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ABSTRACT 
This study was conducted aiming to obtain an efficient fungal isolate 

in cellulase and single cell protein production from a local isolate 
Trichoderma viride by the mutation effect of Benomyl and Vinclozolin. 

It was found that Benomyl has a lethal effect on the isolate at all 
concentrations of the fungicide and spores suspension used, at the same 
time it was found that Vinclozolin has an obvious mutational effect on the 
parental isolate at the concentration 2.0 mg active material/ml of standard 
medium, the parental isolate showed clear morphological changes in 
colony shapes, colors, ability for growth in addition to the profound 
changes in fungal mycelia which was confirmed by the application of 
slide culture technique. 

A qualitative and quantitative tests have been carried out to explore 
the efTiciency of the new mutant for cellulase and single cell protein 
lJroduction in solid and liquid media, it achieved cellulase specific 
activity and single cell protein (3 .604 micromole/min/mgm protein and 
29.4 74% protein in dry weight) respectively. 
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18.333 

96.490 
30.333 

1.5 (2.08) (2.08) (2.51) 

100 0 59.352 
4.333 

87.850 
11.666 

97.222 
24.0 

2.0 VIN2.0 (0.57) (1.52) (2.64) 

100 0 78.114 
2.333 

93.404 
6.333 

97.994 
17.333 

2.5 (1.52) (1.52) (3.05) 

100 0 84.371 
1.666 

95.834 
4.0 

98.572 
12.333 

3.0 (1.15) ( 1.0) (2.08) 

f---

100 0 90.619 
1.0 

97.570 
2.333 

98.997 
8.666 

3.5 ( 1.15) (1.15) (2.51) 

100 0 I 100 
0 

99.653 
0.333 

99.498 
4.333 

4.0 
( 0 ) (0.57) (1.52) 

! 
---·-·-

Vinclozolin c?~l ~~ LJ-.<l ~llll r._)lhJI :UyJI Y.J ~~ ~ : VIN2.0 
. ( J.<>/-.:. L 2. 0 ) ..ll.lA.l.l > ,_ - 11 ·• ,( .". 'L 4..c -.~. -11 \"""' .. . y y.w _);:-" __)-'-' . ~ _J 

~ ~ ~· ~ j.?..J r.lc ~~ ~: 0* 
• ~j£;. LY" ~ ~ wl~ )l;.l~3 ~I~ w~i J.<> / t.~ 101 : 

c?J~I wl_r.-i~l Jj.4J uJ_~~~ L»? rl§J~I 3 , wi.J~ GXJ ~~ ~ ~.J JS : -
, . ( SD ±) 

. r 1 ± 28 ~~ r.)p 4.Jj.J ' rV 5 ~~ r.ft : -
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=========~~-----~-~~-~_._~_~_·_~_·_~~-~-~-~ __ 'u_·t_~:_i~_·_~ _____ ]F======= 

( VIN2.0 ) Vin.clozolin ~_;bill ~I <.JA ~WI :iJyJI : ( 4 ) JS,J:JI 

~I J.-:i.Sjj ~ ~~WI ~~I b_,JI ~ ~ ~~LiJI ~~.J~!All ~ : A 

. ( ~ 1 ~ 2.0) 

~~~WI ~~I b_,JI ~ ~ ~~LiJI ~l_;.ou .. !All ~~I ~l:l.ll: B 

. ( ~ 1 ~ 3.s ) ~~ ~jj 
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. ~~I E_I~"JI ~ ~jj ~\.: SJ~ : C 

. ~~ 1 ~ 72 s~~~ ~j 



==========~~ _______ .. _··-~_~J_j_J_'s_ial_IJ_~_~_J_iJ_:l_l~_-J_J_ah_•~_'~_-_~w_;]_:======== 
~G. - J~ ~t.s l"l~l: Cellulase ..>A~I t.!Yi r::l.:l.J~ o)Lhll ~yJI o~lli 

.WJ~ Ji ~JysJJ~\ 

J .L..:JI . · loS. · . .I -.I 11 "i . t.u';l · Lll w';l . o,:.\..SS · ~ .ill .J . r c-....a yo .J fi" ~ HY <: , _y:;=-> y:.. LF 

~ w.hci ~ Tviride ~·:u~'JI :UyJI ~ VIN2.0 o.)Lhll :UyJI c:) b) jj , ( 2) 

(.JI j\ ;;,:.USJI ~~ c} ~ ~13 CJ~I .:l_r.-.3 ~ r:J.Y'il ct.uJ c)c 4-J..J~ 4yo 
~ "I lbL.::,__j CJ .. 1:\ j\ :iw ';1 I :u ··-'I :i_j \.ia "';1 I I . 1 L...::w ~~ ~ :; ~~Lhll :u ··-'1 - _y ~ .. ~ ..r-' ~ .) ~y ~ (.)'l _J' ..r-' 

~_;bJI c} L-.1 , r\.c ~3 ~3':1\ ~_;b}l c} dJj 0ts3 . ( 3 ) JSw,::JI , ( + ) ~ 

~3 5.327 J 3.986 :~~ L:S.3 ~~ ~~ c} u~l ~3h k) .ill ~tJI 

03~\3 Yeoh ~_>b _iJ~I HYi ct.uJ cJC-~ u.0:!_;b11 L::JS r~~~3 Jlfll 

fo,_;b}l tJS ~ :iJ:,~ ~lull w_jl_S jj (15) Anagnostakis 3 Hankin ~~J (14) 

C L:u) ~ :UyJ I ;;,.t.SS 3 Jb,:JJI :Ui.A. _?§ cY.? ~..l _;b ~)\.c. ..l _r.-. 3 b)U ~\.c. :; .Jy.a.? 3 . 

W\1:. 3 . jb..::JI :U~ __thl ..ll ..l jl _»1 ~I H _yi c t.u) c)c :U yJI ;:, .J~ w..ll ..l jl ~ r:!Y'l I 

~\ill ~j)::LJI :;..lWI ~3 CMC ....JI o..ll-. c)c c,? 3wl yLdl ~)\ ~~ r~ L. 

