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Abstract 
 
Oral disease affects a considerable portion of population and is considered one of the major causes of tooth loss in developed and devel-

oping countries. An in vitro study was conducted to investigate the antimicrobial efficacy of toothpastes and mouthrinses towards oral 
pathogens which are found to cause most of the oral diseases such as gingivitis and dental plague. In this study, a total of five toothpastes 
and four mouthrinses were investigated for their antimicrobial activity against five oral pathogens such as Streptococcus salivarius, 
Streptococcus sanguis, Streprococcus oralis, Streptococcus mutans and Candida albicans. The efficacy of different concentration of the 
toothpastes and mouthrinses were assessed by agar well diffusion method. Statistical analysis was performed by using analysis  of vari-
ance (ANOVA) with post-hoc least square differences (LSD) method (p=0.05). Toothpaste B gave the maximum zone of inhibition 
against tested organisms, Streptococcus sanguis and Streptococcus oralis. Toothpaste C and E gave the maximum zone of inhibition 
against Streptococcus salivarius and Streptococcus mutans respectively. Toothpaste A was most effective against Candida albicans. 

Mouthrinse G was most effective against Streptococcus salivarius, Streptococcus sanguis, Streptococcus oralis and Candida albicans. In 
conclusion, the present study has demonstrated that dentifrices which contain fluoride and cetylpyridium chloride formulation gave the 

maximum zone of inhibition against the tested organisms compared to other active ingredients. 
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1. Introduction 

Mouth is the major gateway to the body, whatever affects oral 
health may also affects general health [1]. Therefore, oral health is 
important for maintaining the health of orofacial complex which 

include teeth, gums and tissues of face [2]. Oral health has been 
linked with systemic infections, autoimmune disorders, glucose 
control, and other diseases [3]. There are some normal flora found 
in mouth that are important for prevention of colonization by 
pathogenic microbes and maintaining the health of oral cavity [4-
5]. Tooth surface breakdown and subsequent cavity formation can 
be caused by organic acids, which are produced as the by-products 
of fermentation, dissolve the hydroxyapatic component of enamel 

and dentine [6]. The bacteria will form coating film on teeth, mu-
cous membrane, dorsum of tongue [7] which is known as dental 
plague and it will cause harmful activities if it is not cleaned 
properly [8]. Certain studies showed that oral cavity is an ideal 
environment for microorganism to grow due to the moist and 
warm environment and special anatomic structure present in oral 
cavity [9]. Oral problems occur commonly among population in 
developed or developing countries and affects people from all 
ages of life.  Several measures were offered for maintaining good 

oral hygiene and to prevent oral diseases. However, even most of 
the children’s around age ten have basic knowledge of dental 
health such as importance of proper brushing, they still fail to 
brush their teeth to clean and tend to consume cariogenic foods, 
underestimate health risks and tend to oppose their parents and 

teachers, making it the most difficult period for health education 

[10]. Food debris is the driving force of cavity formation and sub-
sequently teeth are vulnerable to dental plaque which allows bac-
teria to attack the enamel [11]. On the other hand, dental caries is 
also classified as tooth decay where microorganism will ferment 
dietary carbohydrates to form lactic acids or others type of acid. 
These types of acids might cause localized destruction and demin-

eralization towards teeth [12]. The incidents of oral problem still 
occur mainly due to eating habit by increased consumption of high 
sugar food [13]. In oral cavity, previous studies showed that sev-
eral types of microorganism are associated with dental caries 
which include Streptococcus salivarius, Streptococcus sanguis, 
Streptococcus oralis, Streptococcus mutans or Candida albicans. 
Streptococcus salivarius, Streptococcus sanguis and Streptococ-
cus oralis which are known to directly bind and colonize the teeth 
surface to form dental plaque, oral caries and periodontal disease 

[14-15]. Streptococcus mutants ferment the carbohydrates and 
cause production of acids which lead to demineralization of teeth. 
Reports suggest that Candida albicans is also able to cause active 
caries lesion [16].  
There are different chemical and mechanical methods offered for 
maintaining good oral hygiene and to overcome problems of oral 
disease. The mechanical method is brushing teeth prevent the 
plaque to remain on surface of teeth for a longer period [17]. The 

purpose is to clean and remove the presence of food debris, stains 
and prevent tooth surface from dental plaque [18]. It is now 
proved that tooth brushing alone only can remove 50% of dental 
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plaque and the additional mechanical and antimicrobial measures 
such as use of mouthwash or flossing teeth with dental floss are 
required to further reduce bacterial load [19]. Toothpaste is a use-
ful semi-solid dentifrice that can improve health of oral cavity and 
teeth, eliminate halitosis, dental plaque and food residue [20]. Non 
herbal toothpastes usually contain some active ingredients such as 
fluoride, sodium monofluorophosphate, triclosan or xylitol [21]. 
However, herbal toothpastes consist of herbal or plant extract, 

neem oil or sages which are able to inhibit oral pathogens in oral 
cavity [22]. On the other hand, mouthrinse is a liquid dentifrice 
which is used to reduce oral pathogen and acts as saliva substitutes 
to neutralize acid and avoid xerostomia [23]. Cosmetic mouthrinse 
may control bad breath temporary and leave a pleasant odour on 
mouth but it does not contains any chemical application beyond 
their temporary benefit whereas for therapeutic mouthrinse, it 
contains active ingredients to help in reduce dental diseases. There 

are several studies which claim that active ingredients found in 
toothpastes and mouthrinses are able to control the plaque causing 
microbes, but very little studies have been made to investigate 
these claims. 

