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- Use of Flbrous Feedstock for Fungal Cellulase Prod uction
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AB&FRACI‘ Two fungal species (Aspergi//us nignr CS9 and Pemcl/lium d:gllalu/n YF50) wuh cellulase
- producing ability were isolated ‘from’ compost ‘soil a.ld yam ﬂour rcspcctxvcl “The optlmxzauon of cultural
conditions for the production’ f»fungal cellulase by these: orgams ms using n dnly available fibrous feedstock -
(corn.cob and ‘sugar.canc fibre) was carricd oul, An optimum’ pH of 4. 0 and lempcmture of 30°C wasobserved C
- for corn cob medium and pH and 35°C was observcd for. sugar. cane fibre meﬁjlum Groundnut dake (1%)
- supported bcllcr ccllulasc prdd on than lhc.olhcr_mlroz,cn murccs‘tcslcd ,ghc result of,tlus sludy hows the

~ INTRODUCT lON

~Comn cob-and sugar’ cane. ﬁbrc are:
v inthe productxon of these: agrxcultural
s usualﬂ_x notproperly. dJspéscd ‘
o onco vcrsxon, p‘emeu al

a phyucal
‘fhesc matcnalq ~

R _c rincipal const:tu?n 70
unbrmlchcd lmcar hornopo‘

C: ar(, Sll“. nbund.ml _
8 xploitc'd' orf‘which

w“ld bc USCd more ¢fﬁ°1°ﬂ”}’ (Ok‘;‘r }IS ! CSDCCt ls tho dcvulopmcnt of

IJFOC@sEs‘"mat ﬁfo cconomxcall rofitable;

' u1r¢. tha ,,_Cenulolytw mxcrooiga\nl‘slﬁls cmploy an array .of

The converswn of’ cellulosc ‘microfibrils‘req X
specialized enzymes' to convert ccl!ulosc to solubIo"ollgomcrs and u]tzmat(,ly t0" glucose (Kleman-

Leyer, ef al,, 1996) This' cxplams the fact that a; smgic cuzynie 'does ot mediate collulase activity in
Yivo rather, it is a complex of. séveral “different” enzymes wlnch act in concort (Lamed and Bayor,

1988; Gbckcloluwa and Moo-}’oung, 19)1) lIowcver with the' ‘present knowledge of cellulolytic




e o
)
£

)mu systems, it is stll hard to make generalization valid for all typc of microorg
A (uusclmcr and Amramluan 1995) :

o

2 Ajmough ccllulasc s produccd by a numbcr of mlcroorgzuusms only a fow dppear to bc good sources

-~ for high yield of the enzyme in thc culture medium;: Fungi 'such, as. Trichoderma, As;)ergzllus and
penicillium specics are among thc organisms. that. have been- rcported to ‘have good cellulotic activity

~ (Das el al., 1997, Adds et al, 998) ‘while a ‘few bactcrm sucl} as Closlrzdmm ccellulolyticum,

. bpumcyrophagﬂ m\d CnyPhﬂga ‘spccws ‘;also dcmoustratc ccllulolytxc actwmcs (I)csvau\ el a[
2000) Ak ; ,

. product as substratcs for fungal 'llulas
digitatum-"YF50' isolated from -soil “and yam' flour respccuvcly‘ y
;- production of this enzyme Were : also_woptur’uzc . The * suc f:
L convchlon of thc:se l.uthcrto wast_Q agncullu;al rusnducs to uscful product

MATERIALS AND METHODS
* Isolatign and 1dent1ﬁcatxon"""-fung :
. Onc gram of sample (sml or yam flour) was collected into . ulvcrsal ; ttlcs rcontzunmg )9ml of
: slcrnlc distilled watcr and shak hly' b han e 'dlssolvc the 'tcnals -and dlspcrse the

vclumps “The: mlxturc was allow
~ solution, Serial dilutions ranging fror
~was spread on potato dextrose: agal
"hrowth) usmg, stcrxle sprcadcrs ‘The inoculated )lalc

g I‘lusr"}_scrvcd as. stock

- Aﬁcr mcubann, rcprescntatw fungal: colonies w
~ PDA platcs Pure 1solates wcrc orcd __ PDA lan_

