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EFf'ECl' or ENVIRONMf.:NTAL FACTORS ON TIlE I'RODU ; nON 
OF FUN .. GAL TANNASE: PAln'-[ 

I' S (iANO ..... S. C. NANDY & M. SANTAI'I'A 

~ t'ol/"ai /,I.'illlrn U~s(,tuC" {,ulillllf', IIladros '-=v 

R('c/'il'('" on .lllnllarv 1\ 1')77 

.T:IIlIHIse activity :tlltl Ilrllwlh of di,rcl(~nt :rspcrl!illu~ slrains hilI': 

been ~Illdird lJn(kr v:trioll~ cU'llIr:tl .condilions. e/:. clHnpll~ilion and I'~ 
of the mediulll. t~ll ... ic acid concentration. lcf11rcralurc and period. (I' 
inClination 'and !!rnwlh unJ<!r sIalic or .stirred conltilions. Temperatur 
Innllrncc~ both tanl1ase aeli"ity and mould growth in a ~im.rar way 

CUllll'llsiliol1 and "II of the medium 81'pear 10 exert more il1fluenc 
on tallllase acti\'it~' l·onlp.uCll (0 growth. 1\·IOllld growlh is inhihile 
"r rcstriCic-,.I bv il1crc:tsed tannic acid concentration bUltannase producti"t 
by cc:rlain mOllld, is slightly encouraged. Bolh lannase activity 8n 

mould growlh reach to their maximum level 1110rc rapidly durin 
~tirred culture compared 10 that of static growth. A, or)'zae, .of.Hams an 
A jO/l'l',ic/I.\· are flllll1lJ l.~ pro("Jce more lanna~c compared 10 olhe 
'l~pergi"II' ~tr~ills r~amillO:IL "' :" -

.. VegC'hlble tnn liquors Are often conturni- producing mOllld~. ego A. n ger, A. jfdVUS, 

nateil with variolls l1l(luld~. particularly, lind A. oryzCle the tanna~c activity was 
h.~lol1(!in~ to tltl' n~J1t'qdll,,~ ,tlHI l)cnicilliulll estimated with the rnycelinl xlract. They 
groups. Ti'nll:l~l' 11f1 .• dIlCI·d by stich mOlllds .. UISU'l)hsl'rycd thaI more cn7.YI e was present 
i~ known to hyurcdysl' 1;1 11 11 i.: ;H:id to'glucose . in the myceliulll than ill I. Ie broth. In 
and gallic ucid. Ilydrolys;rhle t:lllnins are their study, culture was carr'cd out lit 30~C 
Icadily IIttuckecl by s1Ich fungal tannase. wiLh continuous shaking. varialicw i~ 
MallY nspergilllls species have been cultural conditions wa~ foun. 10 influence 
reported I 10 he aso;ocialcd wilh Ian liquors mould growth a~ well as tann se production 
or vegela!)i<' t:111n.:cl Il'atht:r~ hilt how, many . by different illves1.igators.·· 1\·1orC\lVl·f, 

nr them lIH~ capahle of producing t:1l1l1aSC gallic acid can be' convenient y prepared hy 
and to what extent :Irc lint clearly known. hydroiysing tann.ins with s lltable fungal 
During primary <;creening of various struins under 0Plimum c nditions <,f 
s·raills. Hide<1~i Y;lIlIclda ('( al' e~til1latcd tannase produclioll. The ci~ cf of various 
tannase activilY 0(" dilr..:renl aspergillus cultural conditions on the growth and 
and penicillium ~lrains with the .filtrate,ijr·' tannase activity or difTere t aspergillus 
culture broth. But during secondary strains has thererore been st died amI are 
screening of some PI' the important tannase reported in this paper. 
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Materials and methods 

Organisms 

Various Aspergillus strains, eg_ If cameus, 
A. U.fllI.f, A. f/avipe.f, ami A. jaJ10llkus were 

obtained from rndian .lute Mill~ t\s!O;(Ici~­
tion, Calcutta; A. ofyzae rwm the Depart­
ment of Botany. Univ{'r~ily of Madras and 
A. niger, A. /lm"H, A. "it/ult",,,, A. 
p{/rasiticII.' ami ". If'rll"/,I" Wt:fl~ isola-led in 
this laboratory. 

