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ABSTRACT 
 

 

 

 

AIM: “THE EFFECTS OF DIFFERENT ANTI MICROBIAL AGENTS ON THE ORAL 

MICROBIOME AND FUNGAL GROWTH ON THE DENTURE SURFACE” 

MATERIALS AND METHODS: 

 

A total no. of 60 patients were tested who were denture wearers. Sample size was divided 

into 4 groups .Microbiota colony were to study on each sample. For the control groups no 

disinfectant was given. Second sample was given chlorhexidine as a denture cleaning agent 

and the third one with turmeric liquid as a denture cleaning agent . The fourth group was 

given ayurvedic liquid as a denture cleaning agent .The three samples were further processed 

for growth of microbiota colony, The efficacy of the disinfectants was compared between the 

three treated with disinfectants with respect to the control. 

STATISTICAL ANALYSIS USED: 

The statistical analysis was performed using SPSS software (version 23). 

The statistical difference in CFU between three groups- 

The intragroup comparison of CFU between different time interval of72hrs) in four groups 

(control, CHX, A, T) were performed using One -Way ANOVA and Independent T test. 

The intergroup difference in the CFU at 72hrs were analysed using the one-way ANOVA 

followed by independent t test . The level of significance for the present study was fixed at 

5% level. (p= 0.05). 

 

 

 

RESULTS:The data obtained from the above study demonstrates that the efficacy of turmeric 

liquid extract is comparable to chlorhexidine (a gold standard) as a disinfectant . 
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ABSTRACT 
 

 

 

 

 

 

 

CONCLUSION : Efficacy of , the turmeric disinfectant comparable to chlorhexidine, the 

chemical disinfectant as a denture cleaning agent . While the ayurvedic disinfectant was the 

least effective . 
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Since the number of people who are edentulous is always increasing, maintaining dentures 

and their hygiene is crucial. Poor denture hygiene has been linked in several studies to 

systemic infections such pneumonia and endocarditis. Chemical denture disinfectants play a 

crucial role because they are less expensive, easier to use, and don't harm prosthetics too 

much 1. There are many different denture disinfectants on the market, but it is the dentist's 

responsibility to recommend the right kind of disinfectant to the patient. Dental professionals 

are required to provide patients with information regarding the availability of each denture 

disinfectant as well as its benefits and drawbacks. 

Use of chemical disinfectant is a very common in dental practice but use of herbal for the 

same is evolving too. 

An essential component of turmeric called curcumin is thought to be safe to use orally in the 

treatment of bacterial infections. Numerous investigations revealed that curcumin had 

antibacterial properties against both Gram-positive and Gram-negative microorganisms. 

Curcumin's antibacterial activity includes rupturing the bacterial membrane, causing 

oxidative stress, and inhibiting the synthesis of virulence factors and biofilm formation in 

bacteria.2These qualities also help to explain how curcumin functions as a broad-spectrum 

antibacterial adjuvant, as demonstrated by the compound's notably additive or synergistic 

effects with different kinds of non-antibiotic or traditional antibiotics. 

Chlorhexidine (CHX) is a bisbiguanide developed in the 1940s in the UK and initially 

marketed as a general disinfectant. In the 1970s, its effectiveness against dental plaque was 

discovered, leading to the introduction of a mouthwash version in 1976. Various oral 

conditions like halitosis, caries, gingivitis, and periodontitis are associated with the 

development of oral biofilm and the bacteria within it. To reduce bacterial load, it is 

recommended to use a 0.2% CHX mouthwash for one minute before surgery. This precaution 

is essential as bacterial contamination during implant insertion often results in biofilm 

formation and premature failure.3 
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An ayurvedic mouthwash it is a chemical free and contains several ayurvedic contents which 

have shown significant inhibitory action against wide variety of bacteria and fungi.This 

mouthwash contains asparagus racemosus, Bacopa momieri, Glycyrrhizaglabra, Nigella 

sativa , rosemarinus officials. 

The subject of the study chosen are healthy edentulous individuals who are denture wearers . 
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AIM: To Compare and Evaluate the effect of herbal and chemical disinfectants on denture 

intaglio surface from healthy edentulous denture wearers . 

 

 

 

 

 

OBJECTIVES 

 

1- To study the efficacy of chemical disinfectant as denture cleaning agent . 

 

2- To study the efficacy of herbal disinfectant as denture cleaning agent. 

 

4- To study the efficacy of ayurvedic antiviral mouthwash as a denture cleaning agent. 

 

3. To compare efficacy of herbal and chemical disinfectant as denture cleaning agent. 



REVIEW OF LITERATURE 

6 

 

 

 
 

 

 

 

 

 

1) Drake D, Wells J, Ettinger R.(1992) : Efficacy of denture cleansing agents in an in vitro 

bacteria-yeast colonization model. As a result Both Efferdent and Super-Strength Polident 

were able to substantially reduce or eliminate colonizing S mutans. 

 

2) Neil Mac S, Rindler E,Walker A,Brown A R, Cobb C M (1997) : This study examined 

the effects of tetracycline hydrochloride (TCN) and chlorhexidine gluconate (CHX) on the 

growth and viability of Candida albicans. Subcultures of Candida albicans on Sabotiraud's 

agar. were divided into 5 treatment groups: group 1. untreated control; group 2. 0.12% CHX; 

group 3. 3.0 mg,'m! TCN adjusted to pH 4.5; groups 4 and 5, sodium azide free Tris buffer 

adjusted to pH 4.5 and pH 7.4. respectively. The results show that TCN even when used at 

high concentrations, in vitro, will allow uninhibited growth of Candida albicans whereas 

CHX inhibits cell growth and replication. 

 

 

3) Nikawa H (1999):A review of in vitro and in vivo methods to evaluate the efficacy of 

denture cleansers .The results obtained vary depending on the methods used to evaluate the 

efficacy of denture cleansers, particularly among in vitro and in vivo assays. In addition, it is 

pointed out that chemical denture cleansers are not as efficacious in clinical use as in the in 

vitro assay. The uncertainty over efficacy may be caused by non standardized methodology 

and reports of conflicting results. 

 

4) Paranhos Hde F(2000): This study was done to check the capacity of denture plaque/ 

biofilm removal and antimicrobial action of a new denture paste.The paste was widely 

accepted by the patients, and effective in denture plaque removal and antimicrobial action. 

The species of yeasts most frequently isolated were C. albicans, C. tropicalis and C. glabrata. 

We conclude that it is possible for complete denture wearers to keep their dentures clean with 

the regular use of a paste-like hygienic product. 

5) Lefebvre A. Carol et al (2001): This study aimed to determine whether the addition to 

microban to permasoft denture liner prevents the growth of C. Albicans and affects the 
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cytotoxicity of the permasoft material. The addition of microban did not significantly reduce 

the adherence of viable C Albicans to a smooth surface of permasoft denture lining material. 

 

6) mervin gornitsky et. al., (2002):A clinical and microbiological evaluation of denture 

cleansers for geriatric patients in long-term care institutions.there were no significant 

differences among the cleansers in reduction of Candida spp. or Streptococcus mutans. 

