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Abstract 

Aim and objectives: Over time, individuals have come to comprehend that in order to maintain good 
health, it is imperative to utilize natural substances as extensively as possible to avoid detrimental effects on the 
body. In light of this, researchers have undertaken certain investigations with the aim of substituting chemically-
based mouthwash products with natural alternatives available in the market. These studies have led to the 
revelation that the extract derived from Allium sativum possesses the remarkable ability to eliminate plaque 
without causing irritation to the tissues or requiring the use of additional substances. Building upon these 
findings, our study sought to scrutinize the effects and inherent properties of Allium sativum within the oral 
cavity, particularly in the presence of dental plaque on the dental arches. 

Material and methods: Bacterial plaque deposits became visible with the help of substances, erythrosine 
was used in the study, and the properties of Allium sativum were evaluated, the effect being clearly visible after 
about one minute. Quigley-Hein index was used in the evaluation of plaque deposits and a diagram was created to 
understand if it was actually a process of reducing bacteria. 

Results: The results were good due to the fact that the Allium sativum extract allowed the removal of a 
large part of the plaque from the dental arches. 

Conclusions: It was confirmed that this natural substance can be a good alternative to mouthwash with 
chlorhexidine, even if with less effective results. 
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INTRODUCTION 

The impact of mechanical oral hygiene techniques on the levels of microorganisms in 
saliva, particularly mutans streptococci, is of great interest to dentists who prioritize 
preventive care. 

Regular and effective use of oral hygiene techniques, such, as toothbrushing and 
interdental cleaning have been proven to impact the levels of microorganisms in saliva, 
including mutans streptococci [1]. These techniques can help inhibit. Eliminate 
microorganisms reduce plaque bacteria and minimize gingival inflammation when practiced 
consistently and correctly [2]. A study investigating the effects of oral hygiene education and 
professional tooth cleaning discovered a decrease in the number of Streptococcus mutans in 
saliva after three months indicating that these measures have the potential to control species 
[3]. Similarly another study demonstrated that tongue scraping, tongue brushing and 
saturated saline rinsing all showed effectiveness in reducing streptococcal colony counts in 
saliva [4]. However despite improvements, in oral hygiene status salivary mutans 
streptococci levels tend to increase after treatment. Therefore it is crucial for individuals to 
follow procedures to reduce the risk of dental caries. Dentists prioritize care. Emphasize 
regular and effective mechanical oral hygiene techniques as essential for maintaining oral 
health and controlling microorganism levels in saliva. 

Mechanical oral hygiene techniques (toothbrushing and interdental cleaning) have 
shown to have an impact on the number of microorganisms in saliva, that includes mutans 
streptococci [5]. These techniques, when used regularly and effectively, can help inhibit or kill 
oral microorganisms and reduce plaque bacteria and gingival inflammation [6]. In a study 
evaluating the effect of oral hygiene education and professional tooth cleaning, a significant 
reduction in salivary count of Streptococcus mutans was observed after 3 months, indicating 
the potential of these measures to control cariogenic species [7]. Another study found that 
tongue scraping, tongue brushing, and saturated saline rinsing all showed equal efficacy in 
reducing streptococcal colony counts in saliva [8-9]. For example after an orthodontic 
treatment the number of mutans streptococci in the saliva increases, and it is important to 
reduce the risk of caries so that oral hygiene status can be improved [10]. Therefore, dentists 
prioritize preventive care and emphasize the importance of regular and effective mechanical 
oral hygiene techniques to maintain oral health and control microorganism levels in saliva. 

The act of brushing teeth with toothpaste containing fluoride is widely regarded as a 
pivotal measure in preventing tooth decay [11-12]. Tooth brushing with fluoridated 
toothpaste is considered to be the “milestone” of caries prevention [13-14]. However, tooth 
brushing alone is effective in reducing bacterial counts in the mouth, but not enough and to 
overcome this issue, it was decided to incorporate antimicrobial or other chemotherapeutic 
agents in dental practice [15]. 

Mouth rinsing as a formal practice was first used in China, in 2700 bc, for the 
treatment of disease of the gums and is the most cost-effective method of preventing dental 
caries [16]. Mouth rinsing for the prevention of dental caries in children and teenagers was 
established as a mass prophylactic method in the 1960s and has shown an average efficacy of 
caries reduction between 20 and 50% [17]. 

