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INTRODUCTION

Aspct gillus llaripes MNT_
N'ni tro- N'nitrosoguanidin -me thyl-
b\ (il(ium-ulginate entrap ylanasei
t MunJcl und Wabcr. 1969 meLlium

N{ATERIAL AND N{ETHODS

| .tllvites conidia werc immobilized in sodium alginBu_rkc'r1977r.AsLrlinc\uspen\ionof,4 
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obtaln fung^l spores entrapped within Ca-alginate beads. The beads werc then washed repeatedlY
u,lrh stcrile distilled water to rernove any untrapped spore and then used as inoculum directly or
st()red at 4"C for futurc use.

Tlleproductionmcdiumwasinoculatedandincubatedat30"Clor6daysunderl20rpmagitation
as wellas in static condition. Xylanases and total protein secretion in the medium by immobilized
orgxrism is rnoDitored throughout the cullivation period. For enzyme production using lieely
suspended m),celium, inoculum was used at 4olo Ievel with a saline suspension of l0e conidia ml r,

while enzyrne production using immobilized mycelium, spore entrapped beads forrned liom 10 n
Na-alginate soln (containing 5x107 conidia ml L sol".) were used per IOQ ml production medium.
Parameters likc gcl concentration. spore load ln inoculum bead and substrate cotlcentration \.\, ere
optimizedcmployingI5-3.5"/rNa-alginate;Ixl06-lxl0Hconidiaml'Na-algrnalesol" and 1.0-

3-0%, xylan as substratc. respectively.

Duririg incubation, at intervals. Ca alginate beads were removed frorn culture broth by frltration
through Whatman N o. I f-ilter paper and then thc l'iltrate was centrifuged at 10.000 x g for l0 mrn .rt

4"C to rcmoved irny partlculate matter. The clear supernatant is used for enzyme assay.

Xylanllsc Ictivily wrs assayed in 1.0 ml reaction mixturc containing 0.5 ml I 0'16 xylan (Oat spclt.
Signla) as substratc and 0.2-5 ml culture flltrate as enzyme source. The mixture was bullered ustng
0 25 ml 0 I M acetate hu[fer. pH 5-0 Alter 20 D]in incubation at 50"C the reducing sugar relirased
was dcteflnincd as xylose by dinitrosalicyl'c acid (DNS) method (Miller. 1969) One unit ofxylanase
activily \ ,lrs detined as llre amount of enzyme which liberates I pmol of reducing sugar (xylose)
pcr rllD le

The B-\ylosidase actrvity was assayed by measuing the amount of p-nitrophenol liberated from IJ-
nilroplrenyl P-D-xylopyranoside (PNPX) A typical enzyme assay consisted of incubating 0 5 ml
cullure filtrate as enzyme source and 0.5 ml substrate (8mM, PNPX rn 50 mM citrate phosphate

bulfcr. pH 4 0) rr 60"C for l5mrns.Thereactionwasstoppedbytheadditionof4 ml of 0.25 M
Na.CO, solLrtion and the absorbance of the ljbcrated p-nitrophenol was measured at 400 nm. The
international unit of B-xylosidasc (lU ml r) is detincd as lhe number oI mmol of p-nitrophenol
lrherited min-r ml r enzyme solution under standard assay condltlon Extracellular protein was
estimirted by Bradford method (Bradford, 1976).

RESULTS

Various conc en trati on of Na-al g in ate. ranging from 1' .5 ro ) .5Va (w/v ) were u sed for Ca- algi nate
bead preparatioD (Table l). Maxirnum xylanases production (8.4 tU xylanase and I 24 lU P-
xylosidase per ml culture filtrate) was observed using spores immobilized in 2 57, Na-alginate
aftcr 4ll h incubation. There was a sharp decline of xylanase secretion at Na-alginate concentration
of 3 0% or above. Alginate concenrration lesser than 27. causes cracks during incubation in agltated

condition due ro softness, which results le.rkage of spores in the growing medium causing increased
vegelative growth but decreased enzytne produchon

'Ihble l. Effect of sodiuD alginate concenlration on xylanolytic enzyme production by calcium
alginitlc bead eDtrappedA flttt'ipes MNT-34 mycelium

On the production of xylanases

\.-/
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Sodiurn alginate XYlanase, lU ml '
concentration (7.w/v)

p-xylosidase, luml' Protein, pg ml''

