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- - - Jdannase activity and arowth of  ditfferent aspergilius strains have
been studied under various cultural conditions, eg, compositiop and ol
of the medium, tannic acid concentration, temperature and peeiod: of -
S ) incubation-and growth under static or .stirred conditions. Temperatur
- -
. inftuences both tannase activity and mould growth in a similar way
'f' Composition and pll of the mediuvm appear 10 cxert more influcnc
on tannase activity compared 1o growth., Mouid growth is inhibite
or restricicd by increased tannic acid concentration but tannase productiot
- by certain moulds is slightly encouraged. Both tannase activity an
T mould growth reach to their maximum level more rapidly durin
stirred cylture compared to that of static growth. 4. oryzae, A. flavus ang -
A. japonicus are found o produce more tannase compared to othef
- - aspergillus strains examined. ) . . e
-Vegetable tan liguors are often contami-  producing moulds, eg. A. niger, A. flavus,
nated  with  various moulds, particularly, and A. orpzae the tannase activity was ..
belonging to the aspergithus and penicillium  estimated with the mycelial gxtract. They
groups.  Tannase produced by such moulds - also-obseryed that more cazyme was present
.. is known to hydrolyse tannic acid to glucose - in the mycelivm than io the broth. 1In
— and gallic acid. Iydrolysable tannins are  their study, culture was carried out at 3¢
variation in

readily attacked by such  fungal tannase. with continuous shaking.
Many aspergitlus  species have  been  cultural conditions was foun
reported’ to be associated with tan liquors  mould growth as well as tanna
or vegetable tnned leathers but how. many by differenl investipators.* Moreover,
of them are capable ol producing tannase  gallic acid can be convenient]y prepared by
and to what cxtent arc not clearly known.  hydrolysing tannins with shltable fungal
primary screening  of  various strains upnder oplimum cpnditions of
strains, Hideahi Yamoda er af* estimated  tannase production. The cilgct of various
tannase activity of diffcrent aspergilius’ cultural conditions on the| growth and
and penicillium strains with the filtrate:6f-* tannase activity of differcat aspergillus
culture  broth, But during secondafy strains has therefore been studied and are
screening of some of the important tannase reported in this paper.
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Materials and methods

Organisms

Various Aspergillus strains, eg. 4. carneus,

A, ustus, A. flavipes, and A, japonicus were
obtained from Indian Jute Mills Associa-
tion, Calcutta; A. oryzae from the Depart-
ment of Botany, University of Madras and
A. niger, A, flavus, A. nidulans, A,
parasiticus and 4. rerrens were isolated in

this laboratory.

Medium used

Czapcek’s liquid medium was used as the
basal medium for culturing  the fungi
During the assay on tannase, tannic acid
was added to the medium in the proportion
of 2%, except in certain cases where it has
been indicated in the text.  Neutral
Raulin’s medivm, malt extract liquid
medium and Sabouraud’s liquid medium
were prepared according to the standard
procedures as reported elsewhere.® 100 ml.
Erlenmeyer flasks containing 25 ml. medium
were sterilised at 15 1bs. pressure for 15
minutes. A uniform spore suspension of
ten day old culture of the organism was
taken and 0.5 ml. of spore suspension was
inoculated into the culture medinm.  The
culture flasks were incubated at 30 4 1°C
for about a weck. The thick felht, covering
the surface in each flask, was separated and
used for the determination of mould growth
as well as tannase activity.

Estimation of mould growth

The mycelial felt was taken on a filter
paper placed over a Buchner funncl.  The
excess medium was removed by .washing
the mat (with distilled water) which was
then dried  to  constant ‘weight at 80°C,
mould growth was determined from the mat
weight and the results obtained (average of
two mat weights) are expressed-in mg.
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Estimation of tannase actf
Tannase. activity of A.
A.  japonicus, and A.
statically for periods resu
tannase production)  wag
both the mycciial extract
In all cases, tannase aclivi
significantly higher in myo

Mycchial extract was th
for tannase activity.