Dentures cleaned with Denture Brite, Polident or Efferdent appeared to have similar 

reductions in the level of plaque, stain and food, and all had substantially greater reductions 

than dentures cleaned with water only. The significant difference in the rank of the reduction 

in Candida spp. CFUs (p = 0.005) was related to the variance between study periods (p = 

0.01) and the variance between subjects (p = 0.008). 

 

 

 

7) Barnabé W (2004): Efficacy of sodium hypochlorite and coconut soap used as disinfecting 

agents in the reduction of denture stomatitis, Streptococcus mutans and Candida albicans.The 

association of coconut soap and 0.05% sodium hypochlorite significantly reduced clinical 

signs of denture stomatitis 

 

 

 

8) Yilmaz H (2005): Effects of disinfectants on resilient denture-lining materials 

contaminated with Staphylococcus aureus, Streptococcus sobrinus, and Candida albicans.For 

all microorganisms, soaking in 5.25% sodium hypochlorite reduced the number of viable 

adherent microorganisms significantly compared to soaking in 2% sodium hypochlorite, 

which led to greater reduction than soaking either 5% Deconex or 3.5% Savlex. The use of 

5.25% sodium hypochlorite in all groups is statistically significant. 

 

 

 

 

9) da Silva FC (2008): Effectiveness of six different disinfectants on removing five 

microbial species and effects on the topographic characteristics of acrylic resin.The results 
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showed that 1% sodium hypochlorite, 2% glutaraldehyde, and 2% chlorhexidine digluconate 

were most effective against the analyzed microorganisms, followed by 100% vinegar, 3.8% 

sodium perborate, and tabs of sodium perborate-based denture cleanser. Superficial 

roughness of the specimens was higher after disinfection cycles with 3.8% sodium perborate 

(p= 0.03) and lower after the cycles with 2% chlorhexidine digluconate (p= 0.04). 

 

 

 

 

10) L Coulthwaite et al (2009):Evaluation of in vivo denture plaque assessment methods.The 

results show that blinded image scoring is more representative of the true plaque area 

coverage than 'live' denture scoring, detecting significant decreases in plaque 

coverage.However, analysis is very time consuming. Thus, a number of recommendations are 

made regarding quantification of denture plaque for the assessment of cleanser products. 

 

 

 

11) Işeri U, Uludamar A, Ozkan YK(2011) :Effectiveness of different cleaning agents on the 

adherence of Candida albicans to acrylic denture base resin . Gerodontology..Mouth rinses 

showed the highest removal activity for all the treatment times and completely eliminated the 

adherence of C. albicans. 

 

 

 

12) Dahlan AA (2011): chlorhexidine gluconate, and commercial denture cleansers as 

disinfecting agents against Candida albicans: An in vitro comparison study.For the results, it 

appears appropriate for providers to recommend a solution of two teaspoons of sodium 

hypochlorite in one cup of water (1:25) for 30 minutes to treat dentures contaminated with C. 

albicans. 
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13) de Andrade IM (2012): This study evaluated the efficacy of complete denture biofilm 

removal using a chlorhexidine solution in two concentrations: 0.12% and 2.0%.Both 

chlorhexidine-based treatments had a similar ability to remove denture biofilm. Immersion in 

0.12% or 2.0% chlorhexidine solutions can be used as an auxiliary method for cleaning 

complete dentures. 

 

 

 

14) Bartłomiej W. Loster (2012): Did a study on Mycological Analysis of the Oral Cavity of 

Patients Using Acrylic Removable Dentures and as a result a large percentage of persons 

wearing removable denture has been affected by Candida species and that could lead to the 

mycosis of farther gastrointestinal tract sections. The mycological examination before 

treatment, especially in patients using acrylic denture, appears to be necessary. 

 

 

 

15) Skupien JA (2013): Prevention and treatment of Candida colonization on denture liners: 

a systematic review. The use of 0.5% sodium hypochlorite can help disinfect denture liners 

and tissue conditioners. The incorporation of nystatin in those materials is also able to treat or 

prevent oral candidiasis 

 

 

 

 

16) Silvia carneiro de Lucena-ferreira et al (2014):The aim of this study was to evaluate 

the effect of daily exposure to a denture cleanser on a multispecies biofilm.Daily exposure of 

a multispecies biofilm to a denture cleanser reduces the number of total microorganisms but 

favors C. albicans development 
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17) Aoun G, Cassia A (2015):This study aimed to evaluate the efficacy of a solution 

containing 0.12% chlorhexidine (CHX) digluconate and 0.05% cetylpyridinium chloride 

(CPC) in eliminating Candida albicans colonizing dentures.A solution of 0.12% CHX and 

0.05% CPC tested as a product of disinfection of the acrylic dentures showed significant 

results after immersion of 8 night hours for 4 days. 

 

 

 

 

 

 

18) Salles Moreira Marcela et al (2015):This study evaluated the antimicrobial activity of 

sodium hypochlorite (0.25% and 0.50%) and 10% Ricinus communis’ solutions against 

specific microorganisms.The 0.5% sodium hypochlorite solution was the most effective and 

might be used to control denture biofilm. C. albicans was the most frequently isolated 

Candida sp. 

 

 

 

 

19) Nair V. (2016):The present study is a randomised , three group parallel study among 45 

patients aged between 42 and 80 years wearing removable dental prosthesis.Total, 45 patients 

wearing removable dental prosthesis were randomly selected. Patients were divided into three 

groups as per duration of usage since 1 month, 6 month and ≥1 year.Streptococcus species 

and Staphylococcus aureus were the common microorganisms isolated in all three groups and 

was statistically significant at P <0.05. Candida albicans, Diphtheroid, Escherichia coli, 

Micrococcus species were isolated from Group II and Group III. 

 

20) Baochen shi (2016): Twenty adult denture-wearing volunteers with a minimum of four 

remaining teeth and one complete denture were recruited for this study under Institutional 
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Review Board no. 2012-0004 to West China University (Chengdu, China). Ten individuals 

were healthy denture wearers, and 10 were patients with denture-associated stomatitis 

according to published guideline for diagnosis of denture stomatitis .we were able to identify 

distinct species such as F. nucleatum subsp. animalis and several species of Streptococcus 

that were strongly associated with diseased and healthy denture samples, respectively. Our 

findings that significant differences in colonization were observed predominantly on the 

phylotype/species level highlight the importance of species/phylotype or even oligotype level 

analysis. 

 

 

 

 

21) Peracini A(2017) :Antimicrobial action and long-term effect of overnight denture 

cleansers.There was a reduction of Candida spp. counts after using both solutions (AP and 

SH). The Candida spp. most often isolated was C. albicans, followed by the C. glabrata. Only 

24.7% of isolate strains were resistant to at least one of the tested antifungals, highlighting 

azole compounds. 

