
20ll 6:.re 16:I+ qucv )Jr) 4lr'Jr irrtjr :j*

o-t qiJ 4y ih-rja **tF:Kt flt 6tl! ,rldt u.13.,!Jt a-,t1.:

eJ.rJl ;J$l otse Jur:-,1 Aspergilus niger

rFt l+ $-p.sri dJ-.,11 rrq.;& Fbg JbI

-.a:illt
'dy qraet &i iJ..ojl ij$r orr"e pUii Ji",-,q.j.t..r FF e-jl CB) ,.$t .-,.rr.bjl a-1ri f
iJJl !tn!J e!,r"Jl aJiJl ,-*"rS Uf oAXf stt-a, cJ.,:.,l .ri! .Aspergillus niger OirJt 

"a)j

,,r 1:1 ,ry \'nX' Jrt+C Jl !r.ll 6r(r +i or)tJ) .jllj iL:fr ;Jl4J gl ,i"ajt 6JiJl !!J.J el r.,tl

F,it i lt-"-"tt :i)lll .rl..rJt e.-jtrsj ,8-4 .4i CJIJJ $i Jt,r:,!t .;"*.11.r:At pJt t"t 1rb:,.r; 4:1
u10"4J u10*3 ,610*2.610"1 ,610"0.5 or(! gcur p-gr rrr ,1rr-i7-3;-all i.rej ,{0-20 a
i-,;-^' ;St Jt*',"lrt J"l6rrt 1120.33 61)r e!,j! iJli.Jl .l';4!r re if.jjll a;'.itr c,*! .,'oii-r

,MgSOr.THzO ,<NH4)uSOr y of*lt (fa';!iiJ) 2 :l *.lJt Jr.}! .-br,Jl +;; o-*F
gr qLe;:r, elLJ6fix} clr*i,3r.ilU 5 r;,rr.11+r t'1; KH2POal I(:HPOI ,FeSOr.THzO

.fUi 5 td 130 6_ltrr irl:

;rJ.iIl

!r, ulr c.,rr.;r-r ;. 11,4-D- glucanglucohydrolase, E.C.3.2.1.3c; ;J+rf/4r +
etr.,j J.A g".P e )f F.1r tlr,j.tr,l".l-,,t15t j{-!-F)'}.Ir av O..b.iLa-t
riJ. 113 .5; 1c1,6; rnr i,r\t2 1a1,41liJl lrr'rr ,"5 i-:.,Jr /:4f tt ilPit -!t 4tfJl dr' its 31

qrl$ irr# d J-r{-r Jf<Jr Ccl] oe} U, Jl; dr ;tg tlA etS arue J p})t rj, ;1.,:..r

&iJ ,dr./iJ'!rJ ir..'!., rij<.Jl' :,r-r4*r r!,-)r O. jir:e L\i\.l ;l.,1tsy'<Jl .+t- .{J6,2) 'J!.")!
o'ir.,p J drs!.! a;!.t Aspergiltus oo )wl ,*tF.Fr \.8.l,., ;ly'!r crrr.;ti r.X, 5,r..a. or.ielr

.!,.rJ:.| lia gr3;r ;,r +rrJr # i/ iJt{t)l lJJ J{t JtJ l,-r.a'Jl .,at}'il gUt a;i dJiJ LjL-Jl cru&:Ji

*tFpts j.5)UrJ tfJ-Jl V A ,niger'ah-tt. 4)V 3 'r--' & .)B-ttr dr, .q'ult caot 't!.1

.llrAjc LJail Jt"o.L oq,lcijr g l{tF tKJ\ Ct 1 !, .li'.tJr ir +.t^11 ;Sll .111 ;i'Qtj ;;1rJt9

6e 141 a,oq 2 Bhattief gsi r!.1 .6J!l Cl,,r) {Jl,lll JlrJa,Jt a-trrl a.I.Jl rj$l crlr."4j rjj.ill eJljl!
,Jl3J jJr ;J13J i^b.+! iJl3 df i;gt: QAf s;uat )to*,u1 Fusarium solani i!-,t31 pjlt 6uit

.rlrt c"-het ir (rt-:"rJt *a ;-h:!t ale cil'j (f!ll ih.LlJ Jr.:Jl sp$ 1 llpt 6l.ilt fFl'J elli.ejl 6JiJl

-3.8 au gy-A.niger tbu,2 fJ)t gto) \i""JJS frJ J-!it irl (12) ajelrJ Silveira qt'tt; .Ut.!

