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Effect of carbon source on degrading enzyme activities derived from Trichoderma spp.
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Abstract: Degrading enzymes are major mechanism of biological control property of Trichoderma spp. The degrading enzyme
activity of B-I,S-glucanase, chitinase and protease derived from 35 isolates of Trichoderma spp. cultured on different carbon
sources were investigated. Among different carbon sources, glucose was suitable carbon source for isolate 38 which producing
highest B-I,S-glucanase activity of 619.70 pmol(glucose equivalent)/mg protein/hr. The same isolate was cultivated in medium
containing colloidal chitin as sole carbon source. This isolate secreted highest chitinolytic activity of 146.61 pumol (GIcNAc
equivalent)/mg protein/hr. For protease activity, colloidal chitin was suitable carbon source for cultivation of isolate T4, which
expressing highest protease activity of 12.32 pmol(tyrosine equivalent)/mg protein/hr. This study suggests the effect of carbon
sources on degrading enzyme activities of antagonistic fungus, Trichoderma spp.
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Table 1 B-1,3-glucanase activity of 35 isolates of Trichoderma spp.

isolate enzyme activity isolate enzyme activity isolate enzyme activity
[umol(glu)/mg protein/hr] [umol(glu)/mg protein/hr] [umol(glu)/mg protein/hr]

Tl 0.11g T25 4.46 fg 90 51.75d
T4 26.51¢ T30 3127 ¢ 103 73.09 ¢
T9 26.67 ¢ T35 2778 ¢ 106 0.46 g
T10 60.21d 38 596.32 a 111 12¢g

T13 111.23b 57 0.65g 115 029¢g
T14 5.46 fg 67 0.54¢ 119 1.71g
T17 1.81¢g 74 26.46 e 122 06g

T18 4.63 fg 77 7.46 fg 133 12.15f
T19 031g 78 1.18 g 139 2.63 fg
T20 3.89 fg 85 1.59¢g 162 1.74 ¢
T21 18¢g 88 1.57¢g 177 1.57¢g
T24 7.24 fg 89 075¢g C.V. (%) 15.01

Means in the same column followed by different letters are significantly different at P<<0.01 by DMRT
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Table 2 Chitinase activity of 35 isolates of Trichoderma spp.

UAUINEAT 39 RUVNIAY : 431-438 (2554).

isolate enzyme activity isolate enzyme activity isolate enzyme activity [GIcNAc-
[GleNAc-pmol/mg [GleNAc-pmol/mg pumol/mg protein/hr]
T1 4.56 jk T25 9.51 be 90 8.98 cd
T4 11.82a T30 9.40 be 103 9.52 be
T9 9.62 be T35 9.03 bd 106 9.36 bc
T10 10.51 ab 38 7.49 defg 111 9.45be
T13 7.45 efg 57 1.60 mno 115 9.50 be
T14 7.16 fgh 67 9.58 be 119 8.30 cdef
T17 8.27 cdef 74 8.98 cd 122 5.76 hij
T18 6.37 ghi 77 6.88 fghi 133 5.56 ij
T19 3.96 kl 78 0.81 no 139 2.67 Im
T20 9.53 be 85 9.52 be 162 2.39m
T21 0.52 0 88 4.05 ki 177 8.83 cde
T24 9.41 be 89 2.04 mn C.V. (%) 9.84

Means in the same column followed by different letters are significantly different at P<X0.01 by DMRT

Table 4 Effect of carbon source on B-1,3-glucanolytic activity of 3 isolates of Trichoderma spp.

carbon source

Trichoderma spp. isolate

38 T13 103
Pythium sp. 9.01b 7.11d 2.27d
S. rolfsii 43330 166.16 a 47.40b
colloidal chitin 19.17b 1.78 ¢ 0.00d
glucose 619.70 a 59.56 b 116.19 a
V. volvacea 21.83b 5.51d 32.05¢
Fol 1.37b 1042 ¢ 2.39d
C.V. (%) 25.16 2.16 7.17

Means in the same column followed by different letters are significantly different at P<0.01 by DMRT



KHON KAEN AGR. J. 39 SUPPLMENT : 431-438 (2011).

Table 5 Effect of carbon source on chitinolytic activity of 3 isolates of Trichoderma spp.

Trichoderma spp. isolate

carbon source

38 90 122

Pythium sp. 3421¢c 86.00 a 75.36 b

protein/hr] protein/hr]
Tl 1.18 0 T25 0.79 o 90 100.24 b
T4 27.10 fg T30 25.26 fgh 103 24.63 fgh
T9 29.09 fg T35 14.90 ijk 106 63.47d
T10 66.39 d 38 14421 a 111 4338e
T13 25.96 fg 57 4.84 mno 115 3244 f
T14 4.51 mno 67 3230f 119 1.030
T17 8.28 klmno 74 13.20 jkl 122 93.50 be
T18 28.01 fg 77 88.59 ¢ 133 86.49 ¢
T19 3.28 no 78 43.19¢ 139 22.65 ghi
T20 17.61 hij 85 9.85 jklmn 162 13.77 jkl
T21 4.52 mno 88 23.22 gh 177 12.42 jklm
T24 28.70 fg 89 6.32 Imno C.V. (%) 11.40

Means in the same column followed by different letters are significantly different at P<<0.01 by DMRT
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Table 3 Protease activity of 35 isolates of Trichoderma spp.

enzyme activity [tyrosine- enzyme activity [tyrosine- enzyme activity [tyrosine-
isolate isolate isolate
pumol/mg protein/hr] umol/mg protein/hr] umol/mg protein/hr]
S. rolfsii. 4.48d 329 cd 3.82d
colloidal chitin 146.61 a 2.63d 4.35d
glucose 33.28¢ 8.58 be 6.30d
V. volvacea 85.57b 10.25b 100.36 a
Fol 2397 ¢ 439cd 3840 ¢
C.V. (%) 8.65 11.48 6.01

Means in the same column followed by different letters are significantly different at P<<0.01 by DMRT

Table 6 Effect of carbon source on proteolytic activity of 3 isolates of Trichoderma spp.

Trichoderma spp. isolate

carbon source

T4 T10 T9
Pythium sp. 6.54 be 5.10c¢ 2.12¢
S. rolfsii 4.62¢ 548¢ 2.72¢
colloidal chitin 12.32a 11.50a 10.09 a
glucose 6.87 be 9.16b 7.39b
V. volvacea 8.18b 8.60 b 7.58b
Fol 458¢ 425¢ 2.89¢
C.V. (%) 16.23 8.03 10.63

Means in the same column followed by different letters are significantly different at P<<0.01 by DMRT



