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The influence of carbon lind nitrogen sources Bnd of mineral salts 011 

the growth and tannase production by A. j/orlls and A. oryzoe was investi· 
gated. Both the aspergillus species were found to utilize sucrose as th~ 
pri;'cipal corbon source for 1ll3ximllll growlh and tannase production. 
As a nitrogen source. glutamic acid and urea were found responsible 
for, optimum growth and tanna~e activity by A; /1nvlIs and A" oryzoe 
resprctively. 1 hiourea gr(,lllly alrected growth and tannase aC1ivity of 
both the asperS'illus species. I Tannase production and mould growth 
were appreciably increased by the pre~ence of Mg ... + Cu+.t and Mn+'~ 
in ,the m('dium. Co++ and MO+T salts suppressed tannale formation by 

-: both the mould species. ' 

Tannase, produced by various mouldB, 
is respomible for the hydrolysis' of tannin 
in vegetable tan liquors and the factors 
contributing to the increase in tannase 

tannase production by A. Jlavus and 

. production arc! expected to cause greater 
hydrolysis of tannin. In two earlier 
publica t ions,'" effect of some environ­
mental factors on growth and tannase 
production by different species of as­
pergillus and' penicillium groups WllS 

reported. 1 hese studies revealed that 
ta'nnase productiun by"tIi'eraspergilJus group 
W2I5 comparatively higher than the penci­
Ilium group and, (1f the asp!'rgillus species, 
A . .flavlls and A. nryzae showed more tannase 
IIcliviiy,.' In the present study, eO·orts have 
been ma'de \0 find out the influence of 
some nutritional elements, e. g. carbun, 
nitrogen and mineral salls, on grc,wth and 

, A. oryzae. 

Materials and methods 

Czapek's medium compo~rd of :Sucrosc-
30.0 I! ; NaN~, 2.0g; K.HP04 1.0 g; 
MgS04 71-1,0 O.5g; KCI (Ug; F('SO, 
7H gO O,Olg, was used as the basal medium 
for culturing the fungi. Su'crose in the 
"ned iu 111 was replaced by 18 d i ffere n I carbon 
compounds in case of A. O/Tzae and 15 in 
case of A. f/avlls. at the rate of 12.6 g carbon 
per litre of lhe medium. Similarly'sodium 
lIitrate in the mediullI \\'a~ replaced, h) 
diJrrrent nitrogen C(lIllpounds, at the' rale 
of 330 mg N g per litre. 

To find out the effect of different metallic 
elements. magnesiulll sulphate and ferrous 
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sulphate present in the mediulIl were 
replaced by 7 different mineral salts, 
:Hllllcly: F, SO, 7I-(tO; CoCI. (,1-1.0; 
MnSO. 1-1,0 i CllSO. 5 1I,0; Nu, MOO, 
2 H,O; Zn'S9. 1H.O, in the proportions of 
O.(JO) mg lI11d ".,m'g melltl p~r, IUU, 011 of 
the, mediutiv ' Thu; 'lu~~al ll1edii~m having 

" . ,'\ ", - ":,,,. . 

no ,111~gne~iuHl a'l~f"J'c,:rous sulphatc \'ViiS 

trealcd wi th ChrOlJlIH~~raph ic al u n,lII11 III 

rcuuce trace clemc'nt c,o;~tal1liIlCltlllll u.Cl!.or­
ding to the pro1:edu,rc (nlclhod 5) descnbed 
hy DUllald el (1/". Double distilled \Valer 

was u~cdthroughollt Ihe expellmcnt. Till:' 

pH of i'l,c r'i,cdiul1l was adJu~tcd tl) 3.0 III 
the ca:.c of A.jlal'lIs and 5,u 111 thc ca~c of 

,A. ()r),za(!. 25 m'l of lhe medium .were IJkell 

in IUU 1111 Erlcnlllaya na~k~ III wl~'ich lanlllC 
acid (V<l5 'added I';' the ploplJrlion uf 1.5·7u 
1I11d II.S',%, fur the growth l,r .1. /llIl'II.I' and 
A. O')'ZlIt' lc~pectivdy. Tllc l1asks were then 

stcrillud nlld inoculated with 0.5 1111 or 
ulliform spore su-spclIsioli of 10 day vld 

~-lJltllrt~. Thl' cullUrc; n.l!>ks WI:IC incubated 

at 3tH: I~C -I'M' a week. Th(~ Ihil'k fdl, 

nwcrll'l! tIl(: 'surfllce in I"'~: 11 t~k~ were 
,,:pal':II<'" :ulIl used for lire I.h,\,:llill'latil.ltl 

"I' :,~I,,'\\'I II and tan!!;l,:: a~'\i, ilY, to-lllllld 
~:r"l'Ith ;l1Ic.! t;rtlIlBSL' activity weft' lktcrJlli-
1;,!lI .1<':':"lI.lil'll; tLi the pr()C~dlll'':S c\e~.L·['itll'u 
'ill all <.:arlicr publication.' 