2. Materials and Methods 

2.1 Selection of toothpastes and mouthrinses 
 

Some of the commercially available toothpastes and mouthrinses 
in Malaysian market were subjected for the study which includes, 
Darlie Fluoride toothpaste, Oral B toothpaste, Amboinense tooth-
paste, Himalaya Herbal toothpaste, Aeon Big Value Sensitive 
toothpaste, Listerine Total Care mouthrinse, Oral B Pro Health 
mouthrinse, Betadine gargle and mouthwash and Thymol mouth-
wash (Table 1). 

 

2.2 Test organisms 
 
The test organisms used for the current study were the pure culture 
of the pathogens procured from American Type Culture Collection 

(ATCC) which includes Streptococcus salivarius (ATCC 13419), 
Streptococcus sanguis (ATCC 10556), Streptococcus oralis 
(ATCC 6249), Streptococcus mutans (ATCC 2175), Candida 
albicans (ATCC 332767).  

 

2.3 Evaluation of dentifrices 
 
The selected dentifrices solutions were made by mixing  3 grams 
of each toothpaste in 3ml of pyrogen free distilled water to give 
1:1 dilution; the dentifrices were further diluted in pyrogen free 
distilled water to produce 1:2, 1:4, 1:8 and 1:16 dilutions. Similar-

ly, 3ml of mouthrinse with 3ml of pyrogen free distilled water was 
used to give 1:1 dilution and serial dilution were made as above 
[16]. 

 

2.4 Antimicrobial assay 
 
Mueller Hinton agar was used to assess the antimicrobial activity. 
Five oral pathogens were swabbed onto Mueller Hinton agars by 
sterile cotton swab. The agars were then allowed to dry for around 
15 to 20 minutes. Sterile cork borer was used to punch five wells 
at equidistance in each of plates. 200μl of dentifrices dilutions 
were pipetted into each of the five wells according to the different 

dilution. For control, distilled water was pipetted onto Mueller 
Hinton agar with punched well. After the dentifrices were added 
into each well, the plates were incubated for 24 hours at 370C. All 
the plates were made in triplicates and the assay was repeated 
thrice [24]. 
 
 
 

2.5 Statistical analysis 
 
The zones of inhibition were calculated by the average of vertical-
ly and horizontally measured diameter of the zone of inhibition. 
Statistical analysis was performed by using statistical package 
SPSS windows version 22 by applying mean values using analysis 
of variance (ANOVA) with post-hoc least square differences 
(LSD) method (p=0.05) [24]. 

 

Table 1: Selected dentifrices 

No. Toothpastes Mouthrinses 

1. Darlie Fluoride  (A) Listerine Total Care (F) 

2. Oral-B (B) Oral B Pro Health (G) 

3. 
Aeon Big Value Sensitive (C) Betadine Gargle and Mouth-

wash (H) 

4. Himalaya Herbal (D) Thymol (I) 

5. Amboinense (E)  

 

3. Results and discussions 

 
3.1 Antimicrobial efficacy study 
 
The maintenance of oral health is the important key to prevent the 
growth of dental diseases. Frequent consumption of high sugar 
food will develop oral diseases [25]. Results of the present study 
(Table 2) in comparison of S. salivarius among the different 

toothpastes and mouthrinses at a concentration of 1:1, 1:2, 1:4, 1:8 
and 1:16 showed that toothpaste C (Aeon Big Value Sensitivity) 
had the maximum zone of inhibition which was extremely signifi-
cant (p<0.001) while toothpaste D (Himalaya) gave the minimum 
zone of inhibition which was also extremely significant (p<0.001). 
Among the different mouthrinses studied mouthrinse G (Oral B) 
gave the maximum zone of inhibition which was statistically sig-
nificant (p<0.05) while mouthrinse F (Listerine) gave the mini-

mum zone of inhibition (p<0.01). 
 Against S. sanguis, among the different toothpastes and 
mouthrinses in concentration of 1:1, 1:2, 1:4, 1:8 and 1:16 (Table 
3) toothpaste B (Oral B) gave the maximum zone of inhibition 
which was extremely significant (p<0.001) while toothpaste A 
(Darlie) gave the minimum zone of inhibition (p<0.001). In case 
of mouthrinses the mouthrinse G (Oral B) gave the maximum 
zone of inhibition which was statistically significant (p<0.05) 

while mouthrinse F gave the minimum zone of inhibition which 
was extremely significant (p<0.001). Similarly, in comparison of S. 
oralis among the different toothpastes and mouthrinses in concen-
tration of 1:1, 1:2, 1:4, 1:8 and 1:16  (Table 4) showed that tooth-
paste B gave the maximum zone of inhibition (p<0.001) while 
toothpaste D gave the minimum zone of inhibition which was 
statistically significant (p<0.05). Result of mouthrinses showed 
that mouthrinse G gave the maximum zone of inhibition which 