Medium uJed 

Czapek's liquid mediulll wa" Il~('d il<; the 

bASil I medium fm CllII".-in~ thr fungi. 
During th_e assllY Oil ta'1I1a~e, tannic acid 
was added to the mcdium In the proportion 
of 2%, except in certain cases where it has 
been indicated in the tl·Xl. Neutnll 
Raulin's mediul1l, malt extract liqu.id 
medium and Sahouraud'~ liquid medium 
were prl!pared according 1(' Ihe standard 
pr('lcc-dures as fl'plIrlcd cl~l'whcrJ.-~.· 100 mi. 
Erlenmeyer flasks containing 25 ,ill. medium 
were sterilised at /5 Ibi;: pressure for 15 
minutes. A uniform ~pore suspension of 
len day old culture of the organism was 
taken and 0.5 ml. of spore suspension was 

inoculated into the cullun: lII<"cliulIl. The 
clIlture flasks were incubated HI ~() :1- I"C 
for about a week. Thc thick fch. eOVlTing 
thc surface in each flask, was scpar:ll_cd and 
u~cd ror the determination of 1I10uid growth 
as \\'cll as tannasc activilY. 

E.tf;mafjlll' ot m()lIld WOI1"" 

'Esiimation 0.1 tannase Dell if}' 

Tannase- activity of A. oryu, A. j1avlls, 
A. japofljclIJ, and A. niger. (incubated 
statically for p<'riods rcsulling in maximum 
tannase production) W:1. cstim;ltcd with 

both the mycelial extract alld the mcdiulIl. 
In all cases, tannase aClivi y was found to be 
significanlly higher in myc clial extract. 

Mycelial rxlr:l(·t was II crefore examined 
for tannase act i\'ity. 

The mycelial felt Wf s triturated ill it 

mortar with acid washed sInd for 5 minlltc~ 
and thell e.'(traeted wilh 10 11\1. of double 
distilled watcr. The cxtract was centri-· 

fuged at 5000 r.p.m. and the ccntrirug,tlc 

WitS analysed for tannase activity. 

Tannase activity WIIS determined qy 
estimating the gallic aei( produced during 
hydrolysis of methyl gclll~tc. The mcthod 
rollowed by Yamada el 0/' .W:16 attempted 
hul title hI it:; rapidilY. thc 1111~tilOd was 
found to he ill\.~l>'ivcniellt for l'lll11parativl' 

study. 

Ohar' sl:,ndardiscd the method ur ,',Ii-­
mating gallic acid in pr ~cnce of lIl.:thyl 
g:lJlate hy IlIcHsuring Ihe ; 1)';()Ihancc al 2511 
Ill"'. :lnd 28() m"'. rhi~ Ildliod was COII'­

venient to operale and was followcd III Ihe 
pres~nt invest iga I ion. 

The mycelial rell was t:lkcn on a filler 
paper placed over a Bilchner funncL The 
cxce5S me<Fum was removed by ,washing 
the ml1t- rw·i.Jh dislilkd water) whkh wa~ 
then dried _ to constant 'weight- at H(re, 
mould growth \va~ determined rrom the mat 
weight and--lhe r¢sults obtained (average of 
t womat weigh IS) are expressed in mg . 

I ml or the ll1yceli;~1 extract was ~ldJl'd.' 
to 10 ml. of the_suhstrale solul ion (HJ IllS-i 

10 lUI. of methyl gallat' iii 0.5 N aCl·l.ltc 
huffer of pH 6.0) and the mixture was 
incubated at 45°C for 4 hrs. Theil it 
was cooled, dil~lted IO( times wilh .the 
same bulkr and the cxti, clioll was dctcr-: 
mined al 2~() m" and .KO 111/·. C()';tr~' 
experiments were carried 011.1 lf~il1g lioilcd 
enzyme extract Galli. acid, produced 
during hydrolysis, was calculated. nccordi'ig:-

- to the following equatio-n . .. 
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X, 

X, 
«, +, CI\B, 

+ (~~IIB. 