~~~ c-..Jlilll ,._r-a .)c3 . (25 , 24) j;J~I r:!Yi cJC- ~y11 ~I c} .. WI~ 
~I · ·-11 ,-, eSJ dJj ..l ")lJ 1.-.. _ t.ul ~ ~ w_jl_S;:, ,~LbJI :U ·--'1 ·I · ··1 . . .J ~ '-"J Y'-:!.J (':!Y ~ '-? .. ..r ..r-' u ~ 
_p:.; ~ . HY)U lP.t.u) c)c dJj ~~J ~~~~DNA _ _jl c} c)fl3 jfo_illl ~ L.F 

~I ~I 0fo ~ wl_)h.JI <.:tJ_,L 21.LLi ~I \U~I .:llyJI t.JI (26) De Serries 

. t~'JI · DNA ....JI ~ · ~ ~l..lJI wl .. :..'.'1 ''I 'I "' n blhl (.)A .. P, '-? .. ~ .J ~ .)y ~ .J 

~_;b r-l~l: Cellulase ~~\ t.!Yi ~I..J.J"¥ _;bill uY.:p :;~us : ( 2 ) JJ~I 
~\ .hlv.j"!.l 

j;J #I r:!Yi C t.uj cJC- ~I 

~I w'Jj.c 

~..l.J:!'JI ~LS r1~1 03~ ~.J.J:!'J\ ~LS r~~~ 

(0.014) 5.327 ++ T viride ~~'11 :UyJI 
-- --

(0.005) 3.986 + VIN2.0 

. ( S D± ) :-? -.J~I wl __p.j':ll Ji,o:i lYI ~'J I tY.-1 ~I 3 , d -.J_fiA C1)tiJ ~ ~ Ji,o:i ~ JS -
( 4.0-2.5) .L~. ;;...) .LII o .. ~~ J :\.iJI :iJ\p, · .<-: , :.1 .. 1 ·'I "\ .lii'\1 :iJ ·--'1 or-l2S "' · + ...r-=-: .-~ ~ r -.J lJ..J-'-'3 f.~ (':!Y C t ..r-' ~ 

·rio 
(5.5-4.0) J_,~, :iw ,\_;,1 'b ---~ -'1 J ~~ :Ulh, · .<·: , · .. \ --' ll .. I .lii"' :U ·--'1 t;,_\.iS. "' · ++ -/'---, .. ~ ~ r _) lJ..J-'-'3 f.~ (':!Y ( t ..r-' ~ 

·rio 



==========~~-----~_ .. J_~_~_._~_~ __ · _~_·w_~~_J_J_)J __ I_ut_g_:;_~_·~----~JF======== 

T. vi ride ~r-:':1\ ~j-L..J\ : A 

(~ / riL 2.0) Vinclozolin (,?~\ ~~ 6A ~Li.l\ VIN2.0 5)lh.l\ AJ~\ : B 

JjL.JI bjJI ~~~4 ~.u.lj-11 ~I L»iJY.J ~j;!LJI ~j.ii [l:L"i ~)lhll ~)WI oylli 

~ ~~ ~ ~\.ill ;; _)L.b.ll _r--h.SJI :U jc oy lSS ~~ _J.J c-Jl:u u ~~ 

~t.ss3 u~ u'l.k4 ~ u'lyJI o~ ~ ~13 4~ ~~ ~~ ui LJ:!.l3j~l 
~, Tviride ~Y.'J\ UyJI C" J,j.J~ ohl)l ~I U:jJ3 y,3 _»jy,LJI HYi c:_W'j 

~·1~ + UyJJ ~'":i_»=JI JJ:&JI uc ~ ~3 w~l uj)l )~ ~ _):ilil u'ljc ~~ 
-

~\..: ~ 1001 rt- ( 0.474) w\..:-. uj3 ~~ ~ jl, rk ~3 y_p j~l 
~\..: ~~ . ~ 100 I rt- ( 0.178 ) ~Y,'ll :UyJI ~ J,j_)~ VIN2.0 ;;_plhll :Uy_U 

