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ABSTRACT

Purpose: To assess and compare the antibacterial efficacy of Aloe vera (AV) ex-
tract solution and chlorhexidine (CHX) as mouth washes for children. Material and 
methods: Forty children of age range (5- 12) years were enrolled in this study. The 
participants were randomly divided into two equal groups; A& B (n= 20). Participants 
were asked to rinse with 10 ml of either 100% AV extract or 0.125% CHX mouth-
washes (in group A & B respectively) for 4 days twice daily (after breakfast and lunch) 
for one minute and not to rinse with water thereafter. Saliva samples were collected at 
0 (base line) (S1) and after 4 days use (S2). All collected saliva samples, were submit-
ted to microbiology laboratory for total bacterial counting at both intervals for the two 
groups, the data were then collected, tabulated and statistically analyzed. Results: In 
both AV and CHX groups, the total bacterial count was decreased with a significant 
difference (P≤ 0.05) between the base line and after 4 days samples. In CHX group 
however, there was a significant decrease in total bacterial count compared to AV group. 
Conclusion: AV mouth wash has a comparable antibacterial effect to CHX mouth wash 
when used for children’s  oral health care. 

INTRODUCTION

With the progressive development in dental field, dental caries is still 
a problem all over the world. Inspite of being a multifactorial disease, 
no one can deny the important role of bacteria as the main etiologic 
factor (1). Without bacteria, caries cannot develop or progress. Oral cav-
ity is a shelter for 500- 1000 different types of bacteria besides fungi, 
protozoa and may be viruses. Full eradication of bacteria is practically 
unachievable, but, a decrease in the bacterial count can hinder the car-
iogenic process (2). 
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Oral bacteria accumulate to form a complex den-
tal biofilm. Dental biofilms are not always easily 
removed by mechanical hygiene measures. Causes 
may be technique difficulty for some persons as for 
children, handicapped and too much busy individu-
als (3). Miller, in 1890, stated that antiseptics could 
kill or reduce the number and activity of bacteria. 
Antiseptics, therefore, can be used to disrupt the 
organized biofilm and destroy the bacterial cell (4). 

Various chemical antiseptics are used. Mouth wash-
es are examples that are generally preferred due to 
ease of use (5). 

Synthetic mouth washes are often represented by 
chlorhexidine as the most popular one. It is a syn-
thetic cationic bisguanide that is effective against 
both gram positive and gram negative bacteria. 
Staining of teeth and tongue and altered taste are 
limitations for its prolonged use. Scarce side ef-
fects, however, have brightened the need for utiliz-
ing natural antibacterial herbs as green tea and Aloe 
vera(6-8).

Aloe babadensis Mill (Aloe vera) herb contains 
a gel with strong antibacterial, antifungal and anti-
viral actions. Its major active components are; aloin, 
aloe- emodin, aloe mannan, ace mannan, aloride, 
naftoquinones, methyel chromones, flavonoids, sa-
ponin, sterols, aminoacids and vitamins. Aloe vera 
had proven efficacy in many oral uses as in manag-
ing recurrent ulcerations, lichen planus, candidiasis, 
extraction socket, root canal medication and in den-
tifrices (9-11).

 Searching for a natural herb- based mouth wash   
that was effective and easy to use, will be a valuable 
issue for both parents and children. Therefore, this 
study was conducted to evaluate and compare the 
effect of Aloe Vera extract mouth wash to chlorhex-
idine  on the total oral bacterial count in children. 

MATERIAL AND METHODS

This study had been approved by the Ethical 
Committee, Faculty of Dental Medicine for Girls, 
Al- Azhar University, Cairo, Egypt. Also, informed 

consent forms were signed by the parents of the par-
ticipants before conducting the research.

Preparation of mouth washes:

Aloe vera extract mouth wash was prepared by 
adding 0.1 g of pure organic AV inner gel powder 
(Indigo-herbs, Glastonbury, UK) to 100 ml of dis-
tilled water to obtain 100%(12) AV extract mouth 
wash.

Chlorhexidene mouth wash: 125mg/100ml= 
0.125% CHX hydrochloride is commercially avail-
able; Hexitol (The Arab Drug Co. for pharmaceuti-
cals & Chemical Industries, Cairo, A.R.E). 