',:,'f"; ·"":~~~';~~;':\;,i~J?'.~ff0~~![~r:~ftr-t~~~f:fr;py'::·~\·:i~?~~f';~::~:t'" ,";: " 

Where '-(. and B, arc specificj extinction 
',l-('frecicllts of gallic aci~1 "inld methyl 

, ,~:dlale at, 250 mf' reslleclively'a~d '" and 
" I •. 

nl'lur,d,Raulin's mediullI' (3)' rilalt extract 
nlc(liullI alld (4) Sahllllraud's medium,' To 
('ach of t hI' 'medilllll 2'.~:·) tannic acid wa~ 

added, Thc cultured flasks were incuhated 
at 30"C for 7 days, Growth and tall"aSl~ 

activity were estimated according to the 
meth(lds descril;1cd earlier. The results 
ohtained are !!ivell in lig. I., 

B, arc specific extinction co - efTecicnts of 
~;tllic acid and methyl gallatc'\at 2S0 Illf' 

I 

I 

I 11111 nf gallic ncid liberateh frnm II 
Ill!. (II di,!!<:"tiull mixture was cof,siderC1~ as 
OIlC unit (,/' cl!zyrne activi~. 

He~lIl(s 

I 

r flee/ 01 11/('(/111 fill grofllth find 1(1II1/~H{, o('{i1'ily 

I . 
Spore slIspensions of A: jillllllJ,i A. nigt'f, 

alld' A. j(/f!OI/;ClI," 'wt',re culturcil in fllllr 
different IJ\cdi:l: (I) Czapek's Ill;cdilllll U) 

fig, I indicates that growth and tannase 
activity val)' considerably depending on lhe 
medium used. A . .flalilif and A.' ni1!er arc 
found to grow betler in Sahouraud's medium 

hut ill hoi II 'he cases, (annas!: activity 
appears to be morc when they arc I:!rown in 
Czapek's mcdiulll. [n case of A.,itJPOllicUJ, 

however, hoth the growth: and tannase 
activity arc maximum 'when Czapck'5: 
rnedium is': used. It may ;be further noled 
Ihat tann;m: lietivily is significantly low ill 
case of A, niger' though moderate' mould 
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grnwth takes rlace ill all tile IIlcdia used. 
The rcsults ohlailled t hils indicale Ihat 
irrespective or 1l1<l1lid growlh, t:II.IIl:lSl' prn­
dllclil'll lIIay dcpend (Ill the clllnlhlsitioll 
()f the mcdiUI11 and ror thc i\spergillus 
"pecics, tallna~c ;Icli\'ilv apIWi\rS to bc 
maximulll when lhev :If(: 1!.I'\lWfl in C/.apck's 
mediulll. 111 I.Il,' ft)I"''.I'ill!.~ experimcnts, 
CZ:lpck's IlICUilll1l 11:1', I ill·rd,)rl'. l.wC'I1\l'ed 

1'0 I' I h C I '. I' (I IV { " " I ',' . 1 I " )II " :\' p .. I I' i 1111 :; 
~peel<'s. 

tj(ect of ({ifir,;r' odd cOIIc/'litratiol/ OIl g,owth 

a..nd 101l1/{isC' (1('lil'ill' 

Eight A<;pergilllls spccies namely If. f/al'IH, 
A jO{l(llli('lH,;t, lIidl/tol/of,·I. t{'PPIU, Ii lIi~l'r, 

A. 1""ll.\it;CII.<, .-I. orrz(){' :111<.1 If, f!tll'ip('\' were 
ClIllllreo in CZ;lpck's 1llC(!illll1 con\;lining 
(J.5~(:, l'l~. 1.51" and 2'.7., t.tllllic :I<.:id (w/v) and 
incuba!eo at ~()o(' ((lr a rniod of 7 days. 
Growt'll or the lIil!.llIi<;1Il alld tallll:I',': pro­
dllclion by lhelll \\·:re estimal!.'" :111<1 the 
data oblained arc 1.lblilalL'd in Tahk I. 

