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{ Gamal et, al..2007) %502 %040 e b ke s L JE8 g cpialll y fp€)
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SR (G- BB ety el e e Al gl
D g 50 R0 AR 5l 38 Tagh ) ™ jme e Sl sy
AN 3 gall 33 e Banatal) i gual) ALY 3 ) a TGN Aol g 4pGad g AL e
A Slsganall gaad Gl Y6 (Sun, et, al., 2007) (Mandels, 1982) Jidl s 05
e 5 Sy S e Jpeaadl Gpnee a0 Jipdl laa il G s
oA Al el Caanil N R g Ay 3 gl 55y oS gl ity ol
( Shankar and Clpaall i Jal Jass Jag  Gelledt Jad e 5508 1]
oAl e el 0S5 By (Kocher et al, 2008) Mulimani, 2007)
Wong and )==ufs 34 Aas Jlslia, {E‘hu:ssun. {987) 0! seall Aghat ¥laa
Slgdly eanl) gty (Godiry,1996) S 3 Sadller.1992
A Yuand Zhang, 2004) sl 2586 J_,..ﬂr »( Mantyla et al., I‘HE )
B A gh g gl e 6 Al DA H"" by il ad
A ST Sya o adlly all all as Bae YLD cla il Ll dlds e
( Guillermo etal., 2003 poias s T30 8 L2 e bl s i dhas 20 s il
(ot ok A8 3 Aila
1.4- P -D-glucan glucanohydrolase ( endoglucannse; EC3.2.1.4) .1
1. 4= B -D-glucan cellobiohydrolase ( exoglucanase; EC3.2.1.91) 2
B -D-glucoside glucohydtlase (f-glucosidase; EC 3.2.1.21) 3
Jhad ey i diea #LEY "G jad Al Wl e Trichoderma sk s e
I ey Al L as IS il B gl £l e WD Jaatlly L
(Hermandez et, al.2006) « (1990 atall) dlall o Laall A e
A 'men] et al . 2007
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b 2 gilag 80 alasil) o o joandl Skl el ( DNS) -“-ﬂ-'m IR
il sl Jie daad SiligSa M 5yl Jlad A gadd HPLC all oloY1 <t ALY
calge da o dids b LS. CS ARL B0 ada o WL SN Gy
AEE Sylant S G e AT Wil Ll S maly el A4l Ceanand I o],
Bag o A g W sl b gy g S peal G i) ol il Zea el 3B, de L
) o el ) il S jenin o i 18 pen S ey
o Yuand Zhang, 2004) « (  Teather and Wood, 1982)
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03 o J/§ ) oe o s ( Mandels . 1982 ) Gk Bhy dacyll el
COCly 0,016 »(NH4180s.1.4 KHapos .2 , CaCly +0.3 +MgClaHa0
0.3 . MnSOLH:0, 0.014 | ZnCls.Hs0, 0.005 | FeSO47HL0 | (L0462
MﬁlJ[wJpﬂuéﬁ_‘M} CMC _}-“":11 lﬂjh_l‘-.-.nnji. Uren
lalsds 04 CMC 2l Jasy Je G (=8 Jua':lniﬁj_-ﬁ-'i <adly, 1.5%
PDA Al by o A il § et Jasy e 32pale a0 T by 2]
3 g b 00 26 50 A e Gl Gl S0 5 e 5 A LB Ay
il 90 G Cptale o 0 Iy 30 R S pal | S R dan Al g pl Aaa
Sl

Trichaderma spp A& JJF 34 A pdaad -3

3 L e e Bl A el 6 0,5 30 B L G4 caeadl
lal B ( Usbladl 5o s o) Jogll 38 a0 8 G g lpdads 5 "Ll g Lpdsias
s f 25 e da e (e JOGW G ) Gl cdaay 5
Sl s e madll me & gl Bad saies 2By Beal | and by il g2
MR jadll S R pedal
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Yu and ) a=dy A8 edSy ulie slaaill AR Ul pld il oy
. (Zhang,2004
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v ST Ca ol e 2 (DNA) Aldd | 1 piall e Sl A0 Lal | slaa 10 2600
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o8 (2)dssld PCR O plaaiuls phall Y el by jall assiill Ll
Sany pageaty Ousll O ((3) JSy £ 9 el Aedieadl A I i all
Trichoderma h Lad pe oi Lgha i pe Cus UV 4xile DNA p)a waiS
e 57 Lo ae 38 61 138 54 Trichoderma viride Pers 3 harziamim Rifai
Trichoderma  Fad g5 Ao dsas: ( Miyazaki, et. al..2009 )4
iy sdan say pemdl sk IS Sl sl cusd harzianum_Rifai
Crtiong dgle o el ay ol il e SN £ QA L5 oS0 Sl ) e Slaie YL
4 dalall Sl ! 86l aae

Trichoderma s £33 G eaill Aaniiiiad) o i) il pal) G (2) 5490
!

Code Sequence MW Conr
(g/mol) nmol | (W.M)

285/1 CGGTGACATCTGAAAAGTCGTG 6799 | 381 381
285/2 TGTCACCCGTTCGGATCATCCG 6662 25.2 252

Agarose gel bands

Trichoderma harzianum Trichoderma viride

kb = B e

03

UV 422l DNA s calS8aa g prpeady cugli Gu (3 )N

340




341



2010l axall Gaakia¥) pglell Alde il il daela Alae

C_:J _).qll

5aclhll Asall s aidae | Aggaal) AN ( 1990) 3sene 38 ¢ alddl ]

bd

)l catang Aoyl

CHESSON, A., (1987)- Supplementary enzymes to improve the
utilization of pigs and poultry diets. Recent advances in
animal nutrition. London: Butterworth. 71— 89,

. CARLE-URIOSTE, J. C.,, ESCOBAR-VERA, [, Ei-

GOGARY, 8., HENRIQUE-SILVA, F., TORIGOI, E.,
CRIVELLARO, 0., HERRERRA-ESTRELA, A., El-
DORRY, H. (2002)- Cellulase Induction in Trichoderma
reesei by Cellulose Requires Its Own Basal Expression,
Journal of Biotechnological Chemistry, (272), 10169-10174.

