
M~cnoelomv INWNESIA, August 2007, p 9 1-94 
ISSN 1978-3477 

Volume I ,  N u m b  2 

The Production of Tannin Acyl Hydrolase from Aspergillus niger 
YUNITA ARlAN SANI ANWAR, HASIM, AND I MADE ARTIKA. 

The alm of thin rcrearcb war io product tannin acylbydrolire (lmnnare) from Aspergillus nlger lsolmttd from 
cacao pod. The fir## step 01 the study lncludcd dcttmination o f  optimal pH, temperature. and incubation ptrlod 
to produrt lannnrt. Optimal conditloms obtained for tananu produetlorn were pH 5.5. r trmperahrt of 28 'C and 
an lurubation period of 3 days. Optlmlz~tlon or production medium was ~onductcd. Tbc media tcsltd were aolld 
and liquid wheat flour mtdlm with 8 conctntrntion of tanair acld ms Inducer at 0, 3, 5, rod  7% (wWvol). Tbt  btat 
productloa medium was solid medlum wltb tamnie acid ~oartntrat lon o f  5% (wllvol). 
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Tannin acylhydrolase also known as tannase (EC 3.1.1 -20) 
i s  a hydrolytic enzyme that catalyses the hydrolysis of 
(hydrolysable) tannins releasing glucose and gallic acid. 
Tannins are natural compounds which have a number of 
phenolic hydroxyl groups and can precipitate protein. The 
ability of these compounds to precipitate protein generates 
some problems. Tannins are capable of interacting with 
protein and crude-fibres and also with digestive enzymes so 
that &ey cautd interfere with the digestion process that can 
inhibit the growth of livesmk (Butler and Rogler 1992). 

Tannase is  extensively used in food and medical 
industries. In the food indusby, the enqme is used in the 
manufacture of instant tea. as a clarifying agent of wine, fruit 
juices, md in reduction antinutritional effects of tannins in 
animal feed. In Brazil, tannase has a potential use for reducing 
astringency of cashew apple juice. In the medical industry, 
tannase is used in the production of gallic acid, a substrate 
for the chemical synthesis of propyl gallate and trimethoprim 
(Pinto et al. 200 1). 

A number of microorganisms such as fungi, bacteria, and 
yeast are known tannase producers. Species belonging to 
the Aspergillus md Penicillium genuses were reported as 
the kt tam- producers (Pinto et al. 200 1 ). Purnama (2004) 
found that Aspergillw niger isolated from cacao pod reduces 
tannin levels up to 793% (wt/wt). Hatamoto er al. ( 1996) 
isolated and characterized a tannase gene from Aspergillus 
otyzae. The gene was found to encode a protein of 588 amino 
acids. The tannase gene product was translated as a single 
polypeptide and processed by cleavage into two tannase 
subunits linked by disulfide bonds. The native tannase was 
concluded to consist of four pairs of the two subunits, 
forming a hetemctmer with a molecular weight of about 
300,000 (Hatamoto el al. 1996). Sabu et a/. (2005) reported 
that the optimum temperature for fungal tannase activity 
was between 30 and 40 "C. The enzyme showed optimum 
activity at pH value between 5.0 and 6.0. 

Tannase is an extracellular enzyme that needs an inducer 
to increase the enzyme synthesis. Several studies on 
optimum production of tannase by moulds have been 
conducted. Tannase was found to be induced by tannic acid 
and some of its derivatives (Aguilar er al. 200 I ). Similarly, 
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Sanchez (2003) reported that tannase production increases 
when the culture media contains 3% (Wvol) of imnic 
acid. The tannase activity obtained in these media reached 
7.45 U ml-I. 

In the present study tamase was produced using A. niger 
isolated from local cacao pod. Optimization of production 
medium and characterization of the multant tannase were 
carried out. The optimum concentration for induction was 
also determined. 

MATERlALS AND METHODS 

Maintenance of  Culture. A strain of A s ~ i l l u s  niger 
was obtained from the stock cotlection of the Engineering 
and Biopmess Laboratory, Institut Pertanian Bogor. The 
strain was isolated from cacao pod collected from a cacao 
plantation in Bogor, West Java. Potato Dextrose Agar (PDA) 
(Difco) slants were used for maintenance of A. niger with 
incubation at 28 "C for 6 days. Fully sporulated slants not in 
use were stored at 4 "C. The slants were subcultured routinely 
once every three weeks. 

Preparation of Spore Inoculum. Fungal spore inoculum 
was prepared by adding 10 ml of sterile distilled water 
containing 0.1 % (voVvol) Tween 80 to a fully sporulated 
culure. The spores were dislodged using a sterile inoculation 
loop under strict aseptic condition and then vortexed in a 
slanted position. The volume of 1 ml ofthe prepared spore 
suspension was used as inoculum with concentration of 3 x 
107spores. 

Prepamtion of Production Medium. Tannase production 
was carried out using both solid and liquid media. The solid 
medium for solid state fermentation (SSF) was prepared as 
foilows: A mass of 5 g of wheat flour was taken into a 125 mi 
Erlenmeyer flask and moistened with 5 ml of Czapeck medium 
(NaNO, 3 g I-', KC1 0.5 g I-', MgSO,.3H,O 0.348 g 1-I, 

FeSO,+7HZO 0.01 g I-' ,  K2HPO;3H,0 1.301 g I+', and tannic 
acid 30 g I-'). The liquid medium used fortamme production 
was the Czapeck medium with 70 g t' glucose as carbon 
source. 

Optimization of Condition for Tannase Production. 
Determination of optimal pH, temperature and incubation 
period for tannase production was carried out using solid 
state fermentation. Variable parameters for the enzyme 