The mycelial felt w
mortar with acid washed s
and then extracted with
distilled water. The c¢x
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ting in maximum
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s triturated in a
ind for 5 minutes
10 ml. of douhle

clivity.

fuged at 5000 r.p.m. amj{ the centrifugate

was analyscd for tannase ¢

Tannase activity was
estimating the gallic acid
hydrolysis of methyl gall
followed by Yamada et
but duc to its rapidity,
tound to be tnconvenien
study. -

Dhar® standardised the
mating gallic acid In pr
gallate by measuring the
me. and 280 me. This
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present investigation.
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to 10 ml. of the.substrate:
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buffer of pH 6.0) and
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Xo = Cyv «, 4 CyB,
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X, Cq <, + C;ll“_: !

|
Where =, and B, are <pccilici extinction
co-cffecients  of gallic acid “dnd  methyl
© #allate at 250 me respectively And <, and
B, are specific extinction co - eﬂ"ccunts of
gallic acid and mclhyl 5allatt at 280 m#
respectively, L, :

. |

' C o]
¢ Tmgo of pallic acid liberated fram 11
ml. of digestion mixture was considered as

one unit of enzyme activity. ‘

|
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Lffect of media an growth gnd tannase activity
T .

Spore suspensions of A flavus,| A. niger,

and A, joponicus '\\':('-re cultured in four

different medin s (1) Czapek's m:cdium ()

Results

netural Rautin's medium’ (3)° malt extract
medinm and (4) Sabouraud's medivm. - To
cach of the medium 2% tannic acid wis
added.  The cultured Nasks were incubated
at 30°C for 7days. Growth and tannase
aclivity were estimated according to the
methods  described earlier. The results
obtained are given in fig. 1,

Fig. 1 indicates that growth and tannase
activity vary considerably depending on the
medium uscd. Hlavus and A niger arc
found to grow better in Sabouraud’s medium
but in bhoth the cases, tannase activily
appecars to be more when they are grown in
Czapek’s medium. In case of A. juponicus,
however, both the growth: and tannase
activity are  maximum when  Czapek’s
medium is*used. It may ‘be further noted
that tannase dctivity is significantly low in
case of 4. niger though moderate’ mould
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Fig ™1 Lffect of media on growth and tannase activity of sume Aspergillus species.

A - C7apck s mcdmm
B - Nuuml Raulln medium

C '~ Mal( extract medium

I3 — Sabouraud’s medium
i
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growth takes pliace in all the media used.
The results obtained thus indicate that
irrespective of mould growth, tignase pro-
duction may depead on the composition
for the Aspergillus

appears to be

medium  and

wnnasce

of the

species, activity

maximum when they are prown in Czapek’s.

medium.  In the following experiments,

Czapek’s medinm has, therefore, beenused
prowth of  varions  Asperpilios

for the

species.

I'ffect of tuanic acid concentration on growth

and tanndse activity

Eight Aspergitlus species namely A. flm-us,'

A. japonicus, A. nidulans, A, terreus, A nieer,
Ao parasiticus, A arvzae and A, flavipes were
cultured in Czapek’s medium  containing
0.5%, 194, 1.5% and 25 tannic acid (w/v) and
incubated at 30°C for a period of 7 days.
Growth of the organism and tannase pro-
duction by them wore estimated and the
data obtained arc tubulated in Table 1,

. A dryzae appears to be the most sensilive
organism towards increasing concentrittion
of tannic acid. Both the srowth and tannase
activity slightly decrease when tannic acid
in the medium increases from 0.5 to 19 but
the growth of the organism is practically

mhibited at 1.57% vannic acid concentration. -

Caowth  of A, juponicus and A. ferreus
shiphtly incrcases up Lo 1% tannic acid

concentration and then remains unallected
whercas tannase activity by these organisms
2%, Growth of A. nidulans

L,

increascs up to
is found to dccline
increases slightly with the increase in tannic
acid concentration. Growth of A, parasiticus
is affected at 29 tarnre acid concentration,
but tannase activity remains unallected.
Tanuic acid concentration has pot no cffect
cither on the growth or tinnas: activity of
A, niger.  Growth of A, flovipes, A sty
and A, carnens is appreciably reduced when
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tannic  acid  concentrat

ibove 0.5,

on is increascd

Lffect of temperature on stowth and tannase

activity

Spore suspensions of A
A, niger and A, japonicus
Czapek’s medium contai
acid in case of A, oryza
cases,  Culture asks we
25°C, 30°C,A7°C and 45°C
T days atrer which the gr

e,

orvzae, A7 flavie,
were cubtisred onc
tannic

1y other

ving 0.5
roand 2.
(X il!(‘.l!h:gﬁ('(l_ at
for a period. of
weih and tannase

but tannase activity

activity  of  the  mycelial  extract  were
determined. Results obtained are presented

in Table 2. I .