Case selection: 

A total of forty Egyptian children within the 
age range of 5- 12 years of both sexes, from pe-
diatric patients of the outdoor clinics of Faculty of 
Dental Medicine for Girls, Al- Azhar University, 
were included in this study. Inclusion criteria were: 
Medically-free children, no untreated carious le-
sions, absence of fixed or removable orthodontic 
appliances or prostheses, no history of recent anti-
biotic therapy at least two weeks prior to conduc-
tion of the study, no history of another antimicrobial 
mouth wash use at least several hours before the 
start of the study and no change of dietary habits 
and daily practices along the study interval (10).

Grouping of participants:

The participants were randomly divided into two 
equal groups; A& B (n= 20), according to wheth-
er participants were instructed to rinse with either 
100% Aloe Vera extract or 0.125% chlorhexidine 
mouth washes (in group A & B respectively) for 4 
days twice daily (after breakfast and lunch) for one 
minute and not to rinse with water thereafter.

Saliva sampling:

Saliva samples were taken at 0 (base line); S1 
and after 4 days; S2 of twice daily use of the mouth 
washes under investigation, according to different 
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groups. Samples were collected at least 1 hour af-
ter meal & before tooth brushing (13). At each as-
sessment interval, the participant was asked to spit 
about (3 ml) in a labelled sterile container.

Microbiological analysis for total bacterial count: 

All collected saliva samples, were immediate-
ly submitted to the Culture & Sensitivity Unit at 
Regional Center for Mycology & Biotechnology at 
Al- Azhar University. Each saliva sample was dilut-
ed (1: 100 and 1: 1000). For each dilution, 20 micro-
liters of the sample were taken by micropipette from 
the sterile container. Diluted samples were then in-
noculated in plate count agar media (also known as 
Trypticase Glucose Agar, Standard Methods Agar). 
Each sample was cultured in triplicate. The plates 
were incubated at 37○C for 24- 48 hours (14). After 
the incubation period, colony forming units of each 
saliva sample were determined by using the number 
of colonies in a given dilution. 

RESULTS

Statistical analysis

Colony forming units’ values were presented as 
mean and standard deviation (SD) values. Data were 
explored for normality using Kolmogorov-Smirnov 
test of normality. The results of Kolmogorov-
Smirnov test indicated that data were normally dis-
tributed (parametric data). Therefore, independent t 
test was used to compare both groups (AV & CHX), 
while paired t test was used for intragroup compari-
sons (base line and after 4 days).

The percent change in the number of colony 
forming units was calculated by the formula

After 4 days value – base line value
X 100

Base line value

The significance level was set at p ≤0.05. 
Statistical analysis was performed with SPSS 18.0 
(Statistical Package for Scientific Studies, SPSS, 
Inc., Chicago, IL, USA) for Windows.

In Aloe Vera extract (AV) group, the colony 
forming units (total bacterial count) significantly 
decreased after 4 days of use compared to base line. 
(p=0.00), (Table 1, Fig.1: a, b & Fig. 2)) 

In chlorhexidine (CHX) group, the colony 
forming units (total bacterial count) significantly 
decreased after 4 days use compared to base line. 
(p=0.00), (Table 2, Fig.1: c, d & Fig. 2).

 Regarding both AV & CHX groups, at base line, 
there was no significant between both AV & CHX 
groups (p=0.075). After 4 days however, a higher 
mean value was recorded in AV group (2.52±0.56) 
in comparison to CHX group (1.54±0.14). 
Independent t test revealed that the difference be-
tween both groups was statistically significant 
(p=0.00), (Table 1).

Comparing the percent of change in total bac-
terial count revealed a greater percent decrease in 
colony forming units (total bacterial count) in CHX 
group (-82.79±1.84), in comparison to AV extract 
(-70.92±4.48). Independent t test revealed that the 
difference between both groups was statistically 
significant (p=0.00), (Table 2, Fig.3).

Table (1): Descriptive statistics and comparison of 
Colony forming units (total bacterial count) (log 
10) at base line & after 4 days in AV & CHX groups 
(paired t test).

AV CHX

Base line After 4 
days Base line After 4 

days

Mean 8.59 2.52 8.99 1.54

SD 0.80 0.56 0.25 0.14

Min 7.23 1.75 8.63 1.32

Max 9.86 3.40 9.38 1.76

t- value 11.8 13.5

P- value 0.00* 0.00*

Significance level p≤0.05, *significant, ns=non-
significant.
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Table (2): Descriptive statistics and comparison of colony forming units (total bacterial count) (log 10) 
and percent of change (independent t test) between AV & CHX groups at base line & after 4 days. 

