
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 19, Issue 6 Ser.7 (June. 2020), PP 22-29 

www.iosrjournals.org 

DOI: 10.9790/0853-1906072229                                www.iosrjournal.org                                               22 | Page 

 

Antibacterial Activity of Herbal Extracts against Oral Bacteria: 

An Invitro Study 
 

Bedkekar Sushma
1
,R Murali

2
, Shamala A

3
,Mansi Yalamalli

4
, Bhargav Kashyap

5
 

1-5
(Department of Public Health Dentistry, Krishnadevaraya College of Dental Sciences, Bengaluru, Karnataka, 

India) 

 

Abstract:  
Background: Medicinal plants have received a lot of interest for producing agents that could be considered as 

treatment options against oral bacteria. Dental caries has been strongly associated with Streptococcus mutans. 

Literature suggests that Enterococcus faecalis is associated with chronic periodontitis and failed root canal 

treatments.  

Wheat grass, Kokum, Sumac berry and Jambu seed are some of the natural products that have received renewed 

interest for their antimicrobial effect. The present study was conducted to investigate the effect of Wheat grass, 

Kokum, Sumac berry and Jambuseed on Streptococcus Mutans&E.Faecalis.The present study aimed to evaluate 

and compare the antimicrobial efficacy of four herbal extracts against E. faecalis bacteria and streptococcus 

mutans. 

Materials and Methods: 25 μl   of   E.Faecalis culture and 25 μl of Streptococcus mutans culture were added to 

the BHI agar and poured into sterile petri plates. Ethanolic extracts of Wheat grass, Kokum, Sumac berry and 

Jambu seed was obtained and inoculated into the wells of petri plates. 0.2% chlorhexidine was also inoculated 

into the well which served as control. These plates were incubated aerobically at 37 
0
C for 24 hours. The zone 

of inhibition of growth around the well was observed and measured using Vernier caliper.  

Results: The zone of inhibition was observed using agar diffusion method. The present study revealed that the 

herbal plant GarciniaIndica (kokum) had higher zone of inhibition when compared to the other products tested. 

Conclusion:According to results obtained from the present study the antimicrobial efficacy can be summarized 

as follows: kokum extract exhibited highest antimicrobial efficacy followed by Jambu seed extract and Sumac 

Berry extract. 

Key Word:Antimicrobial activity, Chlorhexidine, Herbal Extract, E. faecalis bacteria and streptococcus 

mutans. 
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I. Introduction 
Plants provide a natural blueprint for the development of new drugs and hence they have made 

considerable contributions to human health and well-being.
24

In recent years research has focused on herbal 

medicines due to their wide range of biological and medicinal properties owing to the presence of natural 

phytochemicals.This could offer an effective alternative to synthetic preparations with higher safety margins and 

lower costs. The increasing interest in promoting health in natural and simple way has intensified the research in 

the field of indigenous products to boost oral health.  

When compared to synthetically produced antimicrobial agents, natural herbs have been scientifically 

proven to be safe and effective alternative for bleeding gums, halitosis, mouth ulcers, and preventing tooth 

decay without side effects.
26 

Hence it is warranted that further studies need to be undertaken with herbal 

products and compared with the gold standard in order to show the effectiveness and hence prove its merit.
26 

Some of the natural products that are receiving renewed interest in research are Wheat grass, Kokum, 

Sumac berry and Jambu seed. 

