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Enhancement of 8-1,3-Endoglucanase Production by Trichoderma harzianum
Using Two-Stage pH and Agitation Speed Control Strategy

LI Shan', ZHAN Xiaobei"*, ZHENG Zhiyong', ZHU Li*, LI Jing', XU Min'
(1. School of Biotechnology , Jiangnan University , Wuxi 214122, China ;2. Jiangsu Rayguang Biotechnology Co.,
Ltd. Wuxi 214125, China)

Abstract: Beta-1,3-endoglucanase has important applications in food,agriculture and
biotechnology. To enhance the productivity of B -1,3-endoglucanase and its ratio in total 3 -1,
3-glucanase activity by Trichoderma harzianum Rifai GIM 3.442 ,the effects of pH and agitation
speeds were investigated in a 7 L fermentator. It was shown that the mono-control of pH or agitation
speed could not satisfactorily offer higher biomass and [ -1,3-endoglucanase production
simultaneously. A two-stage pH and agitation speed control strategy was therefore employed,i.e.,pH
and agitation speed were controlled at 7.0 and 100 r/min in the first stage of fermentation (0~24 h)
and then switched to pH 5.0 and 200 r/min in the second stage(24~168 h). On account of this, B -1,
3-endoglucanase activity and its productivity reached 407.8 U/mL and 3.09 U/(mL-h),320.0 % and
398.4 % higher than that of uncontrolled condition,respectively. The ratio of p -1,3-endoglucanase
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to total B -glucanases activity was 0.71 ,increasing 65.1 % than that of uncontrolled condition.
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speed
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Fig. 3 Comparison of Kkinetic parameters in [(3-1,3-
endoglucanase production by 7. harzianum at
various constant pH values
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Table 1 Comparison of -1,3-endoglucanase batch fermentations by 7. harzianum at various constant pH values

EE2S 19.5 225.9 0.038 0.203 0.62
5.0 19.5 400.1 261.5 0.65 0.043 262.0 0.203 1.68
6.0 279 534.7 319.7 0.60 0.047 211.3 0.291 2.05
7.0 29.5 525.7 315.6 0.60 0.056 186.7 0.351 2.20
8.0 23.8 419.1 229.0 0.55 0.047 222.6 0.283 1.47
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Table 2 Comparison of parameters in batch production of B-1,3-endoglucanase by 7. harzianum at different agitation

speeds
E: ﬂﬁ_/ X"m/ E 1« ..dl/ E m.k/ E / E /! q th/ Q \/ () Em.k/
(r/min) (g/L) Q) (U/m) et Pzt (QUAE D)) (g/(L-h)) (U/(mL-h))
194 367.3 211.5 0.58 0.048 163.6 0.147 1.26
100 27.5 445.1 293.1 0.66 0.073 211.0 0.286 1.88
200 24.9 531.1 360.0 0.68 0.080 471.0 0.259 2.50
300 21.6 394.9 240.9 0.61 0.070 301.3 0.257 1.67
R OB D By
- ¥ Eendo ~ " Eendo /Eotal
pH 7.0,100 r/min pH 5.0,200 r/min
60 r 35 & == = 800 10.8
s0 307 -
_ i 600 2 0.6
Jap 7 s E
N/ ) = 2
Ev( 220 = 3
=2 30 mﬂ 7400 204 °
= s = E
=20 | o =
= 101 200 %402
540.
Bl 5| S
(U 0 . ! ! 0.0
72 120 144 168
IRFa]/h

6 T E pH A #ERFRIES T. harzianum 7= B-1,3-E B & N V] B

Fig. 6 Time course of 3-1,3-endoglucanase production by 7. harzianum using two-stage pH and agitation speed control

strategy
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Table 3 Comparison of parameters of (3-1,3endoglucanase

production by 7. harzianum at various control

strategies
PR B | R A
il A e %

e RAWI R/ (g/L) 19.5 32.6 67.2
E,af (U/mL) 225.9 5729 153.6
E,i/(U/mL) 97.2 407.8 320.0

Eoi/E v 0.43 0.71 65.1

Qpoa/ (U/(mL+h)) 1.45 4.34 199.3

Qpena/ (U/(mL+h)) 0.62 3.09 398.4
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