1)/;'( I 0/ ,'(/1"'01/' SO/ll CC: orl g,.oIl1,tli Wit/ /(Ili/ltl:,(! 

(lClil'jl), 

SPOIC suspensions of A /lal'lI.\' and 
..I ory::a(! were cultured in modified Czaprk's 
mnliulll cOlltHilling various cal hOll sources. 

I\l,'dilll1l containing 110 cal hIli, ~"IU'CC 11'01:; 
, ' 

"l"'I1 .. "It:lt:d as l'ontfo\. (;1',)\\,111 alld lannilse 

'aclivlt)' of "lhe 11lycelial rclt were, dclt'r-
1lI111t''\ and' 'thc rC~IJl.ts "hl;li:o',:,1 :11''': 

prc!;{:l1tnl in'Tabk 1. 

Tah\!: ,IHl\vS tllat' /!f'owth alld t;tllnas,: 
activity III' A. jlul'II,\' and A ()rT,~I/" arc 

innuC'nced by carbon ,ourccs. Gr~~lh' 
A. flal'us appears to be slightly affected 
except in,lhe case of mclibio!lc. where it is 
signlficalltly inhibited. Sucrose eilcou~agcs 
m~.~iIllUlll lun,lase Pfoducljon but' mannosc 
ali{lxylos~'- restrict lllnllas~ aciiviiy 'to <t 

cUI!~idl'lab'e cxt~nt.' B~th fungal growth 

II lid , tannilse a~t"ivity' IIru flppreciably 
SUl'IJl>rted \>y !ouc:rosc •. 'I\-1c1ibillse, though 
_suj,jlJessing" : growth. cnt'll·.HlI(-ItS 1;lilll;I~C 

prllduclioll, 

C"rbon SOllrces exert grc;tter il1l1\1':' ill ..... 
(Ill the growth of anu tallna~e productioll 
hy A. oryzoe. Oro\\ til is fOURd \() he 
appreciably supported by sucrose and 
glucose whereas rafllnose. lactose, trehalose. 
arabinose, citric lIcid and malonic acid arc 
[,HInd to discourage growth to different 

t'xtClltS. 

Tallll'lse production by ,I. oryzac is found 

to be maximum wilh ~ucrose ;lOd minimulII 
wilh tr..:llahlH', Raflinosc alsQ d!scourng('~ 
tannase production, l\el'e again. both the 
rung:,1 growth and tannase production arc 
t'1\('ouragcd grc;\tly by Slicrose, 

J}j£'Ci 'If nitrogen S('lIr.:.'t! Uti ;]1'(111'111 (O//(/ It/IIIWl," 

/lI'Odl/('I;all 

Spore ~usprnsi(1ns of .-1, l/lII'''·'' IIIHI 

.1. n.r)'Ztlr. wt:fe-cultul'cd ill modified Czapt:_k:,~ 
111.:dillnl containing vario',Js nitrogen 
511\1ICC~, Mcdilllll c(lnlailling 110' nitrogell 

compound was considered as control. 
Growth and tannase activity of the Olycelilll 
t'xtracts were determined. Results obtained 

are pn:scnlcd in Table 2. 

1\1lI0llg the various N~ compounds te~ted 
linorganic and organil'), growth or A.jllll'II,~ 
is ilPPlcdably encouraged hy glutamic acicl, 
asparl ic ucid. ammonium nitrute.'. potas~illrn 
nitrate :IIld sodium nilral~. 011 the o: .. hrr 
Illind t'rowt" is founu 10 be partially inhi 
\.1\ \ .:d' t;y 'urn monium ~;\l1 ph:! Ie. alllllWfI iu Jl! 
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Errect of CHrbon source on gro"lh nod I~"fla,e Rcth·jly tiC A. fllll'lll <lnd A OryzCle 

(Incubated nt 30 ± I" C for I week) 

--============== 

Carbon sOllrC't 

------_._-_ ... _.-._. __ ._-_ ... 

