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INFLUENCE OF VARIOUS CARBON, NITROGEN AND MINERAL
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5': i 7 . » " The influence of carbon and nitrogen sources and of mineral salts on
G ; the growth and tannase production by A. flavus and A. oryzae was investi-
N o gated. Both the aspergillus species were found to ulilize sucrose as the
P " principal carbon source for maximun growth and tannase production.
do As a pitrogen source, glutamic acid and urca were found responsible
;: for optimum grow(h and tannase activity by A. favus and A. oryzae
o respectively. - Thiourea greatly affected growth and tannasc activity of
3 both the aspergillus species. ' Tannasc production and mould growth
§ i were appreciably increased by “the presence of Mgr+ Cut+ and Mnt+
he in.the medium. Cot+ and Mo++ salts suppressed tannase formation by '
g‘ ! *“both the mould species.
Tannase, produced by various moulds, tannase production by 4. Aavus and '
is responsible for the hydrolysis of tannin . A. oryzae.
- in vegetable tan liquors and the factors .
[EA T contributing to the increasec in tannase Materials and methods
7 y - ’produc(i?n are expec'lcd to cause greater (.. .01'c medium composed of sucrose-
; hydtf)lys.ls ?f" tannin. In two czfrlncr 30.0p; NaNO, 2.0g ; K,1iP04 1.0 g;
ﬁ publuc:u;ons,- effect of hsomcd environ- MgSO4 7H,0 0.5g; KCl 0.5g; FeSO,
d mental aclors on growth an tannase gy o 0.01g, was used as the basal medium
' production by dlﬂ'.er.en'l species of as= .0 uliuring the fungi. Sucrose in the
,l, i pergillus  and pcmcnl'hum BTOUps  WaS oy edium was replaced by 18 different carbon
reported, 'Ihcs.e 5‘“5"_?? rcveglcd that compounds in case of A. oryzac and 15 in
- tannase produglnun b’" ll?eraspcrglllus BTOUP  (use of A. flavus, at the rate of 12.6 g carbon
| wvas comparatively higher lhaq the penci=— ser litre of the medinm.  Similarly” sodium
i o Hium group and, of the awcrgnllus SPCCics, iirate in the mediom  was  replaced . by
- A“.ﬂa.‘f“f' gnd A. ”’J'_Zf" ;howcd more tannase  yirerent nitrogen. compounds..at the rate
activity., In the present study,.cﬂorls have of 330 mg N’ per litre.
> been to find out the influence of
! T some nultritional elements, e. g. carbon, To find out the effect of different metallic
nitrogen and mineral salts, on growth and elements, magnesium sulphate and ferrous
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“eonsadered as control
“activity of the mycelial felt were deter-

sulphate present in the medium were

replaced by 7 different mineral  salts,
namely @ FSO,  7H,O; CoCt, 0H,0;
MnSO, H,0; CuSO, 5 H,0; Na; MOOU,

2 H,O 3 Z,nS_O, 7H,Q in-the proporpions of

0.003 mg and 0.1 myg mexs] per 100 ml ol

the medium. . The: ms.nl medium  having
no mdg,ncsmm ar\4 ferrous sulphatc  Was

treated with chro;nu{ograplm alumina (o

reduce trace clement contamination accor=
ding to the procedure (method 5) described
by Donald er al*. Double distitled water

was mcd throughout the experiment. The

pl of the medium was adjusted to 1.0
the case of A. flavus and 5.0 1 the casc of

A, oryzae. 25 ml of the medium _were taken

in 100 ml Erlenmayer flasks to which tannic
cid dvas added In the pnopomon of 1.5%
and 0.5% for the growth of .1 1. flavus and
A. oryzae respectively. The flasks were then
sterihzed and  inoculated with 0.5 ml of
uniform sporc suspension of 10 day old
culture. The culture flasks were incubated
at 304+1°C for a week. The thick  felt,
covering  the “surface in the fliske were
separated and used for the detormmation
of  growth and tannase avtisity. fMoeold
crowth and tannase activity were determi-
ned aceording to the procedures described
in an earlier publication.!

