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Abstract---Background: The anti-inflammatory, antioxidant, antiviral, 
antibacterial, antitumor, antiarthritic, and anti-diabetic properties of 

aloe vera has been well documented in the literature. Considering its 

antibacterial properties evaluating its benefits as mouth rinse in the 

oral diseases may facilitate the patients in getting cheaper and safer 
herbal remedy to clean their oral cavities. Objective:  To evaluate the 

Antibacterial efficacy of aloevera peel extract against Streptococcus 

mutans and P. gingivalis. Methodology: It was a preclinical 
experimental study conducted at Baqai Medical and Dental College 

Karachi, from February to March 2023. Calculated sample size was n 

=60. The participants were given an envelope for group randomization. 
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S. mutant samples and P. gingivalis were incubated on appropriate 

media. The Aloe Vera leaves were washed and gel was removed the 
peels were shed dried and lastly was grinded to powder form. Ethanol 

(70%) were used for soaking for 15 days with intermittent shaking. 

The extract was diluted in distilled water in 1:4 (Extract: Distilled 

water) concentration. Study participants were divided into three 
groups (negative control, positive control, aloevera peel extract rinse 

group) Diluted aloevera peel extract was given to experimental group 

for rinses, distilled water was given to negative control group and 
positive controls were given a standard commercially available mouth 

rinse. Next sample of plaque was collected after two hours to observe 

the effects of aloevera peel extract on bacterial colonies. Results: The 
paired analysis showed significant (p-value <0.05) decrease in number 

of colonies in positive control group (conventional rinse) and aloevera 

peel extract group. The intra group comparison of negative and 
positive control showed significant difference in number of colonies 

and same was observed with the aloevera peel extract rinse. 

Conclusion: The aloevera peel extract have comparable antibacterial 
activities as that of commercially available mouth rinse. 

 

Keywords---Antibacterial efficacy, aloevera peel extract, Streptococcus 

mutans, P. gingivalis. 
 

 

Introduction  
 

Aloe vera, from the Liliaceae family, is a well-known plant and has been used for 

centuries in medicine for the treatment of various ailments 1. Its name has been 
derived from the Arabic word “Alloeh” which means a shining and bitter 

substance 2. Aloe vera is a cactus-like plant that grows widely in hot and dry 

regions around the globe 3. Various recent studies have reported its anti-

inflammatory, antioxidant, antiviral, antibacterial, antitumor, antiarthritic, and 
anti-diabetic properties 4, 5. Additionally, Aloe vera has also been found curative in 

gastrointestinal disorders, constipation and immune deficiency problems 6. 

Reportedly, 75 bioactive compounds are present in Aloe vera leaves possessing 
different variety of remedial properties 7. Bioactive saponins, phenols, sterols, 

anthraquinones and lignin are the major compounds of Aloe vera 8. Various 

vitamins like vitamin A, vitamin C, vitamin E and vitamin B12 are also widely 
present in Aloe vera leaves 9. Minerals like magnesium, iron, calcium, sodium, 

potassium and zinc are also part of the bioactive machinery of Aloe vera leaves 10. 

 
Recent literature has reported that various oral diseases, including dental caries, 

periodontitis and gingivitis, have a significant global burden of disease. Numerous 

other systemic illnesses, like as cardiovascular conditions, have also been linked 

to periodontal infections 11. The initiation and progress of dental caries or 
gingivitis depends on various oral pathogens and the progression of these 

diseases ultimately leads to a worse oral pathology, that is periodontitis 12. 

Streptococcus mutans and lactobacilli are two examples of gram-positive bacteria 
that are primarily responsible for the initiation of dental decay 13. While multiple 

gram-negative anaerobic bacteria, such as Porphyromonas gingivalis, 
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Porphyromonas endodontalis, and Tannerella forsythia, are linked to the chronic 

progression of periodontal disease 14. Collectively, these bacteria cause enamel 

decay and inflammation of gingiva along with supporting structures that 

eventually leads to periodontitis 15.  
 

In our study, we have evaluated the effects of Aloe vera peel extract on the 

growing colonies of S. mutans and P. gingivalis. One of the many distinct kinds of 
bacteria that can be discovered in the oral cavity and the most prevalent and 

virulent contributor to the oral microbiome is Streptococcus mutans 16. While P. 
gingivalis has the capacity of biofilm formation over gingival epithelial cells and 

calcified hard tissues, and P. gingivalis is described as a "keystone" pathogen in 
periodontitis 17. That is why it is important to maintain a good oral hygiene and 

prevent growth of these bacteria by brushing, flossing and using antibacterial 

mouthwashes 18. Various commercially available mouth rinses contain 
chlorhexidine as their major antibacterial compound 19. Chlorhexidine has a very 

good antibacterial activity but has also multiple adverse effects that leads to loss 

of compliance 20. Brown or yellow staining of the teeth, a metallic taste after 
washing, dry mouth, irritation of the oral mucosa, and occasionally allergic 

responses are also recorded as side effects of using chlorhexidine mouthwash 21, 

22. Thus, there is a need of newer antibacterial agent that have equal or better 

antibacterial activity as compared to chlorhexidine, but should have least adverse 
effects. This will reduce various adverse effects and will improve patient 

compliance.  