Control 

Arabinose 

Gh.iC'ose 

Mannose 

nhamnose 

Sorbose 

Sucrose 

Xylose 

Melibiose 

Glycerol 

Lactose 

M,IItOSC 

Mannitol 

Starch 

.> 
1 I : 'r:1 k"e 

1\1~1,,"ic acid 

.. ' 

'r 

• ('arh:'" cnllcC'111fal if.\!l 12.f.i \:lll,:liu.e 

._----_ .... -======= -= 
A,or),zae A, f'm'lI.r _.- .. --_ ..... _-_ .. _-_. ---- .. ---~ 

MOllld g,." ... III Tall//(/\c 
aClil'iIJ' 

(.Iry /IIat weight 
ill /IIg) (1II/itS/III I) 

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

Nil Nil 

27 J . 6 o .080 

2():l . U 0 .. 06' 

'255 ,0 0.057 

214 .. 2 0.080 

219 .. l! 0 .. 070 

263 .. .( () .. 090 

263 . J 0 .. 059 

23 .. 4 0 .. 081 

Ill!! .. 2 0 .. 080 

2B .4 o .079 

) \~. 4 \I . 07i 

2 :~4 .~ (I ,075 

1\\ . (I . OK 1 

1.\\ (, (I .. 1)70 

2,1(; () {I . 080 

./iJOIlIeI groll'th 

(dry mal lI'right 
ill ",g) 

Nil 

JIl2 .8' 

3tH .. 4 

2<13 . 0 

200. U 

235 . () 

314 .. U 

264 .. 6 

26.2 .. 2 

278 .. 4 

179 .. 4 

232 0 

215 .6 

I)) -I 

209 .0 

231 0 

I ~O . 4 

1. ;j'J .0 

I 'H) t 

Tannase 
Qctivity 

(III/itS/III/) 

Nil 

o. (;til 

() .. 072 

0 .. 084 

(J • (lIlO 

\) . (lS8 

() ,089 

tl .. 084 

U ,01i1 

(I, U83 

o . 074 

0 .. U"lU 

II .. (It> 7 

(J. 051\ 

(J • 06') 

(J .. 071 

(I. (1·19 

ti tl,'! 

u u:~ : 
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L1.I~ct ·(·/N.~ ~t'ur:\·t un t!r(lwlh :"u.l I au"!,'",,. ;~(j~ v'lt} 'of A. f/(i,llJJ ~';II".-1. 0; ;.:;~( : ~ 
. ..'~" -.': '. ' .. 

COlltro! 

.\Jllll1oni'Jlll s\llphate: 

·\rllI11onj'tn\ phosr~hatt.';; 

Sodium nitrite 

Sodiulll nitl'lHe 

I'otassiuri'l lIil!':U« 

rhiolll<:~. 

tJrc~ 

Cysleiu_. 

{,'yltlno:-

Methionine 

Proline' 

Tryptophun 

Glutumic achl 

illh:ubalcd at 30 :1.: )"Cfor I 'week) 

iI. f lei '.',.\' A.Ofywe ._._ ..... _ .... _ ....... -.--. -------_ .. _._-- ---_._---

itk)' 111(11 H'o'/'!!;I 
. III III~·. ) 

TflllII(I."C 

act iril)' 

. (Imils/ml.1 

Afoultl Hr,)I!'l" 

(dry IIlar 'n:i.~ftl 
ill "'?.) -----_.-._-_._---_._ .. ---------

I'·.r} " 

14 I • 6 

i . ~ 

13.1. S 

]51 . 5 

'227 . fJ 

l' I . IJ 

163 . 1 

20S • 6 

247 • 7 

2~O . 2 

267. 2 

I) . OO~ 

11.01} 

o. on 

(l . l)tj2 

0.042 

(J • 078 

{I.073 

II . {J()2 

II . 074 

o . 072 

(J .074 

U . 0411 

0.046 

tJ • 089 

o .071 

o .093 

o .085 

----~---------... --.-.-.-.-

11 .0 

14:J. Z 

J ~.\Ij . (l 

2')1 . l 

J47 . Ii 

2b3 .4 

265.6 

25 . 2 

29J . .! 

2S1 • ~ 

293 . Q 

142. 5 

'13" . 0 

14] . b 

299.9 

251 .0 

Tnilll(l.l'~ 
(Jl'lit-:"i), 

(units/IIII.) 

0.002 

0.067 

0.072 

() . 070 

0.020 

0.087 

() .086 

n. on:! 

