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Ljygaall alsall Gy Trichoderma _winll lgie i3 «cujels
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aliid) b pan @l aey (050 Bha die Caing L)
o ) Pl paliiad) @l ge (ulal) s ) Jgly)

clililly Nl 1aat 4 gialy (sl

08 N gdl aans

Sl o Eaph Jleinl LKH oyl coas

de 45 dnlall DAl e Ja 1 (pad Eua ¢(Folin Ciocalteu)

127 Arab J. Pl. Prot. Vol. 39, No. 2 (2021)

Bl ia AdA il e RS e 808 )0k 4y callall b
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-(Awada et al., 2018)
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Jlein)) cpal (1°20— ha e LD i anlS )
-(Kapoor & Igbal, 2013)
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laslad colll ehiia (JSAN dugimy Lass<l) ) lede aunags
(1 Jsn) LuadSH 1) 3gag pdes gl ui Tiag sSoa 3.4%5
(2 <&

.Trichoderma citrinoviride ¢ sill 4 5l 68 ) sall Claiall 1 JS&
Gparinall el anll =B Gjeriuall gilall andll =A
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600 S LadS ¢ ol =F
Figure 1. Morphological features of Trichoderma
citrinoviride. A= Colony top look, B=Colony under side
look, C= Conidiophores 400X, D= Conidiospores 600X, E=
Chlamidiospores 600X.
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el S sa o LSl $lol) dalss ciepi L)
Qs 90 sl Aliie o) (e il 3l A g0 ) Cannagig
Bpfinng Jausl) Addine bgale Cung gl Sl Leulen
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Table 1. Mean colony diameter and morphological features (phialides, conidial spores, chlamydospores) for two Trichoderma

species.

T. citrinoviride T. brevicompactum

Maysalon sl Blluran &)Lk

Irregular alaiie e Regular akii
Slow sk Slow sk

45 90

0.28+6.96 0.28+3.90
0.36+2.96 0.36+3.06
0.29+1.90 0.32+1.73
0.38+£3.63 0.44+5.03
0.26+2.23 0.29+3.40
0.28+7.66 Absent 32 s> se e
0.28+6.93

Location ‘ A3kl
Branching of conidiophores gld) al s & 8
Growth rate gaill Jaza
Colony diameter (mm) (p0) Beninsall Hlad
Length Jskll o)) sdll
Width Ul Phialides
Base 3ac L4l

Length Jshll L 5S¢ 51
Width o) Conidia
Length Jshll LS ¢ 51

Width Ll Chlamydospore
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Sl gaill DAY 58I s agmg .(Luczaj et al., 2014)
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(Sl Mgalls clgualiail o sl dayn o ) s e (581 At
idl ) 8l (Constabel, 1999) 4 all 480Sy wall) ¢gunall
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S gl Wl gl e sde JBI sl 8 %85 )
3 «T. citrinoviride (e KS& J& (S8 T. brevicompactum
o abdl ol 3 %6 S die %84 G A el cilad
Lo ol ol e SB agll 8 %89 ) cialajly ¢l
Gl (ol e el sl 3 %2 SN v %56 <Sis
(2 Jsan) dwsis SN 3t B as) 8 %67 ASE) dus
253s O iy (laglall 38055 (gpenl) LS oS Ailie 2
Ll clangic om (P< 0.05) dbbas] ANy D digina (395
ALY Ll & il e dbide 3815 e LoasSsll e

ol dSiy cwe Glad e Gl 1 8l i
ki Jleinl %89.36 il Lo <l 3 (gl juac
Jalaag «(Aharwa & Parihar, 2019) Talaromyces verruculosus
Gyl Mg %89 by 3 T. brevicompactum b€ duw &lld
L 1385 %90 ) il T. citrinoviride Lhé & clSall 4o
Ul juae & bl T, verruculosus sk el dus culiy
-(Aharwa & Parihar, 2019) %93 <l A