 Wheat grass refers to the young grass of the common wheat plant, Triticumaestivum which is widely 

used as a health food supplement. Wheat grass juice contains nutrients and Vitamins A, C, E and B complex, 

including B12 and also has high content of bioflavonoids. Wheatgrass has shown to possess good anti-

inflammatory, antioxidant, anti-carcinogenic, antibacterial and anti-aging properties.
27 

Garciniaindica commonly called as „Kokum‟, found in Konkan region of Maharashtra, Goa, Karnataka 

and Kerala has a myriad of health benefits.
4,5

Kokum fruit has useful antioxidant, anti-cancer, anti-fungal, anti-

inflammatory, antibacterial, cardio protective and anti-ulcer properties. It is a traditional home remedy in case of 

flatulence, heat strokes and infections.
5
 Kokum improves digestion and appetite. It helps to fight cancer, 

paralysis and bad cholesterol. It is known to improve skin health. Kokum butter is used as skin moisturizer
6 
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Sumac is cultivated in a wide area from the Canary Islands to the Mediterranean coast, Iran and 

Afghanistan.In traditional medicine, this plant has been used for the treatment of anorexia, diarrhea, 

hemorrhage, and hyperglycemia.
6
It is used as a spice in Middle Eastern cuisine to add a tart, lemony taste to 

salads or meat. 

Jambul (Syzygiumcumini) have several biological activities including anti diabetic, anti-inflammatory, 

gastro protective and antibacterial activity.
8 

Since the above mentioned natural products have shown to possess beneficial effects on overall general 

health, along these lines it was proposed to investigate the antimicrobial effect of Wheat grass, Kokum, Sumac 

berry and Jambu seed against oral pathogens. 

There has been growing interest in the use of natural products. Mouth rinses can be a promising option 

to help in averting plaque arrangement and dental caries. Dental caries is the most prevalent multifactorial 

infectious disease. The main causative organism in plaque formation and dental caries is Streptococcus mutans. 

Enterococcus species, in particular enterococcus faecalis, have been found to be associated with chronic 

periodontitis and failed root canal treatments involving chronic apical periodontitis.  

The therapeutic effect all over the tooth surface including interproximal areas can be delivered better 

with the use of mouth rinses where even toothpastes are not as effective
26 

ChlorhexidineGluconate (CHX) a potent antiplaque agent, is regarded as the "gold standard" anti-

microbial agent  active against many oral pathogens However prominent side effects like taste alteration, tooth 

discoloration, mucosal discoloration, supragingival calculus formation,oralulcerations,unilateral, or bilateral 

parotid swelling desquamation of oral mucosa and also restricted usage in pediatric patients cannot be 

ignored.
25,26,29,30

Hence, there is a need to find alternative to chlorhexidine . 

The aim of this study was to evaluate the antibacterial activity of herbal extracts of wheatgrass, kokum, 

sumac berry and jambu seed against streptococcus mutans and E.faecalis bacteria.  

Hence, the study attempts to explore the possibility of a cost effective herbal oral hygiene product for 

use in dentistry. 

 

II. Material And Methods 
Ethanol extraction of the herbal product. 

30 g of the commercially available herbal product was added to 100 ml of 95% ethanol and brought to 

a paste in a mortar and pestle and ground for 20 minutes, it was then filtered using Whatman filter paper 

No.2.The filtrate was transferred to a sterile petri plate and alcohol was allowed to evaporate.
26 

The extracted powder was weighed, i.e. 20mg and dissolved in 1ml of sterile distill water, and thus 2% 

concentration of the herbal extract was obtained. This ethanol extract of the herbal product was stored at +4 
0
 C 

till use. 

 

Preparation of fresh culture of Enterococcus Faecalis 

E.Faecalis ATCC29212 was inoculated into 5 ml of BHI broth and incubated at 37
0
 C for 4 hrs. The 

turbidity of the culture was adjusted to McFarland standard 0.5(approx.=1.5x10
8
cfu/ml) 

BHI agar was freshly prepared in 30 ml quantity and sterilized in autoclave. After sterilization, the agar 

was cooled to 50
0
C, 25 μl of the adjusted E.Faecalis culture was added to the medium, mixed well and poured 

into sterile petri plates. The agar was allowed to set and wells of 6mm diameter made in the medium using 

sterile templates. 

50 μl of the test materials were inoculated into separate wells i.e. wheatgrass extract, kokum extract, 

jambu seed extract and sumac berry extract.0.2% chlorhexidine was also inoculated into the well which served 

as control. 