 

 

 

22) R Sushma et al. (2017): This study was done to evaluate ann alternative herbal 

formulation as a denture cleanser.(1) To evaluate antifungal properties of triphala churna on 

the heat cure denture base material. (2) To evaluate the antifungal effect of chlorhexidine 

gluconate on the heat cure denture base material. (3) To compare the antifungal effect of 

triphala churna and chlorhexidine gluconate with a control. (4) To evaluate which among 

triphala churna and chlorhexidine gluconate has a better antifungal property on the heat cure 

denture base material.Triphala as an antifungal is shown to have more efficacy than the 

conventional chlorhexidine mouthwash. 

 

 

 

23) Ramage G et al (2018): This two-part study (i) developed an in vitro model of 
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denture plaque removal, and (ii) assessed effectiveness of these approaches in a randomised 

clinical trial.This study demonstrated that daily denture cleansing regimens are superior to 

intermittent denture cleansing, and that cleansing regimens can induce denture plaque 

compositional changes. 

 

 

 

 

24) Procópio ALF (2018): Antimicrobial and cytotoxic effects of denture base acrylic resin 

impregnated with cleaning agents after long-term immersion. In conclusion,the antimicrobial 

effect remained effective only for 2%CHX, which resulted in progressive inhibition of C. 

albicans and S. aureus over 14 days of incubation for both simulated overnight immersion 

periods. 

 

 

25) Masetti P, Arbeláez MIA (2018): Cytotoxic potential of denture base and reline acrylic 

resins after immersion in disinfectant solutions. The purpose of this in vitro study was to 

evaluate the cytotoxic potential of cell cultures of denture base and reline acrylic resins after 

immersion in disinfectant solutions.The type of acrylic resin (base or reline) had no 

significant effect on the viability of cells. Vinegar and chlorhexidine digluconate solutions 

increased in cytotoxic effect over time, and were strongly cytotoxic after 6 months of 

immersion. Sodium perborate and sodium hypochlorite were noncytotoxic in all periods of 

time tested. 

 

 

26) Karthikeyan et.al.(2018):. Denture disinfectants used in prosthodontics - a review which 

concluded Educating the patient in denture hygiene is vital. Dentists must continually learn 

about the chemical content of products used at work. 

 

 

27) Chiaki tsutsumi-arai (2019:)Grapefruit seed extract effectively inhibits the Candida 

albicans biofilms development on polymethyl methacrylate denture-base resin.As a result, the 

treatment with 1% GSE for 5 min almost completely eliminated the biofilm formed on the 
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resin; whereas, the treatment with 0.1% GSE, Polident, and 0.1% G+P for 5 min showed a 

statistically significant inhibitory effect on biofilms. In addition, 0.1% GSE and 0.1% G+P 

exerted a persistent inhibitory effect on biofilms. 

 

 

 

 

28) Mohammed Moustafa Gad(2020): The aim of this article was to review the antifungal 

effects of the different methods that have been suggested for the prevention and/or control of 

DS as well as the antimicrobial activity of denture base acrylic resin additives, including 

nanoparticles. perspectives and the future of Candida albicans-associated denture stomatitis 

treatment. Based on the literature review, it can be concluded that the incorporation of dif- 

ferent antifungal agents into the PMMA denture base material can control DS. In addition, 

coating the denture base resin with antifungal agents and topically applying cleaning agents 

are both effective in the treatment of DS in vitro. However, most of the published articles 

were based on in vitro studies, with or without simulating the clinical situations. There is also 

a lack of studies investigating the long-term effects of these treatment methods, and the re- 

lationship between surface properties and nanofiller ad- ditives. 

 

 

 

29) Adamczak et.al. (2020): this study was done on Curcumin to check its antimicrobial 

activity for strain specific activity and as a result the study exhibited a broad spectrum of 

antimicrobial activity of curcumin. The in vitro tests included over 100 bacterial and fungal 

strains belonging to 19 species. 

 

 

 

30) Oza et.al. (2021): The aim of this article is to check the anti fungal activity of turmeric 

(curcuma longa) rhizome against different fungi.The results obtained in present study 

indicates that Curcuma longa is rich in different phytochemicals. Curcuma longa shows the 

antifungal activity against Aspergillus sp. And Fusarium sp. Curcuma longa having 

more antifungal potential as compare to other plants 
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31) Adriana barbosa ribeiro (2022): This study is done to evaluate the Effect of a Hygiene 

Protocol on Denture-Related Stomatitis Remission, Local Inflammatory Factors, and 

Hemodynamic Responses by Arterial Pressure.As a result The current hygiene protocol 

reduced the score of the DRS, the biofilm percentage of the inner surface, and microbial load 

count of the Candida spp. on dentures. In addition, the protocol promoted improvement in 

local inflammatory factors with an increase in MUC 1 and a decrease in IL-6, Il-2, Il-10, and 

INFγ combined with a reduction in systolic and media arterial pressures. 

 

 

 

 

32) Lee EH (2022): Removal effect of Candida albicans biofilms from the PMMA resin 

surface by using a manganese oxide nanoenzyme-doped diatom microbubbler..Co-treatment 

of DM and H2O2 effectively removed C. albicans biofilms formed on autopolymerizing, 

heat-activated, milled, and 3D-printed denture base resin specimens. 

 

 

 

33) Sansare et al.(2022): Herbal denture cleanser :examples and recent developments and as 

a conclusion. As modernization of world is on race, in this race the use of herbal denture 

cleansers for oral health is the golden way for developing countries. 

 

 

 

34) Eman M AIHamdan (2023):Influence of contemporary photoactivated disinfection on 

the mechanical properties and antimicrobial activity of PMMA denture base. 

According to the systematic review (qualitative synthesis), photoactivated disinfectants 

demonstrated comparable mechanical features and antimicrobial activity of PMMA dentures 

bases to conventional chemical disinfectants suggesting their potential to be utilized as an 

alternative to conventional chemical disinfectants. However, the meta-analysis (quantitative 

synthesis) revealed that the application of conventional disinfectants demonstrated better 
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outcomes related to antimicrobial activity and flexural strength of PMMA-based denture 

based. 

 

 

 

35) Rattiporn kaypetch (2023): Study on effects of two novel denture cleansers on 

multispecies microbial biofilms, stain removal and the denture surface: an in vitro study.Two 

novel denture cleansing agents containing natural products, GE and TM exhibited effective 

antimicrobial activity, antibiofilm and stain removal capabilities without toxicity or 

disturbance of the physical properties of acrylics. 
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The study was conducted in the Department of Prosthodontics and Crown & Bridge, at Babu 

Banarasi Das College of Dental Sciences, Lucknow,to See the effects of different anti 

microbial agents on the oral microbiome and fungal growth on the denture surface. 

Study sample and size 

 

Total no. of sample /specimen -60: 

 

Completely edentulous patients reporting to the department of prosthodontics, were selected 

for study as per the inclusion and exclusion criteria. 

The study was approved by the ethical committee of babu Banarasi Das college of dental 

sciences, BBD university. 

ARMAMENTARIUM 

 

The Materials and instruments that were used during the course of this study. 