 
Methodology 

 

It was a preclinical experimental study conducted at Baqai Medical and Dental 
College Karachi., from February to March 2023. Calculated sample size was n 

=60. Consecutive sampling technique was used to recruit the participants. The 

participants were given an envelope for group randomization. Film of plaque from 
labial surface of teeth of study participants was collected on sterile strips that was 

transported to laboratory for culture in sterile containers. For culture S. mutant 
samples were inoculated in Columbia Agar with 5% sheep blood and incubated 

for 48 h at 37 °C and increased level of CO2. P. gingivalis were grown in wilkins-
Chalgren anaerobic broth under anaerobic conditions of 5% CO2, 10% H2, and 

85% N2 at 37 °C. All bacteria were sub-cultured twice and were grown to the early 

stationary phase. Aloe Vera were purchased from local market of Karachi and 
authentication number i.e. Specimen voucher 10052 was allotted. The leaves were 

washed and gel was removed the peels were shed dried and lastly was grinded to 

powder form. The powdered peel was soaked in 2500mL of 70% ethanol for 15 
days with intermittent shaking. After 15 days the filtrate was filtered with 

Whatman filter paper (number 1) that was further processed at 60oC by using 

water bath. The mixture was than dried at 50oC until a well concentrated extract 

was produced on rotary evaporator. The extract was kept in an airtight bottle and 
stored in a refrigerator till usage. The extract was diluted in distilled water in 1:4 

(Extract: Distilled water) concentration. Study participants were instructed to not 

brush their teeth before sampling. Study participants were divided into three 
groups (negative control, positive control, aloevera peel extract rinse group) each 

group had 20 participants. Diluted aloevera peel extract was given to 

experimental group for rinses, distilled water was given to negative control group 
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and positive controls were given a standard commercially available mouth rinse. 

Next sample of plaque was collected after two hours to observe the effects of 
aloevera peel extract on bacterial colonies. ANOVA followed by post hoc tukey`s 

test was applied to identify the inter and intra group comparison and Paired t test 

was applied as test of significance for pre and post experimental comparison, 
<0.05 p-value was considered as significant at 95% confidence interval. 

 

Results 

 
There were sixty participants in the study 39 (65%) were males and 21 (35%) were 

females the mean age of participants was 29 ± 2.31. On asking about brushing 

habit 49 (81.6%) participants responded that they brush their teeth daily. The 
growth of colonies was calculated on growth media plates in samples collected 

prior to rinsing and samples that were taken after the rinsing. The pre and post 

samples showed significant (p-value <0.05) decrease in number of colonies in 
positive control group (conventional rinse) and aloevera peel extract group as 

shown in table 1. The intra group comparison of negative and positive control 

showed significant difference in number of colonies and same was observed with 
the aloevera peel extract rinse. However, the positive control and aloevera peel 

extract comparison was insignificant. Table 2 shows the intra group comparison 

of experiment.   

 
Table. 1 Paired t test analysis showing the number of colonies before and after 

intervention 

 

 Negative Control  Positive control Aloevera peel extract  

Streptococcus Mutans 

Before 8.3 ± 2.1 x 104 9.3 ± 2 x 104 9.76 ± 2.2 x 104 

After 7.9 ± 1.3 x 104 5.23 ± 1 x 104 5.14 ± 1.6 x 104 

P value 0.831 0.002* 0.001* 

P. gingivalis 

Before 19.2 ± 3.1 x 103 18.32 ± 2.75 x 103 17.23 ± 3.62 x 103 

After 17.45 ± 1.2 x 103 11.71 ± 3.35 x 103 10.23 ± 1.56 x 103 

P value 0.538 0.041* 0.001* 

*significant p-value 
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Table 2. ANOVA followed by post hoc tukeys`s Analysis on post interventional 

results 

 

Groups wise comparison Streptococcus Mutans p- value 

Negative 

control 

7.9 ± 1.3 x 

104 

Positive 

control 

5.23 ± 1 x 104 0.003* 

Negative 

control 

7.9 ± 1.3 x 

104 

Aloevera 

peel extract 

5.14 ± 1.6 x 

104 

0.001* 

Positive 

control 

5.23 ± 1 x 104 Aloevera 

peel extract 

5.14 ± 1.6 x 

104 

1.000 

Groups wise comparison P. gingivalis 

Negative 

control 

17.45 ± 1.2 x 

103 

Positive 

control 

11.71 ± 3.35 

x 103 

0.021* 

Negative 

control 

17.45 ± 1.2 x 

103 

Aloevera 

peel extract 

10.23 ± 1.56 

x 103 

0.001* 

Positive 

control 

11.71 ± 3.35 

x 103 

Aloevera 

peel extract 

10.23 ± 1.56 

x 103 

0.036* 

*significant p-value 

 