[t may be seen from Table 2 that most of
the mould species examined are influenced
in the same way with respeet to the srowth
and  tanpnase aclivity  ywhen they are
incubaled at different temperatures.  30°C
is found to be optimum both for growth apd
tannase activity with the pobable exception

of A. niger in which casg, the growfh js L

found to be unaffected within the tempera-
ture range of 25- 37°C. Growth of A. oryzae,
A. japonicus and A. niger was found to be
inhibited at 45°C. A. flavus could grow
slightly at 45°C without spdrulation but was
incapable of producing [tannasc at this

temperature.

The influence of pIl of |the medium on

growth and tunnase activity

Sporc suspensions of A, pryzae. A. flavue
A, japonicus and A. niger were cultured in
Czapeks medium containing tannic acid
(2% for A. flavus, A. japonicus, A. niger and
0.5% for A. oryzae.) The pH of the media.
was adjusted to different Igvels within e
range of 2.0 to 6.0. Culfure flasks were
incubated for seven days ay 30°C.  Growth
and tannase activity were| determined as
before and the results| obtained arc

presented in Table 3.
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B TABLE 3

Lffect of pH of the medium on growth (mat wi. in mg.) an
tannase activity (units/ml.) of some Aspergillus species

pH
Mounld species . e e
2.5 .0 1.5 4.0 5.0 5.5 6.0
G 244 320 +4 319 310 310 305
A flavus ’
(1A noG6s 0 0897 cE gL 066 0,03 00512 0,04
. G 216 207 213 219 229 2e 216
A japenicus [ .
A a 0w o ot 0. 0510 0.0295 0.0245 _ e 0. 0017
{ G Lo 271 256 ' 295 252 292 289
A niger 1 .
TA L 0,008 0. 0130 0. 0096 0.0n9s 0. 008S 0. 0064
I G iR 159 236 238 233 o 21t
A. oryzac ) ' )
L TA £ 00,0392 0.0773  0.0804 0. 0983 re 0,063

G--growth ; TA—tannasc activity.
*4pl not considered in respective cases.

In all the occasions, growth is fonnd to
be very little aficcted within the pH range
3/3.5 to 5.5/6.  But tannase activity s
found to bc  optimum for A, flavus,
A. japonicus, A. niger and A. aryzae at
pH 3.0, 3.5, 2.5 and 5.0 respectively. Of
course, the cextent of varintion within _pll
value 3.0 to 5.0 in case ol 0 niger iv not

very significant.

Influence of sratic und  siirred  conditions

of culture on growth and tannase acivity.

Spore suspensions of 1. oryzae, A. flavus
and A. japonicus were cultured in Crapek’s
medium, pll being adjusted (0 5.0, 3.0 and
3.5 respectively.  One bateh of cultured
flasks was kept in  static condition and
other batch was put to o continuous shaker
and incubated for a period of scven days at

room temperature.  Growth and tannase
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Fig. 2: The influence of static and stirred conditions on growth and
tannase activity of some Aspergillus species.

| .
|
Effect of period of incubation on the
cannase activity of different Aspergillus
species ' ; {

l
Seven Aspergillus strains were cull(ljrcd in
Czapek's medium containing different
percentages of tannic acid. 2% tannjc acid
was incorporated - into the —medium  for
A. nidulans, A. térreus, A. niger and A,
parasiticus, 0.5% tannic acid for Al usius
4. carncus, and A. flavipes. Culture fasks
were incubated at 30°C for a period of 13
days and tannasc activity was estimated at

tabulated in Table 4. :

It s cvident from Table 4 that l'\unnnsc

activity ol different Aspergillus  strains

increases with the period of incubatidn and

it appears to be maximum after 5 deys for

g midulans  and T days  for A niger,

. terreus and A usius. These strai‘ns are
: (

i

-

regular intervals.  Results ob\ainc’ld are .

L A Tlannasc activity in static culture
o -y Fannase activity in stirred culture
A ----2A Mould growth in static cuiture

O ----O h!dould growth in stirred cultute

found to produce more tannasc compared
to the other three’ strains, which require
9-11 days for maximum tannase production.

Discussion

The present observations indicate that
optimum conditions  for the growth of
Aspergillus strains - mity differ from  the
optimum conditions for tannase production.
A similar observation was made by Hirohsi

_Nishira and Narataro Mugi Bayashi® who

found no correlation between tannase for-
mation and the mycelial growth of moulds

grown  on_ tan nin-(NH,),S0, medium.