Ll Glad & 4 clay L Gnll 1zl el
Aphi  (ulial dayl Jleiuls o(Prigione et al., 2018)
(Talaromyces <Penicillium <Paecilomyces <Aspergillus)
i e Al WSl dba) bl d<s b
L&YY ¢lalg «Schinopsis lorentzii s Caesalpinia spinosa
Sl L colkd (%50-30 4Ldle Sl (Acacia mearnsii)

Trichoderma g5l dmsld)sdl  claall 2 J8&
il 45l =B 3 jaxiusall (5 slall 4a 1) =A _brevicompactum
dalsa =D 400 S )l sill 5 Las sSI Jal sa =C 65 yaniasall
600 S i S &) ol =F 400 LS Las <))
Figure 2. Morphological features of Trichoderma
brevicompactum. A= Colony top look, B=Colony under side
look, C= Conidiophores and phyalides 400X, D=
conidiophores 400X, E= Conidiospores 600X.

Blaszezyk et ) dalu Cilad 5l ae duhl) sda il il

dus (e (Yabuki et al., 2014 <Siddiquee, 2017 ¢al., 2014
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Guaaill Baag Bha e Ableall Jagdll g lals cdayg g5
o) Jausgg sl ly

L Slaial) adal) 2 csiudlly clinldl) 55
obaidl  GheY  mlmdl DAl mm el
LW Gaadlal) bS8 clsll) 385 of (Quercus coccifera)
sl S5 alis ccisindlly LRl an Jofis 0.27 Al
Col€s GLSelly Jo il ) Aada b Ll cdafie 1.28 4

LNl bl (e Adla
Glia IS dalad) cluhall miliy Gl 13a il d1lae de
e Slglll Aulyy AN e ually clisll) 35 8 cdla)
Jsilisall Jlexinls (Quercus suber) Glaiudl e ladl 226 Cla
ellagitannins :S5g «Jo/gae 4.8 LN c¥sudll 585 iy celally
LW sl 385 oS5 ¢(Cadahia et al., 1998) Jafie 2.6
«Jaf3e 0.9 53.3 3.4 Slulil) 3850 Jofe 2.6 5 4.2 4.3
«Q. petraga «Q. robur Jld e daliiadl clishl
sl oo S el Jleash Q. pubescens
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Trichoderma viride hé (e pavall Stk el 3 cdals alad Paecilomyces s Aspergillus tubingensis Ja& %60 bl
die jafiang 4.3 egidalis ol cJlaiall GLall i (re g aal) variotii
Gyl Jlaxinls gofsang 0.06 Ll oy dilsall 3l Jlasia
o Gaadl 138 &5t caibia) LS o(Shajitha & Nisha, 2018) (sl
il b sl 3 (Aharwar & Parihar, 2019) iLs w @A T. citrinoviride (e galiiudl alAl)l SUL 3 bl ey
Walis bl 45 @i e Jgsaall T, verruculosus (s Wi esll BLA Jass (IS5 cgafsang 37.9 osill abalis dans &y
U o é“j Sl colSy ilefins 132 &k ey Oig ) S5 oAk ciaf8259 35.24 T. brevicompactum gsill
Cii WS (3 Jpn) (pemad) Bliall Cdlasly L) Ladlal) b

UGN as3d) BAA

o pl eaall Lalidll IS 3 «(Igbal & Kapoor, 2012)
Gl a3 Ll aefsang 32.3 T, harzianum MTCC 10841 ¢ (P< 0.05) dflas) AN il dosine G5 252 S

11.48 &l leaa Lyl Walis T, citrinoviride gl (sl e -Trichoderma (o5l m53¥) ddlad illassia
37.94 & AT citrinoviride syl bl Jiea (398 das )

il 435la jafsang 35.24 T. brevicompactum gsilly ga/sasg

-Jafsan5 8.98 T. brevicompactum gsills «Jafsass

il e e 53 Adalus g0 (sl sl ) (%6 5 4 ¢2) Adlise ) S i Adliaal) il $lSas A 5 (Ja/de) Dl 3 5 e 2 Jgaa

LSl 4 gaall Al i o 8 (4 48,1 Trichoderma
Table 2. Average tannins content (mg/ml) and % degradation by two Trichoderma sp. following different incubation periods,
when different tannin concentrations (2, 4 & 6%) were added to the nutrient media. Values between brackets represent %
degradation.