Base line After 4 days Percent change

Groups AV extract CHX AV extract CHX AV extract CHX

Mean 8.59 8.99 2.52 1.54 -70.92 -82.79

SD 0.80 0.25 0.56 0.14 4.48 1.84

Min 7.23 8.63 1.75 1.32 -77.28 -85.14

Max 9.86 9.38 3.40 1.76 -65.25 -80.02

t- value 1.84 6.57 9.49

P- value 0.075ns 0.00* 0.00*

Significance level p≤0.05, *significant, ns=non-significant.

DISCUSSION

For long decades CHX is the father of oral anti-
septics. On prolonged use, however, staining of teeth 
and tongue and unpleasant taste may supervene (15). 
With progressive trends in phytotherapeutics (plant 
extracts), natural herbs have come to be better sub-
stitutes (16). Herbal essential oils are capable of kill-
ing bacteria on tooth surfaces; hindering biofilm 
and caries progression (17). Phytotherapeutics, nowa-
days, have expanded uses in dentistry as antimicro-
bials, having less harms on the long run (18,19). 

This study investigated the effect of 100% AV 
extract aqueous solution and compared it with 
0.125% CHX mouth wash on total salivary bacterial 

Figure (1): Plate count agar media showing colony forming 
units (total bacterial count) at base line; S1(a, c) and 
after 4 days S2; (b, d) for both AV (A) & CHX (B) 
groups respectively.

Figure (2): Bar chart showing mean colony forming units (total 
bacterial count) in AV & CHX groups.

Figure (3): Bar chart showing mean percent change in colony 
forming units (total bacterial count) in AV & CHX 
groups.
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count. AV gel is composed of about 99.5% water 
while the active ingredients are about 0.5% only (20). 
Accordingly, to get more concentration and value of 
the active ingredients, AV powder (latex) was uti-
lized instead of the pure gel for mouth wash prepa-
ration. Samples were collected from saliva rather 
than plaque due to more constant bacterial count(21).  
Sampling was done at least one hour after meal 
and before tooth brushing to escape possible fluc-
tuations in microbial counts that occur throughout  
the day (13). 

Results of this study indicated statistically sig-
nificant bacterial activity of 100% AV mouth wash 
against oral pathogens after 4 days of twice daily 
use. Such efficacy was proven in several previous 
studies (22- 24). AV is effective against both gram neg-
ative and gram positive species (25). This is ascribed 
to about 26 bioactive constituents with antimicro-
bial properties; of which are; anthraquinones, di-
hydroxyanthraquinones, saponins, acemannan and 
aloe- emodin (26). Such combination of active ingre-
dients exerts different mechanisms of antibacterial 
activity being direct, as for aloin and aloe- emodin, 
via inhibiting bacterial protein synthesis, or indi-
rect, as for acemannan acting by phagocytosis (11). 

Regarding CHX group, a significant antibacte-
rial activity was evident after 4 days of twice daily 
use. The current study therefore, emphasizes the 
potent antibacterial efficacy of CHX. CHX was re-
corded to be bacteriostatic at low concentrations, 
but bactericidal at high ones by coagulating bacte-
rial cytoplasm (27).

 In this study, the antibacterial efficacy of AV was 
far less than that of CHX. This could be attributed to 
the fact that the main active antibacterial ingredients 
of AV are anthraquinones; mainly aloin and aloe- 
emodin, which are phenolic compounds (28). The 
antibacterial activity of AV is mainly affected by 
the location and quantity of hydroxyl groups in its 
phenolic active ingredients (29). Saliva proline- rich 
proteins have high affinity for phenolic compounds 
via hydrogen bonding to their hydroxyl groups,  

forming saliva protein–polyphenol precipitates(30), 
thus suppressing the antibacterial activity of AV 
when used as mouth wash. 

The lagging antibacterial efficacy of AV behind 
CHX, proven in the current study, gets along with 
another study (30), in which 2% CHX gel had to-
tally suppressed E. faecalis; while the antibacterial 
behavior of AV and calcium hydroxide were only 
78.9% and 64.3% respectively.Also, other studies 
(31,32) found CHX and propolis, were far more ef-
fective antibacterials compared to AV. The sitting 
study, notably, investigated the total bacterial count 
rather than an odd species. Different from these re-
sults were Vangipuram et al. (7) and Karim et al. (15) 
studies; both declared statistically non-significant 
difference between AV and CHX. Their studies, 
however, investigated the antiplaque efficacy and 
clinical effects on periodontitis, with no regards to 
the effects on bacterial counts differing in that way 
from the present study.