Chlorhexidine has been studied extensively for over 20 years, and is the gold standard 
for chemotherapeutic agent against mutans streptococci and dental caries [18]. 

To prove that even natural products can achieve positive results on bacterial plaque 
removal, we looked for some variants of chlorhexidine [19]. We discovered the Allium 
sativum extract, which has many characteristics against the accumulation of the plaque, but 
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its capacity was analyzed step by step [20]. Demonstrating the effect of an ordinary product 
used in the kitchen, completely natural and cheap was a surprise for us all [21]. 

Aim and objectives 
In order to demonstrate that even natural products can yield positive outcomes in the 

removal of bacterial plaque, we explored various iterations of chlorhexidine. This led us to 
discover the extract of Allium sativum, which possesses numerous attributes that combat 
plaque accumulation. However, we meticulously analyzed its efficacy step by step. The 
revelation that an ordinary, completely natural, and inexpensive kitchen product could 
produce such an effect was a pleasant surprise for all involved. 

MATERIAL AND METHODS 

The research was conducted at the Aurel Vlaicu Polyclinic and comprised a total of 13 
participants who were students specializing in dental medicine. These individuals fell within 
the age range of 20 to 25 years. Each participant was duly informed about the procedures 
involved in the study and provided their consent by signing a written agreement that 
contained all the necessary information. 

Every student received a single clove of Allium sativum, commonly known as garlic, 
as well as a plaque indicator. 

Upon performing chemical analysis on Allium sativum, it was discovered that this 
plant contains sulfur-containing compounds, such as Alicin. Alicin exhibits properties of 
being an antioxidant and has the capability to attach sulfur (SH) groups to enzymes and 
proteins, thereby altering their activities. This, in turn, leads to the inhibition of sulfur 
enzymes. Furthermore, Alicin has the unique ability to rapidly penetrate cell membranes and 
enter cells. 

The plaque indicator is a valuable and effective tool used in both professional and 
domestic oral hygiene. Its purpose is to assess the presence, quantity, and location of plaque 
buildup, even in the smallest amounts, and facilitate its removal. These indicators are 
composed of non-toxic chemicals that have the capacity to bind to the organic components of 
bacterial plaque. In our study, we utilized erythrosine as the plaque indicator. 

 

 
Figure 1. Quigley-Hein plaque index initially 

 
The method of using the plaque indicator is as follows: it is imperative not to clean the 

teeth in order to promote plaque accumulation. After consuming a source of carbohydrates to 
facilitate the accumulation of plaque, an erythrosine tablet was employed to reveal the 
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presence of dental plaque. The tablet was held in the oral cavity for a duration of one minute. 
Due to its effect, the tablet uniformly stained all deposits of dental plaque in a vivid red hue. 

Each participant in the study was thoroughly examined, and the data obtained from 
these examinations were meticulously documented in the patient records and captured 
through photographs of the oral cavity (fig.1). 

The assessment of plaque quantity was conducted by means of the Quigley-Hein 
plaque index, which is utilized to evaluate the extent of plaque coverage on the dental crown, 
disregarding its thickness. 

 

 
Figure 2. IQH before and after 

 
Consequently, the surface area occupied by the plaque was assessed and assigned 

scores ranging from 0 to 5 as follows: absence of plaque was assigned a score of 0; a 
fragmented strip of plaque at the gingival margin was assigned a score of 1; the presence of a 
continuous strip (up to 1mm) of plaque at the gingival margin was assigned a score of 2; the 
existence of a plaque strip exceeding 1mm in size, covering less than one third of the gingival 
area of the dental surface, was assigned a score of 3; plaque coverage surpassing one third but 
less than two thirds of the dental surface was assigned a score of 4; a score of 5 represents 
plaque coverage exceeding two thirds or more of the dental surface. 

In order to facilitate the centralization of data, the initial assessment of the Quigley-
Hein plaque index involved the scoring of IQH i and IHQ f. Following the maintenance and 
mastication of Allium sativum in the oral cavity, the evaluation of the Quigley-Hein plaque 
index was conducted (fig.2). 

RESULTS 

The data was inputted into an Excel spreadsheet to facilitate the creation of charts and 
subsequently transferred to statistical software for analysis. 