~ _;kjl u'ljc ~ ~~ u~3_) k) i9.9 ~liJI .hu).l ~~\ ~3_)~1 c0U 
<Y':;1 ~ ul bJ __ J i9.9 ~Lc. ;;j~. ( 3 ) J3~1 , 6.0 ~~~'11 ~3_)~1 <Y''11 

~0 ~ ~\ jl jl ' ~1~'11 ~3_)~1 <Y''ll J ~) .J§ ~~~ ~3_)~\ 

~ J.J.J~ T.viride ~Y.'l\ :UyJI C" dJj3 ( 7.038 ) Ui.l.: j~ ~~I '-:!'"'J-:"3.J~I c..0U 
;;~\)\~I U:jJ3y,l :UyJI c:_W)-: ~ ~ ~~ . ( 6.853 ) VIN2.0 ;;_plhll :UyJI 

~~ ~ jj ' U:iJ3y,ll c:_Wj ~ ~.J.J§ ~ ~ ~ ~~ u~3_) .Jr.-3 ~1)1 ~ 
UyJI L.J . (% 29.474) VIN2.0 ;;_pL.b.ll :Uy_U w~l uj)l ~ U:jJ3y,.U ~ 

L....o\ . (% 23.774) wL;JI ~j3 ~ ~3y, ~ JS1 '-?~ Lti\5..9 Tviride ~Y.'ll 
L· ... u~ . .J h J i9.9 · .. l ··1 11 "1 . WI . ~ ·'-~ 1 1 :U ·._\ "'JI .bL.ill ~L ~ 3/ Y::.. 3 Y .fl' ~ (":!Y [ , c.,r J="-' ...7'-" ~y . . 

~~I c-JL::dl Uy\..:-. i9J3 ( 3 ) J3~1 ' ~Y,'ll :UyJI ~ d,j).iJL: (":!Y'll c:_l::uj ~ 
jl, ~~~ r:!Yi c:_Wj ~ u'lyJI o~ ;;ylli..l ~I .hu)l c...ltul ~~ '+.!1:. Jydl 

~ ·. ·.'\ll ~ .·.II Uk.SJL 1 ~ · .. l .. l 'I .. '1 . tul . ,_....~1 :G ')I :U ··-'1 USi:,., . (":!~..... .. r .. . .J .fl'~ (:!Y (. ~ .. Y. ...7'-" 

VIN2.0 ;;_)Lhll :UyJI ~ L;-.L::ul 41§1 ~I ' U:iJ3Y. F I ~j I JY'3fo~ ( 5.014 ) 
c:.u\S. :U ··-'1 o~ ·I ~I .hu Jl ~ · .. I .. l 'I "I · ~ .·.11 illll ~I "·'I ...7'-" u . .:r' c.,r .fl' ~ (":!Y uc- ~ r ..>.! . '-:? 3 

U ··-'1 ·I ~I · . .l . .1 'I ··:; .<lj illll ·1 , · .. l ··' 11 ··:; 1._ L::ul .. ~ ~ .Y"-' U . .fl' ~ (":!Y ~ ..>.! U J .fl' ~ (":!Y 'Vi'" c.,r .. 
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c::-JL:illl (5j-.:U_j . U:[J_j~ F I J.¥j I Jy_jfo~ ( 3.604 ) Hy)U 4.p ~\ ~hSJ\ 

cS~.J ~_))\ ~)\ ~~ ~ :Uj:JI .,~ ;;_).J§ ~ ~~ J_J?-3 .)1 :u., ... -, .. ,JI 

Hj-il cb:J'f ~.-.US~ _;1 ~ I~.J :Uj:JI o4l <)1£11 ~)1 ~.J_)~\ IY'JI W)L. 

~l....J, a 1-,.:,.-, · .. I- .1 11 "l G:JI ~ ·t.s ~.I.Ll , ohl -'1 J....iliJI · ~ · .. I- .I 11 
• ...):!-'~ HY C , - U Y - (..);}..l.J-->U ..J"f'~ 

o.LS1 LA li.J,3 ~5hl Uj:JI ~ ~ J~l ~ ~~ o_)Lhll ~_;hg.ll :Uj:J\ 

. (27) Mandels 

~.~.:~.\)\ ~~ ~JY.J ~~\ ~j.ii e:l.:i.i)' ~I w"Jjc oylli : ( 3 ) JJ~I 
J,JL..JI 6)1 ~I ~l;l 

. -.)U ~ yJI UhSJI IY;J\ HY .. -
~ U:fJ _jy,D % u~l cd)l I ~j I Jy .Jfo~ ) . ~\ _;hg.ll w:ljc 
u~l uj)l 

~_j_)-
( ~ 1 oo 1 r1=- ) 

( U:iJ.JY. F <}~\ 
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a(O.O 11) b(0.191) a(0.042) b(O.O 18) T. viride 
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