CONCLUSIONS

AV mouth wash seemed to have comparable an-
tibacterial effects to CHX to be used in children’s 
routine oral health care. Further in vivo studies of 
larger sample size and longer duration, investigating 
subfractions of AV active ingredients as odds, might 
prove more AV efficacy against oral pathogens. 

REFERENCES
1. Korkmaz FM, Ozel MB, Tuzuner T, Korkmaz B, Yayli N. 

Antimicrobial activity and volatile constituent analysis of 
three commercial herbal toothpastes containing Aloe Vera 
L. and Fragaria Vesca L. extracts. Niger J Clin Pract. 2019; 
22: 718- 26. 

2. Bhati N, Jaidka S, Rania S. Evaluation of antimicrobial 
efficacy of Aloe Vera and Meswak – containing dentifrices 
with fluoridated dentifrice: An in vivo study. J Inter Soc 
Prev Commun Dent. 2015; 5: 394- 9. 

3. Porkar SM, Thakkar B, Shah K. Antimicrobial activity 
of four commercially available mouth washes against 
streptococcus mutans: An in vitro study. Univ Res J Dent. 
2013; 3: 108- 12. 



(480) Eman A. Mohamed, et al.ADJ-for Grils, Vol. 7, No. 3

4. Nonong YH, Agusta AA, Sataria MH, Soewonda. 
Comparison of antibacterial effects between Aloe Vera 
and sodium fluoride on the streptococcus mutans colony 
(ATTC) in vitro. Inter J Sci Tech Res. 2016; 5: 56- 61. 

5. Sargolzaie N, Rajabi O, Arab H, Esmaele H, Ehteshamfar 
A. Comparative evaluation of green tea, Aloe Vera mouth 
wash and chlorhexidine 0.2% on gingival indices (A ran-
domized clinical trial). JDMT. 2016; 5: 31- 5. 

6. Nair AA, Malaiappan S. The comparison of antiplaque 
effect of Aloe Vera. Chlorhexidine and placebo mouth 
washes on gingivitis patients. J Pharm Sci & Res. 2016; 
8: 1295- 300.

7. Vangipuram S, Jha A, Bhashyam M. Comparative efficacy 
of Aloe Vera mouth wash and chlorhexidine on periodon-
tal health: A randomized controlled trial. J Clin Exp Dent. 
2016; 8: 442- 7. 

8. Fani M, Kohanteb J. Inhibitory activity of Aloe Vera gel on 
some clinically isolated cariogenic and periodontopathic 
bacteria. J Oral Sci. 2012; 54: 15- 21. 

9.  Prabhakar AR, Karuna YM, Yavagal C, Deepak BM. 
Cavity disinfection in minimally invasive dentistry- com-
parative evaluation of Aloe Vera & Propolis: A randomized 
clinical trial. Contemp Clin Dent, 2015; 6: 24- 31. 

10. Kumar GR, Devanand G, John BD, Ankit Y, Khursheed 
O, Sumit M. Preliminary antiplaque efficacy of Aloe 
Vera mouthwash on a 4 day plaque regrowth model: 
Randomized clinical trial. Ethiop J Health Sci. 2014; 24: 
139- 44. 

11. Jain S, Rathod N, Nagi R, Sur J, Laheji A, Gupta N., et al. 
Antibacterial effect of Aloe Vera gel against oral patho-
gens: An in vitro study. J Clin Diagn Res. 2016; 10: 41- 4.

12. Subramaniam P, Dwivedi S, Uma E, Girish Babu KL. 
Effect of pomegranate and Aloe vera extract on strepto-
coccus mutans: An in vitro study. Dent Hypotheses. 2012; 
3: 99- 105.

13. Lundmark A, Hu Y, Huss M, Johannsen G, Anderson AF, 
Yucel Lindberg T. Identification of salivary microbiota and 
its association with host inflammatory mediators in peri-
odontitis. Front Cell Infect Microbiol. 2019; 9: 2- 16.

14. Atlas RM, Hand book of microbiological media 4th ed. 
Boka Raton, Florida, CRC Press, 2010.

15. Karim B, Bhaskar DJ, Agali C, Gupta D, Gupta RK, Jain 
A, et al. Effect of Aloe vera mouth wash on periodontal 
health. Triple blind randomized control trial. OHDM. 
2014; 13: 14- 9.