Upon conducting the initial consultation, it was discovered that the majority of 
participants, specifically nine in number, exhibited a Quigley-Hein plaque index of 1. This 
index signifies the presence of a non-continuous band of plaque located at the gingival 
margin. 

Solely one patient displayed an IQH of 3, denoting the presence of a plaque band 
greater than 1mm in size, which covered less than one third of the gingival surface of the 
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coronary surface. In total, four participants showcased a continuous and narrow strip of 
plaque situated along the gingival margin, measuring up to 1mm (fig.3). 

 

 
Figure 3. Final IQH 

 
Following the comprehensive assessment of the Quigley-Hein plaque index in each 

participant, we transitioned to utilizing Allium sativum in order to observe its impact on 
periodontal tooth structures. Each participant was instructed to chew a clove of Allium 
sativum for a duration of 3 minutes. 

The eradication of the plaque's coloration was progressively intensified. The 
participants were once again consulted and the collected data were reported with 
accompanying photographs. Following the recording of each participant's data, the obtained 
results were meticulously analysed, leading to the formulation of several personal and 
general conclusions. 

Hence, it can be deduced from the graph above, that a total of ten individuals 
possessed a Quigley-Hein plaque index of zero, while only one patient exhibited an IQH 1 
with a sporadic band of plaque at the gingival boundary.

DISCUSSIONS 

The acquired results were subsequently juxtaposed with the initial findings and have 
been visually represented in the diagram below. 

 

  
Figure 4. Comparison of the initial and final IQH 
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In assessing the impact of Allium sativum on bacterial plaque, it was observed that the 
values experienced an average reduction of one point on the Quigley-Hein scale. This serves 
to underscore the beneficial effects of Allium sativum on oral well-being. 

 

  
Figure 5. IQH before and after 

CONCLUSIONS 

The research findings indicate that Allium sativum effectively reduces the buildup of 
dental plaque, as evidenced by an average decrease of one degree on the Quigley-Hein scale. 
The visual documentation obtained from each individual instance further substantiates this 
outcome. The obtained results unequivocally validate the advantageous properties of Allium 
sativum as a holistic approach to uphold optimal oral hygiene. 

REFERENCES 
1. Semih, Esin., Marco, Pasini., M, Miceli., Giancarlo, Cosseddu., Maria, Rita, Giuca., Giovanna, 

Batoni. (2018). Longitudinal study on the effect of oral hygiene measures on the salivary count of 
microbial species with cariogenic potential. Journal of Biological Regulators and Homeostatic 
Agents, 32(6):1407-1420. 

2. Nicole, B., Arweiler. (2020). Oral Mouth Rinses against Supragingival Biofilm and Gingival 
Inflammation. Monographs in oral science, 29:91-97. doi: 10.1159/000510185 

3. Gretchen, L., Geiger-Thornsberry. (2016). How Does Oral Hygiene Affect Bacterial Counts in 
Saliva. American Biology Teacher, doi: 10.1525/ABT.2016.78.3.258 

4. M, Manju., P, Prathyusha., Elizabeth, Joseph., Rupali, Borkar, Kaul., Srinivas, L, Shanthraj., 
Ntasha, Sethi. (2015). Evaluation of the effect of three supplementary oral hygiene measures on 
salivary mutans streptococci levels in children: A randomized comparative clinical trial. 
European Journal of Dentistry, doi: 10.4103/1305-7456.172616 

5. Ashok, Kumar., Jaideep, Singh., Pallavi, Sinha., Harshal, Rajeshbhai, Champaneri., Anushree, 
Tiwari., Ramanpal, Singh. The Efficacy of the Three Types of Plaque Control Methods During 
Fixed Orthodontic Treatment: A Randomized Controlled Trial. Cureus, (2023). doi: 
10.7759/cureus.38231 

6. F., Sarkisova. Water flossing for the management of gum disease. Rangahau Aranga AUT 
Graduate Review, (2022). doi: 10.24135/rangahau-aranga. v1i3.117 

7. Effectiveness of perioperative oral hygiene management using a cetylpyridinium chloride-, 
dipotassium glycyrrhizinate-, and tranexamic acid-based mouthwash: a randomized controlled 
clinical trial. (2022). doi: 10.21203/rs.3.rs-2124107/v1 

