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INTRODUCTION: 

 

Mouthwash  /  rinse  is  a chemotherapeutic agent used as an effective home care  system  by  the  

patients  to  enhance  oral hygiene. Some manufacturers of mouthwash claim that antiseptic and 

ABSTRACT: 

INTRODUCTION: Herbal mouthwash made from natural sources is used in periodontal therapy 

controlling bleeding, inflammation. The efficacy of herbal mouthwash is effective in reducing plaque 

and gingivitis when compared to chlorhexidine mouthwash. Clitoria ternatea ( blue pea) to be an 

effective natural remedy for a variety of ailments. Aim of the study is to evaluate the cytotoxic effect 

of ginger and blue pea based herbal mouth wash. MATERIALS AND METHODS: 100ml of distilled 

water was taken in a measuring cylinder and 1g of neem and stevia was measured and taken using a 

weighing machine. The temperature of the heating mantle was set to about 50 degrees celsius and the 

time taken to heat is about 5 - 10 minutes.A six-well ELISA plate was taken and 5 mL of artificial 

seawater was added to each of the 6 wells and 10 nauplii are added to each well. Then, 5 different 

concentrations of dried blue pea and ginger were introduced to each of the 5 wells. 

RESULTS : At incubation time after 24 hours, 100 % of live nauplii were present in 5ul concentration. 

And 90% of live nauplii were present in 10ul concentration. At incubation time after 48 hours, 100% 

of live nauplii were present in 5ul concentration and 90 % of live nauplii were present in 10 ul 

concentration. And 80 % of live nauplii were present in 20 ul, 40 ul, 80ul concentration. 

CONCLUSION: In this study ginger and blue pea herbal formulation showed good cytotoxic effect 

as  the concentration of the formulation increased, number of nauplis decreased.  
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anti-plaque mouth rinse kill the bacterial  plaque  which  causes  cavities,  gingivitis and  bad  

breath.  Anti-cavity  mouth  rinse  uses fluoride  to  protect  against  tooth  decay(Surya et al. 

2024)(1). Mouth  rinse  with  alcohol  as  a  base  is  prone  for addiction for  people consuming  

alcohol regularly. Excessive use of such  mouth rinse  regularly may cause  harmful  effects  on  

the  internal  organs  like lungs, kidneys, intestines and  in certain  cases the brain may also get 

affected.(Soylu et al. 2024)(2) 

 

Studying  the  above  mentioned drawbacks of  the commercial  mouthwash, people are now more  

aware and inclined towards the use of  non-alcoholic  or  herbal  mouthwash formulations.(Tidke 

et al. 2022)(3)  Herbal  mouthwash is formulated  by  using  the  active  constituents obtained from 

plant sources directly by the process of  extraction  and  evaporation.Herbal mouthwash made from 

natural sources is used in periodontal therapy controlling bleeding, inflammation.(Mehmethanoglu 

et al. 2025)(4) The efficacy of herbal mouthwash is effective in reducing plaque and gingivitis 

when compared to chlorhexidine mouthwash. 

 

Cytotoxicity tests are useful to screen chemicals for their intrinsic and relative toxicities. This 

helps in determining the potential toxic or harmful effect of such compounds to human health 

that may occur inadvertently during use It is therefore important to establish their safety. Clitoria 

ternatea ( blue pea) to be an effective natural remedy for a variety of ailments. It has powerful 

antimicrobial activity against various pathogens such as Escherichia coli,  Staphylococcus 

aureus, etc. (Kshetrimayum 2017)(5) 

 

Ginger can help prevent cavities and remove plaque & strengthen the gum tissue around your 

teeth. It has been used in the oral cavity through solutions and sprays because of its healing and 

anti-inflammatory actions presenting activity against S mutans and C albicans as well as 

antioxidant and anticancer activities(Deshpande et al. 2021)(6). It was verified that Ginger oils 

and extracts inhibit Gram-positive and Gram-negative bacteria, but there are still few studies 

showing the effect of ginger on the microor-ganisms prevalent in the oral cavity.(Chapple and 

Hamburger 2019)(7) The aim of the  study is to evaluate the cytotoxic effects of blue pea and 

ginger based herbal mouthwash. 