Materials and equipments used in the study:- 

1- Denture 

 

2- Disinfectants - chx (vavi-fresh) , Ayurvedic (right sure), turmeric extract liquid 

 

3- Media plates - Blood agar plates 

 

4- Laminar air flow ( mangat ramn and sons) 

 

5- normal saline 

 

6- sterile swabs 

 

7- Incubator (Surgical industries) 
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Figure 1: Turmeric liquid extract 
 

 

 

 

 

Figure 2: vavi -fresh (chlorhexidine ) 
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Figure 5: Right sure (ayurvedic) 
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Figure 3: sterile swabs 
 

Figure 4: test tubes 
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Figure 7: Incubator 

19 

 

 

 

 

 

 

 

 

 

Figure 6: blood agar plates 
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Figure 8: Laminar flow 
 

 

 

Figure 9: laminar flow 



MATERIALS AND METHODOLOGY 

21 

 

 

 
 

 

 

SELECTION CRITERIA 

 

 

 

INCLUSION CRITERIA 

• Completely Edentulous patient 

• Age ( 50 to 70 years) 

 

 

EXCLUSION CRITERIA 

• Medically compromised patient 

• Partially edentulous 

 

 

METHODOLOGUY 

 

 

DENTURE FABRICATION 

 

 

Completely edentulous patients were chosen and complete dentures were fabricated 

following the conventional method.Impression was recorded using compound for primary 

impression , border moulding was done and secondary impression was recorded using desired 

material according to the ridge. Jaw relation was done and the bites were articulated. Teeth 

arrangement was done and after final try in denture was fabricated . On the day of denture 

delivery as a denture cleaning agent chlorhexidine 0.2%, turmeric liquid extract , ayurvedic 

mouthwash was handed to each patient respectively . 

 

 

 

After three months of using the denture and cleaning it with the given denture cleaning agents 

patients were called for follow up and intaglio surface of the dentures swab was taken . 

 

The swab used were sterile and were stored in a cold storage box and was send to the lab for 

further analysis . 
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MICROBIOLOGICAL ANALYSIS 

Statistical analysis would be done for the results obtained. 

 

 

1. To investigate the effect off different disinfectant materials i.e. chlorhexidine(vavi-fresh), 

ayurvedic solution( right sure) , turmeric liquid extract , 60 samples were used for work. 

 

2. The antimicrobial effect of disinfectants is studied by three methods namely: rinse, 

spray, immersion methods. In the present study immersion method was used. It has been 

earlier reported that Spraying and immersing methods are almost equal while mere water 

35 

rinsing showed no significant disinfection effects. 

 

 

3. All 60 swab samples were used which were taken from the intaglio surface of the 

denture. 

 

4. 15 samples which were disinfected with the emersion method by the patient at home with 

“chx”, 15 samples were disinfected with emersion method in ayurvedic disinfectant “A”, 15 

samples were disinfected with emersion method in turmeric liquid extract “T”, 15 samples 

with no treatment as “control” group. 

 

 

5. On the other hand, TSB broth was prepared and sterilised (autoclaving at 121C, 15 psi, 25 

minutes) in separate test tubes. 

 

6. TSB broth were then incubated at 37°C for 24 hours 

 

7. Blood Agar plates were prepared by using standard composition of Hi-Media according to 

manufacturer‟s instruction. 

 

8. 0.1 ml of inoculum was transferred from TSB broth onto sterile Blood Agar Plates and 

spread using L-shaped sterile rod. 
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9. Plates were then sealed with para film and placed in inverted position in the incubator at 

37°C. 

 

10. Colonies were counted at an incubation period of 24, 48 and 72 hours on each plate. 

 

11. CFU/ml were calculated on each plate using formula CFU/ml = No. colonies observed x 

Dilution factor/Volume of sample plated (In this case no dilution was made). 
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Test : Determination of colony forming unit (CFU/ml) from the swab taken from disinfected 

intaglio surface of the denture. 

 

Test sample : Swabs 

Sample no./name : 60 / control, chx ( chlorehexidine treated denture swab), T (turmeric liquid 

extract treated denture swab ), A (ayurvedic mouthwash treated swab). 

 

Sample code : control 1-15 , Chx1-15, T1-15, A1-15 
 

 

 

 

 

 

 

Figure 10: Initial plate images before 

incubation: samples blood agar media 
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Figure 11: plate images after 24 hours incubation 
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Figure 12: plate images after 48 hrs of incubation 
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The data 

for  the  present 

Figure 13: plates images after 72 hrs of incubation 
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study was entered in the Microsoft Excel 2007 and analyzed using the SPSS statistical 

software 23.0 Version. The descriptive statistics included mean, standard deviation, standard 

error. The level of the significance for the present study was fixed at 5%. 

The intergroup comparison will be done using the One Way ANOVA and independent 

t test The Shapiro–Wilk test was used to investigate the distribution of the data and Levene’s 

test to explore the homogeneity of the variables. 
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INTERGROUP COMPARIOSN OF MEAN CFU/ML OF CONTROL GROUP 

WITH DIFFERENT THERAPEUTIC GROUPS AT 72 HRS 

 

 
 

Mean 

Std. 

Deviati 

on 

Std. 

Error 

Minimu 

m 

Maximu 

m 

 

P value 

 

Control Group 

 

566.25 

 

318.923 

112.75 

 

7 

 

240.00 

 

1200.00 

 

 

 

0.001 

 

(Significa 

nt) 

Chlorhexidine 

 

Group 

 

26.153 

 

40.934 

 

11.353 

 

.00 

 

120.00 

Turmeric Group 108.01 103.45 26.711 10.00 310.00 

Ayurvedic Group 192.67 105.32 27.193 30.00 380.00 

 

 

 

One Way ANOVA test with p value less than 0.001 as highly significant 
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The table -1 describes the intergroup comparison of mean CFU/ML count in the control 

group as compared to three different groups-Chlorhexidine, Turmeric and Ayurvedic Group at 

72 hrs . The mean Colony count was highest in the Control Group (566.25±318.92), followed 

by Ayurvedic Group (192.67±105.32), Turmeric Group (108.01±103.45) and least in the 

Chlorhexidine, Group (26.153±40.934). The intergroup comparison of Control group with the 

three other groups gave the statistically significant results with p value of 0.001 which 

denotes a highly significant statistical difference when analyzed using One Way ANOVA 

INTERGROUP COMPARISON OF CHLORHEXIDINE WITH TURMERIC AT 

72HRS 

 

 
 

Mean 

Std. 

Deviation 

 

Std. Error 

Mean 

Difference 

 

P value 

Chlorhexidine Group 26.153 40.934 11.353  

81.84 

 

0.039 (Sig) 
Turmeric Group 108.01 103.45 26.711 

 

110 
 

 
82.5 

 

 
55 

 

 
27.5 

 

 
0 

108.01 
 

 
Chlorhexidine Group Turmeric Group 

 

Independent t test with p value less than 0.001 as highly significant 
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The table -2 describes the intergroup comparison of mean CFU/ML count in the 

Chlorhexidine as compared to Turmeric Group at 72 hrs . The mean Colony count in the 

Chlorhexidine Group was 26.153±40.934 and in the Turmeric Group was 108.01±103.45. 