Lesults

Lffect af carbon sow ce on growth and tindse
activity

Spote  suspensions  of A flavus. and
A oryzae were cultured in modificd Cz qul
medium containing various catbon sources
Medinm containing no carbon source wis
Growth and Ginnase

o! yl.nm d  are

mned and” the  results

presented in Table 1

Table 1 <hows that growth and tannase
activity ol A, flavus and A4 eryiae arc

influenced by carbon sourcés.n'
A. flavus appears 10 be slightly affected

“except inthe case of melibiose, where itis-

sigmficantly inhibited. Sucfosc encourages
maximum tanpasc producijon bul’ mannose

Cand xylo;c restrict ldnudsc acuvily o«

umsxduablc cx\cnl Both fungal growth
and. tannase aclivity - ‘are  appreciably
supported by sucrose. Mclibiose, though
suppressing” growth, encourages  taimase
production, '

Carbon sources exert greater infludice

on the growth of and tannase production
by A. oryzac. Growth is fourd 10 he
appreciably supported by sucrose and
glucose whereas raflinosc, lactose, trehalose,
arabinose, citric acid and malonic acid are
found to discourage growth to different
cXicuts.

Tanpase production by 1. oryiac is found
to be m.nxlmum with sucrose and minimum
with trehalose.  Raflinose also discourages
tannase production.  Here again, both the
fungal growth and tannase production arc
uuuumgcd greatly by sucrose.

Ljfect of nitrogen senrce i arowth and tannase

production

Spore mmpensi(\}n of A flavus  and
1. oryzue were cultured in modificd Czapek’s
contlaining various nllrog.cn
comrees.  Mediun containing no- nitrogen
compound was considered as control.
Growth and tannase activity of the mycelial
extracts were determined. Results obtained
are mcscnlcd in Table 2.

medium

Among the various N, compounds tested
{inorganic and organic), growth of A. Slavus
is appreciably encouraged by glutamic acid,
aspartic acid, ammonium nitrate, polasslum
nitrate and sodium nitrate. On the osher
hand, growth is found to be partially inhi
bured by ammonitm sulphate, ammoniumn
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. Effect of carbon source o0 growih and tannuse activity of A. flavus and A. Oryzae

(Incubated at 30 £ 1° C for 1 week)

A, flavus A. oryzae
Corbon sonree od growih Tawave” Moutd growih | Tannase
activiry octivity
(dry mat weight (dry mat weight
inmg) (units/ml) inmg) (unitsml)
Control SNl Nil Nib Nii
Arabinose 273 6 0. 080 2.6 - 0 (83
Glucose 208 .0 0.065 301 . 4 0.072
Mannose 255 .0 0., 057 293.0 0. 084
Rhamnose 2142 0.080 200 . 0 0. 080
Sorbose 219 . 4 0.070 235.0 0. 088 '
Sucrose 268 . 4 0.0% 4.0 0. (}89
Xylose 263 .3 0 .059 264 . 6 U .684
Melibiose 23.4  0.083 262 . 2 0082
Glycerol 188 .2 0.080 218 . 4 0. 083
Laélosc 253 .4 0.079 179 . 4 0.0
Maltose 230 4 00T 2320 0.0
Mannitol (Rt 204 8 0. 075 215 . 6 u . 067
Raffinose r PARIA . 081 135 4 0. 058
Starch ) o 2.0 0070 209 .0 0. 06
Celighiose 260 0. 080 . B0 0.0m
Ti: -’ml.u'.\c ‘ 180 . 4 [IIEY
Citric acid 189 .0 0oul
Melonic acid o . . [TV U
o (Carlean concentration 12.6 gm;lite
229
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. /l ’Imm . A oryzae
Ny source® 7[:)'!(111:"'11 Tnnbn(;'s'c Mould growih Tnngu_:;-r.
iy mar weight . activiLy (cdry mat weiglt anty
g ) Cundtsfmi oy inng.) (unitsfol )
Controf 2 0004 1.0 “0.001 .
Ammonium sulphate ‘ ' bin .l 0.0is 149 .2 0.067
Ammoninm ;'-hur;ph:.u«. Py o | . 022 196, o - 0.072
Anvronie nitte AU 0. 062 4.2 0,070
Sodium nitrite 1446 U042 147. 8 v.020
Sodiwm pitate 2% . 6 : v .’ 078 203 .4 0. 087
Potassiunt niteate 288 % 0.073 265.6 - 0 086
Thioutea 7oK 0. 002 25 .2 0. 002 /’b‘-«
Urea V.8 0. 074 293 .2 0. 087
Asputrtic m:l('-".. 251 .8 0.072 251 . 8 0. 1)55
Aspagagina 21 .6 0.074 3.9 0.074 ‘
Cysteiue. 2.0 0. 049 142, 5 U. U635 | {M’
Cystine 163.7 - . 0,046 " 1360 0. 060 o
| Methionine 208.6 . 0,089 1436 0. 080
i ~ Proline 247.7 o.M 299 .9 0.074
P Tryptophas - : 2w .2 0. 093 251 .0 0. 080
; ,1 Glutamic acict . 207 .12 0. 02‘{5. _ - -
! " & N, concentration 330 mg/litre. . - P
; 5
i
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phosphate, sodium nitrite and cystine and -