was extremely significant (p<0.001) while mouthrinse F and I 
(Thymol) gave no zone of inhibition. 
Results showed (Table 5) that toothpaste E (Amboinense) gave the 
maximum zone of inhibition against S. mutans which was ex-
tremely significant (p<0.001) while toothpaste D gave the mini-
mum zone of inhibition (p<0.01). Result also showed that 
mouthrinse F gave the maximum zone of inhibition while 
mouthrinse G gave the minimum zone of inhibition which was 
extremely significant (p<0.001).  However, in comparison of C. 

albicans among the different toothpastes and mouth-rinses in con-
centration of 1:1, 1:2, 1:4, 1:8 and 1:16 (Table 6) showed that 
toothpaste A gave the maximum zone of inhibition which was 
extremely significant (p<0.001) while toothpaste C  gave the min-
imum zone of inhibition (p<0.001). Among the mouthrinses, the 
mouthrinse G gave the maximum zone of inhibition which was 
very significant (p<0.01) while mouth-rinse F gave no zone of 
inhibition. 
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Table 2: Antimicrobial activity of dentifrices formulations against Streptococcus salivarius. 

Dentifrices 

 

Zone of Inhibition (mm) 

1:1 Dilution Mean ± 

Standard Deviation 

1:2 Dilution Mean ± 

Standard Deviation 

1:4 Dilution Mean ± 

Standard Deviation 

1:8 Dilution Mean ± 

Standard Deviation 

1:16 Dilution Mean ± 

Standard Deviation 

Control Distilled 

Water 

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Non Herbal 

Toothpastes 

A 22.67±2.52* 21.00±4.00* 19.83±3.25* 17.50±3.12* 12.50±3.77* 

B 24.50±0.87*** 23.17±1.26*** 18.50±1.50*** 16.17±0.76*** 12.00±2.65*** 

C 30.00±1.00*** 25.17±0.76*** 22.00±2.00*** 20.33±2.52*** 14.33±2.50*** 

Herbal Tooth-

pastes 

D 20.50±0.50*** 18.83±1.26*** 17.17±1.90*** 11.50±0.50*** 11.00±1.00*** 

E 23.00±2.00* 20.83±3.88* 20.33±3.79* 16.67±2.89* 12.33±3.06* 

Mouth 

rinses 

F 9.33±0.58** 8.50±0.00** 8.17±0.29** 8.17±0.29** 8.17±0.29** 

G 18.33±0.58* 15.17±2.93* 14.33±2.52* 13.17±2.02* 10.67±2.31* 

H 12.17±1.89** 9.50±0.50** 8.67±0.29** 8.50±0.00** 8.17±0.29** 

I 9.50±0.50** 8.33±0.29** 8.33±0.29** 8.17±0.29** 8.17±0.29** 

 n=3, * statistically significant p<0.05, **very significant p<0.01, ***extremely significant p<0.001 

 
Table 3: Antimicrobial activity of dentifrices formulations against Streptococcus sanguis. 

Dentifrices 

 

Zone of Inhibition (mm) 

1:1 Dilution Mean ± 

Standard Deviation 

1:2 Dilution Mean ± 

Standard Deviation 

1:4 Dilution Mean ± 

Standard Deviation 

1:8 Dilution Mean ± 

Standard Deviation 

1:16 Dilution Mean 

± Standard Devia-

tion 

Control 
Distilled 

Water 

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Non Herbal 

Toothpastes 

A 20.00±2.00*** 17.00±1.00*** 15.50±0.50*** 14.33±0.58*** 11.00±1.00*** 

B 24.00±1.50*** 17.67±0.58*** 16.50±0.50*** 13.83±0.29*** 11.17±1.04*** 

C 20.67±1.53** 18.33±2.87** 17.00±2.00** 14.33±0.58** 10.50±3.12** 

Herbal Tooth-

pastes 

D 22.33±1.15*** 18.33±2.89*** 14.83±2.57*** 12.67±2.89*** 9.33±1.15*** 

E 21.00±2.65*** 18.33±1.53*** 13.67±4.04*** 9.83±1.04*** 8.17±0.29*** 

Mouth 

rinses 

F 9.67±0.58*** 8.50±0.50*** 0.00±0.00 0.00±0.00 0.00±0.00 

G 22.33±6.0* 16.33±2.3* 15.00±2.6* 12.67±1.5* 12.00±1.0* 

H 11.00±1.0*** 9.00±0.50*** 8.67±0.58*** 8.17±0.29*** 0.00±0.00 

I 13.17±1.61*** 12.00±0.00*** 11.17±0.29*** 10.17±0.76*** 8.50±0.50*** 

n=3, * statistically significant p<0.05, **very significant p<0.01, ***extremely significant p<0.001         