1.5
2
2.5
3
3.5

1.04
5.5 8
8.42
6.28

o.62
0.95
1.24
1.06
0.48

304
328
365
354
292.
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Various sporc load ranging from rxr0r'- l x r 0s conidia mr-r Na-arginate sorution (2.570 w/v) were
testcd and rlraximunt xylirnases producrion ( lO.2l I xylauase and l.zl0 IU p_xylosidase per mlc,llurc tllrrate) was obser'ed at a spore road ot5x 107 onidia mr r rmmobilizing sorution (T;le 2).
Borh hrgher and rower spore load resurtea decreast in enzyme production. Cracking ofNa-alginate.cads.lsoobser'ed:rr.lsporeroadoflxr0Nspor mrormore Finar myceha popuiation insiiethe
bead s nray r-e.ain optimal w hen the r,ocu rum ioad was ress than 5 x l0, and i s the probable cause
ol_lor,'crrng the enz),me yield.

'Ibble 2. Errect of spore road in carcium arginate beads on xyranolyric enzyme production by
calcium alginate bead entrappecl A. /ar,?es MNT_34 mycelium

Sporc load in calctum
alginatc bead*

Xylanase, IU ml'' P-xylosidase, IUmll Protein, pg ml-l

lxl0"
5x 10"
Ix l{)r
5,\ l0'
lx l0'

5.08
6.2s
8.44
1o.21
10.06

0.75
0.98
1.28
1.43
t.28

318
345
362

385

I

'! - Filral conidirl concentration /ml Na-alginate

wc l'rave rested rhe erfect ol concentrarion ot xylan (r-4alo), w/v) in the production medium on
rvlanasc production (Tabre 3) Xylanase production increased pa.alrely with xylan concenration
'p 

to 2 -5% which seems to be optimum fbr the purpose production of 13.3g IU mr'r xvranase andf 6l IU rnl I p xylosidase wls obtained at thar xylan concentration. Ho*"r".. .nry."'pr.rJr"iion
decreasecl graclually above 3.07. xylan concentration.

Table 3. Eflect oi xylan concentrarion on xylanolytrc enzyme production by calcium alginate
bead entrapped A..lirar 4res MNT:34 mycelium

Xylall conceDtration
\% w /\)

Xylanase, IU mlI p-xylosidase, IUml' Protein, pg ml-r

325
340
370
398
382
356
345

xylanasc productron b.v in,mobirizedA jfldv?esmycelium was studied both in staltc and agitated
(200 rpnr) \tatc. Xr lanase secrerion by free and immobirized mycerium in both slatic and alitated
condition \\ cre cornpared (Table.1) Immobilized mycelium released extracerlular xyranase in-lesser
amount (I-l l3IU ml I xl lanase and2 62 IU mlI p-xylosidase in agitared and 6 30IU ml.r xylanase
and I 33 tU ml ' Jl-x!iosidase iD satic condition) than in the freestate (22.5g IU rnl I xylanase and
491 IUml rp-rylosidasein agiraredand t5.70 IU ml r xylanase and 3.g5 IUml-r p_xylosidasein
static condirion) bolh in sratic and agitated culrure condition AII results are mean value of five
replic o.

t
1.5
2
2.5
3

35
4

3.61
6.82
to.25
13.38
l3.08

I 1.84

0.62
1.05
1.46
1.78
t.'72
1.56
1,.4s

I
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thble 4.

On the production of xylanases

x\raoxse aud p_x\losiclase xctrvrry cxhibired by fiee mycelium and imrnobirized lnycelium

^' i";;,,';,';: rlNT j+ 
"' ''''ti' "nLl 

rsirrtcd culturc

Xylanase, lU ml 1 p-xvlosidase. lUmtr Protein, Pg ml '
S tate of
mycelium

Incubition
per'rod, ditY

Agltated Static
Agitated S tdtic Agitaied Static

Free lnvcclium
l 05
3.43

13 54
t5;71
14.68

t45
6.34
5. l5
3 6.1

3.64
3.12

0.12
0.96
1.85
4.65
4.94
4 88

014
1.78

245
2.O2
t84

0 14

0.55
l 25
24
3 85
3',l2

0 s8
I 19

1.35
I 38
I .16
0.82

205
284
310
384
390
412

1'70
218
240
295
30,+

356

tmrnobilized
mycelium

I

2
l
:l
5
6

3.56
13 38
t0 26
8.85
542

210 156

398 t90
365 235
342 226
315 206
285 198

DISCUSSION
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