:~. ',. 

tannic acid coneenlrat on is jncrca,cd 
above 0.5'.::" 

1~(J('ct {~llel/1l'('fl1tllr" (/1/ !! (1\\'lft lIlifl (l1lil/a.lt' 

activi(y!"; 

Spore susrcilsions of ... J. /lr\·,:m' . .. f: It'II'III', 

A, I/i.~('r and A. jJpOII;OH \\'~'rc nJillif'.·d Oil 

Czapck's mediulI1 el)ntai ling (1.5";; t;1I1IliL: 
acid in ca~c nr .1. 0'.1'::1/ :tntl ; .... i:l t\lller 
(,:1';("" ('1111111'(' I);,.,k ... \\·'.Il: incllh:!lt'd. ;1' 

2S"C. :lo"e, J TC anti ,~.'i'(,: for a pni(ld. <)1' 
'J II:I\''; "I'ln IIllieli the growlil and l;jnli;I~t: 

:lrfi\'ily 1'1' the myccli II extracl were 
dett'flll incd. Results obtai ICU arc presented 
ill Table 2. 

It llIay he SCCIl from Tahle 21 hat most or 

the mould spccies cxamil ed are jllnucllcccI 
in the saine way wilh respcct to thc!!r()',\'th 

and tannase actiVity \'Ilell they :11'(' 

illcuhated at diff('f(,111 tel lrCfalure~,.lO"C 
is round tIl he opt imum bo Ii for gluwlh ",lid 
lannas': acti"ity witll the plobahle C.'(CCPljoll 
of A, ,rig';, in which case, the gro,,4h !5 
f,l[Ind to bc unalTected within the tempera­
ture range of25- 37°C. Gro vth of A. (J'yzoe, 
A. japoII;clls a Ild A. niKer \ as found 1,0 be 
inhibited at 45°C. A . .fllvus could grow 
slightly at 45°C without sp rulation but was 
ine:lpable or producing tannase at this 
temperatlll·c. 

Tlte influence of pI! 0/ (he II/e(/illll/ 011 

groll'lhQlu/ (mil/use activi y 

Srorc stlsrcnsions of If. oryzae, A. tl<lVlIf 

, A.(I"Y::o(' arpear~ to he the 1110st sensitive 
organisll) lowards i'lCl'easing conccntl:'!ltiol1 
of -t:inl1ic acid. BOlh Ihe t"I)",lh and tannase 
aerivity slightly decrease when tannic lIcid 
in the medium incrcascs frol1l 0.5 to J!:b but 
tllC' gfl,WI h uf' 11ll' or!:!a Ilism is rraclically 
inhihiled at 1.5'.':, tal1nic acid cOIH:entralion,' 
('I',)\Vth of A. japolliclH and A, (errells 

,I il~lItly increases lip to I 'X, tannic acid 
CI'lleelltration alld then remains IInalrectcd 
whereas tannase acl ivity by t\tese organi~!Jls 
increases up to 2',',.. Growth of /1. niduloll.1 

js foulld to declin(' out tannase act ivily 
il,cre:lses slightly Wilh the inl'l't:;lse in Ianni!: 
;lcid concelltrati",1. (ilowlh orA./,orositic".1 

is flffected at 2'/, t:!I'II!t: acid t"ollccllt.ration, 
but tannase :I('t ili l ',' r(,II1:lins unafrected. 
T:lnllic acid c()nc':nt r:lt ion h;" I'ot IlO cffcet 
either Oil Ih(' g'(lwlil ilr t:lI1I1'1';': :I('livily (If 
/1: niger. (irowtil c,r .·f. II,HII"'I', .1. 1/\//(.1 

<llld·:I. ('Ofllel/ I' js :Jpl'rcciahly I edu('cd wIlen 

A. jtJl'(/l/iclIJ and A. niger \ erc cultured in 
Czapt'ks medium contain ng lannic acid 
(2% ror A. Jlm'us, If. japonicIIs, A. f1igt'r and 
0.5% for A, oryzae.) The pH or the media. 
was adju~tcd to dilTerent I vels wilhin tll\~ 

range (If ).0 10 6.0, Cui ure flasks wer\! 
incuhatl'tl !'"rsc\'cll days at 30D e. Growth 
:In<l tannase activity were determined as 
before <I lid the results obtained arc 
prcscJltt:d ill Tablc :I. 
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En'~ct lIe tellll1l'~:lllIrC Ull \lft'" Ih (111)01 w\ .in III\!.) :\IId 
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Erred of pH of .he medium on grow'h (IlIn' 'vi. in mg.) All 
Innllase n(".h·i,y (unill'/IIII.) of sOllie ASllCrl!illus o;pedl'~ 

l\h."ltI .</Il·l·irs 
1.5 J.O 

G 24·1 320 
A. jTt,YU,· 

1/\ 1\ (;(,/1, 1/ 0:'1')"1 

211. 2:'.7 
.-f. iOI'('lIicII.I 

I" II II 111'.' II 11·11·' 