 

MATERIALS AND METHODS: 

 

Blue pea flowers and ginger  were collected from the local fields and were dried in shady place 

(Fig 1 a&b). After getting dried, they were crushed and made into a powder using a grinder or a 

mixer . Then, 100ml of distilled water was taken in a measuring cylinder and 1g of blue pea and 

ginger was measured and taken using a weighing machine (Fig 2). The solution is labeled and 

heated by using a machine called the heating mantle. The temperature of the heating mantle was 

set to about 50 degrees celsius and the time taken to heat is about 5 - 10 minutes ( Fig 3). A six-
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well ELISA plate was taken and 5 mL of artificial seawater was added to each of the 6 wells and 

10 nauplii are added to each well (Fig 4). Then, 5 different concentrations of dried blue pea and 

ginger were introduced to each of the 5 wells, and control containing only the seawater was taken 

in one well. 

 

 
Fig 1: (a) Blue pea extract 
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Fig 1: (b) ginger extract 
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Fig 2: Blue pea and ginger extract 
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Fig 4: Heating mantle  

    

 
Fig 5: centrifuged extract 

 

 

RESULTS: 
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Table 1: Explains the cytotoxic effects of blue pea and ginger with respect to the concentration 

and percentage of live nauplii. 

 

At incubation time after 24 hours, 100 % of live nauplii were present in 5ul concentration. And 

90% of live nauplii were present in 10ul concentration. At incubation time after 48 hours, 100% 

of live nauplii were present in 5ul concentration and 90 % of live nauplii were present in 10 ul 

concentration. And 80 % of live nauplii were present in 20 ul, 40 ul, 80ul concentration. In this 

study ginger and blue pea herbal formulation showed good cytotoxic effect as  the concentration 

of the formulation increased, number of nauplius decreased.  

 

DISCUSSION: 

 

A study on Clitoria ternate extract suggested that the extract has substantial cytotoxic effect on 

cells and also has antioxidant effect.Our study results are in accordance with the previous studies 

(Haghgoo and Abbasi 2013)(8&9). The time of use of this mouthwash should be limited because 

of adverse factors such as palate changes, teeth staining, and burning.  Ginger is one of the most 

popular and used spices in the world, and it is used as food seasoning because of its fresh aroma 

and spicy flavor, which may lead to an individual assessment of flavor (Kamilla et al. 2014)(10). 

 

The characteristic odor and flavor of ginger are caused by a mixture of zingerone, shogaols, and 

gingerols, which are volatile oils that compose 1%-3% of the weight of fresh ginger.(Mansoor et 

al. 2024)(11) Pal et al. also conducted a BSLA on the leaf and stem extracts of C. ternatea, noting 

significant toxicity at various concentrations, with LC50 values calculated for leaves and stem 

extracts. The toxicity test showed that shrimp deaths increased with higher concentrations of green 

tea leaf extract after 24 hours, linking to the broader discussion on the cytotoxicity of natural 

extracts 
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Ginger powder has been reported to be effective in motion sickness. 

 

 It has been suggested that adsorbent, aromatic and carminative properties of ginger on G. I. tract 

cause adsorption of toxins and acid enhanced gastric motility. These may have probably blocking 

effects of G. 1. Reactions and nausea.(Devi et al. 2022) (12)The presence of the cytotoxic 

compound in cells can result in a variety of cell fates. Necrosis occurs when cells lose their 

membrane integrity and results in cell death. The cells may stop actively growing and dividing or 

they may trigger a genetic programme that causes regulated cell death. Pharmaceutical companies 

also use cytotoxicity assays to assess cytotoxicity.(Müller et al. 2017) (13) 

 

Herbal mouthwash having anti-inflammatory, anti-bacterial, anti-fungal, analgesic along with 

strengthening and mouth freshening properties and thus, this new formulated form of oral health 

care using various natural oils and extracts for getting the benefit of the intended to make the 

formulation effective use as well as easily acceptable by people. As such, seen in our country, oral 

hygiene is not given much focus, which in later stages of life leads to chronic diseases like cases 

of mouth cancer. Searching up for an herbal formulation in the market with all the said properties 

led to making of this product that is cost affordable and user friendly.(Sabarish et al. 2025) (14) 

The limitations of study is that anti inflammatory, antitoxic and antimicrobial activities were not 

done. It will be done in the further studies.  

 

CONCLUSION: 

 

In this study ginger and blue pea herbal formulation showed good cytotoxic effect as  the 

concentration of the formulation increased, number of nauplis decreased.  Oral pathogens from a 

wide variety cause severe infections in the oral cavity. So, there is a need for prevention of 

infections and diseases. As a preventive measure, mouthwash can be prepared. The herbal 

formulations with ginger and blue pea mouthwash preparation seems to be a better preventive 

measure.  