 
The data of the present study reveals clearly that all the investigat-
ed toothpastes and mouthrinses produced wide variations in their 
effectiveness against five tested oral pathogens. Among all the 
investigated toothpaste, toothpaste B was considered most effec-

tive against two oral pathogens, based on the mean diameter of 
zone of microbial inhibition in agar well diffusion method. Tooth-
paste B gave the highest zone of inhibition against two microor-
ganisms, S. sanguis and S. oralis compared to other brand of den-
tifrices. However, toothpaste C and toothpaste A were effective 
against S. salivarius and C. albicans respectively due to they gave 
the maximum zone of inhibition. These toothpastes fall under 
group of non-herbal toothpaste and all of them are found to be 

effective against four of the target microorganisms. This might be 
due to presence of fluoride as active ingredients in these formula-
tions.  Fluoride is a chemical compound which used to control 
tooth decay and oral caries. Fluoride is also mentioned as another 
form in oral care products which is sodium monofluorophosphate 
(MNF). It is commonly used in most of the oral care products in 
order to help in prevention of dental caries. Toothpaste A, B and C 
consists of fluoride and sodium monofluorophosphate as the ac-

tive ingredients where they are able to eliminate most of the Strep-

tococcus strains. However, if the amount of bacteria is too high or 
the toothpaste was diluted in 1:16 dilution, it is difficult to elimi-
nate the bacteria completely [26]. Studies conducted by Kay and 
Locker (1998), Sheiham (2001), Eaton and Carlile (2008), and 

Santos et al., (2013) mentioned that regular brushing with fluoride 
toothpaste is effective to reduce dental caries [27-30]. Similar 
studies conducted by Cenci et al., (2008) proved that fluoride 
concentration in saliva will increase dramatically when brushing 
with fluoride toothpaste. Once the fluoride concentration become 
high in dental biofilm, it can be maintained at higher amount for a 
longer period [31]. Thus, it is not only to enhance dental 
remineralization but also minimize the demineralization on sur-

face covered by biofilm remnants [32-33]. Fluoride exhibits anti-
bacterial and antifungal effects such as prevention of dental plaque 
and metabolic interference [34]. Adwan et al., (2012) studies 
demonstrated that sodium monofluorophosphate have antimicro-
bial effects against C albicans but the effects are less and needs to 
be combined with other active ingredients. Toothpaste which 
combined sodium fluoride with herbal extract showed a better 
antimicrobial action against C albicans compared to toothpaste 

with fluoride only [35].  
 

Table 4: Antimicrobial activity of dentifrices formulations against Streptococcus oralis. 

 

Dentifrices 

 

Zone of Inhibition (mm) 

1:1 Dilution Mean ± 

Standard Deviation 

1:2 Dilution Mean ± 

Standard Deviation 

1:4 Dilution Mean ± 

Standard Deviation 

1:8 Dilution Mean 

± Standard Devia-

tion 

1:16 Dilution Mean ± 

Standard Deviation 

Control Distilled 

Water 

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Non Herbal 

Toothpastes 

A 23.67±1.53* 21.00±2.65* 19.67±2.25* 18.50±2.29* 15.50±1.80* 

B 27.00±2.65*** 25.33±3.51*** 17.17±3.69*** 14.83±1.61*** 9.67±1.53*** 

C 26.33±6.81* 21.50±0.87* 17.83±2.02* 14.17±3.89* 12.67±5.03* 

Herbal Tooth-

pastes 

D 22.67±4.04* 19.67±3.40* 18.67±3.75* 15.33±1.53* 12.33±4.04* 

E 24.67±4.51* 18.67±3.06* 16.00±3.46* 13.83±4.01* 9.67±1.53* 

Mouth 

rinses 

F 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

G 23.50±3.04*** 14.83±4.48*** 11.00±1.00*** 10.50±0.87*** 8.67±1.15*** 

H 10.33±1.53*** 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

I 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

n=3, * statistically significant p<0.05, **very significant p<0.01, ***extremely significant p<0.001 
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Table 5: Antimicrobial activity of dentifrices formulations against Streptococcus mutans. 

Dentifrices 

 

Zone of Inhibition (mm) 

1:1 Dilution Mean ± 

Standard Deviation 

1:2 Dilution Mean ± 

Standard Deviation 

1:4 Dilution Mean ± 

Standard Deviation 

1:8 Dilution Mean ± 

Standard Deviation 

1:16 Dilution Mean 

± Standard Devia-

tion 

Control Distilled 

Water 

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Non Herbal 

Toothpastes 

A 22.50±1.50** 20.00±1.00** 19.17±1.61** 17.17±2.02** 16.00±1.32** 

B 21.33±0.76*** 18.67±0.58*** 14.67±1.53*** 12.33±2.52*** 8.33±0.58*** 

C 22.00±1.80*** 20.83±3.25*** 18.33±1.76*** 15.67±1.53*** 10.83±1.26*** 

Herbal Tooth-

pastes 

D 20.00±6.26** 13.67±4.73** 11.00±3.61** 9.67±2.89** 0.00±0.00 

E 25.67±2.52*** 23.67±1.53*** 21.83±1.89*** 16.33±4.04*** 9.00±1.73*** 

Mouth 

rinses 

F 19.00±3.61*** 15.33±2.52*** 9.50±1.32*** 8.33±0.58*** 0.00±0.00 

G 12.67±3.51*** 9.17±1.04*** 0.00±0.00 0.00±0.00 0.00±0.00 

H 14.83±4.3*** 10.67±2.08*** 9.50±1.50*** 8.50±0.87*** 0.00±0.00 

I 13.33±2.08*** 10.33±1.76*** 9.33±1.53*** 8.67±1.15*** 0.00±0.00 

n=3, * statistically significant p<0.05, **very significant p<0.01, ***extremely significant p<0.001 

 
Table 6: Antimicrobial activity of dentifrices formulations against Candida albicans. 