, . 271 
A. /liter •• 11.11118 

t ~ 159 
• ~. Ol'YZQ(? .. ~. IJ. 0392 

G--growlh: TA-tRl1nasc ac'ivity . 

• ~rll not con~idl'red ill respective cllses. 

In ~llIth" Clccasi'-'l1s, growlh 'is fl'lIml t(1 
be very lillIe alre("kd within till' pH ran!=t~ 

3/3.5 to 5.5/6. Bllt t;lnnasl' activity is 
found to be optimum for A. jlOl"I.f, 
A. jopolJic/lI, A. lIiger and A. fIf)-'zoe ~lt 

pH 3.0, 3.5, .l.5 alld 5.0rcspe(~tivcly. or 
course, the extent of variat inn withi.n ... pll 
v;lIl\(" J.n to S.O ill 1."1I"C "r .,1. I/igr" i, nol 

very "igllificalll. 

In/IIlt;'l/ce of .untie fllld .,·/if'i'd ellntiilioll.f 
(~r cui"",. (1/1 grOll't". fllld l(/Ii'IeI:Jf! m:;il·it.l'. 

Spore suspensirins of .f .. ' oryzm< A . .I1'JI'11S 

and A. joponic/l.~ \"ere culturrd in Czapek's 
mcdiulTI, pH bcill!! adjusted to 5.0, J.lI ami 

3.5 respectively. 0111.' hatch of l:ullurcu 
flasks was kept in static c,mdition and 
other batch was put Il)~' ·l~nntinullm: ~hakcr 

and incubated for 1I period of seven days ;It 

room tempcrature. Omwlh and lallnase 
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activity \\"('r(~ d~tcrmil cd at regular intcr\':I1~ 
and the results (lntn neu are pn'sclll('d ill 
fig. 2. 

Fig. 2 indicate!> thaI hoth the !!rll\vth ;tlld 
tannase activity (If". IfI"WI' leach to lh· .. ir 
maximum lcvd after 7 days whell growil ill 
static COllditioll altd II ('S,' valu,'" ;lrt; 11I.!'ller 

Ihall til(' L'Olll':>l'lIl1dilll! 111,1:: j'llI 1.1 III V:"III·'. 

obtai lied with continll HIS shaking .. 

In case of .1 . . .II{/\·'I.11 hnwcvo:r, IWlllid 

growlh appc,irs to .. b higll.:r hnl. t:lIlIi'I.·"· 

activity lower wi"!1.. cOlltillll'.lll~ ~h;thli\.t!. 

On the o.thcr hanc1, loth lhl: WP'',"!li ;1.1111 
lalllla~(; a<.'li\'ily "I" .. ·r. j,IIWII;"IIS :q'pt:;l1 til 

bl~ higher with COllliIlU!)II, ~;h;d.,"!:,. III 
static culture, tanl <l~e activily or .. f. 
jopllnil'''' and A. ('r),za' appears 1(. ill,:n~n~(" 

lip to 7 days nfter which il was r,lll!]·.1 I.'.' 

decrease. l .- • '" .... 

"I.' 
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~ 
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Fig. 2 : The influence, of static and stirred con<iitiolH Oil growtb am] 

tannase activity of somo Aspergillu~ sp~cles. 

