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Abstract: [Objective] To establish the rapid screening method of mutant strain of Tricho-
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derma reesei and to screen out mutants with high yield endoglucanase. [Methods] The
screening medium of Trichoderma reesei T306 was optimized to establish the rapid screening
method, and the mutant strain with high-production endoglucanase was screened through UV
mutation. Furthermore, the fermentation medium of mutant strain was optimized. [Results]
Addition of 0.1% (W/V) lactose, peptone and sodium deoxycholate was beneficial for the
screening of mutants. The mutant strain 0516 was obtained, which had higher production of
endoglucanase and obviously varied in colony morphology. The CMCase activity of the mu-
tant was increased by 38.9% compared with original strain. The optimum carbon source and
nitrogen source of culture medium were as follows: lactose 1.50%, ammonium sulfate 0.14%,
urea 0.05%, and peptone 0.10%. Under these conditions, the CMCase activity of mutant 0516
reached 64.2 U/ mL, which was 2.3 times higher than before. [Conclusion] A method for rap-
idly screening mutant of Trichoderma reesei with high production endoglucanase was estab-

lished, and mutant 0516 with higher production of endoglucanase and genetic stability was
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obtained after UV mutation.

Keywords: Trichoderma reesei, Endoglucanase, UV mutation, Rapid screening method
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MgS0,7H,0 0.5, FE 15 1.0, 355 15.0, 1x10° Pa
KA 20 min,

FERER IR R (g/L): (NH,),S04 2.0, KH,PO, 6.0,
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Fig.1 Effect of sodium deoxycholate on the growth and
transparent circle of Trichoderma reesei T306

TE AL AR B BSIIN 0.1% B0 IR IR EH.

Note: A: Lack of sodium deoxycholate; B: Addition of 0.1%
sodium deoxycholate.
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Fig. 2 Effect of lactose on the growth and transparent
circle of Trichoderma reesei T306

TE: A ARTRINFLEE; B: B0 0.1%7LH.
Note: A: Lack of lactose; B: Addition of 0.1% lactose.
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Fig. 3 Effect of peptone on the growth and transparent
circle of Trichoderma reesei T306

TE: A ARESINEE FWR; B: B9 0.1%8 A K.

Note: A: Lack of peptone; B: Addition of 0.1% peptone.
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Fig. 4 UV mutation curve of original strain
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Fig. 5 Colony morphology and transparent circle of original strain and mutant strains
T A: R R T306; B: R7EHK 0409; C: R7EHK 0505; D: S8k 0506 5 E : 7L Hk 0516,

Note: A: Original strain T306; B: Mutant 0409 ; C: Mutant 0505; D: Mutant 0506; E: Mutant 0516.
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Table 1 Comparison of original strain and mutant strains

wpn  HCMH  CMCREEY)  CMC MR JjHER  FPA M) FPA MR IRME ) HYEIEA
Strains HC CMCase ac- Increase ratio of ~ FPA activity  Increase ratio of Growth rate Colony mor-
value  tivity (U/mL) CMCase activity (%) (U/mL) FPA activity (%) phology
igi 2 d m‘m 7 ) ¥ L ) 8 )
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Fig. 6 Effect of different carbon sources on production of cellulose
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Fig. 7 [Effect of different nitrogen sources on produc-
tion of cellulase
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Table 2 Results of L¢(4°) orthogonal experiment

EN
= Factors CMC & 71
Test number A ThBREL B JRZE C HEHAM . = CMCase activity (U/mL)
Ammonium sulfate (g/L) Urea (g/L) Peptone (g/L)

1 1(0.6) 1(0.1) 1(1.0) 1 1 34.7
2 1(0.6) 2(0.3) 2(1.5) 2 2 51.0
3 1(0.6) 3(0.5) 3(2.0) 3 3 48.3
4 1(0.6) 4(0.7) 4(2.5) 4 4 44.7
5 2(1.0) 1(0.1) 2(1.5) 3 4 58.5
6 2(1.0) 2(0.3) 1(1.0) 4 3 58.5
7 2(1.0) 3(0.5) 4(2.5) 1 2 61.2
8 2(1.0) 4(0.7) 3(2.0) 2 1 47.6
9 3(1.4) 1(0.1) 3(2.0) 4 2 51.4
10 3(1.4) 2(0.3) 4(2.5) 3 1 72.0
11 3(1.4) 3(0.5) 1(1.0) 2 4 64.2
12 3(1.4) 4(0.7) 2(1.5) 1 3 52.5
13 4(1.8) 1(0.1) 4(2.5) 2 3 37.9
14 4(1.8) 2(0.3) 3(2.0) 1 4 46.4
15 4(1.8) 3(0.5) 2(1.5) 4 1 61.4
16 4(1.8) 4(0.7) 1(1.0) 3 2 45.1
K 44.7 45.6 50.6
K, 56.5 57.0 55.9

K 60.0 58.8 48.4

K, 47.7 47.5 53.9

R 154 13.2 7.4
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Table 3 Analysis of variance

J5 22K P 2275 i F Ji2 F{H e i
Sources of variance Square of deviance Degree of freedom Variance F value Significance
AR . 627.084 3 209.028 5.751 <
Ammonium sulfate
JRA 528.267 3 176.089 4.845 &
Urea
A
A 134.249 3 44750
Peptone
N=]
e e 192.859 6 32.143
Error e
M=} A
Bz 327.107 9 36345
Errore
4
it 1 482.457 15
Sum

xR (P<0.05).
Note: *: Significant influence (P<<0.05).
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