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Poor oral hygiene might lead to Candida albicans infection. Since long 
term used of synthetics antifungal therapy could lead to fungal resistance, 
an alternative of antifungal therapy was needed. It has been reported that 
Gambier (Uncaria gambir ROXB) contains catechins and tannins which 
have antifungal effects invitro, but research using Gambier extract as a 

toothpaste for daily oral hygiene maintenance has not established. This 
study was done to determine the antifungal effect and the synergy of the 
combination of 10% gambier and fluorides in toothpaste preparation 
against Candida albicans. A true experimental laboratory study with a 
post-test-only design group was established. Three groups namely 10% 
gambier extract toothpaste, the combination of 10% gambier extract and 
0.0048% fluorides toothpaste, lastly the 0.0048% fluoride toothpaste were 
tested. Gambier extract was obtained using the soxhletation method and 

the separation of the solvent from the extract was carried out by the 
distillation method. Agar Well method antifungal test was used to measure 
the inhibition zone value of tested groups. Data were analyzed using one-
way Anova. Inhibition test of tested groups showed that only combination 
of gambier and fluorides toothpaste was effective in inhibiting Candida 
albicans with an average inhibition zone value of 8.35 mm. Toothpaste 
preparation of 10% Gambier extract and 0.0048% fluorides combination 
produce a synergistic therapeutic effect in antifungal therapy. 
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INTRODUCTION  
 

Oral candidiasis is the most common infection of the oral cavity caused by Candida 

sp especially Candida albicans (C. albicans) (Millsop & Fazel, 2016). Oral Candidiasis 
usually found in very young, very old, and very ill persons (Glick, 2015). World Health 

Organization (WHO) reported that the incidence of oral candidiasis was about 5,8% to 

98,3% with predisposing factors, such as local (bad oral hygiene, uncleaned dentures) and 

systemic (long term use of steroids or antibiotics, uncontrolled systemic diseases) factors 
(Apriliana Puspitasari et al., 2019). 

Basically, C. albicans is a normal oral microflora that could become pathogens if 

there are changes in host defence mechanism caused by predisposing factors that previously 
mentioned (Glick, 2015). It has been previously reported that maintaining oral hygiene 

leads to prevention of oral candidiasis. Lack of oral hygiene increased the C. albicans 

colonization, thus lead oral candidiasis (Nur’aenya et al., 2017). There many evidence of 

oral candidiasis and predisposing factors published but less about its relation with oral 
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hygiene. Since the prevention of oral candidiasis can be done through managing oral 

hygiene, research of antifungal for daily oral hygiene needs to be established.  

Toothpaste is usually required in managing daily oral hygiene. Toothpaste has 
active components (that has therapeutic effect) and non-active components (such as 

toothpaste consistence, taste, and others non-therapeutic components) (Ambar Puspitasaria 

et al., 2018). Fluorides as an active components in toothpaste have the ability in inhibiting 

Candida albicans growth by inhibits the synthesis of enolase enzyme that formed the 
energy for Candida itself. This condition caused Phosphate Enol Pyruvate (PEP) declined 

to be synthesized, with the result that Carbohydrate transport from the Candida’s’ cell wall 

to cytoplasm disrupted and the Candida albicans colonization decreased (Sukanto, 2012).  
Gambier (Uncaria gambir ROXB) extract also can inhibit the growth of Candida 

albicans invitro in the work of bioactive (Ismail et al., 2021) and antioxidant on it. 

(Widiyarti et al., 2014) Gambier consist of bioactive agents such as catechin (Marlindaa, 

2018), quercetin, gallic acid, ellagic acid, and catechol. (Rahmana et al., 2018) Gambier 

also has an antioxidant effect from tannin, catechin dan gambiriin (Achmad et al., 2021). 

Since  Gambier extract in toothpaste form have not been tested invitro, this study was done 

to verify whether Gambier extract could be an alternative for herbal toothpaste in 
maintaining oral hygiene and preventing oral candidiasis (Suraini et al., 2015). 

 

 

RESEARCH METHODE 

 

The study was held with the approval of Ethical Committee, Medical Faculty of 
Universitas Sriwijaya with protocol number: 065-2021. 

 

Extracting 10% Gambier extract 
The dry Gambier (Uncaria gambir ROXB) extracted plants were obtained from 

Kebun Babat Toman Sekayu, South Sumatera-Indonesia. The dry extracted gambier then 

processed to make a 10% Gambier extract using soxhletation method. 

 

Production of the Tested toothpaste (The Combination of 10% Gambier extract and 

fluoride toothpaste, the Fluoride toothpaste, and the 10% extract toothpaste) 

The tested toothpastes were made with almost the same steps but using different 
active agents. The material used in every step in making toothpastes were the same. For 

instance, steps in making 10% Gambier extract toothpaste were made by combining 2.5% 

carboxy methyl cellulose (CMC) with 5% glycerine until it well-mixed (Phase A). After 
that, made a combination of water and 0.12% sodium saccharine (Phase B) until it became 

homogenic. Continued to phase C, by combining the active component, 10% gambier 

extract with 44% calcium carbonate (CaCo3), Phase A, and Phase B preparation then stir 

until it became homogeneous once again. After all the components were well-mixed, the 
paste was made. Add 2% sodium lauryl sulphate (Phase D) with the previous made paste 

until it became homogeneous.  

The steps in making the Combination of 10% Gambier extract-fluoride and 
fluoride toothpastes were the same (Phase A, B, and D) but in phase C, the active agents 

were substituted with each of the toothpaste material. For instance, the active agents in 

Combination of 10% Gambier extract-fluoride toothpaste were 10% Gambier extract and 
0.0048% fluoride and the active agent in fluoride toothpastes was 0.0048% fluoride. Each 

toothpaste active agents then added to each phase C steps. 