The plates were incubated aerobically at 37
0
 C for 24 hrs. The zone of inhibition of growth around the 

well was observed and measured using Vernier caliper. 

 

Preparation of fresh culture of streptococcus mutans 

A clinical strain of Streptococcus mutans inoculated into 5 ml of BHI broth and incubated at 37
0
C for 4 

hrs. The turbidity of the culture was adjusted to McFarland standard 0.5 

BHI agar was freshly prepared in 30 ml quantity and sterilized. 

After sterilization, the agar was cooled to 50
0
C, 25 μlof the adjusted Streptococcus mutans culture was 

added to the medium, mixed well and poured into sterile petri plates.  

The agar was allowed to set and wells of 6mm made in the medium using sterile templates. 50 μl of the 

test materials were inoculated into separate wells i.e. wheatgrass extract, kokum extract, jambu seed extract and 

sumac berry extract.The herbal extracts were compared with the 0.2% chlorhexidine inoculated into the well 

which served as control. 
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The plates were incubated aerobically at 37
0
C for 24 hrs. The zone of inhibition of growth around the 

well was observed and measured using Vernier caliper. 

 

III. Result 
Antibacterial 

Agent/Preparation 

Zone of 

Inhibition 

against  

Enterococcus 

feacalis 

(Mean ± SD in 
mm) 

Zone of Inhibition 

against  

Enterococcus 

feacalis 

(Mean rank) 

 

Kruskal 

Wallis chi 

square 
& 

 p value 

Zone of Inhibition 

against  

Streptococcus 

mutans 

(Mean ± SD in mm) 

Zone of 

Inhibition against  

Streptococcus 

mutans 

(Mean rank) 

Kruskal 

Wallis chi 

square 
& 

 p value 

Chlorhexidine 15.33 ± 1.52 5.00 11.51 

 

& 
 

0.021* 

16.00 ± 1.00 5.00 12.83 

 

& 
 

0.012* 

Kokum extract 28.33 ± 1.00 12.50 26.33 ± 1.52 13.33 

Jambu Seed extract 27.00 ± 1.73 10.83 23.33 ± 1.15 8.33 

Sumac berry extract 26.00 ± 1.00 9.67 25.00 ± 1.00 11.33 

Wheatgrass Extract 0.90 ± 1.00 2.00 0.83 ± 1.52 2.00 

 

SD=standard deviation, mm=millimeter 

 

Concentration of Chlorhexidine: 0.2%. Concentrations of all the alcoholic herbal extracts was 2% * p value < 

0.05 considered as statistically significant. 

Kokum extract showed maximum zone of inhibition  against S.mutans 26.33 ± 1.52 mm followed by sumac 

berry extract 25.00 ± 1.00 mm, Jambu seed extract 23.33 ± 1.15 mm ,chlorhexidine 16.00 ± 1.00 mm and 

Wheatgrass Extract 0.83 ± 1.52 mm respectively. The results obtained were statistically significant. (p value 

0.012) 

Similar results were observed against E.Feacalis wherein, kokum extract showed maximum zone of inhibition of 

28.33 ± 1.00 mm followed by Jambu Seed extract 27.00 ± 1.73 mm, Sumac berry extract 26.00 ± 1.00 mm, 

Chlorhexidine  15.33 ± 1.52 mm and Wheatgrass Extract 0.90 ± 1.00 mm respectively.  The results obtained 

were statistically significant. (p value 0.021) 

 

 
FIGURE A.1:Zone of inhibition of the test products against E.faecalis 

 

 
 

CHART A.1: ZONE OF INHIBITION (mm) Enterococcus feacalis 
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FIGURE A.2:Zone of inhibition of the test products against S.mutans 

 

 
 

CHART A.2:ZONE OF INHIBITION (mm) streptococcus mutans 

 

 

TABLE A. 2: COMPARISON OF ANTIBACTERIAL ACTIVITY OF TEST PRODUCTS AGAINST 

Enterococcus feacalis 

 