Dentifrices 

 

Zone of Inhibition (mm) 

1:1 Dilution Mean ± 

Standard Deviation 

1:2 Dilution Mean ± 

Standard Deviation 

1:4 Dilution Mean ± 

Standard Deviation 

1:8 Dilution Mean ± 

Standard Deviation 

1:16 Dilution Mean 

± Standard Devia-

tion 

Control Distilled 

Water 

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Non Herbal 

Toothpastes 

A 26.50±3.28*** 24.83±4.25*** 22.00±2.65*** 19.00±1.32*** 11.00±1.00*** 

B 21.67±1.15*** 18.17±2.36*** 14.67±3.62*** 10.17±0.76*** 8.67±0.29*** 

C 19.83±2.57*** 16.33±2.08*** 13.83±1.61*** 12.33±0.76*** 9.50±0.50*** 

Herbal Tooth-

pastes 

D 23.33±4.73** 18.00±2.65** 16.00±2.65** 12.50±1.80** 10.33±0.58** 

E 19.83±0.76*** 18.33±0.58*** 17.67±0.58*** 15.00±1.00*** 10.67±1.53*** 

Mouth 

rinses 

F 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

G 22.67±2.52** 15.33±3.79** 12.67±2.52** 11.33±1.53** 9.67±1.53** 

H 16.00±2.00*** 9.50±0.50*** 8.17±0.29*** 0.00±0.00 0.00±0.00 

I 10.00±1.00*** 9.50±0.50*** 8.67±0.58*** 8.17±0.29*** 0.00±0.00 

n=3, * statistically significant p<0.05, **very significant p<0.01, ***extremely significant p<0.001. 

 

Toothpaste D and E used in our study are herbal toothpaste and 
the result in present study showed they were less effective com-

pare to other toothpastes. This may due to the presence of herbal 
extract as active ingredients in these two toothpastes. Using herbal 
toothpastes as oral health products have become a popular trend 
among population. Previous in vitro studies have proved that 
herbal toothpastes have antimicrobial actions towards oral patho-
gens but it does not mentioned that there is any adverse effect seen 
in herbal toothpaste [36]. From the present study, it showed tooth-
paste D and E contain Salvadora persica (miswak) extract which 

is a cheap and traditional product present in chewing stick that is 
important in maintenance of oral health [37]. Olsson and Char et 
al., studies stated that using oral care products containing 
Salvadora persica extract can effectively control gingivitis and 
dental plague [38] Olsson study also strongly advice the use of 
miswak chewing stick due to its affordability [39]. Danielsen et al., 
studies mentioned combination of toothpaste with miswak chew-
ing stick have more effective action in reducing gingivitis and 
dental plaque compared to brushing with toothpaste only [40].  

Single blind, randomized and crossover study by Almas investi-
gated the antimicrobial effects of Salvadora persica extract onto S. 
mutans and the study’s result showed there is significant decline 
in S. mutans amount in miswak user [41]. Moreover, few studies 
were performed to investigate the antimicrobial actions of miswak 
extract against Candida albicans. Al-Bagieh et al., studies men-
tioned that 15% concentration of Salvadora persica extract were 
effective to against Candida albicans [42]. However, another 

study showed that there is no inhibitory effects against Candida 
albicans was observed even at 50% concentration of Salvadora 
persica extract [43]. Thus, the results on the herbal extract pos-
sessing antibacterial or antifungal activity is inconsistent. Hence, 
herbal product containing toothpastes are not very effective in 
reducing the oral pathogens according to our study. 
With respect to mouthrinse, mouthrinse G has more effective to 
eliminate Streptococcus strain and C. albicans. This might be due 

to the presence of cetylpyridium chloride (CPC). CPC is a cation 

compound which acts as active ingredients in mouthwash, throat 
sprays and nasal sprays. The CPC is used widely against dental 

plaque and gingivitis [44]. Furthermore, Mankodi et al., (2005) stud-
ies also recommended that study’s subject with mild gingivitis in-
flammation proved that CPC will be more effective compared to pla-
cebo in order to decrease the incidents of dental plaque and gingival 
bleeding [45]. Besides that, CPC also have antifungal properties 
towards C. albicans [46-47]. Several studies showed that CPC can 
reduce the amount of fungus and prevent formation of dental 
plaque [48-49]. The standard concentration of CPC found in 