8. E., A., Ryskina., F.N., Gilmiyarova., O.A., Magsumova., Mikhail, A., Postnikov., Tatiana, A., 
Lobaeva., D., D., Zhdanov. Assessment of Biochemical Parameters of the Oral Fluid before and 
after Using Office Teeth Whitening Systems. Dental journal, (2022). doi: 10.3390/dj10100178 

9. Woo-Sun, Jung., Ho, Kim., So-Yoon, Park., Eun-Jung, Cho., Sug-Joon, Ahn. (2014). Quantitative 
analysis of changes in salivary mutans streptococci after orthodontic treatment. American  



Medicine in Evolution Volume XXIX, No. 4, 2023 

 
487 

10. E., B., Volosova., O, V, Zayratyants., Alexander, Kuzin., A, M, Panin., A, Shishkanov., A, M, 
Tsitsiashvili., Taisiya, Kochkonyan. Structure of the excretory duct of the parotid salivary gland: 
histological and immunohistochemical features. Archiv EuroMedica, (2022). doi: 10.35630/2199-
885x/2022/12/3.6 

11. Journal of Orthodontics and Dentofacial Orthopedics, doi: 10.1016/J.AJODO.2013.12.025 
12. Line, Staun, Larsen., Bente, Nyvad., Vibeke, Baelum. (2023). Salivary fluoride levels after daily 

brushing with 5000 ppm fluoride toothpaste: A randomised, controlled clinical trial. European 
Journal of Oral Sciences, doi: 10.1111/eos.12934 

13. M, C, Sánchez-Vargas., Roberto, Antonio, León-Manco. (2022). Geographical barriers to the use 
of toothpaste containing ≥1000 ppm fluoride in peruvian children. Journal of Oral Research, doi: 
10.17126/joralres.2022.071 

14. Jana, Storsberg., Kateryna, Loza., Matthias, Epple. (2022). Incorporation of Fluoride into Human 
Teeth after Immersion in Fluoride-Containing Solutions. Dental journal, doi: 10.3390/dj10080153 

15. Monika, Prasad., Basavaraj, Patthi., Ashish, Singla., Ritu, Gupta., Chandrasheker, Jankiram., 
Jishnu, Krishna, Kumar., Vaibhav, Vashishtha., Ravneet, Malhi. (2016). The Clinical Effectiveness 
of Post-Brushing Rinsing in Reducing Plaque and Gingivitis: A Systematic Review. Journal of 
clinical and diagnostic research: JCDR, doi: 10.7860/JCDR/2016/16960.7708 

16. Safiya, Hassan., Prasad, Dhadse., Pavan, Bajaj., Kiran, Rajesh, Sethiya., Chitrika, Subhadarsanee. 
(2022). Pre-procedural Antimicrobial Mouth Rinse: A Concise Review. Cureus, doi: 
10.7759/cureus.30629 

17. Philippa, C, Matthews. Prevention of dental caries in children and young people. Nursing 
children and young people, (2022). doi: 10.7748/ncyp.2022. e1451 

18. Stéphanie, Wanin., Marguerite, Baron., Sophie, Carra., Sarah, Saf., M., Bourgoin-Heck., Anca-
Mirela, Chiriac. Chlorhexidine anaphylaxis in three children secondary to oral exposure without 
evidence of mucosal breach. Pediatric Allergy and Immunology, (2022). doi: 10.1111/pai.13897 

19. Kumar, Vasudevan., Veronica, Stahl. Cannabinoids infused mouthwash products are as effective 
as chlorhexidine on inhibition of total-culturable bacterial content in dental plaque samples. 
(2020). doi: 10.1186/S42238-020-00027-Z 

20. Elaine, da, Silva, Lima., Diana, Cuglovici, Abrão., Douglas, Luís, Vieira., Marcelo, Beltrão, 
Molento. Allium sativum extract against free-living larvae of Rhipicephalus microplus: a 
potential environmental biocontrol. Veterinary Parasitology: Regional Studies and Reports, 
(2022). doi: 10.1016/j.vprsr.2022.100769 

21. Stephen, Davey. Natural product synthesis: Seafood surprise. Nature Chemistry, (2009). doi: 
10.1038/NCHEM.132 


