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INTRODUCTION

 Tannic Acid or Hydrolysable Tannins are naturally 
occurring complex phenol-rich polymers.1,2 They are 
described as heat-stable and water-soluble metabolites 
of plants with a molecular weight between 500 and 3000 
Daltons.3,4 Tannic Acid is a water-soluble polyphenol 
containing sugar esters, mainly glucose, and phenol 
carboxylic acid, such as Gallic acid, hexahydroxydipenic 
acid, or its stable dilactone ellagic acid.5,6,7 It is found in 
a wide variety of plants and fruits and  produced from  
secondary metabolism of these plants. It is generally 
recognized as safe (GRAS) food additive.8 Tannic Acid 
has antimicrobial activity against food-borne pathogens 
such as Escherichia coli and Listeria monocytogenes.9

 Candida albicans and related yeast species com-
monly inhabit the human oral cavity.10 This is the 

species most frequently implicated in oral candidosis, 
although other species are also increasingly being 
encountered. In oral candidosis, C. albicans generally 
account for around 50% of the cases.11,12 This fungus 
is also implicated in the etiology of a variety of other 
diseases such as oral thrush, antibiotic associated 
stomatitis, denture stomatitis and candida leuko-
plakia.13 The onset is generally related to lower 
body resistance either locally or systemically. In ad-
dition to growth in the oral cavity, Candida albicans 
can ferment and/or assimilate some dietary sugars 
and produce organic acids in dental plaque.14 The pur-
pose of the present study was to determine the effect 
of Tannic Acid on the growth and acid production of 
Candida albicans.

METHODOLOGY

Microorganism

 An oral isolate of Candida albicans was obtained 
from the laboratories of King Khalid University Hos-
pital, Riyadh. The strain was identified and tested by 
sugar assimilation and fermentation techniques and 
by the germ tube test. Stock culture was maintained 
on Sabouraud’s dextrose agar slope at 4°C and sub 
cultured monthly.
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Tested Antimicrobial Agent

 Tannic Acid (M.Wt. 1701.23) was obtained from 
Mallinckrodt Chemical Works, St. Louis, MO. The 
required concentrations were prepared just before use 
and filter-sterilized with 0.22 µm GSFT membrane 
filter system (Millipore Corp., Bedford, Mass).

Effect of Tannic Acid (TA) on Growth

 Sabouraud’s dextrose medium (5ml) was prepared 
and dispensed in tubes, and were set up in triplicate. 
Concentrations of TA were established at 10, 50, 100, 
300 and 700 µg/ml. The inoculums were prepared by 
growing the yeast in Sabouraud’s dextrose medium 
at 37°C for 15 hours. The culture was diluted to an 
optical density (OD) of 2.0 at 560 nm wavelength with 
a spectrophotometer; this dilution contained 4.5 x 107 
cells/ml. In order to inoculate tubes of Tannic Acid, 0.1 
ml. of diluted culture was used and the OD reading at 
560nm wavelength was immediately taken. The tubes 
then were incubated at 37°C in a water bath for 24 
hours and OD readings were recorded at 0, 5, 6, 7, 8 
and 24 hours.

Effect of Tannic Acid (TA) on Acid Production

 Cells of C. albicans to be used as a non-growing 
cell suspension were grown in Sabouraud’s dextrose 
medium for 15 hours at 37°C. The cells were harvested 
by centrifugation at 8,000 rpm for 5 minutes (Heraeus 
Labofuge GL); and washed in a buffer system consisting 
of 40 mM Sodium bicarbonate (NaHCO3) and 6mM 
of Dipotassium phosphate (K2HPO4) at pH 6.8-7.0 
Harvesting and washing processes were repeated three 
times. The cells were then resuspended in the same 
buffer to a final concentration of 4.5 x 107 cells/ml.

 The effect of 100, 300 and 500 µg/ml concentrations 
of Tannic Acid on acid production by C. albicans strain 
was determined by incubating 2.0 ml of the yeast sus-
pension with various concentrations of Tannic Acid in 
sterile 16x15 mm metal capped tubes. The initial pH 
was determined for each mixture. To stimulate acid 
production, a 1% final concentration of glucose was 
added. Control tubes were included and these consisted 
of the cells suspension without any addition, yeast sus-
pension with 1% glucose. The tubes were incubated at 
37°C and the pH was measured at 30 minutes intervals 
using Cole Parmer pH meter for 2 hours.

RESULTS

The Effect of Tannic Acid on Growth

Tannic acid was found to be fungistatic at concentrations 
of 10, 50, 300 and 500 µg/ml, and produced fungicidal 
effect at 700µg/ml concentration. The inhibitory effect 
of 10 and 50 µg/ml was slight and equal. However, the 

inhibitory effect of 500 µg/ml was profound to the ex-
tent that the growth was only observed after 24 hours 
(Table 1 and Figure 1).

