacterial cell walls
33

.  Except Psidium 

guajava and Withania somnifera all medicinal plants have 

flavonoids, in this study. Steroids have been reported, to 

have the correlation between membrane lipids, 

antibacterial properties and sensitivity for steroidal 

compound indicate, the mechanism in which the steroids 

specifically associate with membrane lipid and exerts its 

action by through leakages from liposomes 
34

.  In this 

present work Acacia nilotica, Azadirachta indica, 

Calendulla officinalis, Centella asiatica, Citrus limon, 

Citrus sinesis, Glycyrrhiza glabra, Mentha piperita, 

Ocimum sanctum and Psidium guajava have Steroids. 

Tannins bind to proline rich proteins and interfere with the 

protein synthesis
35

. Acacia nilotica, Centella asiatica, 

Citrus limon, Citrus sinesis, Emblica officinalis, Juglans 

regia, Lannea coromandelica, Mangifera indica, Mentha 

piperita, Ocimum sanctum, Psidium guajava and Rosa 

centifolia were the medicinal plants having Tannins in this 

study. 

 

Sr 

no. 

Medicinal Plants  S. mutans E. faecalis L. acidophilus C. albicans C.tropicalis 

Zone of Inhibition in Millimeters 

1. Chlorhexidine ( + ve control) 30.3 ± 2.0 30 ±  3 25 ± 1 20 ± 2.4 19 ± 1 

2. Distil water (-ve control) - - - -  - 

3.  Acacia nilotica 24.6 ± 1.1 24.3 ± 0.5 22.6 ± 2.08 22.6 ± 1.5 19.3 ± 2.08 

4. Azadirachta indica 17.6 ± 2.0 17.3 ± 1.5 22.3 ± 2.08 20.3 ± 3.05 19.3 ± 0.5 

5. Calendulla officinalis - - 12.3 ± 1.5 18 ± 2 - 

6. Centella asiatica 15 ± 1 10 ± 2 15 ± 3 15 ± 4 14.6 ± 1.1  

7. Citrus limon 19.3 ± 1.1 14.3 ± 1.5 30.3 ± 0.5 20.3 ± 2.5 20 ± 1  

8. Citrus sinesis 20 ± 2 - 28.3 ± 1.5 18.6 ± 0.5 20 ± 2 

9. Emblica officinalis 24.6 ± 0.5 22.6 ± 1.5 26.6 ± 1.5 18.6 ± 1.5 22.3 ± 2.08 

10. Glycyrrhiza glabra 20 ± 2 25 ± 3 19.3 ± 1.5 17 ± 2 18 ± 1 

11. Juglans regia 19.6 ± 1.5 20 ± 2.6 19 ± 3 20.6 ± 1.1 19.6 ± 2.5 

12. Lannea coromandelica  16.3 ± 1.5 12.3 ± 1.1 18.3 ± 1.5  15.3 ± 1.1 - 

13. Mangifera indica - - - 15 ± 2 12 ± 1 

14. Mentha piperita 19.6 ± 1.5 19.6 ± 2.08 25.6 ± 1.1 24.6 ± 1.5 16 ± 1 

15. Ocimum sanctum 20 ± 2 22 ± 2 17.6 ± 2.0 17 ± 2 16 ± 2 

16. Psidium guajava  20.6 ± 1.5 19.6 ± 0.5 20.6 ± 1.5 18.6 ± 0.5 20 ± 1 

17. Rosa centifolia 15 ± 1 - 11 ± 2 16.3 ± 1.5 12 ± 3 

18. Withania somnifera   22 ± 2 18.3 ± 1.5 19.3 ± 2.0 22 ± 2 18.6 ± 0.5 

 

Table 3: Antimicrobial activity of Medicinal plants expressed in mean ± SD (standard deviation). 

 

 

Evaluation of antibacterial and antifungal activities of the 

sixteen medicinal plants extracts are summarized in Table 

3 and figure 1.1, 1.2, 1.3, 1.4, 1.5. Sixteen medicinal 

plants tested for antimicrobial activity, all ethanolic 

extracts showed antimicrobial activity, by inhibiting one 

or more test microbial species. The zone of inhibition by 

oral species against sixteen ethanolic extract shows that 

the extracts of Calendulla officinalis and Mangifera Indica 

were not effective against Enterococcus faecalis and 

Streptococcus mutans respectively.  The extracts, of 

Acacia nilotica, Citrus sinesis, Citrus limon, Emblica  

 

 

officinalis, Juglans regia, Glycyrrhiza glabra,Ocimum 

sanctum, Mentha  piperita, Psidium guajava and Withania 

Somnifera were displaying strong antimicrobial activity, 

against all the test oral microbes. However, Centella 

asiatica, Azadirachta indica, Lannea coromandelica and 

Rosa centifolia were showing week. Some medicinal 

plants, Citrus limon , Citrus sinesis, Emblica officinalis, 

Mentha piperita  have potency higher than 2%  

Chlorhexidine against Lactobacillus acidophilus and  

Acacia nilotica,Azadirachta indica, Mentha piperita, 

Withania somnifera  have higher potency against  Candida 

albicans. 
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Figure 1.1 Antibacterial Activities of Medicinal Plants against Streptococcus mutans. 
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Figure 1.2: Antibacterial Activities of Medicinal Plants against Enterococcus faecalis. 
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Figure 1.3: Antibacterial activities of medicinal plants against L.actobacillus. 
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Figure 1.4: Antibacterial activities of medicinal plants against Candida albicans. 
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Figure 1.5: Antifungal Activities of Medicinal Plants against Candida tropicalis 
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4. CONCLUSION 

 

The present study helps to establish some compounds of 

natural origin that could be used to formulate new and 

more potent antimicrobial agent, which act on some 

pathogenic micro-organisms associated with human 

diseases. Some medicinal plants have potency higher than 

2% Chlorhexidine against some test oral microbes. This 

study has provided a documented scientific evidence of 

the important role that medicinal plants play as 

antimicrobial agent in the treatment of oral diseases, 

thereby explaining their popular application as traditional 

remedies. 
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