I 
(:, ___ /\ ljanllasc activity ill static culture 

:) ___ (~ '~annase activity in stirred culture 

:\ ____ iC> ~lould growth ill static cllllu',e ' 
I () ____ 0 ~ould growth in stirred CltitlJI" 
!' , 
l 

EjreCI oJ period 01 incubation oln Ihe 

tannase a('(i~'iIY of differen. A.~pkrS!i/llls 
species I 

I 
Seven Aspergillus strains were cultured in 

.' I 

Czapck's medium containing difrl~rent I 

perccntll[!es of tannic acid. 2% tanll,ic acid 
was incorporated into tin!' --mediuin for 

I 

if. "id,,/all,\', "j. /{;rrelJ.~, A. niger alnd A. 
llflrusiriclH, 0.5'10 tannic acid for At. IHlIlS 

A. CGrnI'IJS,. and A. jlavipes, Culturc:\n,asks 
wer.e incubated at 30°C for a period of \3 
days and tannasc" a'ctivity was estim~ted at 
rcr."lar intcrvals. Results' obtaindd are. 

talHllatcd in Tahle 4. : 

II i~ cvident· from Table 4 that tllllJlHSC 

nctivity of dill'crcnt Aspergillus ~traills 
incrc;t"cs wilh the pJriod or iltcubatidn and 
il appc:nrs 10 be maximum after 5 ddys for 
.. i.~.' "i,{lI!o/l,\' and 7 d~ys for A. I /Ii,!!"" 

:1. (HU'IH 'and A IISIIIS. These strai!ns arc 
I 

.,. . 
• 

.... 
'" 

1 

i. 
I 

fonnd to produce llIore tanltase cOlllpan:J 
to the (1lher three strains, \vhich require 
I)_II day~ for maximum tannase production. 

Discussion 

The present observations indicate that 
optimum conditions for thc growth of 
AspcrgiUus strains may dilfcr from the 
optimum conditions for tannase production. 
A similat observation was made by Hirchsi 
Nishira and Narataro Mugi Hayashi' wl;o 
found no correlation between tannase fnr­
rnation and the mycelial growth or IIlqulds 

'grown on. tannin-(NH')2S0. medium. 
During primary screening or nwulcls 
IJidcaki YalHad~I elill', IWlvn'eri noted 
some broad ,cl)rrelation bei\veen tannase 
activity in the cullure broth and the growth 
or the fungus. It is observed from Fig. l: 
that mould grl'wlh and tannase· acti,,'ity oi' 
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.,' "":"Y:lr:~:~"~;'~~:l:;:\V~~'J ,r:il'''/:~'';::; .; 
- ""'-TA~LB '4" 

~ -. T, 

Errrct 01' "t'rind of Incuballon on tllllnft~e IIc,tifity 
(units/mi.) of some Aspergillus specie9 

Mould spccll'J 
'Paiod 0/ inell/Jali",' (days) 

-...... - .--" . .. __ ._ .. _._-
-~ J '1 9 

----1.-.----,---
IJ /.1 

._---------------- -.- -.. -.----. 

A. camelis · (J.0012 0.0014 o .0036 (J. 0013 .. 
A. f/lJl'i,.cs · II . 0020 o . 00( .. 1 ().011O o. 0134 (J .0047 

A. niJ(t'( o .0110 () . 0220 o. 0240 0.0140 (J. 0076 .. 
A. nidllians (I. 02·17 H.O.n.1 (). (UIS o .0250 (J • 0238 • 

A. parasillcus o . tlOll o.O(m " , OOSJ 0.0091 O. 0133 0.0123 

A. terrell.f. • 0 0030 o . 0293 o • 0276 O. 0248 o . 0198 -
A. us/u., • 0,0296 0.0305 0.0238 o. 0152 0.0073 

---------_ ... _----_ ... _ .... _.- ......... -.. -.. ' ----_ .. __ . __ ..... - ........ _--_._--+---_._----
"Insignificant/no lanna~e activity. 

lhe mycelinl extract arc flat direcny related 
in all cases and tannase production by 
A. niKer is found 10 he significantly low in 
spite of gO(ld mycelial growth. The 
comp'Jsi'ion or Ihe medium Illay have 
greater influence on titnnase production. 
rvlould growth as well no; tannase pwductioll 
arc also illtluencc'd h\' tannic acid t:oll<:en­
tration In the medium. Growth. (,If' A. 
on'zoe and A. fi'll'il'(,J. is ;Ipprcci<lbly 
affected ahove (),5'A, Ian nil' acid. Tan1lase 
production by A. jOP(l1I iO/l , A. I('rreus and 
A. "idlllanJ incrc;lses with tannic aeid 
concentration up to 2',Y" thottgh weh an 
increase in mould gr(lwll, has 1I0t beep 
recorded. In gelleral, it h:l, hecn obser\'ed 
that tannase production sli!!lttly increases or 
remains un:1ffectcd hut the 1!rowlh "I' .the 
mould species ex;ttnilled IS cit her inhihited 
or affected very litlle with the intrea~e III 

tan n ic acid COil cent r;1 t iOI.1. 