The Effect of Tannic Acid on Acid Production

Tannic Acid inhibited acid production of C. albicans at 
concentrations of 100, 300 and 500 µg/ml. This inhibitory 

TABLE 1: EFFECT OF TANNIC ACID (TA) ON 
THE GROWTH OF C. ALBICANS IN 

SABOURAUD’S DEXTROSE MEDIUM

C. albicans in 
Sabouraud's 
Dextrose Medi-
um Plus

Optical Density (OD) At

0 5h 6h 7h 8h 24h

C. albicans only 0 0.01 0.03 0.04 0.05 0.37
+ 10 µg/ml 0 0.01 0.02 0.02 0.03 0.32
+ 50 µg/ml        0 0.01 0.02 0.02 0.03 0.31
+ 300 µg/ml 0 0 0.01 0.01 0.02 0.22
+ 500 µg/ml 0 0 0 0 0 0.03
+ 700 µg/ml 0 0 0 0 0 0

h: Hours

TABLE 2:  EFFECT OF TANNIC ACID ON ACID 
PRODUCTION OF C. ALBICANS

C.albicans sus-
pension plus   
glucose

pH Changes At
0 

min
30 

min
60 

min
90 

min
120 
min

Glucose( alone) 7 5.5 5.3 4.8 4.5
+ 100 µg/ml TA 7 5.8 5.5 5 4.7
+ 300 µg/ml TA 7 6 5.7 5.4 5.1
+ 500 µg/ml TA 7 6.3 6.1 5.8 5.6
 300 µg/ml TA 
(alone)

7 6.9 6.8 6.8 6.8

min: Minutes

Fig 1: Effect of Tannic Acid on the Growth of C. albicans
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effect became greater with the higher concentration of 
tannic acid at 500µg/ml (Table 2 and Figure 2). There 
was no change in the pH of the control tubes of the 
yeast suspension without any addition, and the yeast 
suspension plus Tannic Acid without 1% glucose.

DISCUSSION

 Whilst Candida species are frequent members of 
the commensal oral microflora in humans, they are 
opportunistic pathogens that can cause a spectrum of 
oral infections under lower body resistance. Candida 
albicans is the species most frequently associated with 
normal oral carriage in humans, occurring in the mouths 
of up to 80% of healthy individuals.15 Candidal growth 
in human whole saliva is dependent upon the presence 
of exogenous nutrient source such as glucose.10,16 This 
growth is accompanied by organic acid production such 
as pyruvate, acetate, lactate, succinate and propionate 
acid.17 Therefore, this study was designed to investi-
gate the effect of Tannic Acid on the growth and acid 
production of C. albicans.

 Polyphenols of various herbs and plants are ben-
eficial to human health. Some bioactive substances in 
polyphenol rich plants such as green tea and muscadine 
grape seeds have been made into functional foods or 
supplements.18,19 One of the proposed active substanc-
es in these herbs and plants is Tannins and Tannic 
Acid. Tannic Acid is the simplest form of Hydrolysable 
Tannins. High quality Tannin contains 65-76% Tannic 
Acid. It has been found that Tannic Acid and Tannins 
are toxic to fungi, bacteria and viruses, and inhibit 
their growth.20,21 This is in agreement with the results 
of the present study which showed that Tannic Acid 
has fungistatic and fungicidal effects on the growth 
of C. albicans. In addition, the findings of our study 
demonstrated an inhibitory effect on acid production 
of C. albicans. Although the inhibition of acid was not 
dramatic compared to the control, yet the result sup-

ported the study by Salako1 who reported that Tannic 
Acid inhibits acid production of salivary sediment and 
dental plaque. Moreover, the inhibitory effect of Tannic 
Acid on microbial acid production was also supported by 
a study which showed that Tannic Acid encapsulated 
in Calcium - alginate microspheres effectively inhibited 
carbohydrate digestion in Gastro-intestinal tract.4 

 The mechanisms through which Tannic Acid exhib-
its its antibacterial and antifungal effect have not been 
fully elucidated. However, Tannins are known to bind 
proteins especially those with open-box structure with a 
high proportion of hydrophobic amino acids and proline 
content.22 The binding of salivary proline-rich proteins 
by Tannins may prevent the metabolism of such proteins 
by oral microbiota. For example, Tannic Acid has been 
reported to inhibit protease activities of peridontopathic 
bacteria and hence, interferes with the growth and 
virulence of such bacteria in vivo, provided access is 
gained to the subgingival sites where such bacteria 
preferentially inhabit.23 Another possible mechanism 
of action of Tannins and Tannic Acid is attributed to 
their strong ability to form chelating complexes with 
metal ions and hence inhibiting candidal growth and 
metabolism by depriving it from such essential metal 
ions.24 In conclusion, the inhibitory activity of Tannic 
Acid on growth and acid production of C. albicans sug-
gest that Tannic Acid could play an important role in 
prevention and treatment of Oral Candidosis and in 
reducing caries activity.

 The findings of the present work and other related 
studies suggest that introducing Tannic Acid into tooth-
pastes or mouthwashes might be advantageous to oral 
health. Moreover, plants and fruits that contain Tannic 
Acid such as tea, cocoa beans, grapes, strawberry, and 
persimmon could also be recommended in diet.
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