11 • 0:.<7 

0.08.5 

(1 . (174 

u . U65 

0.060 

II .01lO 

(J.074 

o .080 

• N. concentlAtion330 mR/litre. 
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phosphate. sodium nitrite and cystine aud 
almost completely by thiourea, 

Tannase production, however, seems 

IJClivity of the mycelial (ellS were eSlimated 
lind the nesults obtained are tabulated ill 
Tuble 3. 

to be optimum when tryptophan is used as 
the N. source, which is successively· 
followed by methionine and glutamic acid. 
Tannase production is (ound to be greatly 
reduced by ammonium sulphate, ammonium 
phosphate, sodium nitrite, thiourea and 
cystine, which are also re~ponsible for 
reduced mould growth. On tile other hand, 
glutamic acid encourages holh the growth 
and tannase activity to a c{lnsidcrable 

extent". 

Among the seven mineral salts used, 
magnesium, manganrse and copper, at .t~e 
conccntralion of 0.1 mg/lOO mi. stimulate 
both the growth and tannase production 
hy A. flaflll,f. On the olher hand, iron and 
zinc slightly inhibit tannase activity ot 
higher conccntration and cobalt· and 
molybdenum are found t., suppress· both 
the growth of and tannase production by 

A.flavus. 

In the case of A. or)'zCl~, results obtailled 
with regard tn"· ·115 gro .... th und tanna~e 
production dilTcr from that of' A. }Ial'lls. In 
this case, optimum growth is recorded· with 
proline, .which is closc:ly followed by 
I1sparagine, and ammoniullI nitrate. 
whereas growt h is r~lJnd to be moderate Iy 
inhibited by diftdent compounds like 
Ilmmonium- ~\llphn·te·,·.. sodiulII nitrile, 
I:y~tille, cysteine, and methionine. Again, 
thiuurea IS found t·o ii,hlhil .Ilte growth or 
.·I.··t,"~J·iCle quite apprecillhly. 

Sodium nitrate, uren alld potassium 
nitrate lire found to ellcourage tannase 
productiun by.~A. or)'ZIIe to a cOlUiderable 
extel'!. In "en.eral, hllth the growth and 
IlInnase aCI ivily are cl1l'(lllragl'd hy urea. 
r:lnnase product ion hy A ur..l'ZCI~ is reduced 

hy N, cl1mro~Jtld~ like ("TlmoniulIl sulpllHll:, 
~(Idi\lfll 'nitrile, thinllr.(lt. r.yslin~ Nnr.! 

l")'stciIlC .. c.· 

lilJal or metal/ic cI(~"lrllls 011 growth alld 
1,lI/flll,le ill liriT), 

SpClre SIJ~rCI1SiOIl~ of ,·t. '//(/1'11,1 ano 
,I. ,'r.I"::,/I' were culturc:d in modified Cz,tpek's· 
medillm l""ltaining dilTel'ellt milH'ral ~alt ..... 
~.lI~dilllll 1.~'ll1tail1ing 11(1 1I1~.I:"ljc ~'kl!ICIIIS 

wa, lIs::d as contr()1. (il ",':1 Ii allJ lanll:J.,.' 

In the case of A. o,.YZtll!,. mllg.llcsium, .... 
zinc, .copper and iron sIlIIS· SfljlJiort ·ll1nnaSe 
product ion only at the hight'r conccntra­
tion. Mould growth h also encouraged 
al O.lmg/lOOml concentration. Cobalt. 
:lIId molybdenum salts are found to have 
no illfluence on growth and tannase 
production. 

Di5l:U5!olon 

Tannase productiun fly A. JIUH"'·· and 

A, orJZllt! are cons·iderubly influcm:ed hy 

dill'ncnl carbon and nilrogen curnpoundc: 
USL'd in the medium. 2~' tannic acid was 
fou·nd to serve as Ihe sole sourre of carbon 
fllf I ht" growth or A. lIig~r 6 In the present 
stud", 110 mould gr{lwih i~ noted in tht" 
Illed;unl l'olitaining tannic acid (!.5'). ;lIld 
0.5\, uplll the period of ohscrvation. From 
I he results obtaIned (Table I) I1ll1ximUIIl 
'&.rowlh and tannusc formation lire fllllno 
to be obtained both for A. flav/ls and 
A. oryzae when 5ucro~e is used as the 
carboll ~()Ufce. Ollliiola' also rcponed th:1I 
SllcfO\e was the· b~~1 carhon source fur 
~r\lwtli alld ~porUlilli(l1l (,f A jltn'''J )" lhe 
case or A, .f/afllls, di.:iac~hariJes aft' beller 
~()urces or CHI b(ln fur tannase prOdUl"IIUI1 
(·OHlIHlfed 10 mOllOsaccharicJes. Rt'vl:r~c is 
Ille case with A. {"'YU't'. Ulyc(ftll f •• vllu/I; 
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