- lsolalcd fungal colomcs WCTe rdcntlﬁcd accordmg to the mcthod* of Mchmns-'- ('1 '

’,-Substrate Pretreatment o AL 5

* Corn cob and sugar. cane’ ﬁbrcs treated usmg\j"‘,t_hc”mcthod of ! ‘Raj'l el

" modifications; The. substratcs were waéhcd to: remoye dirt ed inthe oven ..
weight: ‘The dried corn’ ‘cob’ and‘fv.i, igar ‘canc fibres werc' che ‘into 6L ggcs wluch wcrc
autoclaved for one hour at 121°C t.‘f,'I'Spsx w1l‘h' 5%'Na0H (20ml/gio ‘Sub_strat.

materials were filtered. tbrougl ~ncutralxzcd Wlth*vdllu't'G AO;IMS l{(“l 'lh«. trcatcd

- substrates, which were’ ﬁnally' vith'ss
S domcslxc blcndcr (PH.ILIPS ‘BLENDER

'Fel‘mentatxon medla : ;

The fermeptation medm uscd were : ‘cane;(MS5) mc ’bloontauung KHzl’O 10g,
(NH.);804,.10:53;: MgSOl;, S nS‘Q4 7H;O 0 004;,,
Yeast extract, 0.5g; distilled wat ‘
cob (MSCC) medium’ cont
Fe304.7H,0, 0. 013g, ZnS0 7H20'
prclrcatod cort, cob e

luoculum Develo ment : R :
The fermentation pmoculum was’ dcvclopcd by transferring a. loopful of thc rcspcctwc organism from

the PDA glant into 50ml. of glucosc-yeast extract; mcdmm (ycast cxtract, 0, 05% and’ glucose 4%).

This was mcubatcd at 30°C | m an orbltal shakcr (Gallcnkhamp,( England) at 100 rev/min for 72 hours.
T ,, i , ,




T Lﬂecl of mlrogen sources

phcnol 0.2

" Both: Com cob’, andfsugﬂ-!' cane 't

- Detcrmumhon of optmml condltlons'.for cellulase'p‘roduction

‘Substrate inoculation _ , ‘ | .
Five milliliier (Sml) of tho. develo;)cd inocylum, of ‘each’ orgamsm (Asperglllus niger CS9 and
Penicillium digitatum YF 50) ‘was transfcrrcd into, lSOml of ‘each of the: f'enmntanon i
(Mmcral Salt Sugar canc (MSS) medxum and Mmeral Salt Corn cob (MSCC) mcdlum)

The inoculated media were mcubatcd at 30°C in an orbxta.l shakcr (GALLE'NKHAMP ENGLAND) at

. lOOrcv/mm for 961u-s The cffect of pH substratc conccntratxon tcmpc aturc and mtrogm sources:
- Were tested, to Optmuze condmons for:the production of this en i : .

Effect of pH- . P
pH of the fcmlcntauon mcdla wcrc adjustcd to vanous values' mngmg frém 2. 5 to 8 O thh 0. JN
NaOll.noc_p 1N"HC1 The PH was determmed usmg 4 pH mctcr (PHILLIPS PW 94 18) '

Lffect of subs(rare concentrarzon , i R a1 v
Different concentrations of. prctrcatcd corn cob and sugar cane ﬁbre rangmg from I 0% to 8 ()% were
uaod in the fcmxcntaﬂon mcdxa : erat ‘ % o :

Bffect of Iemperalure

The fermentation. media w@ro mcubatc,d at dxﬂ'ucnt tcmpcralurcs ran;,mz, irom 25"C to 45“C in the

: mcubaton

~

& | orgamc mtrogcn "sourcc
(groundnut cake, fcrmcnwd locust bean sccd ycast cxtmct an ptonc) aﬂd inorganic mtrog,cn source -
(urca, ammonium chloride; sodlum mtntc and’ pota“smm mtratc)':; Thc mtrog,cn sources: Were a dcd to

