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Abstract
Tannase production under solid-state fermentation was investigated using isolated Aspergillus niger fungal
strain. Enzyme production was carried out under Solid State Fermentation using different tannin rich substrates.
In the present study we used pineapple [Ananas comosus], belonging to the family [Bromeliaceae] as a solid
substrate. The optimum parameters were studied for the maximum enzyme production like optimum pH [4],
temperature [32˚c], incubation period [72hrs] and concentration [800mg/lit].
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Introduction
The term tannin refers to the use of wood tannins
from oak in tanning animal hides into leather,
hence the words "tan" and "tanning" for the
treatment of leather. The term "tannin" by
extension is widely applied to any large
polyphenolic compound containing sufficient
hydroxyls and other sutiable groups to form a
strong complexes with proteins and
macromolecules. The tannin compounds are widely
distributed in many species of plants, where they
play a role in protection from predation, and
perhaps also as pesticides, and in plant growth
regulation.1 Tannins have molecuar weight ranging
from 500 to 3,000 and upto 20,000.  Natural
phenols and tannins,2 are found in different plant
species. Working with Arthur George Perkin, he

prepared ellagic acid from algarobilla and certain
other fruits in 1905.3 He suggested its formation
from galloyl-glycine by Penicillium in 1915.4

Tannase is an enzyme that produce m-digallic
acid from gallotannins.5 Catechin is hydrolised
product of tannin is present in cocoa beans.6

Catechin is having good pharmaceutical
applications like anti diarroheal, astringent property
and it is a good soothing agent. Luteic acid, a
molecule present in the myrobalan tannin, a tannin
found in the fruit of Terminalia chebula, is an
intermediary compound in the synthesis of ellagic
acid.7 Tannins are distributed in species throughout
the plant kingdom. They are commonly found in
both gymnosperms as well as in angiosperms.
Tannins are distributed in 180families
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of dicotyledons and 44 families of monocotyledons
(Cronquist).8 There may be a loss in the bio-
availability of tannins in plants due to birds, pests,
and other pathogens.9 Softwoods, while in general
much lower in tannins than hardwoods. are usually
not recommended for use in an aquarium. Coffee
has been found to contain a low to vanishing
amount of tannins.10 Cloves, tarragon, cumin,
thyme, vanilla and cinnamon all contain tannins.11

Chocolate Liquor contains about 6% tannins.12

Recent studies have demonstrated that products
containing chestnut tannins included at low
dosages (0.15–0.2%) in the diet of chickens may be
beneficial.13 Improved fermentability of soya
meal nitrogen in the rumen has also been reported
by F. Mathieu and J.P.Jouany (1993).14 Tannin is a
component in a type of industrial particle
board adhesive developed jointly by the Tanzania
Industrial Research and Development Organization
and Forintek Labs Canada.15 The use of resins
made of tannins has been investigated to

remove mercury and methyl-mercury from solution.16

Immobilized tannins have been tested to
recover uranium from seawater .17

Materials and Methods
Chemicals
All the chemicals used in the present study were of
pure quality grade citrate buffer (pH-5) and
ammonium sulphate 80%) and all the components
were of pure quality and analytical grade. Enzyme
activity was measured by using UV-Visible
spectrometer [Thermo scientific] in the
Pharmaceutical analysis laboratory.

Microorganism
In the present study we used Aspergillums niger
[ATCC 16404] fungal strains, which were collected
from NCIM [National collection of industrial micro
organisms] Pune.

Composition of potato dextrose agar medium
[PDA]
The isolates were maintained on potato dextrose
agar slants. Generally 46 hrs old cultures were used
for the preparation of inoculums. We used
pineapple [tannin rich source] as a solid substrate
for the maximum tannase production on solid state
fermentation. Agar - 4.5 gm, dextrose - 1.5 gm,
yeast extract - 0.015 gm, potato starch - 150 ml,
Magnesium sulphate - 3.7 gm, sodium chloride -

0.5 gm, ammonium sulphate - 2.5 gm, distilled
water -1000 ml.

The strain was propagated in a PDA agar slants at
35˚c for 3-5 days incubation period until
sporulation takes place. Five days old cultures were
used in the present study for the production of
tannase enzyme.

Preparation for 80% ammonium sulphate
solution
The 8 gm of Ammonium sulphate was dissolved in
800 ml of water

Preparation of citrate buffer at pH - 5
It is prepared by using Citric acid [48.5 ml] and
Disodium hydrogen phosphate [51.5 ml] and
made at 2.7 pH.