Bacteria TEST PRODUCT (a) 
Comparator Test Product (b) 

Mean ±SD 

Mean Difference 

(a-b ± SE) 

P value 

(Mann –Whitney U 

test) 

E. Faecalis 

 (15.33 ± 1.52) 

chlorhexidine 

(28.33 ± 2.08) 

Kokum extract 
-13.00 ± 1.19  0.05* 

 (27.00 ± 1.00) 

Jambu seed extract 
-11.67± 1.19 0.05* 

 (26.00 ± 1.73 ) 

Sumac berry extract 
-10.67 ± 1.19 0.04* 

 (0.90 ± 0.10) 

Wheatgrass extract 
14.43 ± 1.19 0.05* 

(28.33 ± 2.08) 

Kokum extract 

 (27.00 ± 1.00) 

Jambu seed extract 
1.33 ± 1.19 0.37 

(26.00 ± 1.73) 

Sumac berry extract 
2.33 ± 1.19 0.27 

(0.90 ± 0.10) 

Wheatgrass extract 
27.43 ± 1.19 0.05* 

(27.00 ± 1.00) 

Jambu Seed extract 

(26.00 ± 1.73) 

Sumac berry extract 
1.00 ± 1.19 0.48 

(0.90 ± 0.10) 

Wheatgrass extract 
26.10 ± 1.19 0.05* 

(26.00 ± 1.73 ) 

Sumac berry extract 

 (0.90 ± 0.10) 

Wheatgrass Extract 
25.10 ± 1.19 0.04* 

 

SD=standard deviation, mm=millimetre 

 

Following the Kruskal Wallis test as reported in table A.1. A post hoc analysis indicating the mean 

differences in zones of inhibition between 2 different intervention groups was performed using Mann-Whitney 

U test.The following observations were ascertained as per the table A.2.Mean Zone of inhibition (mm) was 
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observed for 5 different test product against Enterococcus feacalis. The mean zone of inhibition for group 1 i.e 

chlorhexidine was 15.33 ± 1.52mm. This was compared with mean zone of inhibitions of kokum extract (28.33 

± 2.08 mm), Jambu seed extract (27.00 ± 1.00 mm), Sumac berry extract (26.00 ± 1.73 mm) and wheatgrass 

extract (0.90 ± 0.10 mm) respectively. The mean differences among all these comparisons were found to be 

statistically significant (p value 0.05). 

The mean zone of inhibition for group 2 i.e kokum extract was 28.33 ± 2.08 mm. This was compared 

with mean zone of inhibitions of Jambu seed extract (27.00 ± 1.00 mm) and Sumac berry extract (26.00 ± 1.73 

mm) respectively and the mean differences among these comparisons were found not to be statistically 

significant. The mean zone of inhibition for group 2 i.e kokum extract (28.33 ± 2.08 mm )when compared with 

wheatgrass extract (0.90 ± 0.10 mm)was found to be statistically significant (p value 0.05). 

The mean zone of inhibition for group 3 i.e Jambu Seed extract was 27.00 ± 1.00 mm. This mean 

difference when compared with mean zone of inhibitions of Sumac berry extract (26.00 ± 1.73 mm) was found 

not to be statistically significant. (p value 0.48) whereas when compared with mean zone of inhibitions of 

wheatgrass extract (0.90 ± 0.10 mm) it was found to be statistically significant (p value 0.05). 

The mean zone of inhibition for group 4 i.e Sumac berry extract (26.00 ± 1.73 mm)  when compared 

with mean zone of inhibition of wheatgrass extract (0.90 ± 0.10 mm) it was found to be statistically significant 

(p value 0.04). 