.$0 ga Aspergillus sp. Lla.lt F 'il C!i't 6Jlf a.rJr !t ! ol Jti 'tii 13; a:clt1 Anto t.t .5.3

ebtt e (J .lui 5 r,,.t Aspergillus sp. ;Jc-r1 -J.,1ts-/<' Ut ;t J, 171 a;9!al Ellaiah eu:-.i

(rtlt i'"!ui Jr.r!,{, lU 6 y-t b. Rhizopus sp. a!-t1 Fi}J gul lLail or (10) arta.l Nahar

.a ! r..ilt

.rr,jll e'LlJ .+\r iJL", .,, r;.

.il.lr ,6rr"ll -iJ'3Jl ilv - .e\Jt l)s
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+,c'.,Jr og,.JJ ;,.ulr .,"*t J' fjl' erlr

l-rf Ft gu:i. Aspergillus niger ;y Cd p+-;l-ail ol (6) arr!e.2 Ccosta ,a4 r.l

J-$."r .!! i!,r&lt rr[.JrJ C]'.'rr ,5i ut .elLt46nx4 +F €n\ P ! rrt ,J$l ,tt;] 'nbux

e3,n,rirr d.,r.rjtJ 0.5 p1"JKr crt)lf e* 6Ju t'/($) jSJr r.JUt rtlt 112; *rlaj Silveira

eu,ir -h-, J5)r .rPrr drlr or (15) Zambare F3) .3.2 \y-1 7'0 p},ytt eti-./.e 4.0

.r!dl iJliJt Jt^rl dJJt; ;-lJJr 0i! 4 oV2 1ze :0;.1 1:1 t+ A. orayze rlu't bl+\J!,<Jl

*JrJ,* &,€*riau;rlL,1r1 4! 4JorJy Jbr.-"11 jJr.l1tllnt 5';;i 6til

dr.Jt drlrbJ tl;trl

ri ,l.:J:'r c;'f1 a&L, irlJ: ce Vy JyLr is Aspergillus niger gd Ar 'llr J.,!'i
. t;f 76 w a Fr'rr CEI

8r ,F u j++r Potato Dextrose Agar (PDA) d€Jr t'bthJl c,4L*.-, -b-J J.r:-.t

. kbi'J c',! J4iJr Jy ,.t-r' qrAt Hi-media

c\| C 2 ,y JFqt {rir *!l Czapeks-Dox Agar .;.1}t v-t.elt ,{: t-i.{t !-:r

!^"J,gl {Jr'l fF"ull d.,li-.Ji g 1 ,MgSO,r,7HzO 1-;*dt c.l!l,-Jf ce 0'5 ,NaNO3 6rylt
L!'Jr / 30 ,KCi ;e-,ulr 4)F e 0.01 ,FeSOa.7H2 rjtlt -114.t1t .rt+-f d 0.5 ,KzHPOr

. *i' 'v h 1000 1 Agar rl'T (r' 15 ,Starch

1001 ;^Lfr ;Je ffO y 0p g.ilr r)J.,lr Lrljl! erree Jr.,..U iJ-,1-t nl 6trt Je."1.1

)J4 rjljr *v ,tt pVr 5 ;4r 611 I 30 a)t+t 4.f t,i,/13r1x106;r-r+ Cd A+-r pta 
'v je

.;l4fr ;Jt+ Cljlr .h-,J Jr.r.:-.r g (10) a,rral Nahar Jj I ntnltt i4!:/611r150 otllr

ru 
"fe 

101 ,!.+l ;Jl3 ecID 6 Of-1:rry'! ;JUl .zlrca J\"'r',,! jrl"rrts,S'eljl -h-JJ

.115) gUr 5 J'blr arr) 130 i.rr;r l.. o) el'L,l06xl CEIJr c*'l ,LL

Jf Uw| ua;L':2 1l5y Zambare trF GJt a.Ej.Jl \-' euj'ir -1.-.J i,, F )r !rrl,s-.1

d cpr- il .r*btj. lf J!"*-"! eur'Jl e. ((/yr:"l J 
'lJ::')*o 

Je-1) 10:l 'r '"t dpy'i'rll
fJ rJ ;i,!:/a.yr 6000 ar-l qtsy .r; oui -r+t I r'rt drir3 ery'l a:t €t p,'25 a;trz 4;>