Production of tannase enzyme experimental
procedure
PDA [potato dextrose agar] medium was prepared
in the first step. After that pineapple pieces are
taken and different concentrations [10, 20,
30,40,50,60,70,80,90,100 gms] are prepared. Into
the prepared sterilized PDA medium different
concentrations of pineapple substrate was added
and sterilized for 20 minis. After sterilization slants
are prepared in aseptic cabin. After solidification,
the organism i.e. Aspergillus Niger was inoculated
by using inoculating loop. After inoculation, slants
are incubated for 2 days and growth was observed.
That growth was taken into conical flask using
citro-phosphate buffer at PH-5. Then conical flasks
are transferred to orbital shaker for 20mins for
separation of cultures from media. After orbital
shaking that solution is transferred to centrifuge
test tubes and centrifuged for 20 min at 8000rpm.
Seperate the supernatant layer and to that obtained
liquid and add ammonium sulphate to half of the
volume f the liquid. The solution was incubated
over night at 4˚C. After incubation that the enzyme
concentration is measured by taking their
absorbance(OD) values at 540nm. After that effect
of temperature, effect of pH, and effect of
incubation period were studied to fix the optimum
parameters for the maximum enzyme production

Effect of Concentration
To determine the effect of the concentration the
pineapple substrate is prepared at different
concentrations such as 200, 400, 600, 800 & 1000
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mg/lit and inoculated  with the given culture and
allowed  to incubate at 28˚C for 72 hrs.

Effect of Temperature
To study the effect of temperature the inoculated
medium is allowed to incubate at different
temperature conditions such as at 4̊ C, 20˚C, 28˚C,
30˚C, 32˚C, 40˚C & 50̊ C respectively for 72 hrs.
After 72 hrs of incubation period the test tubes
were collected and subjected to purification
methods.

Effect of Incubation period
To study the effect of incubation period on the
production of tannase enzyme, the inoculated
samples were incubate at different incubation
periods such as 2, 4, 6 and 8 days at 28˚C and with
800 mg/lit of substrate. After the respective
incubation periods the test tubes were collected and
subjected to purification methods.

Effect of pH
While optimizing the initial pH of the medium of
the tannase enzyme was varied at the different pH
such as Acidic [4], Basic [9.2] & neutral [7] by
dissolving the substrate either in acidic or in basic
buffers at 28˚C with 800 mg/lit of substrate for an
incubation period of  72 hrs. Then the samples
were withdrawn and subjected to purification
methods.

Results and discussion
In the present study the optimum parameters were
fixed for the maximum enzyme production.
We studied the following parameters;
 Effect of concentration
 Effect of temperature
 Effect of incubation period
 Effect of pH

Effect of various concentrations on tannase enzyme
was studied and results were tabulated in Table 1.
The results shows that maximum tannase activity
was observed at 800 mg/lit. The optimum
concentration was fixed due to maximum
utilization of substrate and beyond this it starts to
decrease due to saturation of active sites of
enzymes.

Effect of temperature on tannase enzyme was
carried at various temperatures and results were
tabulated in Table 2. The data shows that there was
maximum tannase enzyme takes place at
temperature of 32˚c and on further increases in
temperature causes reduction of tannase enzyme
capacity of organism because at that temperature
the catalytic activity of tannase is very high at that
temperature for the maximum utilization of
substrate.

The effect of different incubation periods on
tannase enzyme was studied and results were
tabulated in Table 3. The results shows that
maximum tannase activity was occurred at 72 hrs
that is the incubation period increases the tannase
enzyme is also increases because as the incubation
period increases organism utilizes maximum
carbon source from the substrate. Beyond that
Incubation period that is unable to utilise the
substrate due to saturation of active sites of
enzymes.

The pH was found that pH plays an important role
in tannase enzyme. The effect of pH on tannase
enzyme was carried out and results were tabulated
in Table 4. The results shows that there was
maximum tannase activity  occurs at acidic pH
after that it starts to decrease. The reduction in
tannase enzyme is due to the fact that, H+ ions of
the organism is suitable for maximum utilization of
substrate.
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Table No. 01: Effect of substrate concentration on tannase enzyme
S.No. Concentrations Absorbance

[mg/lit]

1. 200 1.463
2. 400 1.502
3. 600 1.709
4. 800 1.996
5. 1000 1.082

Table No. 02: Effect of temperature on tannase enzyme

S.No. Temperature Absorbance

1. 4˚C 0.032
2. 20˚C 0.057
3. 28˚C 0.043
4. 32˚c 0.117
5. 50˚c 0.012

Table 3: Effect of incubation period on tannase enzyme

S.No. Incubation Period Absorbance

1. 24 hrs 0.354
2. 48 hrs 0.212
3. 72 hrs 0.803
4. 120 hrs 0.394
5. 168 hrs 0.327
6. 216 hrs 0.242
7. 264 hrs 0.124

Table 4: Effect of pH on tannase enzyme
S.N0. pH Absorbance

1. Acidic (4) 0.335
2. Basic (9.2) 0.12
3. Neutral (7) 0.180

Fig. No. 01: Tannase enzyme by A. niger and pineapple at different substrate concentrations
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Fig. No. 02: Tannase enzyme by A.niger and pineapple at different  temperatures.

Fig. No. 03: Tannase enzyme by A.niger and pineapple at various incubation periods.

Fig. No. 04: Tannase enzyme by A.niger and pineapple at different pH conditions.
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