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Abstract. Trichoderma species have been famous for production of cellulases with relatively high enzymatic activity.
However, attempts to use their cellulolytic enzymes in the bioconversion of cellulosic wastes have not been successful
because of high cost of production and low enzymatic yields. This study aimed to obtain gamma-induced mutants of 7.
viride with enhanced extracellular cellulase production. Spore suspensions were exposed to y-rays at 250 Gy as
optimum dose. After irradiation, all germinated spores were grown onto PDA plates and mutant strains with better
sporulation were selected and subcultured five times to test their stability. Cellulase activity was tested using Whatman
No. 1 filter paper, carboxymethyl cellulose, avicel, bacterial cellulose and walseth cellulose according to the IUPAC
recommendation. Extracellular proteins profiles of mutant strains were studied via SDS-PAGE. The maximum activity
of total cellulase and avicelase were observed in the isolate of M21 (92.43 and 74.40 U/mg, respectively) and maximum
endo-glucanase activity was observed in M18 mutant. The results of this study showed that the application of gamma
ray led to a significant increase in Cellulose activity of 38 percent of mutant strains. Thus, this method could be used as
a simple and efficient way to achieve strains with the ability to produce high levels of enzymes and other biological
metabolites.

Keywords. carboxy methyl cellulose, cellulose, electrophoresis, irradiation, mutation


http://dx.doi.org/10.29252/nbr.4.4.329
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.6.3
https://system.khu.ac.ir/nbr/article-1-3052-en.html

[ Downloaded from system.khu.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.24236330.1396.4.4.6.3 ]

[ DOI: 10.29252/nbr.4.4.329 ]

Bagheri et al. Enhancement of Cellulase activity by Gamma ray mutation

WE 5 e LY e b 2l 310108008 5 5 3L

O sl g 5 23 8 il s Y s ST 150 A
=39 wS 3 = fun) e Sylae CiS Lae 4 S ad g
-SG5 i A ) e ol gaaf s sl sl LT
-2 plelid aST S eslinad b (3l alls 5 shiee) sl
s bl ks, s Shs bl 5 @il ol
Sl slp balir 5 oluld bp uaiS 555550 5 b s LS
A Ol s
e SWI jekaed 2b39d Olles

ls25G 5 B Pg5 52

= Sl sel) e 5 S (2B 055 55 e W) ke
Tl s OBl SB5 Gly Sds plbl Sty (e
S b (55 g6 S3aacds CAS sl g SSal
mds (e A 0313 550l el (S Jyle L PDA
(S5 5 GosTmer G gl 5l gl (ol o &S
030l b (6555 S s San 25 53 O amiloms g ) 3 a g
b oot e 53 el 1Y Sl s lesd S pY
— e 95 2als & 53 oy sl O el s S5 Dlhes
[T T I T R C T RIS I- TN
SIS et b Julel oo Sl eslizul b ol LIS 7 b
S 436 53 o SNY 53 555 658 YOy pST
TS Gl (Sajp s g (g5 Slids S e o
P Sl e da U Syl S5l A3 (35l
—d?)ﬁé:).buﬁ) 03540 g (Gl ) gl oled b 95 85 guoen
Moradi et al., ) s g,5 o510 (555 oSy Son Vo glas
2013
28 o wdg Jokw ol g p cdald (5 o)l
S po38 Cus” tuze

St sl Gl lacbale 1 eslizal L duzl s
Dslome x5 (mper b oy Il oia 03,83
bl s (60510 TFM Lme 656 mbe 55 (mg.ml™)
Wl bty Sl s a8 S S ST gy o)
oS Ssline Ky okl S ST ez
53 ) g e Gl lale 4 Rl 5o b UL
@ gl Y90 51 S e Sl JWl o 55 4 OT Jlas!