.l+-J)l ULijl 4! .r/ g;.rJr FJ>{J tllr sral,'!-lr r, *;iJr Jlrl gaj *-,rJt pi uj:
..irt( Jr.r.r! *tf JJ<J| 6Jr 4r,i }r"i; 4 ql'y Zambare ,P ,y of -it iilLrt s,ul

4t -*lt ,4-lty %l;5J L:-,J' J* a & 0.1 -i'.er it ,3,5-dinitrosalicylic acid IDNS)

,bl c!-ar br,.t dii) ![ a.rl g 50 i)tf i:.)s 4 u,u lb i t)rt dtz J,jJ)t gr'!z.'-ft dr',J,.0.1

!i*\t 1./.+t c\ 6/Vz ;ts11dr'U) 5;Jl +!i. tte.J !-ttjil c"r,i'J i J,l.i:J! !',ql .pl IDNS;;a
-A€,t Ea i'-\t i.rrygu 540 ,,f y J* d" GF op\-..i'11 01) Jeilr eu,r d/ ,! 10 lyt ,$l
ott ,<9> Millerai-i{;J;'-Ir oqfJr r-,;"J )f Ft tsJ \r-!iJr d-*rlr irr 6iJ2"ll j1t}nt

c,.4 6r'rrr i4iJ! J jjt]<Jr g^ *t) )ylfu.vrl djr F'!r 4"5 ta! jJ"rr-fr<Jt Frr 4hi .r'J

'qsrt\ '-t tSt

iriir i*rrr jt *t ,y \4t Ja,;.-l\ A,niger4A1\ 4J.+r ;Jy'r ,y *t-f tKJt F r Cujl f
.r.!ej' ajrjfr rir;r; a;;rlr LJ jt otF ctlu
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$Lll ..jJrbjl JqJ'sl lll,lll ;,r:J, Ji: !,rjr (Fr)l Cl'il J a&J! ij*t crlJ"3 p|la:la:rt rr.r

r"iJr tr,J 3raUr na-1 t)t)t iz)t) .u"?JJ+Al pJlr olFt )r.st .-& jt eJ .;.,e,rr, eLi}J

. i:r&l' ,?txJt j.tj5

&-f l ct./i'lt iJiJ! dJ'b.rj rri..,ll aJiJlJ lbll :J13J )jt ,",F |'b J""Ft t)Lar !,J€51

,4 c;t{2iilj3:.i,rr.r$ pti.l! gt',1t !-J Jbrr-rj ,*S J}e h20lCl0 i^-!J ettiJr rrijr

rrrly 1 Jlr Ji.,!tJ Crrfr l4-JJ J.l,lr ti.*r_Ait djr ;Jy' 811.5 ,7 ,6.5 ,6 ,5.5 ,5 ,4,5

d,"}il 6r, .:,r,r1 ,9.+.1.,4A' gill eli&d 11;1*Jt .rJ;r.t+ ,tt:ly lS 41js11$t ,prw

,;30 ilry rel: rj pli 116 ,5 ,4.3 ;ils 1.:.j rJ, J Clr)i d,?rl. Jyt rjr Fj)r Cb,XJldi

19r; , !-i-rJr !-rl d, flr, l: 413 ,2.5 ,2 ,1.5 ,l c-g1 +rrJl J|3 0, ail;l !.-; \rJ.,:-.r_,

'u-)t f q)t J"ai! ..,I; 
jyJl 6j1t Ct;:) {rr!:Jr 4t^,,tJ q 40-20 oe gttJ !-rt./t drr.JJl d. gir,

,MgSOa.7H2O rlNHa)2SOa Cuill &-J !i 4dr 4J&fr 3)tr1t Jt"""t aJ,F,lr el"iy

,1" 20 J g4tit gi !,+1" JrJ i;.,ar liib lrt crlF ) i-.-.e KH2POa.9 KzHPOI ,FeSot.THzO