common mouthrinse is 0.05%. However, these concentrations will 
be rapidly diluted in the mouth by saliva and resulted in  reduced 
effectiveness that could lead to the development of fungal re-
sistance [50]. Due to this reason, mouthwashes need to be used 
several times a day [51].  
Mouthrinse F, H and I were less effective as compared to 
mouthrinse I which might be due to the presence of thymol, 1% 
w/v of povidone-iodine and menthol as ingredients. Thymol ex-
hibit antibacterial and antifungal actions while menthol is the or-

ganic compound from peppermint oil or corn mint. Both of the 
formulations are used as mouthwash to remove bad mouth odor, 
relieve minor sore throat and reduce mouth inflammation. Previ-
ous studies proved that the mouthrinses which contain thymol and 
menthol as ingredients have less effectiveness against C. albicans 
and other bacterial strains [52]. Besides that, Neeraja et al., (2008) 
study stated that povidone-iodine formulation has reduced   28.4% 
of S. mutans count. However, the count started to increase gradu-

ally after few hours. It proved that povidone-iodine formulation 
only have an immediate effect against S. mutans [53]. Thus, 
thymol, povidone-iodine and menthol ingredients in mouthrinses 
have limited antimicrobial efficacy compared to cetylpyridium 
chloride formulation mouthrinse [54]. 
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4. Conclusions 
 
In conclusion, the result of this present study showed that tooth-
paste containing fluoride formulation are more effective compared 
to herbal extract toothpaste and mouthrinse containing 
cetylpyridium chloride is more effective than thymol and menthol 
formulations against the target microorganisms. Although the 
above study clearly indicates that the tested toothpastes and 
mouthrinses possess antimicrobial properties, the results need to 
be analyzed without bias, since the present study is an in-vitro 

study and the efficacy will not be same at in-vivo conditions. Oral 
cavity is a complex environment that is characterized by tempera-
ture variations in various parts of the mouth, the presence of saliva, 
and other factors will reduce the antimicrobial efficacy of the den-
tifrices tested. Hence, further investigations are needed to confirm 
the antibacterial efficacy of the dentifrices tested. 

Acknowledgements 

The authors acknowledge all the support extended by MAHSA 
University. We also thank the teammates for their assistance dur-
ing the work.  

References  

[1] Preston AJ (1998), A review of dentifrices. Dental update 25, 247-

253. 

[2] World Health Organization. 2004. Research for oral health in de-

veloping countries-challenges for the 21
st
 Century and the approach 

of the WHO Global Oral Health Programme. Global Forum for 

Health Research 8, Mexico City.  

[3] Taylor GW, Loesche WJ, Terpenning MS (2000), Impact of oral 

diseases on systemic health in the elderly: diabetes mellitus and as-

piration pneumonia. Journal of Public Health and Dentistry 60, 

313-320. 

[4] Hojo S, Takahashi N, Yamada T (1991), Acid profile in carious 

dentin. Journal of Dental Research 70, 1 82-186. 

[5] Aas JA, Paster BJ, Stokes LN, Olsen I, Dewhirst FE (2005), Defin-

ing the normal bacterial flora of the oral cavity. Journal of Clinical 

Microbiology 4, 5721-5732.  

[6] Bagg J (1990), Can the colonization resistance of the oral 

microflora be reduced? Microbial Ecology in Health and Disease 3, 

v-viii. 

[7] Almas K, Dahlan A, Mahmoud A (2001), Propolis as a natural 

remedy; An update. Saudi Dental Society 13, 45-49. 

[8] Health Promotion Board (HPB). Dental Carries affiliated with the 

Singapore government. 2006. Accessed on 25/08/2017 

[9] Kanchanakamol U, Umpriwan R, Jotikasthira N, Srisilapanan P, 

Tuongratanaphan S, Sholitkul W. (1995), Reduction of    plague 

formation and gingivitis by a dentifrices containing triclosan and 

copolymer. Journal of Periodontology 66,109-112.   

[10] Redmond CA, Blinkhorn FA, Kay EJ, Davies RM, Worthington 

HV, Blinkhorn AS (1999), A cluster randomized controlled trial 

testing the effectiveness of school-based dental health education 

program for adolescent. Journal of Public Health and Dentistry 59, 

12-17. 

[11] Varenne B, Petersen PE, Ouattara S. (2006) Oral health behavior of 

children and adults in urban and rural areas of Burkina Faso, Afri-

can Dentistry Journal 56, 61-70. 

[12] Mandel ID (1979), Dental Caries. American Science 67, 680-688. 

[13] Saini S, Aparna GN, Mahajan A, Arora DR (2003), Microbial in-

fection in orodental infection. Indian Journal of Medical Microbi-

ology. 21, 111-114. 

 

[14] Maeda K, Nagata H, Kuboniwa M. (2013), Identification and Char-

acterization of Porphyromonas gingivalis Client Proteins That Bind 

to Streptococcus oralis Glyceraldehyde-3-Phosphate Dehydrogen-

ase. Infection and Immunity. 81, 753-763. 