16. Ramakrishna Y, Goda H, Baliga MS, Munshi AK. 
Decreasing cariogenic bacteria with a natural alternative 
prevention therapy utilizing phytochemistry (plant ex-
tracts). J Clin Pediatr Dent. 2011; 36: 55- 63.

17. Olivera MAC, Borges AC, Brighenti FL, Salvador MJ, 
GontijoAVL, Koga- Ito CY. Cymbopogon citrates essen-
tial oil: Effect on polymicrobial caries- related biofilm with 
low cytotoxicity. Braz Oral Res. 2017; 31: 89.

18. Saini R, Sharma S, Saini S. Ayurveda and herbs in dental 
health. Ayu. 2011; 32: 285- 6.

19. Taheri JB, Azimi S, Rafieian N, Zanjani HA. Herbs in den-
tistry. Int Dent J. 2011; 61: 287- 96.

20. Gupta N, Bhat M, Devi P, Girish. Aloe vera: A nature,s gift 
to children. Int J Clin Pediatr Dent. 2010; 3: 87- 92.

21. Sexana P, Pant VA, Wadhwanik K, Kashyap MP, Gupta 
SK, Pant AB. Potential of propolis as storage medium to 
preserve the viability of cultured human periodontal liga-
ment cells: An in vitro study. Dent Traumat J. 2011; 27: 
102- 8.

22. Bertolini PF, Biondi Fiho O, Pomilio A, Pinheiro SL, 
Carvalho MS. Antimicrobial capacity of Aloe vera and 
propolis dentifrice against streptococcus mutans strains in 
tooth brushes: An in vitro study. J Appl Oral Sci. 2012; 
20: 32- 7.

23. Pradeep AR, Agrwal E, Naik SB. Clinical and microbio-
logic effects of commercially available dentifrice contain-
ing Aloe vera: A randomized controlled clinical trial. J 
Periodont. 2012; 83: 797- 804.

24. George D, Bhat SS, Antony B. Comparative evaluation of 
the antimicrobial efficacy of Aloe vera tooth gel and two 
popular commercial tooth pastes: An in vitro study. Gen 
Dent. 2009; 57: 238- 41.

25. Bashir A, Saeed B, Mujahed TY, Jehan N. Comparative 
study of antimicrobial activities of Aloe vera leaf extracts 
and antibiotics against isolates from skin infections. Afr J 
Biotechnol. 2011; 10: 3835- 40.

26. Saniasiaya J, Salim R, Mohamad I, Harun A. Antifungal 
effect of Malaysian Aloe vera leaf extract on selected fun-
gal species of pathogenic Otomycosis species in in vitro 
culture medium. Oman Med J. 2017; 32: 41- 6. 

27. Goud S, Aravelli S, Dronamraju S, Cherukuri G, 
Morishetty P. Comparative evaluation of the antibacte-
rial efficacy of Aloe vera, 3% sodium hypochlorite and 
2% CHX gluconate against E. faecalis: An in vitro study. 
Cureus. 2018; 10: e 3480. 



Antibacterial Efficacy of Aloe Vera Extract Mouth Wash versus Chlorhexidine in Pediatrics (481)

28. Sahebi S, Khosravifar N, Motamedifar M. Comparison of 
the antibacterial effect of sodium hypochlorite and Aloe 
vera solutions as root canal irrigants in human extracted 
teeth contaminated with E. faecalis. J Dent (Shiraz). 2014; 
15: 39- 43.

29. Laguna L, Alvarez MD, Bartolome B. Oral wine texture 
perception and its correlation with instrumental texture 
features of wine- saliva mixtures. Foods. 2019; 8: 1- 14.

30. Bhardwaj A, Ballal S, Velmurugan N. Comparative evalu-
ation of the antimicrobial activity of natural extracts 
of Morinda citrifolia, papain and Aloe vera (All in gel  

formulation), 2% CHX gel and Ca (OH)2 against 
Enterococcus faecalis: An in vitro study. J Conserv Dent. 
2012; 15: 293- 7. 

31. Bazvand L, Aminozarbian MG, Mobasheri ZS. 
Antibacterial effect of triantibiotic mixture, CHX gel and 
two natural materials propolis and Aloe vera against E. 
faecalis: An ex vivo study. Dent Res J . 2014; 11: 469- 74.

32. Ehsani M, Marashi MA, Zabihi E, Issazadeh M, Khafri S: 
A comparison between antibacterial activity of propolis 
and Aloe vera on Enterococcus faecalis (An in vitro study). 
Int Mol Cell Med. 2013; 2: 110- 7.