As regards temperature, hUlh the i~rowth 
and tannase activit\' 01 tht' !\spngillus 

LIlATHIlR SCIIJNCI:. vOL. 24. 1'177, 
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strains arc round to be! optimulll at JU'e. 
I 

According to Masao I oder el 01' tltt' 
optimum temperature Of tannase produc-­
t ion by A. japonicuJ (nd A. oryzae wa ~ 
30-37·C and 37°C respec ively. 

.. Growth of Asperg Ilus qrains i~ less 
an-ected by pH vari; lioll but talllla~l' 

actIvity i~ appreciably affccted. In Iii,! 
prescnt ill\'csti!,!:ltion, pili 3. n I'; rOUIl.! tn 1')<' 
oplilllllll1 for 1:lIIII:'I,;e /prodllcllon h:' ,f 
f/avlIc Hide.;lki Yarnalla ('( ai' h()Wl'VC: r , 
ohse.rved I hat cnzyme ~IClivity or purified 
tannase fro!ll A. ((tll'lI.\' Iwas Opl imullI at pll 

, I 
5.0. The optimum pll ~'()r tallll;lSl~ prmfll" 

I ion by A. jtJ{JIJ/liol.l'; A.1 niger a IIJ A. lJl.l::tll' 

appears to be 3.5, 3.5 a~d 5.0 re~pcctj\'dy. 
According to Masao o/ider 1'1 ai' both A. 

jupon/ells, and A. (}rY::l1e sl)CJ\\'cd optillluin 
tannase aClivitY;l' pH i 5.0. pll .l.n \\,,1< 

reported by Dh:tr' In' bi, I"e llptillllilil r'lI 
tannase proc\uelilltl by AI. lIiger". 

I 

It IS apparent from /;ig. ' that the ratl~ 
or mould growth and Ilanlla~e pruduct i,'I1 

I 
/. 

I 
I 
I 
I 

, ,~. 
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11 . ,:"'" :':"~','~'~:;': :~::~:.':. :<I~,/{~'y~ . '. ".f,· 
vary considerahly during 'sl:itic lalld qirrcd 
conditiull~ of growth. ·.In stirred c(/llditioJl~ 
both the'growth and tannase aC,li"il), rc.ach 
thcir maximulll Irvel much carlit'r thall in 
static eoncJitioll. 'Hideaki Ya~l1ada /'/1//' 

observed maximum lanna~e ;pr&dut'lioli by 
A. jla;'u,1 after 24 Jlrs. of gi'orvih i Jl stirred 

o:·condilioll. In thc~ prescnt.· SlUG)" more 
tannase i~ foulllJ to be produced by A. jlfll'lI.I' 
ill static condition compared!to stirred 
conditio'll, '. ~n case" of' A. jltJl'uJ and 

't A. Vf)'zae 'static condition '~ncoural:!"~ 
tannase production but in c;\se of A, 

japo"icu,~, ~Iirreu condition is ilfOU~;d to 
favour lhe'sollne. 

I 

Table 4 reveals that other I~spergillus 
I 

strains are c(J'pnble of produci1ng sllIall 
quanlity of lannase., This appe,irs to be 
signit1cHntly low' when compare~d to A. 

o?'zlIe. :4. //(/\'IIS a~d_.1, jdpf/flicUJ, I Tan nase 
productloll by A.' cgrneuf, A jlavlIs, and 
A. paroJit;clIs is fliund 10 he insihnificanl. 

I 

itlllnd tl), produce more talln:,,\e [hall' til'.' 
other :\;;pcrgillus strains studied. 
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