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INTRODUCTION 

Tannins are natural occurring polyphenolic in nature having different molecular weights that are 
present in the plant cells [1]. They are differing from others in that they can precipitate proteins from 
solution. Tannins are categorised into two main groups based on the structure and properties. They 
have hydrolysed tannins and condensed tannins, and there is also an intermediate group that 
combines both the properties called Catechin tannins. Tannins are widely present in natural plants 
like tea, coffee, pomegranates, legumes, strawberries, sugarcane, nuts, some herbs and spices like 
cloves and cinnamon, alm kernel, Phyllanthus emblica (amla), monocots and other various species of 
plants or plant products which are used for human consumption [2]. Tannase is a Tannin Acyl 
Hydrolase (E.C. 3.1.1.20) is an inducible enzyme. Tannase (TAH) hydrolyse the ester and depside bonds 
in hydrolysable tannins such as tannic acid, methyl gallate, n-propyl gallate, ethyl gallate, and isoamyl 
gallate and finally releasing glucose and gallic acid as end products. Then the Gallic acid catalyzes the 
second step in the degradation of the polyphenol, tannic acid [3]. The enzyme tannase can be 
extracted from various sources such as microorganisms, plants and animals [4].  Tannase is extracted 
from fungi as they are fast growing and are elsewhere in the environment. Their environmental and 
genetic manipulation is easier.  Fungal tannase is reported to be highly active over a wide range of pH 
and temperature than the other sources. Although tannase production by Aspergillus niger can occur 
in the absence of tannic acid, this fungus tolerates tannic acid concentrations as high as 20%(w/v), 

without having a deleterious effect on both the enzyme production 
and growth [5,6]. Tannase is an industrially important enzyme and 
has several applications in various industries such as foods, animal 
feeds, pharmaceutical, chemical and leather industries, and 
cosmetic, industry etc. [7-9].  In food industries the tannase enzyme 
is used as a clarifying agent in the preparation of instant tea [10-13], 
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in the processing of coffee flavoured soft drinks [14-16] and as a debittering agent and clarifying and 
in fruit juices manufacture [17].  

MATERIALS AND METHODOLOGY 

Isolation and identification of fungi 

Soil samples were collected from different locations of Bangalore University Campus. The collected 
soil samples used for isolation of fungi by serial dilution followed by plating on Czapek dox agar 
medium. Czapek dox agar medium containing the chemicals such as sucrose-30.0g; NaNO3 -2.0g; KCl-
0.5g; MgSO4·H2O-0.5g; K2HPO4-1.0g; FeSO4·7H2O-0.01g; Agar-15g; Distilled water-1000ml. 
Approximately 1g of soli sample is added to the sterile saline of 10ml and shake vigorously. Then, the 
soil particles are allowed for settling down and the supernatant is taken for the serial dilution. The 
serially diluted sample of 0.1ml is spread on the CZA plates and incubate for 3-5days at room 
temperature [18]. 

Screening of tannase producing fungi 

The screening of fungal strains which are capable of producing tannase enzyme is detected by using 
enrichment culture method in Czapek Dox minimal medium by adding tannic acid as the carbon 
source. The basal medium contains tannic acid-10g/L; NaNO3 3.0g; KCl-0.5g; MgSO4·H2O-0.5g; K2HPO4-
1.0g; FeSO4·7H2O-0.01g; agar-30g; Distilled water-1000ml. The tannic acid solution is sterilized 
separately by passing through a filter of cellulose nitrate membrane (25mm diameter, 0.45µm pore 
size, Whatman). The plates are incubated for 3-5 days at room temperature. The colonies are observed 
after incubation [19]. Microscopic characteristics of the fungal isolates are done by the wet mounting 
of the organisms. It is done by the stain called lactophenol cotton blue. 

Plate Assay 

The plates with filled with 0.01M FeCl3 which reacts with metabolites and forms the brown colour 
[20]. This results with the clear zone around the colonies and size of the clear zone is measured. 

RESULT 

Fifteen potent fungal strains were designated out of fifteen isolates isolated from soil samples 
collected at varying environmental stress conditions. They were isolated from in and around 
Bengaluru, Karnataka, India. The pattern of distribution of isolates is given in Table 1. Four different 
kind of eco-stressed soil samples were used for the isolation of tannase producers. The isolated fungi 
are growing in the tannic acid containing medium. They consume tannic acid as their carbon source 
and grow in plate after incubation. Among 15 isolates only two are able to producing the colony in the 
tannic acid medium. That means they are able to produce tannase enzyme and utilize it (Table 2). 

Table 1:  Fungal isolates from different regions of soil samples 

Sl. No. Source Zone of Inhibition (mm) 

1 Coconut tree 06 

2 Near park soil 03 

3 Near Bangalore university campus 04 

4 Near Gandhi bhavan  02 
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Table 2: Screening of fungal isolates for tannin hydrolysis 

Sl.No. Fungal Isolates Zone of hydrolysis(mm) 

1 Aspergillus spp. 20 

2 Fusarium spp. 15 

 

Wet mounting of the tannase producers (isolates of Figure 1 and 2) with lactophenol cotton blue 
revealed that the isolates of tannase producer belonged to Aspergillus spp. and Fusarium spp. (Figure 
3 and 4). Tannase producers are subjected to the 0.01M FeCl3 and leads to the formation of zone 
around the colonies. Based on the diameter of the zone, efficiency of the tannase enzyme is predicted. 
In this study Aspergillus spp.  produces large zone than Fusarium spp. 

       

Figure 1: Fungal isolate 1 in tannin acid medium 

     

                 Figure 2: Fungal isolate 2 in tannin acid medium 

 

Figure 3: Microscopic observation of Aspergillus spp. after lacto phenol cotton blue staining. 10X 
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Figure 4: Microscopic observation of Fusarium spp. after lacto phenol cotton blue staining. 10X 

DISCUSSION 

Thus, in the present study, various fungal tannase producers were isolated from the various soil 
samples. They are screened on the basis of efficiency of tannin production and morphological 
characters are studied by microscopic observation.  The potential isolate identified as the Aspergillus 
spp. and it will be used for the tannase enzyme production and purification which is used in food and 
pharmaceutical industries as well as in the treatment of tannery effluent. 

CONCLUSION 

By concluding the current study, Aspergillus niger, a local isolate was found to be able to secrete 
tannase on the enrichment with minimal media. However, the isolation, purification and 
characterization of the enzyme is necessary to determine the commercial production and application 
in the industries. 
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