0.007 ,0.0001 ,0.01 ,0.02 d :*Jt cja3 61 5 ,4 ,3 ,2 ,l g,v,ulr !, t€.'-.j J"!' is F 'v
,0,03 ,0.051 2 dou\\ ,r?# 0,0061 0.014 ,0.0002 ,0.02 ,0,031 I rJJulr !,r4 l.il 0.0031

4&lAr ue3,.at 0.012; 0.02 ,0.0004.0.05 ,0.04t 3 :il,Lrlr e44 t",r 0.0091 0.021 .0.0003

0.017: 0.035 ,0.0006 .0.15 .0,07t <51 il,dri ir!!r 0.015t 0.04 ,0.0005 ,0.04 ,0.06.1

d, iaj:r rt.l,r ,* g* lja4 C'.iJl .fa,,:^"t1 ,6jj)t i-uil jl eli }'lr ;i/ {lJjJ 6 :4Juult 
ue 3.a+

J"ir e"rr ;jy' Cu)r !-t eu plix 106 *4r 106x3 ,106x2 ,106x1 ,106x0.5 s+J errlr
.6,.jj'Jt 6lo) 6lnJt ;,r

;":.tutl9 etl::Jl
A.niger St'J Ar :"Bl ;Jtl -.bt t ;J+lJl |4, F1 es, d d-llr digr .:tri ;t}ii r.:et

(1) J<J 4 tc51 a.yyelt fJtj,lt str.*il itJl.i.. d.rJ! U\.i(J&l c-Lrt uil eJlly

A.niger g)il Ar a.J.jr ,Jl! dp edl ji+'Frls3l fl.tr Cur !i .rlr^r.:Jr gtb lij :1 J*Jl



*t)jt J Jr-! d/r'.:Jt s..lrjr ljlr i6.,
dJn &.)! 5l;l+rJ51t<Jr fJr 6u;I .L-Jt &,*Jr t, At UgiJt )Jr-.lr clr (21 J<r _p_
(4 jr joi+r.rtJKjl Uul Jl itt'-,t Sr 4spsygillus niger p C Ft:lt CB! rttAr ip,lrl, rJt
c-aiil riJ '$l6rrt 302 c.;r(,i rr .,i.air i)lt jr-+;..bir, aJuijr grl C'!> .J ,hlab) 1046.66
;-Lejr ij$r otr,e aA-A.)qr)l !r, inli Llil Clj) jji J.,J J,|.rl..t {i iAlr cJt,,tJ) C,l:j e. CJ{r:ll
i13 4 ,ir&J J)L4.l EJt+| r!,r"jr \ar;r 6Jr ;;r.rr,aJ,J<Jt JtJtrr G., Jr.r..;rlr o) e|]il 1ll ,3;

Lrii Jl*^:."r gr q47 osv j Bhattiei3G.rif p;)r 6r;lt rJ a;i i.,su i_s:t"a,6gi c,,tJlJr c.J.,:..1
'th-1 

1'tt1Jt1 ctlaf-t ptri 4Jl,J ,t,/i.ejt !J.Ul ,JB (irl ,Jl" (;i..+t Ulr) i.rr. -rt .,r/iinlt ,.,. iril:i.
.Fusariun solsni ir4t U :*tf JlKl| F r eur .fy' 4.ar ilrlr c)r.rj; Lr-r

1200,1046.66..-,
1000 -ii;.:l;J 

"fi:i.;!
800
600

400

200
0

A. niger Cf,J -ll +J*' ,Jlt U )*,tf 1SJ I Ctril d 6r:JJJ:tl cSrl ,;s:3 J<J
\,]ujJll $'t))+il rarl irl C'I !t (15) Zambare dJr Jl-,,jr, Jr;JJG, CrL,Jl $rs l!.,
!r Jr (12) ij'tal Silveirae/ Jur tli .J ,5 g Aspergiltus oryzoe g)t rr' Fr.jt C!:jrj J.i,)r
,,b !r .5.3-3.8 ur attr._,tJ Aspergillus niger gc ,y 