€ 508 od- 2513 L (Bradford, 1976) s 44 oo e 56 040

AoNio

53 0T 1 eslizal Juusly Cdeay Y50 VJ_J-;T RS RPSPIN
WSz adnT sl Rl dl s Jsbl 5955 dany
R NP R IE IS [ WPT R LS
(Dillon et al., 2008) s dal s J 561 o g 0 6 sl
5 asKr 7B 5 Ve ohse Vs lag T
Al 565 0T 511 Ls ‘..U'JT b Aoy Yo sl S
35 gl g ol e 5 @iV ST oS 55 Jos
ool s leda T g )8 5 ol (Wb
) L}.,e:- (il Cle W, (gl eadae sla S,
BERLIE D LG RS- W PO wjf S L3545 03 e GJL;
5 sS Bl Sisn cl b IS SVl Sl 5 g
(Awafo, 1997) ool 53¥ s (e

e G ide 51 (S5 L2 il (slaks £ ST
W5 4 ol g e Jol 3Se o Sl 5T A5
sbwl 5 bl G bl (B ol w s 65V sk ‘_;La.f_ﬂ
Persson ef al., ) Col ol o 5T M5 Jhijl 5 saw S
SlS b Ve b &7 N AF das LT 51,1991
Slallr (S5 o S )3 s 0L Gl s
W o il o b caS Gluang 5 Loy
oo 31 (3umte (sl ) A3 3 5 38 ) g SV sk
S mligas S 5 ) eslil (pland gla e
5 e Ve suSu)s gl OapsTcwss ol
Muthuvelayudham & ) <l asls 135 ool
(Viruthagiri, 2006

Caliee mbo 53 3V sk o 5T 5 ) Jouily & 42 57 L
Goions w51 g5 ol M5 53 )35 5 5B A Coesl 35
2 Lo T B (S5 65 0 g5 sl Oua b Sl
b o $T Cdlad 015 L e (Slac 55 4 obows S5
=B 5 s WE s, L e Wl eslid L

el 43 plsil Trichoderma viride

by 9y 95190
T. viride g 56 &3llo>

O bl ST 1 (61 24 g lopa s 7 5B (G 5lulr (s


http://dx.doi.org/10.29252/nbr.4.4.329
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.6.3
https://system.khu.ac.ir/nbr/article-1-3052-en.html

[ Downloaded from system.khu.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.24236330.1396.4.4.6.3 ]

[ DOI: 10.29252/nbr.4.4.329 ]

331/v

Nova Biologica Reperta 4 (4): 329-336 (2018)

OF Gl 05,8 i 53 1y Lo Uy g 03 5udes
GOk ael Sowlm Doyd8 Ges Ol 5o Al Lol
S8l S PO 353 bdsdoes 53 S 5 EL 2alS
ool O daz) 55T Giige JalS ba 1) 26 s
= 595 5lae «(2008) Safaie y Ahari Mostafavi asles
2585 b8l Son 55 0 isS 2 0 gl go S (12 nlin
ol B 5 Ay el G0l Aoy O B P L
~6 (0,5 Y0 5 e plulmen » (Moradi et al., 2013)
Leya s 5 B o5 03 Osmbso W1 ) shien g 55 Ak

R
CiS o 33 Jobe i gy Clald (80 Il

P

- e bl gl edig, S oIl Sz s
Cp s 315 13 AAY G o700 (mg/ml) s gdmee s asl
S Sl by e NAYME/MIL M2 Gl 4 (55 bl
Sl VO Sl eNYs mg/ml b ey Al 4 Sl
03w sla GJL; i.,pf,a;- lad <_g\.a=€)l§ el esls Ol
Lyls Jhor b s Mg 6l 3L b oo,
g SWS4 b bl «5 (Durand et al., 1988)
(VU et ) ol aly Sl 3 il 3 g sty 53 solas
al., 2011

Pgbs ol i

ey oddoslinal (S mte oS5 4 | s i skes Ol
Jbe sl s g 51 5958 ‘_;LQ‘J;.:LAJ.T Cbu‘ Slpals cl
G L Ol gl Ty 66 axr § 45 ds eslinal Joline
Ol s 5l (A LS5 Sk Sl 53 sk & dines
0310lis | gbatea ‘_;‘a:ji.«.f Jg.“m.: Olades j3 Was s
Frore Sl s gy 0 S84 3T (635 Jos sl
Al Jold Ly or S 5V sk ot Cld o o S
Aen F om0 g s 5T fiza (oS 51 7 Sl