The CFU/ml was higher in the Turmeric group as compared to the Chlorhexidine group and 

difference was statistically significant when analyzed using Independent t test 

 

 

TABLE -3 INTERGROUP COMPARISON OF CHLORHEXIDINE WITH 

AYURVEDIC GROUP AT 72HRS 

 

 

 

 

 
 

Mean 

Std. 

Deviation 

 

Std. Error 

Mean 

Difference 

 

P value 

Chlorhexidine Group 26.153 40.934 11.353  

166.51 

 

0.001 (Sig) 

Ayurvedic Group 192.67 105.32 27.193 

Independent t test with p value less than 0.001 as highly significant 
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The table -3 describes the intergroup comparison of mean CFU/ML count in the 

Chlorhexidine as compared to Ayurvedic Group at 72 hrs. The mean Colony count in the 

Chlorhexidine Group was 26.153±40.934 and in the Ayurvedic Group was 192.67±105.32. 

The CFU/ml was higher in the Ayurvedic group as compared to the Chlorhexidine group and 

difference was statistically significant when analyzed using Independent t test 

 

 

 

 

 

 

TABLE -4 INTERGROUP COMPARISON OF TURMERIC WITH AYURVEDIC 

GROUP AT 72HRS  

 

 
 

Mean 

Std. 

Deviation 

 

Std. Error 

Mean 

Difference 

 

P value 

Turmeric Group 108.01 103.45 26.711  

84.67 

 

0.042 (Sig) 

Ayurvedic Group 192.67 105.32 27.193 
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The table -4 describes the intergroup comparison of mean CFU/ML count in the Turmeric 

group as compared to Ayurvedic Group at 72 hrs. The mean Colony count in the Turmeric 

Group was 108.01±103.45 and in the Ayurvedic Group was 192.67±105.32. The CFU/ml was 

higher in the Ayurvedic group as compared to the Turmeric group and difference was 

statistically significant when analyzed using Independent t test 

 

 

 

 

 

The mean Colony count was highest in the Control Group (566.25±318.92), followed by 

Ayurvedic Group (192.67±105.32), Turmeric Group (108.01±103.45) and least in the 

Chlorhexidine, Group (26.153±40.934). The CFU/ml was higher in the Turmeric group as 

compared to the Chlorhexidine group and difference was statistically significant. The CFU/ 

ml was higher in the Ayurvedic group as compared to the Chlorhexidine group and difference 

was statistically significant. The CFU/ml was higher in the Ayurvedic group as compared to 

the Turmeric group and difference was statistically significant 

 

 

Control Group > Ayurvedic Group > Turmeric Group > Chlorhexidine, Group 
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The majority of individuals who have complete or partial dentures leave the dental office 

knowing very little or nothing about how to take care of their appliances. This may have 

resulted from dental professionals' inadequate patient education regarding the various denture 

cleaning and disinfection options, post-insertion issues, and systemic effects of improperly 

maintained dentures. This situation is frequently encountered because the dentist is ignorant 

of the many methods of disinfection, there is insufficient time dedicated to providing 

personalized care for each patient, the patient is unable to apply the disinfection, and the 

patient neglects to maintain denture hygiene.29 

 

When the denture hygiene is not maintained and the denture is not cleaned with a disinfectant 

plaque accumulation begins. 

Pathogenic bacteria found in denture plaque include Streptococcus mutans, which is linked to 

the development of caries, and Candida albicans, which is associated with denture stomatitis. 

In general practice and general hospitals, methicillin-resistant Staphylococcus aureus has 

been isolated from denture patients in the past.39 it has traditionally been advised that patients 

combine the two primary techniques—mechanical and chemical—to achieve the best 

possible denture plaque clearance.39 The broad category concerned here is chemical and 

herbal. 

In order to actually disinfect prostheses, a variety of chemical agents are used, such as 

aldehyde compounds, iodophors, and chlorine.As alternate means of dental prosthesis 

disinfection, six studies included immersion in 2% alkaline glutaraldehyde, 0.5% and 1% 

sodium hypochlorite, 3% aqueous formaldehyde, and hydrogen peroxide. Furthermore, it was 

found that 1% sodium hypochlorite, 4% chlorhexidine gluconate, and 3.78% sodium 

perborate were helpful in lowering the microbe count on dental prostheses.Microorganisms 

can be successfully removed from the inside and exterior surfaces of acrylic resin using 

chlorine dioxide.41 

 

The oldest medical system in the world, Ayurveda is a traditional practice in India.It is a 

natural medical system that is applied to the treatment of different illnesses. because of its 
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low side effect rate, wide range of practical applications, accessibility, and affordability. 

Herbal medications are now preferred for a wide range of treatments. 

In order to facilitate oral hygiene maintenance, traditional medicinal plants like triphala, 

clove, cashew leaves, meswak, aloe vera, and guava leaves are effective. To combat the 

candida albican species, triphala is utilized. The same is true for cashew leaves and candida 

albicans. Aloe vera exhibits strong antibacterial, viral, and fungal properties. In recent 

decades, there has been a considerable deal of study conducted worldwide on essential oils 

with strong antibacterial activity that can be used to preserve dental health. 

Three to five percent of curcuminoids, such as demethoxycurcumin , eugenol, 

bisdemethoxycurcumin (BOMC), dihydrocircumin , azulene, borneol , dcamphene,caprylic 

acid,cineol turmerone are found in turmeric.Haridra, or turmeric, has been utilized for many 

years in Ayurvedic therapy. The main ingredient in turmeric, curcumin, is what gives it its 

vivid yellow color. It helps recover from stroke and Alzheimer's disease and repairs the 

brain's stem cells. Since turmeric is a natural cure for attractive skin, it plays a crucial 

function in cosmetics. Its antibacterial and anti-inflammatory qualities are widely known. It is 

a homeopathic treatment for dental attention. Compared to other mouthwashes, it has a higher 

capacity to eliminate bacteria, plaque, and inflammation when used correctly. Gum disease, 

such as gingivitis, is prevented by curcumin.36 

 

Considering the rising shift from chemical to herbal disinfectants this study suggests that 

turmeric liquid extract is comparable to chlorhexidine in reducing bacterial and fungal 

accumulation and ayurvedic disinfectant is less effective in comparison to chlorhexidine and 

turmeic liquid. 