 

CONFLICT OF INTEREST: 

The authors have no conflict of interest. 

 

ACKNOWLEDGEMENTS: 

Authors thank Dr. Deepak Nallaswamy, Director, Saveetha Dental College and Hospitals, 

Saveetha Institute of Medical and Technical Sciences (SIMATS) for providing facilities and ideas 

to carry out the work. 

 

SOURCE OF FUNDING: 

The present study was supported by the following: 

https://paperpile.com/c/PcWe93/ty18
https://paperpile.com/c/PcWe93/LOol
https://paperpile.com/c/PcWe93/8ZSr


CYTOTOXIC EFFECT OF GINGER AND BLUE PEA 

HERBAL FORMULATION BASED MOUTHWASH - 

AN IN VITRO STUDY 

 

Snehaa Baskaran1, Balaji Ganesh S*2, 

Rajesh Kumar S3 

 
 
 
 
 
 

Cuest.fisioter.2025.54(4):537-548                                                                                       547 

 
 

● Saveetha Dental College and hospital, Saveetha Institute of Medical and Technical 

Sciences, Saveetha University, Chennai 

● Sri Thirumalaipathy transport, Chennai  

 CITATIONS: 

 

1)Chapple, Iain L. C., and John Hamburger. 2019. Periodontal Medicine - A Window on the 

Body. Quintessenz Verlag. 
2)Deshpande, Anshula, Neeraj Deshpande, Rameshwari Raol, Kinjal Patel, Vidhi Jaiswal, and 

Medha Wadhwa. 2021. “Effect of Green Tea, Ginger plus Green Tea, and Chlorhexidine 
Mouthwash on Plaque-Induced Gingivitis: A Randomized Clinical Trial.” Journal of Indian 
Society of Periodontology 25 (4): 307–12. 

3)Devi, N. Sanjana, Dhanraj M. Ganapathy, S. Rajeshkumar, and Subhabrata Maiti. 2022. 
“Characterization and Antimicrobial Activity of Cerium Oxide Nanoparticles Synthesized 
Using Neem and Ginger.” Journal of Advanced Pharmaceutical Technology & Research 13 
(Suppl 2): S491–95. 

4)Haghgoo, Roza, and Farid Abbasi. 2013. “Evaluation of the Use of a Peppermint Mouth Rinse 
for Halitosis by Girls Studying in Tehran High Schools.” Journal of International Society of 
Preventive & Community Dentistry 3 (1): 29–31. 

5)Kamilla, Linggam, Surash Ramanathan, Sreenivasan Sasidharan, and Sharif Mahsufi Mansor. 
2014. “Evaluation of Antinociceptive Effect of Methanolic Leaf and Root Extracts of Clitoria 
Ternatea Linn. in Rats.” Indian Journal of Pharmacology 46 (5): 515–20. 

6)Kshetrimayum, Birla. 2017. Medicinal Plants and Its Therapeutic Uses. 
7)Mansoor, Afsheen, Emaan Mansoor, Nehal Amir, and Khadim Hussain. 2024. “Clinical 

Efficacy of Based Herbal Mouthwash in Treating the Hypersensitivity of Teeth.” Pakistan 
Journal of Medical Sciences 40 (10): 2331–35. 

8)Mehmethanoglu, Iklima, Emrah Ozakar, Rukiye Sevinc Ozakar, Nurcan Ozakar, Damla 
Ruzgar, and Arzu Gormez. 2025. “Investigation of the Antibacterial Activity, Cytotoxicity, 
and Effects on Enamel and Composite Resin of Mouthwash Formulations Prepared with 
Three Different Boron Compounds.” Clinical Oral Investigations 29 (2): 100. 

9)Müller, Heinz-Dieter, Sigrun Eick, Andreas Moritz, Adrian Lussi, and Reinhard Gruber. 2017. 
“Cytotoxicity and Antimicrobial Activity of Oral Rinses In Vitro.” BioMed Research 
International 2017 (March):4019723. 

10)Sabarish, Ram, Raja Lakshmi A, Reshma Achu Joseph, Kennedy Kumar Palraj, Prema 
Malini Thayanidhi, and Muthukumar Santhanakrishnan. 2025. “Evaluation of Antibacterial 
and Antifungal Activities of a Commercially Available Herbal Mouthwash in Accordance 
with the PN-EN 1040 and EN 1650 Standards.” Diagnostic Microbiology and Infectious 
Disease 111 (3): 116680. 