[15]  Xu P, Alves JM, Kitte T, Brown A, Chen Z, Ozaki LS, Manque P, 

Ge X, Serrano MS, Puiu D, Hendricks S, Wang Y, Chaplin MD, 

Akan D, Paik S, Peterson DL, Macrina FL, Buck GA (2007), Ge-

nome of the Opportunistic Pathogen Streptococcus 

sanguinis. Joutrnal of Bacteriology 189, 3166-3175. 

[16] Prashanth M (2011), Antimicrobial efficacy of different toothpastes 

and mouthrinse: an in vitro study. Dental research Journal. 8, 85-

94. 

[17] Roopavathi KM, Venu GS, Pushpalatha G, Bennadi D, Renushri 

BV, Madhura AS (2015),  Antimicrobial efficacy of commercially 

available toothpastes-an in vitro study. Journal of Young Pharma-

cist. 7, 188-189. 

[18] Eric CR (1994), Assessment of antimicrobial efficacy of fluoride 

pastes in school children’s.  Australian Prescriber. 17,49-51. 

[19] Addy M, Moran J (2008), Chemical supragingival plaque control. 

In. Lindhe J, Lang NP, Karring T. Clinical periodontology and im-

plant dentistry. Oxford: Blackwell Munkgaard. 734-783 

[20] Regos J, Hitz HR (1974) Investigation on the mode of action of 

triclosan, a broad-spectrum antimicrobial agent. Zentbl. Bakteriol 

Parasitenkd. Infektkrankh. Hyg. Abt. 1 Orig. Reihe A. 226, 390-401. 

[21] Dr Bora A, Dr Goswami A, Dr Kundu GK, Dr Ghosh B (2014), 

Antimicrobial Efficacy of few commercially available herbal and 

non-herbal toothpastes against clinically isolated human cariogenic 

pathogens. Journal of Nepal Dentistry Association. 14, 36. 

[22] Sohail SK (2003), Assessment of Antibacterial potential of differ-

ent Toothpastes and Toothpowders against Mouth Flora. Indian 

Journal of Research. 2, 180-181  

[23] Matthews RW (2003) Hot salt water mouth baths. British Dentistry 

Journal.  19, 51-53. 

[24] Gibraiel F, Rajput M, Rajput MS, Manisha S, Saxena N, Vishal A, 

Jha AK (2014),  In Vitro Study to Investigate the Antimicrobial Ef-

ficacy of Different Toothpastes and Mouth Rinses. Research Jour-

nal of Pharmaceutical, Biological and Chemical Science. 5, 246-

257. 

[25] Addy M., Dummer PMH, Hunter ML, Kingdon A, Shaw MC 

(1990),  The effect of toothbrushing frequency, toothbrushing hand, 

sex and social class on the incidence of plaque, gingivitis and pock-

eting in adolescents: A longitudinal cohort study. Community Den-

tal Health 7, 237-247. 

[26] Feather JD (2004), The continuum of dental caries-evidence for a 

dynamic disease process. Journal of Dental Research.  83, C39-

C42. 

[27] Kay E, Locker D (1998), A systematic review of the effectiveness 

of health promotion aimed at improving oral health. Community 

Dental Health 15,132-144. 

[28] Sheiham A (2001), Dietary effects on dental diseases. Public 

Health and Nutrition 4, 569-591.  

[29] Eaton KA, Carlile MJ (2008), Tooth brushing behaviour in Europe: 

opportunities for dental public health. International Dentistry Jour-

nal. 58, 287-293.  

[30] Santos AP, Nadanovsky P, Oliveira BH (2013) A systematic review 

and meta-analysis of the effects of fluoride toothpastes on the pre-

vention of dental caries in the primary dentition of preschool chil-

dren. Community Dentistry and Oral Epidemiology  41, 1-12  

[31] Cenci MS, Tenuta LMA, Pereira-Cenci T, Del Bel Cury AA, ten 

Cate JM, Cury JA (2008), Effect of microleakage and fluoride on 

enamel-dentine demineralization around restorations. Caries Re-

search 42, 369-379. 

[32] Cury JA, Amaral RC, Tenuta LMA, Del Bel Cury AA, Tabchoury 

CPM (2010), Low-fluoride toothpaste and deciduous enamel de-

mineralization under biofilm accumulation and sucrose exposure. 

European Journal of Oral Sciences. 118, 370-375. 

[33] Davies RM, Ellwood RP, Davies GM (2004), The effectiveness of 

a toothpaste containing triclosan and prolyvinyl-methyl ether male-

ic acid copolymer in improving plaque control and gingival health: 

a systematic review. Journal of Clinical Periodontology. 31, 1029-

1033. 

[34] Flisfisch S, Meyer J, Meurman JH, Waltimo T (2008), Effects of 

fluorides on Candida albicans. Oral Diseases 14, 296-301. 

[35] Adwan G, Salameh Y, Adwan K, Barakat A (2012), Assessment of 

antifungal activity of herbal and conventional toothpastes against 

clinical isolates of Candida albicans. Asian Pacific Journal of Trop-

ical Biomedicine 2, 375-379. 