 

In a study done to check the effects of chlorhexidine on denture biofilm accumulation 

participants were instructed to keep their dentures immersed in 0.12% and 2.0% 

chlorhexidine overnight .The experimental approaches yielded comparable findings, while 

the water-soaking control group showed a substantial difference. Denture hygiene can be 

enhanced by using immersion in 0.12% or 2.0% chlorhexidine solutions as a secondary 

cleaning technique for whole dentures. 
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By rupturing bacterial membranes and causing cytoplasmic precipitation, chlorhexidine kills 

bacteria.26 It is a cationic molecule that may form connections with negatively charged 

surfaces like the cell wall of bacteria and interact with inorganic human dentine 

particles.12,20 Several studies that have conducted antimicrobial analyses concur with these 

results about the effectiveness, despite the fact that antimicrobial analysis was not the focus 

of this study.16 

 

In another study efficacy of sodium hypochlorite and a herbal disinfectant that is coconut 

soap was used to as a disinfectant agent .There were three groups , group one used coconut 

soap and immersed denture in 10ml distilled water, group 2 used coconut soap to clean 

denture and immersed denture in 200ml distilled water , group 3 immersed in a solution of 

hypochlorite 10ml.The patients' oral mucosa showed a clinical improvement, but there was 

no discernible decrease in Candida sp. in either group. This is likely because Candida sp. is a 

component of the mouth's autochthonous microbiota. This fact demonstrates that the 

treatment was successful in reducing the pathogenicity of candida and blocking its 

opportunistic activity, which is harmful to prosthesis users, especially when combined with 

other risk factors.10 

 

several herbal alternatives have shown a good result in reduction of accumulation of plaque 

and microbes on the intaglio surface of the denture. In a study done to check anticandidal 

efficacy of the denture cleansing tablets of Triphala , aloe vera and cashew leaf concluded 

that Only the denture cleaning tablet and triphala demonstrated a substantial reduction in total 

Candida count when compared to the control (water), despite the fact that aloe vera and 

cashew leaves did.The use of these products will help those who have less access to dental 

hygiene practices. It is important to investigate the possible applications of these natural 

items in order to lower the microbial load and enhance peoples' oral health in general.40 
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The best denture cleansers should be non-toxic, compatible with denture materials, short 

acting, easy to use, taste good, and economically priced. They should also have antibiofilm 

activity and show bactericidal and fungicidal properties.42 

 

According to the Literature turmeric has shown both anti fungal and antibacterial properties. 

In a study done at a university in Gujarat on the antifungal properties of curcuma longa, or 

turmeric Rhizome defense Against Various Fungi and the results obtained indicated that 

Curcuma longa is rich in a variety of phytochemicals, according to the study's conclusions. 

Curcuma longa possesses antifungal properties against Fusarium sp. and Aspergillus sp. 

When it comes to antifungal properties, Curcuma longa is superior than other herbs. 

Researchers have noted that the three examined phytopathogenic fungal species—E. 

turicicum, F. oxysporum, and C. cassiicola—showed antifungal activity against the pure C. 

longa lectin at doses of 47 and 94 µg/0.3 cm2 disc. The growth of all three isolates was 

modestly suppressed by a lectin dose of 47 µg/0.3 cm2 disc; however, a higher and 

significant degree of antifungal activity was observed on all three isolates at 94 µg/0.3 cm2 

disc [8].Turmeric's antifungal properties were extracted and tested at 121°C and room 

temperature using methanol, chloroform, n-hexane, and water.33 

Similarly in another study Curcumin's antimicrobial activity was examined in relation to the 

growth of six species of Gram-positive bacteria (Enterococcus faecalis, Staphylococcus 

aureus, S. epidermidis, S. haemolyticus, Streptococcus agalactiae, S. pyogenes), nine species 

of Gram-negative bacteria (Acinetobacter baumannii, A. lwoffii, Escherichia coli, Klebsiella 

oxytoca, K. pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Serratia marcescens, 

and Stenotrophomonas maltophilia), and four species of yeast-like fungi (Candida albicans, 

C. glabrata, C. tropicalis, Saccharomyces cerevisiae). For each microbial species, an average 

of six clinical strains were analyzed (Table 1). Four reference strains were also employed as 

controls: S. aureus ATCC 29213, E. coli ATCC 25922, P. aeruginosa ATCC 27853 (Boston 

41501), and P. aeruginosa NCTC 6749. We conducted in vitro tests on sixteen clinical 

isolates of methicillin-resistant S. aureus (MRSA) and methicillin-resistant S. haemolyticus 

from the multidrug-resistant (MDR) bacterial population and the results of the research 

demonstrated curcumin's wide range of antibacterial action. More than 100 bacterial and 

fungal strains from 19 different species were used in the in vitro experiments. To our 

37 
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knowledge, this natural plant compound's minimum inhibitory concentrations (MICs) against 

Klebsiella oxytoca and Staphylococcus haemolyticus planktonic forms were determined for 

the first time. Likewise, no research has been done on curcumin's impact on vancomycin- 

resistant Enterococcus faecalis (VRE), methicillin-resistant S. haemolyticus (MRCNS), 

Escherichia coli that is positive for extended-spectrum β-lactamases (ESβL), and Proteus 

mirabilis that is positive for ESβL. 

The acquired data verified that Gram-positive bacteria are significantly more sensitive to 

curcumin than Gram-negative bacteria.32 

 

 

 

In our case study the intergroup comparison of mean CFU/ML count in the control group as 

compared to three different groups-Chlorhexidine, Turmeric and Ayurvedic Group at 72 hrs . 

The mean Colony count was highest in the Control Group (566.25±318.92), followed by 

Ayurvedic Group (192.67±105.32), Turmeric Group (108.01±103.45) and least in the 

Chlorhexidine, Group (26.153±40.934). As correlated to the study where the objective was 

to compare the antibacterial efficacy of a formulation based on curcumin, calcium hydroxide, 

and chlorhexidine gel against Enterococcus faecalis and as the result indicated there was a 

discernible difference between each test group. Chlorhexidine gel, on the other hand, had the 

greatest mean difference value, making it the best antibacterial medication followed by C. 

Long extract which came in second and the least effective method for getting rid of E. 

faecalis was calcium hydroxide paste. 43 

 

 

The ingredients of the ayurvedic disinfectant have antimicrobial properties according to the 

literature The standard reference drug streptomycin, which has an antibacterial activity of 

5µg/ml, was very well comparable to the antibacterial activity of various extracts, such as 

petroleum ether, methanol, chloroform, acetone, ethyl acetate, and water of the root extract of 

the Asparagus racemosus plant, at different concentrations of 100µg/ml, 50µg/ml, and 25µg/ 

ml. The antifungal efficacy of the extracts was also evaluated, and the results showed that 

they were just as effective against candida as the conventional medication fluconozole (5µg/ 
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ml).44 .Bacopa Monnieri leaf extracts herb can treat many pathogenic conditions and may 

have therapeutic benefits. These extracts include bioactive chemicals that could be exploited 

to create new antibacterial medications.45 

 

 

 

The intergroup comparison of mean CFU/ML count in the Chlorhexidine as compared to 

Ayurvedic Group at 72 hrs. The mean Colony count in the Chlorhexidine Group was 

26.153±40.934 and in the Ayurvedic Group was 192.67±105.32. The CFU/ml was higher in 

the Ayurvedic group as compared to the Chlorhexidine group.where as compared to 

chlorhexidine ayurvedic disinfectant showed more number of microbial colonies and 

chlorhexidine showed least colonies. 