 

TABLE A.3: COMPARISON OF ANTIBACTERIAL ACTIVITY OF TEST PRODUCTS AGAINST 

Streptococcus mutans 

Bacteria TEST PRODUCT (a) 
Comparator Test Product (b) 

Mean ±SD 

Mean Difference 

(a-b ± SE) 

P value 

(Mann –Whitney U 

test) 

S. Mutans 

 (16.00 ± 1.00) 

chlorhexidine 

 (26.33 ± 1.52) 

Kokum extract 
-10.33 ± 0.87 0.05* 

 (23.33 ± 1.15) 

Jambu Seed extract 
-7.33 ± 0.87 0.04* 

 (25.00 ± 1.00) 

Sumac berry extract 
-9.00 ± 0.87 0.05* 

 (0.83 ± 0.15) 

Wheatgrass Extract 
15.17 ± 0.87 0.05* 

 (26.33 ± 1.52) 

Kokum extract 

(23.33 ± 1.15) 

Jambu Seed extract 
3.00± 0.87 0.10 

(25.00 ± 1.00) 

Sumac berry extract 
1.33 ± 0.87 0.26 

 (0.83 ± 0.15) 

Wheatgrass Extract 
25.50 ± 0.87 0.05 * 

 (23.33 ± 1.15) 

 

Jambu Seed extract 

(25.00 ± 1.00) 

Sumac berry extract 
-1.67 ± 0.87 0.04* 

 (0.83 ± 0.15) 

Wheatgrass Extract 
22.50 ± 0.87 0.04* 

 (25.00 ± 1.00) 

Sumac berry extract 

 (0.83 ± 0.15) 

Wheatgrass Extract 
24.17 ± 0.87 0.05* 

 

SD=standard deviation, mm=millimeter 

 

The following observations were ascertained as per the table A.3. 

Mean Zone of inhibition (mm) was observed for 5 different test product against Streptococcus mutans. 

The mean zone of inhibition for group 1 i.e.chlorhexidine was 16.00 ± 1.00mm. This was compared with mean 

zone of inhibitions of kokum extract (26.33 ± 1.52 mm), Jambu seed extract (23.33 ± 1.15 mm), Sumac berry 

extract (25.00 ± 1.00 mm) and wheatgrass extract (0.83 ± 0.15mm) respectively. The mean differences among 

all these comparisons were found to be statistically significant (p value 0.05). 

The mean zone of inhibition for group 2 i.e. kokum extract was 26.33 ± 1.52 mm. This was compared 

with mean zone of inhibitions of Jambu seed extract (23.33 ± 1.15 mm) and Sumac berry extract (25.00 ± 1.00 

mm) respectively and the mean differences among these comparisons were found not to be statistically 

significant. The mean zone of inhibition for group 2 i.e. kokum extract (26.33 ± 1.52 mm) when compared with 

wheatgrass extract (0.83 ± 0.15mm)was found to be statistically significant (p value 0.05). 

The mean zone of inhibition for group 3 i.e.Jambu Seed extract was 23.33 ± 1.15mm. This mean 

difference when compared with mean zone of inhibitions of Sumac berry extract (25.00 ± 1.00 mm) and 

wheatgrass extract (0.83 ± 0.15 mm) was found to be statistically significant (p value 0.04). 

The mean zone of inhibition for group 4 i.e. Sumac berry extract (25.00 ± 1.00 mm) when compared 

with mean zone of inhibition of wheatgrass extract (0.83 ± 0.15 mm) was found to be statistically significant (p 

value 0.05). 
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IV. Discussion 
There is immense potential for antimicrobial agents from plant origin. Hence the purpose of the study 

was to evaluate the antimicrobial efficacy of herbal extracts i.e. Wheatgrass extract,Kokumextract,Jambu seed 

extract and Sumac Berry extract against E. faecalis bacteria and streptococcus mutans. In the present study, all 

the extracts except wheatgrass extract inhibited the growth of Streptococcus mutans and enterococcus faecalis 

more than chlorhexidine. 