Discussion 
 

Due to its numerous health advantages, including its emollient, anti-

inflammatory, purgative, anti-microbial, aphrodisiac, antifungal, and antioxidant 
properties, aloe vera attracts the interest of the food business 23. As previously 

mentioned, aloe vera has multiple constituents that have various medicinal 

effects which were reported in previous literature. One of the most active 

compounds of Aloe vera is aloin that is a type of anthraquinone 24. Reportedly, its 
metabolite aloe-emodin anthraquinone has been associated with several adverse 

effects like carcinogenicity, genotoxicity and nephrotoxicity. Besides this, few 

other alkaloids and polysaccharides are reported to cause hepatotoxicity and male 
infertility, respectively 25. A study conducted by Jun wu et al. reported no 

significant subacute toxicity, acute toxicity and genotoxicity up to a concentration 

of 3330mg/kg BW when treated with Aloe vera soft capsules 26. Another study 
reported no hepatotoxicity and nephrotoxicity when treated with 500mg/kg BW 

aqueous extract of Aloe vera gel 27. 

 

Our results have reported a remarkable antibacterial activity against S. mutans 
and P. gingivalis when treated with conventional mouthwash. A significant 

decrease in bacterial colonies was observed upon treatment with chlorhexidine 

containing standard mouthwash. Similar results were obtained in another study 
that showed potential bactericidal activity against various oral pathogens for 

subgingival use in the treatment of chronic periodontitis 28. A notable suppression 

was observed in S. mutans colonies when treated with chlorhexidine mouthwash 

and ethanolic licorice root extract, in a study done by Malvania et al. 29. Various 
other studies have also reported antibacterial activity of chlorhexidine containing 

mouthwashes against S. mutans 30-33. P. gingivalis growth was also suppressed in 

various studies when treated with chlorhexidine 34-36. Therefore, in our study we 
have compared Aloe vera peel extract with already proven antibacterial agent that 

is chlorhexidine containing mouthwash.  
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The Aloe vera peel extract group showed a significant decline in the number of 

bacterial colonies that showed its remarkable antibacterial activity. Our results 
also showed a significant difference between Aloe vera peel extract group and 

non-treated group where it showed a high number of S. mutans and P. gingivalis 

colonies.  A previous in vitro study that was done to evaluate the antibacterial 

and antifungal properties of Aloe vera plant has reported a remarkable 
bactericidal and antifungal effects of both Aloe vera root and leaves extracts 

against various bacteria and fungi 37. Growth of E. Coli and K. Pneumoniae was 

also suppressed in another study when treated with Aloe vera extract 38. 
 

Our results have reported comparable and non-significant antibacterial activity 

between Aloe vera peel extract group and chlorhexidine mouthwash group. In our 
results the maximum antibacterial activity was observed in our herbal-treated 

group with Aloe vera. A similar study compared the antibacterial activity of 

standard chlorhexidine containing mouthwash with different herbs like Aloe vera, 
green tea and chamomile. Contrary to our results, this study showed that 

maximum antibacterial activity was possessed by chlorhexidine containing 

mouthwash when compared with other herbal groups including Aloe vera 39. 

Similar to our results, another study has reported a notable antibacterial effect of 
Aloe vera gel against S. mutans and Lactobacilli 40. Based on the antibacterial and 

anti-inflammatory properties, the natural ingredients propolis, aloe vera, green 

tea, cranberry, calendula, myrrh, and salvia showed a great potential to be 
utilized as oral hygiene products 41. Regarding the discoloration of acrylic 

dentures due to chlorhexidine, a study has reported that Aloe vera is a better 

cleaning and antibacterial agent that can be used by patients with acrylic 
dentures 42. Another study reported a decrease in plaque index and bleeding on 

probing score without any adverse effects when treated with Aloe vera mouthwash 
43. Similar results were obtained when chlorhexidine and Aloe vera mouthwashes 

were compared. Both solutions reduced gingival inflammation, gingival bleeding 
and plaque accumulation in orthodontic patients 43. 

 

The previous literature and our results conclude that chlorhexidine despite being 
a gold standard antimicrobial agent, can be replaced by herbal mouthwashes like 

Aloe vera in patients that are seeking for an indigenous, chemical-free and 

patient-friendly oral hygiene. 
 

Conclusion 

 
The aloevera peel extract have comparable antibacterial activities as that of 

commercially available mouth rinse. Further studies should be conducted to 

validate its role as antibacterial mouth rinse.  
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