11)Soylu, Yusuf, Paweł Chmura, Ersan Arslan, and Bulent Kilit. 2024. “The Effects of 
Carbohydrate Mouth Rinse on Psychophysiological Responses and Kinematic Profiles in 
Intermittent and Continuous Small-Sided Games in Adolescent Soccer Players: A 
Randomized, Double-Blinded, Placebo-Controlled, and Crossover Trial.” Nutrients 16 (22). 
https://doi.org/10.3390/nu16223910. 

12)Surya, Krithick G., Rajeshkumar Shanmugam, Archana Behera, and Mukesh Kumar 
Dharmalingam Jothinathan. 2024. “Assessment of Antibacterial Properties and Cytotoxic 
Effect of Ethanolic Extracts of Clitoria Ternatea and Camellia Sinensis Herbal Formulation 

http://paperpile.com/b/PcWe93/FTKe
http://paperpile.com/b/PcWe93/FTKe
http://paperpile.com/b/PcWe93/FTKe
http://paperpile.com/b/PcWe93/FTKe
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/siw9
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/ty18
http://paperpile.com/b/PcWe93/VY6T
http://paperpile.com/b/PcWe93/VY6T
http://paperpile.com/b/PcWe93/VY6T
http://paperpile.com/b/PcWe93/VY6T
http://paperpile.com/b/PcWe93/VY6T
http://paperpile.com/b/PcWe93/Ph2E
http://paperpile.com/b/PcWe93/Ph2E
http://paperpile.com/b/PcWe93/Ph2E
http://paperpile.com/b/PcWe93/Ph2E
http://paperpile.com/b/PcWe93/Ph2E
http://paperpile.com/b/PcWe93/83Jy
http://paperpile.com/b/PcWe93/83Jy
http://paperpile.com/b/PcWe93/83Jy
http://paperpile.com/b/PcWe93/VXfn
http://paperpile.com/b/PcWe93/VXfn
http://paperpile.com/b/PcWe93/VXfn
http://paperpile.com/b/PcWe93/VXfn
http://paperpile.com/b/PcWe93/VXfn
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/TdXj
http://paperpile.com/b/PcWe93/LOol
http://paperpile.com/b/PcWe93/LOol
http://paperpile.com/b/PcWe93/LOol
http://paperpile.com/b/PcWe93/LOol
http://paperpile.com/b/PcWe93/LOol
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/8ZSr
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/qkfx
http://dx.doi.org/10.3390/nu16223910
http://paperpile.com/b/PcWe93/qkfx
http://paperpile.com/b/PcWe93/tOlR
http://paperpile.com/b/PcWe93/tOlR
http://paperpile.com/b/PcWe93/tOlR


CYTOTOXIC EFFECT OF GINGER AND BLUE PEA 

HERBAL FORMULATION BASED MOUTHWASH - 

AN IN VITRO STUDY 

 

Snehaa Baskaran1, Balaji Ganesh S*2, 

Rajesh Kumar S3 

 
 
 
 
 
 

Cuest.fisioter.2025.54(4):537-548                                                                                       548 

 
 

Against Clinical Pathogens.” Cureus 16 (4): e58287. 
13)Tidke, Samiksha, Gaurav Kumar Chhabra, Priyanka P. Madhu, Amit Reche, Saee Wazurkar, 

and Shriya R. Singi. 2022. “The Effectiveness of Herbal Versus Non-Herbal Mouthwash for 
Periodontal Health: A Literature Review.” Cureus 14 (8): e27956. 

14) Tsourounakis I, Palaiologou-Gallis AA, Stoute D, Maney P, Lallier TE. Effect of 

essential oil and chlorhexidine mouthwashes on gingival fibroblast survival and 

migration. J Periodontol. 2013 Aug;84(8):1211-20. doi: 10.1902/jop.2012.120312. 

Epub 2012 Oct 29. Erratum in: J Periodontol. 2014 Jun;85(6):876. doi: 

10.1902/jop.2014.146003. PMID: 23106509. 

 

http://paperpile.com/b/PcWe93/tOlR
http://paperpile.com/b/PcWe93/tOlR
http://paperpile.com/b/PcWe93/tOlR
http://paperpile.com/b/PcWe93/u6v0
http://paperpile.com/b/PcWe93/u6v0
http://paperpile.com/b/PcWe93/u6v0
http://paperpile.com/b/PcWe93/u6v0
http://paperpile.com/b/PcWe93/u6v0