 

 

 

In comparing the mean CFU/ML count in the Turmeric group as compared to Ayurvedic 

Group at 72 hrs. The mean Colony count in the Turmeric Group was 108.01±103.45 and in 

the Ayurvedic Group was 192.67±105.32. The CFU/ml was higher in the Ayurvedic group as 

compared to the Turmeric group .The result showed turmeric group had less number of 

colony formation when compared to the ayurvedic group. 

The CFU/ml was higher in the Turmeric group as compared to the Chlorhexidine group and 

difference was statistically significant. The CFU/ml was higher in the Ayurvedic group as 

compared to the Chlorhexidine group and difference was statistically significant. The CFU/ 

ml was higher in the Ayurvedic group as compared to the Turmeric group and difference was 

statistically significant. 

As the result indicated that chlorhexidine showed the least CFU/ML and can be considered 

the best denture cleaning agent among the three other disinfectant.whereas turmeric extracts 

showed more CFU/ML as compared to the “CHX “group though it was significantly less that 

the control group and ayurvedic group. 
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Ayurvedic group ( A) in comparison to “CHX” and “T” showed the highest number of CFU/ 

ML but in comparison to the control group it showed significant decrease in CFU/ML hence 

it is the least effective denture cleaning agent as compared to “CHX” and “T”. 

 

 

Control Group > Ayurvedic Group > Turmeric Group > Chlorhexidine, Group. 



Conclusion 
 

 

 
 

 

 

 

The present study was conducted in department of prosthodontics ,crown & bridge, 

Babu Banarasi Das College of dental Sciences ,Lucknow. The study conducted presented the 

following results. 

1. The efficacy of turmeric liquid extract to reduce the microbiota from intaglio denture 

surface at 72 hrs of incubation was found to be statistically significant. 

2. The reduction of CFU count on the blood agar culture at 72hrs of turmeric liquid extract 

treated swabs was statistically significant. 

3.  The efficacy of chlorhexidine to reduce the microbiota count on the intaglio surface of 

denture was statistically significant. 

4. The reduction in CFU count on blood agar culture at 72 hrs of chlorhexidine treated 

denture swabs was statistically significant. 

5. The efficacy of ayurvedic mouthwash disinfectant to reduce the microbiota was the least 

among the other two and was statistically significant. 

6. The reduction in CFU count on blood agar culture at 72 hrs of ayurvedic mouthwash 

treated denture swabs was least as compared to the other two disinfectants and it was 

satistically significant. 

7. The microbiological efficacy of turmeric liquid extract as a disinfectant is comparable to 

chlorhexidine ( as a gold standard) as a denture cleaning agent on healthy completely 

edentulous patients. 

8. The microbiological efficacy of ayurvedic mouthwash is not comparable to chlorhexidine 

as a denture cleaning agent on healthy completely edentulous patients. 
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Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 

(INDIA) 
 

 
Consent Form (English) 

 

 
Title of the Study:THE EFFECTS OF DIFFERENT ANTI MICROBIAL AGENTS ON 

THE ORAL MICROBIOME AND FUNGAL GROWTH ON THE DENTURE SURFACE . 

Study Number: 

Subject’s Full Name: 

Date of Birth/Age: 

Address of the Subject: 

Phone no. and e-mail address: 

Qualification: 

Occupation: Student / Self Employed / Service / 

Housewife/ Other (Please tick as appropriate) 

 
Annual income of the Subject……………… 

Name and of the nominees(s) and his relation to the subject… ......... (For the 

purpose of 

compensation in case of trial related death). 
 

 
1. I confirm that I have read and understood the Participant Information Document 

dated …….. 

for the above study and have had the opportunity to ask questions. OR I have 

been explained the nature of the study by the Investigator and had the 

opportunity to ask questions. 

2. I understand that my participation in the study is voluntary and given with free 

will without any duress and that I am free to withdraw at any time, without giving 
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any reason and without my medical care or legal rights being 

affected. 

3. I understand that the sponsor of the project, others working on the Sponsor‘s 

behalf, the Ethics Committee and the regulatory authorities will not need my 

permission to look at my health records both in respect of the current study 

and any further research that may be conducted in relation to it, even if I 

withdraw from the trial. However, I understand that my Identity will not be 

revealed in any information released to third parties or published. 

4. I agree not to restrict the use of any data or results that arise from this study 

provided such a use is only for scientific purpose(s). 

5. I permit the use of stored sample (tooth/tissue/blood) for future research. Yes [ 

] No [ ] Not Applicable [ ] 

6. I agree to participate in the above study. I have been explained about the 

complications and side effects, if any, and have fully understood them. I have 

also read and understood the participant/volunteer’s Information document 

given to me. 
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Signature (or Thumb impression) of the Subject/ 

Legally Acceptable Representative:…………….. 

 
Signatory’s Name……………. Date ………. 

Signature of the Investigator………………… Date……….. 

Study Investigator’s Name........................... Date……….. 

Signature of the witness…………………. Date……….. 

Name of the witness………………………… 

Received a signed copy of the PID and duly filled consent form 

Signature/thumb impression of the subject or legally Date…….. 

Acceptable representative 
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Babu Banarasi Das College of Dental 

Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 

227105 (INDIA) 
 

 
Guidelines for Devising a Participant / Legally Acceptable Representative 

Information Document (PID) in English 
 
 

1. Study Title 

The effects of different anti microbial agents on the oral microbiome and fungal 

growth on the denture surface . 

 
2. Invitation Paragraph 

 
You are being invited to take part in a research study. Before you decide it 

is important for you to understand why the research is being done and 

what it will involve. Please take time to read the following information 

carefully and discuss it with friends, relatives and your treating physician/ 

family doctor if you wish. Ask us if there is anything that is not clear or if you 

would like more information. 

 

 
3. What is the purpose of the study? 

This study aims to assess effectiveness of different anti microbial agents on denture 
surface to control the microbial and fungal growth . 

4. Why have I been chosen? 
 

You are chosen as you fulfill the criteria for the study. 
 
 

 
5. Do I have to take part? 

 
It is up to you to decide whether or not to take part. If you do decide to 

take part, you will be given this information sheet to keep and be asked 
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to sign a consent form. If you decide to take part, you are still free to 

withdraw at any time and without giving a reason. 

 

 
6. What will happen to me if I take part? 

 
You will have to come 3 months after denture delivery and a swab will 

be taken from the intaglio surface of the denture . As a volunteer, your 

responsibility will be to arrive on time. 

7. What do I have to do? 
 

You do not have to change your regular lifestyles for the investigation of 

the study. This research study is self-sponsored by the candidate. You 

do not have to pay for any procedures involved. 

 
8. What is the procedure that is being tested? 

 
The procedure includes swab collection from the intaglio surface of the 

denture of the patient wearing dentures for 3months to check the 

effectiveness of anti microbial denture cleaning agents. 

You are expected to follow all the instructions given by the doctors. 
 
 

 
9. What are the interventions for the study? 

No interventions are required for the study 
 

 
10. What are the side effects of taking part? 

 
There are no side effects on the patient of this study. 

 

 
11. What are the possible disadvantages and risks of taking part? 

There are no disadvantages of taking part in this study. 
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12. What are the possible benefits of taking part? 