In the present study wheatgrass extract did not show antibacterial effect against s.mutans and E.faecalis 

but in the study conducted by Sundaresan A et al (2015)
7
 it was found that wheat grass extracts showed 

antibacterial activity against Yersinia enterocolitica, Staphylococcus aureus and Listeria monocytogenes which 

are some of the foodborne pathogens. 

Murali M.et al (2016)
18

 found that chloroform extracts of wheatgrass showed better anti-fungal activity 

against E. coli and AspergillusNiger. 

In the study conducted by Deshwal and Deepshikha (2018)
26

 it was found that wheat grass 

(Triticumaestivum L.) significantly inhibited the growth of E. coli. RuchaDiwakar Gore et al. (2017)
14

 

conducted a study which revealed that aqueous extract of wheatgrass has an inhibitory effect on the oral cancer 

cell line proliferation. 

 However, there is very scarce literature on the effect of wheatgrass extract against oral bacteria. The 

present study revealed that ethanol extraction of wheatgrass did not exhibit a significant inhibitory effect against 

the tested bacteria. 

In the present study, there was a definite reduction in S.mutans and E.Feacalis with Sumac berry 

extract. The results are in synchrony with the results obtained by study done by Vahid-Dastjerdi E et al. (2014)
6
 

to evaluate the effect of Rhuscoriaria L. (sumac berry) water extract on five common oral bacteria i.e. 

Streptococcus mutans, Streptococcus sanguinis, Streptococcus sobrinus, Streptococcus salivarius and 

Enterococcus faecalis and bacterial biofilm formation on orthodontic wire and the study revealed that the sumac 

berry extract was able to inhibit bacterial biofilm formation on orthodontic wire.  

In the present study, there was a definite reduction in S.mutans and E.Feacalis with jambu seed extract. 

However, there is very scarce literature on jambu seed extract against oral bacteria. Haque et al. (2017)
8
 found 

that Jambu juice had selective bactericidal effects against several enteric pathogens such as Salmonella 

typhimurium, Shigellaflexneri, Staphylococcus aureus, and ETEC (Entero toxigenic E. coli) although, no 

information about the activity against oral pathogens was available.  

The present study revealed that kokum had higher zone of inhibition when compared to the other 

products tested including chlorhexidine.   

The study conducted by Ranveer R C and Sahoo A K (2017)
4
 revealed that kokum has many bioactive 

compounds such as anthocyanin, Hydroxyl citric acid and Garcinol which has showed to possess antimicrobial 

activity has a role in treatment of gastric ulcers and garcinol acts as antioxidant and anti-inflammatory agent but 

there is insufficient literature about the activity against oral pathogens. 

In the present study, kokum extract gave the maximum zone of inhibition against streptococcus mutans 

and enterococcus faecalis bacteria. 

The results indicate that the active components present in these herbal extracts have the capability of 

destroying bacterial cell wall which will inevitably inhibit the growth of bacteria. Hence, this herbal extracts can 

be used for discovery of bioactive natural products that may serve in the development of new pharmaceutical 

agent. 

After clinical validation of the proof of efficacy in prevention of Dental Caries, further studies on these 

herbal extracts can be encouraged. 

In the present study, there was a definite reduction in S.mutans and E.Feacalis with kokum,Sumac 

berry and jambu seed extract whereas wheatgrass extract did not show antibacterial effect. 

This in vitro evaluation is an attempt to encourage further studies comparing the antimicrobial effects 

of different herbal extracts on prevalence of oral diseases. 

 

V. Conclusion 

The herbal extracts showed significant activity against the investigated microbial strains, which is 

promising. The study revealed that kokum had higher zone of inhibition among all the groups compared 

including chlorhexidine. GarciniaIndica (kokum) can be further studied so that it can be considered as a cost 

effective herbal oral hygiene product in future research.  Similar findings with E.faecalis bacteria can be a 

potential for use in endodontics.  The study revealed the possibility of alternative and effective antimicrobial 

agents for use in dentistry as compared to chlorhexidine which is considered as the gold standard, requiring 

further research. 
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