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Abstract: Cellulase purification from the broth of the mutant strain Trichoderma koningii SG0026 allowed for the investigation of the
enzymatic properties of its cellulase system. Three electrophoretically pure components of the cellulase system (endo-f-1,4-glucanase,
exo-f-1,4-glucanase, and S-glucosidase) were isolated and purified from the broth of the mutant strain Trichoderma koningii SG0026 by a
combination of ammonium sulfate fractionation, Sephadex G-100 gel filtration, DEAE-Sepharose FF anion exchange column chromatography,
and CM-Sepharose FF cation exchange chromatography. The specific enzyme activities of electrophoretically pure endo-p-1,4-glucanase,
exo-$-1,4-glucanase, and S-glucosidase were measured to be 4.67 +0.06, 5.16 +0.08, and 12.52 +0.12 1U/mg, respectively. The relative
molecular masses of three cellulases were measured by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), and were 78.1,
91.2, and 83.1 kDa, respectively, The Lineweaver-Burk method was used to calculate the kinetic parameters of the three cellulases; the Km
values for endo-p-1,4-glucanase, exo-f-1,4-glucanase, and S-glucosidase were 3.84, 6.62, and 6.21 mg/mL, respectively and the Vmax values
were 2,29, 1.74,7and 2.19 mg/(min.mL), respectively. Based on the results, the reaction temperature and pH of these three cellulases were
determined. The optimal temperatures for endo-$-1,4-glucanase, exo-$-1,4-glucanase, and S-glucosidase were 50, 50, and 55°C, respectively,
and their optimum pH values were 5.0.
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Fig.4 Elution profile for combined fractions of protein peaks 1, 2,
and 4 (Fig. 3) based on DEAE Sepharose Fast Flow anion
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Fig.6 Elution profile for the combined fractions of protein peaks 2
and 3 (Fig. 4) based on CM-Sepharose Fast Flow cation exchange
column chromatography
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Table 1 Purification of exo-$-1,4-glucanase

Hhft 3R %% 8Img BIEANU  WIEAUMG)  shibdesc EDECE (%
ALBER 57.13 27.11 0.21 1 100
FRBR AU 41.82 18.29 0.74 1.54 85.21
Sephadex G-100 #t/RaLJE EAT 19.78 414 4.29 5.42 17.34
DEAE-SepharoseRF [ & F 504 BAF 0.72 1.10 5.16 9.31 15.25
2 NYIARERN Y B
Table 2 Purification of endo-g-1,4-glucanase
LA IR ¥&8lmg EFEANU  WEAI(UMG)  #izsk =R %
LB 56.12 19.31 3.31 1 100
FRER LR 41.12 15.33 3.73 6.23 75.33
Sephadex G-100 #tRiLIE EAT 26.17 13.29 7.12 10.77 44.19
DEAE-SepharoseFF [ & F 4% BAT 15.31 6.23 741 23.15 22.83
DEAE-SepharoseFF 8 & F & 4% 247 8.12 212 4.67 3112 10.73
M 2 o] LLE L, I S R A A s b 4tk SBIRIZSHE, {HIEZ DEAE-SepharoseFF [H 2138
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Table 3 Summary of purification of g-glucosidase from Trichoderma koningii

SeAH B YEamg  EEAN iE A(1UImg) SRS B %
HLEG R 54.62 21.34 0.42 1 100
FRBR AT 42.66 17.21 3.24 7.12 73.21
Sephadex G-100 kit & EAT 20.01 9.21 7.21 16.62 34.32
DEAE-SepharoseFF [ & F 34t & AT 172 6.12 10.01 23.52 25,53
DEAE-SepharoseFF 8 & F R 4 BA7T 0.23 1.32 12.52 32.16 19.26
T IHARIR, AYERTGHBRR T p-r G pH ¥4 5.0,
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Fig.8 The effect of temperature on the activity of cellulases
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Fig.10 The Lineweaver-Burk plot for endo-f-1,4-glucanase
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H PRSI Km {54 6.62 mg/mL, Vmax y 1.74 mg/
(minmL); A-Hi% i H R Km {4 6.21 mg/mL,
Vmax 4 2.19 mg/ (min-mL).
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Fig.11 The Lineweaver-Burk plot for exo-#-1,4-glucanase
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Fig.12 The Lineweaver-Burk plot for g-glucosidase

3 Zhip

31 AKREFELH SG002610L KRMEGE KM, FoH]
— RN B AR, IR T FUKAL I N D) SR BT
ANV SRR - AT . 205 P DT R
BigLLiE /18 4.6740.06 1UMMg, FXT 121N 78.1
kus A1 SERERGLLRETE  5.1640.08 1U/mg, AHXT 73
TRELIN9L.2ku; S5 EIHE G LERGTE /y 12.5240.12
IU/mgy AHXS T840 83 ku. 2548 AR5
REER G B A AT T4 FRLVK At N V)R SR B
oy, B TEAUN 605 ku, NFASREKIAT]
HI R4 7 78.1 ku™®, Beldman M4 A H
SRR T 3 MNMIMITHEIEREA Y, BRSTEN 76
ku, /NTASCIRAGHI AN RPERE G T2 91.2
kutt™, B35 R4 MR R B R BT 4 35455 1A B-
HEFERE, 2> T B2 N 61.8ku, NTACIRARN p-
ARG T8 83.0 kul™®, SAHE Sl LA
K, A BRI R AR E B R Bk SG0026 7=
A HERBE RN T ERA, AFETH AR
TRINATEREER, XONE I AT 4R R T R ER

R FH BRI B At T S AN ER AR .

3.2 TEUCEERE L, XA =R B AT T
AL, ) SR SN ) B & RN 50 C, B
& pH A 5.0, Km{iN 3.84 mg/mL, Vmax {EA 2.29
mg/(min mL); &1 S S S B sl o 50 °C
HidE pH 4 5.0, Km {4 6.62 mg/mL, Vmax & 1.74
mg/(min mL); S~ %58 T S S B sl 2 65 °C
& pH 5.0, Km {4 6.21 mg/mL, Vmax {& 4 2.19 mg/

(minmL),
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