almost completely by thiourca,

Tannase production, however, scems
to be optimum when tryptophan is used as
the N, soutce, which is
followed by methionine and glutamic acid.
Tannase production is found to be greatly
reduced by ammonium sulphate, ammonium
phosphate, sodium nitrite, thiourea and
cystine, which are also responsible for
reduced mouid growth. On the other hand,
glutamic acid encourages both the growth-
and tannase activity to a considerable
extent,

In the case of A. oryzae, results obtained
with regard to 1ts growth and tannase
production differ from that of A. flavus. In
this case, optimum growth is recorded with
proline, which is closely followed by
asparagine, and ammonium nitrate
whereas growth is found to be moderately
inhibited by diffefent compounds like
ammonium  sulphate, . sodium  nitrite,
cystine, cysteine, and methionine, Again,
thiourea 1s found to inhibit the growth of
A uryzae quite appreciably.

Sodium - nitrate, urca and potassium
nitrate are  found to cncodrage tannase
production by."A. orrzae to a considerable
extent. In gencral, both the prowth and
tannase activity are cenconraged by urci,
lannase production by A oryzae is reduced
by N, compounds like ammonium sulphate,
codium T nitrite,  thiourea, cystine  and

cysteine.

Effect of metallic clements on growth and

tannase activiry

Spore  suspensions  of .l flavuy and
A orvzae were cultured in modified Czapek's”
medivnt containiug different mineral salts,
Moedivi containing no metallic eloments
wits used as control. Growth and tanpase
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successively’

activity of the myceiial felts were estimated
and the results obtained are tabulated in
Table 3. ST

Among the seven mineral salts used,
magnesium, manganese and copper, at the
concentration of 0.1 mg/100 ml. stimulate
both the growth and tannase production
by A. flavus. On the other hand, iron and
zinc slightly inhibit tannase activity at
higher concentration and cobalt - and
molybdenum are found to suppress both
the growth of and tannase production by

A. flavus.

In the case of A. orpzae, magnesium, .

zinc, copper and iron salts” support ‘tannase
production only at the higher concentra-
tion. Mould growth is also encouraged
at 0.1mg/100m! concentration.  Cobalt
and molybdenum salts are found to have
no influence on growth and tannase

production.
Discussion

Tannase production by A. flavus and
A. oryzae are considerably influcnced by
dilferent carbon and nitrogen compounds
uscd in the medium. 2% tannic acid was
found to serve as the sole source of carbon
for the growth of A, niger * In the present
study, no mould growth is noted in the
medium containing tannic acid (1.54 and
0.51) upto the period of observation. From
the results obtained (Table 1) maximum
growth and tannase formation are tound
1o be obtained both for A. flavus and
A. oryzae when sucrose is used as the
Olutiola® also reported that
sucrose was the - best carbon source for
growth and sporulation of .1 flavis Iu the
case of 4. flavus, disaccharides are better
sources of cmbon for tannase production
compared to monosaccharides.  Reversce is
the case with A. oryzae. Glycerol favours

tarbon source.
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