'-|lrrtrt 
1.,KJt Cre! Ja,)r q;f,J1gt orlr
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o.b qjrbr \r,l.i.Jl -LrJl druJt d:Jl! d.1ju Jl :-4 pJ)r CLil -L-J \r'lqJl +!eJ)4Al drl
.j.t:Jl l,"l"t ruii 4uJr f,-;J'r oqtll {"t$J i,riJ.! oli; ,,i' >t"al ;,,1'll ouftr

dt .s^n f r J'l kr*r {J"alr !J, 1.r+ ;J",rf'l<r 5;i a.zrj i:qj 14; ;f<'5 i/ &-)q

,l lJ- i}ju i.a oS J tvi 5 y Ft, J"n'Jt ir, al&r or .';trijr,rurt f lVi 5 Jq J,/!J-J 1032'33

$rJ. iJr! JV J:* JL":'-l Jl iilrr *"..-lr aJlr r)Ui e. iF $ 6Jl i;'Jt ot1*lJ !-'r+r a;Jh'J Fjj'Jl

,J.:i JrJ .uJhij Fril elrit .J *t LJl.' t.A OJd r! \ijl ;.ltli r:lr-Jlj :ly d)&r 3,' a.-u.ar t'1 ;Ct

r13; a:rral Anto c.r*J\, g ftrJt r.;ii'lr -rlt .6;J$ 
'iz)Jl 

i'a;Jr z)4e '2\ )hi ti i9 ctt't:l':

Jr...\., lUr 5 t+ Aspergittu sp. ,irt i,, jJ+l-Fi<1 plt Stit ,tr irKi r1 s!aJ Ellaiahe/

. dJ"rJl dl}l c/l,cr

t -^ ii"ffi+r.h ffiffs.Wr:i:iiilffi{wrr i't"34s6?1
{1491'ltif i

A. niger #,J Ar 4lfr .Ji'J' d/ -iJ".'-F1,t<t Frr C\:'r J g',!t ir' !u :4 J*
J"/ir-J lt 1.1.55 cj! jl {kiJl rrJt --bJ;Jr i.i ir!; i,' (5) JKjJt J'! -b',
t":l t-.b S 1.-i;l-dl ,ir fi 5r 13; a:rlaj Anto o-r*lu C dllP eJuJl oial ,2: | '-*;
5 (i.LAJr ijrlt c.tt.,^! ih-ty. Aspergiltus sp. +i,Jl J, *\t{ $Jt Ci.ir'i snt, JJ|j3

-1 ,4spergillus oryzae oA;\ i/ fJIt 6ti'! 1:1 e..b; nr*r1 Jailt rut 115; Zambare

g,:"* o;! Lt ,jr ;Jrlr crrJAj { p}'il gr';l J;i iit'.Ut :'Lalt rtilt dl ill&ll di-iJ ,-+JrJl

,t ,ftf ,* r-<^r 6lt t{eiJ 6ri^ll !}drJl d',t'r,l ,J 6tFl UJ'JI )l}l i+} t6v arr-r'

-,-lt 4*)./c. ahirlr q, grl! ?JLflJ Lf+* aq.r:l 49)r !:(l dtr;) !+' t,t"AA 4\tl$t
' t"lr)lrlirs -' 

,

4030
a.

202
(i") 

"+b.i:t

4.*i At

J t".',-t,

Jue|.Jl I

J]J;",:
a.,r1!:c)

4.1)t l:

6J, ;l-b

A,niger ;p Arirl}r ;Jj'Jr U dt *tf )gr 5Jr .rJrrl d r-"l,/t r'^; rru :5 .5:



l+t ) jit O J,4 t)r$t \r..'trj' I jlt i0J
iJr^ijr c',{ !! ,g30 6.1trr ,*rr .i JK i-J',ltf tgJ\ p}! gr,rir ljlrr ,)l (6) J<-r !'. c.}{
Aspergillus niger C'lt i!.,rt Fr)t 6ri! .rt:,lt r4rJl riL 6r:.:.)r ;$, tit ir4 hf6"e,, ll32
a:rtrl Silveira ,151 a.rta; Bibi ,r J.f 4, ,J.€ gb C. eruJl oir c-iiit ri1 6.:r4t jJliJl !.",
,1 30 4 Asperyillus niger cr, elo.r,t'!(!t eu! sur cJr,}! i?JJl J! <l5l Zambare.<l2l
Aspergillus flavus ;ra d,, feJlt gljrl 't)\f 4 )t .J.".$ <8> cr!r1 Gomes W U-- e