During  primary sereening  of  moulds
Hideaki  Yimada er al*, however, noted
some  broad correlation betiveen  lannasc
activity in the culure broth and the growth

of the fungus. Lt is observed from Fig. 1

that mould growth and tannasc: activity ol

“LBEATHER SCIBNCE, VOL. 24, 197




“TARLE 4"

Effect of period of incubation on taunase activity B

(units/m'.) of some Aspergillus species

Period of incubation (days)

Mould species - :
3 5 7 9 ' 13
A. carneus . 0.0012 0,004 Q. 0036 0. ()O.IJ b
A. flavipes . 0. 0020 0. 0063 0. 010 0.j0134 0. 0047
A. niger 0.0 . 0220 0. 0240 0. 0140 0./0076 s
A. nidulans (., 0247 0. 0333 0. 0315 0. 0250 0.0238 ¢
A. parasiticus 0.0l 0. 0032 0. 0084 0. 0091 0.{0133 0.0123
A. terreus. 4 0. 6030 0.0293 0. 0276 0 0248 0.0198
A. ustus * 0., 0296 0. 0305 0. 0238 0 .j0152 0.0073.

#Insigoificant/no tannase activity.

the mycelial extract are not directly related
in all cases and tannasse production by
A. niger is found to be significantly low in
spite  of good mycelial growth.  The
compnasition of the medium may have
greater influence on  tannasc production.
Mould growth as well as tannase production
are also influenced by tannie acid concen-
tration in the medium. Growth ,of .
orvzae and A. flavipes, is  appreciably
affected above 0.5% tannic acid. Tanuase
production by A. joponicus, A. terreus and
A. nidulans increases with  tannic acid
concentration up to 2% though such an
increase in mould growth has not heen
recorded. In general, it has been observed
that tannase production slightly increases or
remains unaffected hut the growth of the
mould species examined is cither inhibited
or affected very little with the increase in

“tannic acid concentration,

As regards temperature, both the growth

and tannase activity of  the Aspergitlus

LEATHER SCIENCE. vOL, 24, 1977,

strains are found to bei optimum at 30:C.
According to Masao! oder e al* the
optimum temperature or tannase produc-
tion by A. japonicus and A. oryzae wis
30-37°C and 37°C respectively.

“ Growth of Aspergillus strains is less
affected by pll varigtion  but  tannase
activity is appreciably aflfected. In the
present investigation, pli 3.0 015 found ta be
optimum for tannasc
flavus.  Hideaki Yamad
observed that cnzyme pctivity of purificd
tannase from A. flavus iwas optimum at pl
5.0. The optimum pll for tannase prodoce
niger and A. oryzae

production by 1.
a eral®  however,

tion by A. joponicus; A,
appears to be 3.5, 3.5 and 5.0, respectively,
According to Masao oder er al® both .
Jjaponicus, and  A. oryzde showed optimum
tannase activity at pH 5.0, pil L0 wiy
reported by Dhar® to'be the optimuam
tannase production by A. niger ™.

It is apparent from JFig. 2 that the rate
of mould growth and [tanpase production

b

[T




\:"iu'y cansiderably during static i.md stirred
conditions of growth. ‘In stirred conditions
both thegrowth and tannase .lcllvnv reach
their maximum level much carlier than in
static condition.  Hideaki Yamada eral’
observed maximum tannasc ¢ produumn by
A. flavus after 24 hrs. of gro(vlh in stirred
“condition, In the. present.- s{udv more
tannase is found to be produced by A. flavus
in static condition compared !to stirred
condition. “fn - case of A. /Iuvzu and
¢ A orpzae  static condition cnu)urzlg"s
* tannase production- but in case of 4.
Japonicus, stirred condition is |found 1o
favour lhc.s;ur!c. .

Table 4 reveals that other Aspergillus
strains are capable of producing small
quantity of tannase.  This appears to be
significantly  low " when comparcd to A.
oryzae, A. flavus and A. jdponicus. | Tannase
production by A. cgrneus, A Slavus, and
A parasiticus s fmm(l to ln. lmugnlfczml

Tt may, hn_wcvcr," be cmphdsmcd that
srowth  as well as  tannase ﬂ(..l;l\’ll)' of
different species of the same mould may
vary considerably as might be evident from
the observations made by, Hideaki Yamada
ctal'. Considering the above obscrvations
A oryzae, A. Slavus and A. japonf'cus.arc

l

10

2

found to produce more tannase than the

other Aspergillus strains studicd.
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