 

Preparation of Candida albicans suspension 
C. albicans ATCC 10231 used in this study was obtained from the Balai Besar 

Laboraturium Kesehatan (BBLK) Palembang-South Sumatera. C. albicans cultures on 
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Sabouraud Dextrose Agar (SDA) medium were incubated at room temperature for two 

days. C. albicans cultures were collected using an inoculation needle and suspended in a 

test tube containing 0.9 percent NaCl. The fungal suspension in the test tube is 
homogenized. The turbidity is then adjusted to 0.5 Standard MacFarland (1-5 x 106 

CFU/ml) using a densitometer.  

 

Growth inhibition test 
The well-diffusion method was used to evaluate the inhibition of these toothpaste. 

Sabouraud Dextrose Agar (SDA) medium containing C. albicans colony culture was 

injected with cork holes 6 mm in diameter to create wells. Each well is filled with one type 
of toothpaste formulation (Gambier toothpaste 10%, fluoride, and combination fluoride-

gambir extract 10%). The agar media was then incubated for 48 hours at 37°C. The 

diameter of the vertical and horizontal clear zones is determined by measuring the clear 

zone surrounding the well using a calliper (Figure 1). Each group received eight 
replications. The measurement data are added together and then averaged. 

 

Data Analysis 
Data were analysed with software Statistical Package For Social Sciences (SPSS) 

to test the normality distribution with Saphiro-Wilk test and followed by homogeneity with 

Levene’s Test.  
 

 
Figure 1. Inhibition zones of C. albicans were tested using agar well-method 

 

 

RESULTS AND DISCUSSION  

 

The zone of inhibition was only observed in the 10% gambier fluoride-extract 

combination toothpaste group stated in Table 1 below. 

 

Table 1. The inhibition zone measurement results 

 10% gambier 

extract toothpaste 

0.0048% fluoride 

toothpaste 

10% gambier fluoride-

extract toothpaste 

1 0 0 9,7 

2 0 0 8,7 

3 0 0 5,6 

4 0 0 8,7 
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5 0 0 8,7 

6 0 0 7,8 

7 0 0 9,6 

8 0 0 8 

Total 0 0 66.8 

Average 0 0 8,35 

 

These study findings revealed that a concentration of 10% gambier extract in 
toothpaste formulations was ineffective in preventing the development of Candida albicans. 

The concentration of gambier extract in the toothpaste in this study was lower than that of 

Suraini et al., who used a higher concentration of gambier extract. This might be one of the 

reasons why the gambier extract toothpaste used in this study had no antifungal effects 
(Suraini et al., 2015). 

The quantity of abrasive material in toothpaste, particularly CaCO3, might have 

affected the study's findings. A previous study by Lucida et al. stated that the content could 
diminish the efficacy of the active components and influence the viscosity of the toothpaste 

(Lucida et al., 2010). The decrease in active component efficacy was caused by a reduction 

in the action of catechins and tannins in gambier extract. Any substantial variations in 

toothpaste viscosity will affect the activity of phenolic compounds produced from gambier 
extract. Meanwhile, 44% CaCO3 was employed in this investigation. As a result, its 

viscosity may impact the inhibitory test results (Lucida et al., 2010). 

This study's fluoride concentration was lower than in the prior study. The results 
of this investigation revealed that toothpaste with a fluoride concentration of 0.0048% was 

ineffective in preventing the development of Candida albicans compared to an earlier study 

conducted by Ajeng et al., who utilized toothpaste with a fluoride concentration of 1,12%. 
A greater fluoride concentration in toothpaste can prevent the development of Candida 

albicans (Fitranti et al., 2011). 

The toothpaste in this study, containing 10% gambier extract and 0.0048 percent 

fluoride, showed synergism in suppressing Candida albicans growth. This was because the 
major active ingredient in gambier, i.e., phenolic compounds (catechins and tannins), when 

coupled with fluoride, increases the permeability of Candida albicans cell walls. It disrupts 

the transfer of Candida cell wall polysaccharides. Based on this description, it was possible 
to deduce that the presence of phenol and fluoride compounds had a synergistic impact, 

reducing Candida albicans colonization. 

The limitation of this study was that the extract with 10% concentration is more 
prone to clump, requiring periodic stirring to ensure that the extract does not clump 

(homogeneous). This study also modified the research methods. Modifications included 

gambier extraction using the distillation method as the solvent evaporation procedure. This 

method was found to be more effective in separating the extract from the solvent. It is faster 
and may prevent the extract from being easily oxidized. 

Since no purification of gambier extract was performed in this investigation, the 

proportion of active components in gambier in the form of catechins and tannins was 
unknown with certainty. Purification is required to acquire more catechins and tannins in 

gambier so that the mechanism of action of these compounds could function effectively.  

This study observed that a toothpaste combining gambier extract and fluoride could inhibit 

the development of Candida albicans compared to gambier toothpaste or fluoride 
toothpaste individually. This might be an alternative to herbal-based toothpaste to decrease 

Candida albicans colonies. The improvement on toothpaste formulation by altering the 

concentration used may support the toothpaste optimally. The addition of chemicals to 
enhance toothpaste storage time is also required so that the toothpaste may be used for an 

extended period. 
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CONCLUSION 

 

Toothpaste containing 10% gambier extract and fluoride was found to exhibit 
antifungal action against Candida albicans, making it a potential choice for maintaining 

oral hygiene and preventing Candida infection. 
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