[36] Amrutesh S, Malini J, Tandur PS, Patki PS (2010), Clinical evalua-

tion of a novel herbal dental cream in plaque formation: a double-

blind, randomized, controlled clinical trial. Journal of Experimental 

Pharmacology 2, 105-109. 

[37] Hassan SH (2012), A review on miswak (Salvadora persica) and its 

effect on various aspects of oral health. Saudi Dental Journal 24, 

63-69. 

[38] Olsson B (1978), Efficiency of traditional chewing sticks in oral 

hygiene programs among Ethiopian schoolchildren. Community 

Dentistry and Oral Epidemiology 6, 105–109.  

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17277061&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17277061&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17277061&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17277061&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=17277061&query_hl=11&itool=pubmed_docsum


62 International Journal of Engineering & Technology 

 
[39] Char D, Dogao A, Dogan M (1987), Evaluation of Middle Eastern 

toothbrush “Salvadora persica”. Journal of Electro Micro Tech-

niques. 5, 145. 

[40] Danielsen B, Baelum V, Manji F, Fejerskov O (1989), Chewing 

sticks, toothpaste, and plaque removal. Acta. Odontologica 

Scandinavica. 47, 121–125. 

[41] Almas K, Al-Zeid Z (2004), The immediate antimicrobial effect of 

a toothbrush and miswak on cariogenic bacteria: a clinical 

study. Jounal of Contemporary Dental Practices. 5, 105–114.  

[42] Al-Bagieh NH, Idowu A, Salako NO (1994), Effect of aqueous ex-

tract of miswak on the in vitro growth of Candida albicans. 

Microbios. 80, 107–113. 

[43] Almas K, Al-Bagieh NH (1999), The antimicrobial effects of bark 

and pulp extracts of miswak, Salvadora persica. Biomedical Letters. 

60, 71– 75. 

[44] Asadoorian J, Williams K (2008), Cetylpyridinium chloride mouth 

rinse on gingivitis and plaque. Journal of Dental Hygiene. 82, 82-

84 

[45] Mankodi S, Bauroth K, Witt JJ, Bsoul S, He T, Gibb R, Dunavent J, 

Hamilton A (2005), A 6-month clinical trial to study the effects of a 

cetylpyridinium chloride mouth rinse on gingivitis and plaque. 

American Journal of Dentistry 18, 9A-14A. 

[46] Giuliana G, Pizzo G, Milici ME, Musotto GC, Giangreco R (1997), 

In vitro antifungal properties of mouthrinses containing antimicro-

bial agents. Journal of Periodontology 68, 729-733.  

[47] Giuliana G, Pizzo G, Milici ME, Giangreco R (1999), In vitro ac-

tivities of antimicrobial agent’s againsts. Oral Surgery, Oral Medi-

cine, Oral Pathology and Oral Radiology 87, 44-49.  

[48] Hu D, Li X, Sreenivasan PK, DeVizio W (2009), A randomized, 

double-blind clinical study to assess the antimicrobial effects of a 

cetylpyridinium chloride mouth rinse on dental plaque bacteria. 

Clinical Therapy 31, 2540-2548. 

[49] Costa X, Laguna E, Herrera D, Serrano J, Alonso B, Sanz M (2013) 

Efficacy of a new mouth rinse formulation based on 0.07% 

cetylpyridinium chloride in the control of plaque and gingivitis: a 6-

month randomized clinical trial. Journal of Clinical Periodontology 

40, 1007-1015.  

[50] Edlind MP, Smith WL, Edlind TD (2005), Effects of 

cetylpyridinium chloride resistance and treatment on fluconazole 

activity versus Candida albicans. Antimicrobial Agents and 

Chemotherapy 49, 843-845.  

[51] Samaranayake LP, Holmstrup P (1989), Oral candidiasis and hu-

man immunodeficiency virus infection. Journal of Oral Pathology 

and Medicine. 18, 554-564. 

[52] Majed MM, Shadi FG, Karem HA, Sayer IA, Wasfi MO (2013) 

Antimicrobial activity of common mouthwash solutions on multi-

drug-resistance bacterial biofilms. Journal of Clinical Medicine and 

Research. 5, 389-394. 

[53] Neeraja R, Anantharaj A, Praveen P, Karthik V, Vinitha M. (2008), 

The effect of povidone-iodine and chlorhexidine mouth rinses on 

plaque Streptococcus mutans count in 6- to 12-year-old school 

children: an in vivo study. Journal Indian Society of Pedodonitics 

and Preventive Dentistry 26, S14-S18. 

[54] Trombetta D, Castelli F, Sarpietro MG, Venuti V, Cristani M, Dan-

iele C, Saija A, Mazzanti G, Bisignano G (2005), Mechanisms of 

antibacterial action of three monoterpenes. Antimicrobial Agents 

and Chemotherapy 49, 2474–2478. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Neeraja%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18974539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anantharaj%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18974539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Praveen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18974539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karthik%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18974539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vinitha%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18974539
https://www.ncbi.nlm.nih.gov/pubmed/18974539
https://www.ncbi.nlm.nih.gov/pubmed/18974539