.6JJ.r!r Lirjit d t 45 .'* Thermomyces lanuginosus j

,FeSOa.7H2O ,NHa)2SOa ,MgSoa.7H2O; ,;&lr C)l,Jr .A iU (7) JKa d, -b,yi
jSrn i:trrlt 1)Ult c-{:.at tl A.niger At ,Ft,y J*tF]JgJr FJr Cr.iji rJ 1KH2poal I(2HPO4
titt ,J,ltrzt 1120.33 qll"ijr c+ c.. (3) 4lulr *r lrrilr rrlj J l\r tA oltj iLh. Ji d li]-B
%A.a f S (NH+)zSOr fi5,jr cJb-F glrrr -piir e)t + ql41 *ta l Wang 4r lui r,

MgSOa.TH2O I r-.rr1r \r'dr^t a>ut t 0h0.2;5; KH2pOa risrr.ltr rJrJ pj-t-jJr ,.:,ri-.,J_,

f s. CaCl2 tFJKr e)rSJ 0/00.01 f n FeSOr.THzO j1d.l}r {rt,-_rtJ %0.1 f *
.Aspergillus niger ,p C tJ"*t-f ,gr F,jrr Clsr J-s j Vo0.0t

'3
,1,

-1
2,

{

,1

-1

72
n}irrAil

A. niger Od Ar +tlr tJlt Ot l4tr{,l<Jr F}r Cl,;Jt qi 4rr,lr Cj,!l g;ta :7 Sg*,
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Jr.lJ 
''f"^, it *t \ijl ;flijl 6riUl pg: Jtor.-.! .p fjjlr 6r; .pli3r €; .,16.i gri

,rfer JgJ ,Fr!l Cllir ,.-J, ,tful u ;.Jte a'[ii -lc-jl ouf,. J>t^""t p.r.o dlr)l1 !r.rr, f 'onv'l

}{.l|r iiut 6)Vj dl f2.].l l-'u Ju,;,Jr .9:r 5r ,grli1106 x2 ad € J'",r."t .rr, jJ,!Jt,$J ;ul
ir15 $J Culr F+' 4 i)trjjr e. ULijr J jztiet P" ,&l6r,t ll72 (jli 6Jl dl.dJl d gt irlt uit,
ir' d&iJ crujt -a.)At 4!f rll lrrl U irjJJl iiuill J.el,':rjt .-Lb ,-* arr.r,r !/lr ijtr cjJ *-
JE ju at 161 eta.1 Costa ,f-oert llr ({)^5\Jl ed ;qtw td, J***lt eJlrljl si\t .L1}11

tJ! 1141 a*te1Wang r.t ,-if+r-15-y'(lr 6ui) r.-Ialt a- jt s, 1tf lit l0ox4 ,,sP ,S*A.
. rl-ij ni&Jr Ju,;-,r.u rrJ-ilt gtrlr &r.rr;J+trl J(Jr 6ul Sa-,jt et ,)'lit utO ,95* LA

ntger
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STUDYING OF OPTIMUM CONDITIONS OF
GLUCOAMYLASEPRODUCTION BY A LOCAL

ISOLATE OF Aspergillusniger USING
SOLID STATE FERMENTATION

A. K. G. Al-Asady N. F. Abed Al-Kareem

ABSTRACT
A local isolate of Aspergillus nrger producing enzymeglucoamylase was

selected thc optimum conditions for glucoamylase production by solid state
fermentation nere studied by using several carbon sources shamely, sorghum,
sorghum flour, maize, wheat bran and rice. The rate between soild to saline
solution ranged between l:1 to 1:4 (grmt), initial pH was 4-8, the fcrmentation
temperatures were 20-40 C, the incubation time was 3-7 davs and inoculum
volumes were 0.5x106, 106, spore/g dried materials. lxl06, ixl06, 3x106 and
4x10".

The enzymatic activity at best production of glucoamylase was 1120,33
unit/ml whcn used rice as a carbon source and solid: saline ratio l: 2, consisting
of (NHa)2SOa and MgSOa.?H2O and l'eSOa.THzO and I(2HPO4 and KH2pOawiti
pH 5 and inoculated with 2xl0ospore/g. The fermentation was at 30C/ 5 davs.
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