DOMSCH, K. H., GAMS, W. and ANDERSON, T. H. (1993)-
Compendium of soil fungi. Academic Press. London. England:
794-809.

DOYLE, J. J. and DOYLE, J. L.(1987)-A rapid DNA isolation
procedure for small quantities of fresh leaf (tissue
Photochemical Bulletin , (19) 11-15.

ELANDER, R. P. and CHANG, L.T. (1979)- Microbial Culture
Selection. In Microbiai Technology. Academic press. New
York.63-70.

GAMAL, M.A.,, SHABANA, Y. M, ISMAL, A.LE,
RASHAD.Y.M.. (2007)-Trichoderma harzianum:A bio-control
agent against bipolaris oryzae. Mycopathology. ( 164): 81-89,

GODFRY, T. and Smith. W. (1996)-Textiles In Industrial
enzymology, 2nd ed. London: Macmillan Press, 360-371.

342




..,ll'- EMLJJ@_‘:‘JL"' e |

9. HERMNANDEZ, M., RODRIGUEZ, M., GUERRA, N. and
ROSES, R. (2006)-Amyvlase by Aspegillus niger in submerged
cultivation on tow wastes from food . Industries journal of food
engineering. 73 (1):93-100.

10. KOCHER, G. S., KALRA, K. L and BANTA, G., ( 2008)-
Optimization of cellulase production by submerged
fermentation of rice straw by Trichoderma harzianum. Rut-C
8230. International Journal of Microbiology, 5-12.

11. Mandels, M.(1982)-Cellulases. Annual Reports or: Fermenwtion
Processes (5),35-79.

12. MANTYLA, A.,, PALOHEIMO, M. and SUOMINEN, P.
(1998)- Industrial mutants and recombinant strains of
Trichoderma reesei. In: Harman GF. Kubicek CP. editors.
Trichoderma & Gliocladium—Enzymes, biological control and
commercial applications. ( 2nd. ed) Taylor & Francis. Ltd.
London: 291-309.

13. MIYAZAKI, K . TSUCHIYA Y. and OKUDA, T. (2009)-
Specific PCR assays for the detection of Trichoderma

harzianum causing green mold disease during mushroom
Cultivation. Mycoscience 50:94-99.

14. SAMUEL, G. J. (1999)- Trichoderma: a review of biologv and
systematic of the genus. Mycol Res:100:923-35,

15, SHANKAR, S.K., MULIMANI, V.H. (2007) -Galactosidase

production by Aspergillus oryzae in solid-state fermentation.
Bio-resource Technology. 98: 958-961.

343



2010k razall ) aglall Alids il Amala dlaa

16. SAZCI, A.,, RADFORD, A. and ERENLER , K. (1986).
Detection of cellulolytic fungi by using Congo red as an
indicator: a comparative study with the dinitrosalicyclic acid
reagent method. Journal of Applied Bacteriology 61: 559-562.

17. SUN, H.Y., GE, X.Y., ZHANG, W.G.. (2007)- Production of a
novel raw-starch digesting gluco amylase by Penicillium spp.
X-1 under solid state fermentation and its use in direct

hydrolysis of raw starch. World Journal of Microbiology and
Biotechnology. 23: 603-613.

I18. TEATHER, R. M. and WOOD, P. J.( 1982)- Use of Congo red-
polysaccharide interactions  in enumeration  and
characterization of cellulolytic bacteria from the bovine
rumen. Applied and Environmental Microbiology 43, 777-750.

19, RUSSEL, F. (1991)-MASTATC. Director crop and soil sciences
department. (version 2.10) Michigan State Uni. USA,

20, YU, Z. and ZHANG, H. (2004). “Ethanol fermentation of acid
hydrolyzed cellulosic pyrolysate with Saccharomyces
cerevisiae” Bio-resource Technology 93: 199-204.

21. WONG. K. Y. and SADDLER, J. N. (1992). Trichoderma
xylanases, their properties and applications. In: Visser J.
Beldman G. Kusters-van Someren MA, Voragen AGJ, editors.
Xylans and xylanases. Progress in Biotechnology. Elsevier, 7:
171-186.

344




R. j. of Al-Furat univ. Ground Science Series V: 2010

Isolation and Identification of Trichoderma spp. fioni
Syrian soils and evaluation its ability to hydrolyze the
cellulose

“YYazaji, Sabah ¥ AlhajAli, Anwar

M2} Assistant Prof, Faculty of Agriculture, Food Science Department .Damascus
University. Syria,

ABSTRACT

Isolation and identification of the fungus Trichoderma spp. were
screened from local Syrian soil samples to determine the ability to
produce cellulase enzymes by dye Congo red and PCR technique.
The isolates were cultured on 1% CMC agar and incubated at 26
C® for 2 days and 5 days, then the activity of cellulase enzyvim.s
were measured by the zone diameter in cms . The results showed
that isolates A5, A2,A7.B8 and C6 had the higher level of clear
zone around the colonies compared to the others and the control,
The classification of these isolates by PCR technique reveal that
they were  Trichoderma hargianum Rifai and Trichoderma
viride Pers. The isolate AS from Tartous showed the highest level
with the average zone of 7.1 cm, which illustrates the importance
of A5 in the production of cellulase enzymes.

Keywords: Isolation . Identification . Trichoderma spp. , cellulase,
Congo red, PCR.
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