“the medmm pnor to- stenhzatxon : “ il AR O3 I

: Assay for-Cellulase Actmty i ‘
_Cellulase. ag)UVltly was ds '

_ 7 - ,as‘mCubaicd_;a 3_7-°C for 30 minutcs A_
and the - reactxon stoppcd by‘ ddmg -'I’mel;;duutrosaﬁcyhc.apnd reagent;t (dlmtrosahcylxc acid 1%;
%, i ) odium lydrox:d "Themix was hcatcd n bmlmz,

Onc linit: of ccllulasc acthty was dcﬁn ‘as’ Lhc amouut of cnzymc that w1ll lClCclSG IOpg of rcduung

: group as, glucosc pcr nu.lhlxtcr of "diges m 30 mmutcs undcr the spccxf ied condltxons Wi

iedia ‘siipported good” ccllulasc productx n by both orgams s, An

optimuni com’ cob concentrat nof 4%’an 2% was' ccordcd forA niger S9: andP dig-:lamm l‘ 50

respectively - while the' lughcst ccllulasc 'cthty wa.sérccordcd thh 5% ag 3% prctrcatcd sugar canc

o,

fibre for 4 niger CS9- and P digita ,Yr' 50 rcspcctxvcly (Flgurc 1). An'optimum pH of 4.0 was

‘observed for both orgmusms m).co'r'n cob’ mcdlum and pH 135 rccordcd for both organisms in. sugar
cane medium (Figure 2). Euzymc productxon was bcst at 30°C in-com cob medium and 35°C in sugar

\ :
v'“'.

cane medium for both orgamsms (Fi lgurc 3) R : R

Groundnut cake (1%) and pcp'toné_(l%), ‘which are -o'rgam'c: nitrogen sou'rccé isupported better cellulase



generally, Groundnut was the best nitrogen Source for
d 124 units/ml

1 an acuwry of. 201umts/ml ‘an

tion compared to the inorganic sources

produc
A niger CS9 in corn cob and sugar cane media- witl
rcspccUVCl) For P. digitatum . YES0,: °Pt"“um ccllulasc yleld of l80umts/ml ‘was’ Sum)ort‘cd by
groundnut cake 1 €T cob. medium_ while in’ ‘sugar, canc. nedium; peptonc SUPPOrlLd the highest
- gellulase yield of 171 umts/ml (Tablc l) L B |
' ar anc"‘ncdxum in; all the . -

2 ‘i‘u“

~Generally, comcob nedi
,ooudmons tcsted ;

» | RES '—-0-'-P dlgttatumYFSO in sugarcau wdsto medlum
. . T B -—&-—-“P dxgltalumYFSOI 'com‘cob medlu o

: ceuula;r.g'_afcﬁ{ﬁity (unit's)m%' :

~==y

-F igﬁre 1 Effect of sUbstk"‘dtéj(:‘ﬁncentrntlon on cellulase productlon by Aspergzllus mger (,S9 and
. R EA “Pemcillmm d,guatum YFSO '

DISCUSSION i 0
This study was auued atr;dct,cnnmmgf‘;  potential ‘usc’ of corn
possible substrates for fungal ccllul S Prox ction 13 gA“niger C89 o '_d P dlgltarmn YFSO lsolatod
from the cnvuonmcnt ’ ST ‘

"

, _Tnc mcrcmcnt ity thc lcvcl of ccllulasc”proﬂduccd by ntbc:'wo orgnmsms, gxs thc subStraLc concentiation
increascs up. to:the optimum could be an indlcatxorthat,ccllulzisc productlon by {hcsc organisims is

‘substrate conccntxatlon dependent




—Il—-P dlgltatum YFSO in sugar cane waste medium
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Figure 2. Effect of pH on’ ccllulase ploductwn by Aspergiﬂus;_mge;'{ CS9 ‘and Penicillium
digitatum YFS0 M R : ,
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Figre 3, Effect of temperature on cellulase production b; Aspergillus nfigcr CS9 and Penicillivm
digitatam Y50



. Oka.gbuc and Ra_;l (2000), groundnut cake-"dxd not support 1,ood amylasc‘.

. foost of’“ cuzymc producﬂon
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