Concentrations  JsS Al & shill g 5l Al 3 iy
%6 %4 %2 Fungal sp. Sampling time
0.0025+1.09 0.006+0.55 0.004+0.27 Before degradation <L<&ill J8
0.02+0.15 0.01+0.13 0.001+0.11 T. citrinoviride Cpaaill (10 6 p sl
(87) (77) (59) 6" day of incubation
0.01+0.18 0.01+0.14 0.004+0.12 T. brevicompactum
(84) (75) (56)
0.005+0.10 0.01%0.09 0.04+0.04 T. citrinoviride Cpanill e 12 asal)
(90) (87) (85) 12" day of incubation
0.01+0.12 0.003+0.11 0.005+0.09 T. brevicompactum
(89) (80) (67)

.l =l Trichoderma o= 58 (o @l WU o 35) Lalis |3 Jgan
Table 3. Tannase enzyme activity obtained from the two isolated Trichoderma spp.

Fungus species kil g g

T. brevicompactum T. citrinoviride
0.008+0.255 0.007+0.294 (Se/de) sl
Protein concentration (mg/ml)
0.11+8.988 0.36+11.48 (Saf32n 5) (anall o Y1 alial)
Enzyme activity (unit/ml)
35.24 37.94 (&a/ban5) o sl a3 DLl
Specific enzyme activity (unit/mg)
0.20+0.6 0.20£0.5 (§) dseall A
Biomass (g)
0.01+0.265 0.01+0.418 (§) Fxa sV DAl o 35

Weight of the enzymatic extract (g)
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il jraeS lelleainly bl doen Jeail LM@Y g0
& 55 A Jalgall (e el ) d8Ls) «(Prigione et al., 2018)
dilals Cum il yiass sl yiass FISH (e ¢ bl £ )
ALY Gohy IGH el asall 5y golad) i)
-(Niehaus & Gross, 1997) a3y Lalialls

s e ees dsay bl sl (e g of LiSe
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S el Al (Jefsang 37.94) i L)
-(JafB2n9 35.24 4wyl Ll &by (31 T. brevicompactum

Sl Jalis kil bl Gl€E A COUA] e (Sha
Lyl glally Gelal) DAY hdll 4w Gl
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Abstract
Al-Nhlaoui, M., A.A. Nizam and M. Daghestani. 2021. Evaluation of Activity of Tannases Produced by Isolated from
Syrian Woody Soils Trichoderma citrinoviride and T. brevicompactum on Tannins Degradation. Arab Journal of Plant
Protection, 39(2): 126-134.

This study was conducted during the period 2019-2020 to identify Trichoderma spp. isolated from woody soils and assessing their
efficacy for biodegradation of tannins through tannase enzyme activity produced. Results obtained confirmed the presence of two species;
Trichoderma citrinoviride, which was isolated from Maysalon area near Damascus, and characterized by yellowish green colony with dense
growth of spores at the center of the colony, and Trichoderma brevicompactum isolated from the Balluran area near Lattakia characterized by
yellow colonies with concentric rings. Trichoderma citrinoviride had higher biodegradation activity, measured by degrading different tannins
concentrations (2, 4, 6%) collected from Queircus coccifera from Bmelka area in Tartous in liquid medium and led to 85, 87 and 90%
degradation, for the three concentrations, respectively, following 12 days incubation. The activity of the produced tannase was measured to be
37.9 units/mg. Whereas, the decomposition rate of the three tannin concentrations by Trichoderma brevicompactum reached 67, 80 , 89%,
respectively, again after 12 days of incubation, with enzyme activity measured to be 35.2 units/mg.

Keywords: Trichoderma, tannins, tannase, biodegradation, enzyme activity.
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