 
By taking part in this study you get to know that which the anti microbial 

ANNEXUREagent has been the most effective in cleaning the denture surface 

and reducing the microbial and fungal growth . 

 
 

 
13. What if new information becomes available? 

 
Sometimes during the course of a research project, new information 

becomes available about the research being studied. If this happens, 

you will be informed about it and the changes that can happen to the 

study will be informed. You are free to withdraw in the middle of the 

study. If you decide to continue in the study, you may be asked to sign 

an updated consent form. 

14. What happens when the research study stops? 

If the study finishes/stops before the stipulated time, then the reason for 

the same will be explained to the patients. 

15. What if something goes wrong? 

Volunteers will be taken care of by the doctors expertising in the field at 

BBDCODS opd. 

16. Will my taking part in this study be kept confidential? 

Your name, address or any personal or other information will not be shared 

outside the BBDCODS. 

17. What will happen to the results of the research study? 
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Identity of the participants will not be disclosed in any result/ reports/ 

publications. 

 
 

 
18. Who is organizing the research? 

 
Study is organized by the researcher. Complete cost of the denture will be 

given by the patient. 

 
 

 
19. Will the results of the study be made available after study is over? 

 
If the patient wishes, the result of the study will be made available to him/ her. 

 
 

 
20. Who has reviewed the study? 

 
The HOD /IRC/IEC of the institution has reviewed and approved the study. 
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Signature of PI……………………………… 

 
 

Name………………………………………….. 
 

 
Date………………………………………….. 

 
 

 
The participant will be given a copy of the information sheet and the signed consent 

form. 

 
Thank you for taking part in the study. 

21.Contact for further information 

Dr. Rashmika kapor 
Department of Prosthodontics 
Address: Banarasi Das University, Faizabad Road, Atif Vihar, Lucknow, 
UP. 226028 
E.mail : rashmikakapoor08@gmail.com 

 

Dr. Lakshmi Bala 

Member Secretary of Ethics Committee of the institution, 

Address: Babu Banarasi das University, Faizabad road, Atif Vihar, 

Lucknow, UP. 226028 

Name of pt. 

– Address – 

Email – 

mailto:rashmikakapoor08@gmail.com
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CONTROL GRPOUP 

 
 
 
 
 

 

 

 
S.NO. 

 

 
SAMPLE CODE 

 

 
COUNT 

CFU/ML 
COLONY 
FORMING 

UNIT 

AT 72 HOURS 

1 Control 1 82 820 

2 Control 2 TNTC NA 

3 Control 3 TNTC NA 

4 control 5 120 1200 

5 Control 6 30 300 

6 Control 7 48 480 

7 Control 8 53 530 

8 Control 9 Tntc Na 

9 Control 10 Tntc Na 

10 Control 11 63 630 

11 Control 12 tntc Na 

12 Control 13 24 240 

13 Control 14 Tntc Na 

14 Control 15 33 330 
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CHLORHEXIDINE 

 
 
 
 
 

 

 
S.NO. 

 
Sample code 

 
Count 

Colony 

forming units 

at 72 hrs Cfu/ 

ml 

1 Chx-1 0 0 

2 Chx2 0 0 

3 Chx4 10 100 

4 Chx5 2 20 

5 Chx6 12 120 

6 Chx7 1 1o 

7 Chx8 0 0 

8 Chx9 0 0 

9 Chx10 1 10 

10 Chx11 6 60 

11 Chx12 2 20 

12 Chx13 0 0 

13 Chx14 1 10 

14 Chix15 0 0 
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TURMERIC GROUP 

 
 
 
 

 

 
S.NO. 

 
SAMPPLE 

 
COUNT 

CFU/ML 

COLONY 

FORMING UNIT 

AT 72 HRS 

1 T-1 1 10 

2 T-2 2 20 

3 T-3 31 310 

4 T-4 27 270 

5 T-5 2 20 

6 T-6 6 60 

7 T-7 17 170 

8 T-8 4 40 

9 T-9 28 280 

10 T-10 4 40 

11 T-11 2 20 

12 T-12 4 40 

13 T-13 12 120 

14 T-14 12 120 

15 T-15 10 100 
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AYURVEDIC GROUP 

 
 
 
 
 

 

 
S.NO. 

 
Sample 

 
Count 

Cfu/mlCOLONY 

FORMING UNIT 

AT 72 HRS 

1 A-1 12 120 

2 A-2 20 200 

3 A-3 23 230 

4 A-4 38 380 

5 A-5 15 150 

6 A-6 10 100 

7 A-7 12 120 

8 A-8 10 100 

9 A-9 12 120 

10 A-10 15 150 

11 A-11 23 230 

12 A-12 26 260 

13 A-13 3 30 

14 A-14 36 360 

15 A-15 34 340 
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The data for the present study was entered in the Microsoft Excel 2007 and analyzed using 

the SPSS statistical software 23.0 Version. The descriptive statistics included mean, standard 

deviation, standard error. The level of the significance for the present study was fixed at 5%. 

The intergroup comparison will be done using the One Way ANOVA and independent 

t test The Shapiro–Wilk test was used to investigate the distribution of the data and Levene’s 

test to explore the homogeneity of the variables. 

Mean 

 

 

X = 
 X 

N 
 

 

 

Where: 
 

X = the data set mean 

∑ = the sum of 

X = the scores in the distribution 

N = the number of scores in the distribution 

 

 

Range 
 

 

 

 

 

range = X
highest 

− X
lowest 

 

 

 

Where: 

X
highest = largest score 

 

X
lowest = smallest score 
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Variance 
 

 

 

SD2 = 

 
 

(X − X )2 
 

N 

 

 

 

The simplified variance formula 
 

 

 

X 2 
(X )2 

− 

SD2 =  N  
N 

 

 

 

Where: 

SD2 = the variance 

∑ = the sum of 

X = the obtained score 
 

X = the mean score of the data 

N = the number of scores 

Standard Deviation (N) 

 

SD = 

 

 

 

The simplified standard deviation formula 

(X − X )2 

N 
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SD = 

 

Where: 

SD = the standard deviation 

∑ = the sum of 

X = the obtained score 
 

X = the mean score of the data 

N = the number of scores 

 

 

 

One Way ANOVA 

The formula for the one-way ANOVA F-test statistic is 
 

The between-group variability" is 
 

 

where Yi denotes the sample mean in the ith group, ni is the number of observations in the ith 

group, ¯Y denotes the overall mean of the data, and K denotes the number of groups. 

The "within-group variability" is 
 

where Yij is the jth observation in the ith out of K groups and N is the overall sample 

size. 

 
 (X )2 
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Independent t-test 

 

Independent t Test can be used to determine if two sets of data are significantly different from 

each other, and is most commonly applied when the test statistic would follow a normal 

distribution. The independent samples t-test is used when two separate sets of independent 

and identically distributed samples are obtained, one from each of the two populations being 

compared 

 

 

Where X1 =Mean of the first Group, X2 =Mean of the Second Group 
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