4y o2 Bosel ke 5 gL S sk dal s ) 5L
8 4 5T b 8 eIl 55 Jde ol s ks
A5 balis Ogls oS T 5 (Andersen, 2007) L5
O e Aeglie OSGl (Jhomsls 55, B Ol
Cl Lglie Sl 0T g s s 1y LT omn 5T Clled

yya-vye E)L&.aj) A GRVESN oy f>9l.c PRy sloazsl

oS Chle oukul e b 6T Lwlie 5 Jsgme ls
Shahbazi ) Wi aslows (6 medsd St Lamms 55 oz sl
etal.,2016)
Yok @ 3T b iomis

(Ghose, TUPAC (i ploly ¥k 05T Clad
5k S eslul syt e F U8 Sl eslizal L 5 1987)
i 5 Units/mg asly wlol opy o T Cled
Al bl ﬁ;Tg,:Jw? SMEe O gt 039 o0 31 Cllad
¢ i ol 3T Hldie Unit s 0T 55 o) Unit/ml
Sl 3 4iBs 3 1y (S aSlal U3 J gy S
Lo )3 smse s S Sae 4 (S e LT sk
.(Shahbazi et al., 2014) 5 34 . o ,» (mg/ml)
(FPase) |5 Yol Culled (5 w70 31!

SB35 bl deness 51 S SV ke Sl (6,8 051 s
| o &gty &S5 5olad oaily Slo B8 5 TFM Lo
Kows 5l oslizel b sl (gy8 ode i eslinl
e palie 5 dd 315 e U O mge Jsb o e sy Sl
Shahbazi et al., ) L& Jids a3 Aty & ba e )5
.2014
(CMCase) 36l ol 9l Cudled puuss

PR SV g P S g QPR RGO | PSP S (RF P g
CiS e B33 mbe 5 il e 010 5 | s djeay ke
.(Shahbazi et al., 2016) 4% osliewl TFM
(Avicelase) (536" ol5"g 371 Cudled (5 p50 j100!

NPT P P C U P PSS (N
S Lome (B mle 51 ot 10 5 | o Doty Jos 5T
.(Shahbazi et al., 2016) 45 o3lizwl TFM
SDS- PAGE ;493 3t

-4, SDS-PAGE 5,385 51 51 255 5 S sz 8 2
23y J3) 4w snl e > (Laemmli, 1970) LY 2,
A2 eslital (Ao )3V Y oliS ¢SS J 5 9 oy 3F/0 oS

Sy
3 Csle YF 8 Gl e el S0l Ao dewlis

u.lj.?wl...ﬂ ] )}E.’.M.: calizes 93 4 s ‘@U}:J; Ol


http://dx.doi.org/10.29252/nbr.4.4.329
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.6.3
https://system.khu.ac.ir/nbr/article-1-3052-en.html

[ Downloaded from system.khu.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.24236330.1396.4.4.6.3 ]

[ DOI: 10.29252/nbr.4.4.329 ]

332/¥rY

Bagheri et al. Enhancement of Cellulase activity by Gamma ray mutation

W8 55 e 3V s Sllad 15101 5 (5 3L

L s 5534 53 s i 5 B sl (G581 Ao 0l dlia =) J9u

Table 1. Mean comparison of Trichoderma spore germination rate in nine doses of gamma ray.

Gy) b5 552

0. [ o Yoo Yo Yoo

Vo O .

b e 11/ ool e

oand

V¥/a¢ MNb A/ (1) 55 8l oyl

T viride 5,8 236 40 5 i 5 saali= FPase U/Mg) Ske dulia =¥ J9u>

Table 2. Mean comparison of FPase (U/mg) of wild and mutant strains of T viride.
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Table 3. Mean comparison of CMCase (U/mg) of wild and mutant strains of T. viride.
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