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Optimization of Environmental Parameters for Extracellular Chitinase
Production by Trichoderma harzianum SJG-99721 in Bioreactor
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Abstract - A self-directing optimization procedure was applied to determine the best
environmental factors in operating the bioreactor. The self-directing optimization
process was employed to determine the best conditional combination of multi-
parameters, pH, temperature, aeration rate and mixing rate for maximal production of
chitinase by Trichoderma harzianum SJG-99721 in batch mode fermentation. Among
these factors, the parameters of pH and aeration rate were found to be particularly
important on mycellial growth and chitinase activity. pH 4.89, an aeration rate of 3.221
per minute and an agitation rate of 225 rpm was found to be the best combination. By
the optimization, chitinase activity was dramatically increased from an initial value of
4,221 U under basic conditions to a final value of 16.825 U.
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Table 1. Composition of medium for producing chitinase

Component Concentration (g L™
Colloidal chitin 12,5
(NH,),S0, 42
NaH,PO, 6.9
KH,PO, 2.0
MgSO, - TH,0 0.3
Tween 80 0.2
FeSO, - TH,0 0.005
MnSO, 0.0016
ZnS0, 0.0014
CaCl, - 2H,0 0.002

L2982 (p-dimethylamino benzaldehyde 1g& 1% HCl&
881 Acetic acid 100 ml4rel] =odA] Aj=x) 3ml 7}
she] ARolA 20 min et A ske] WAAAA, 585
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o} 0.01 umole ml'2] N-acetyl-glucosamine& A3}
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Table 2. Basal data for calculating self-directing opti-
mization

Run Temperature Aeration Agitation Maximum

o rate rate activity
No. ( C) (1 min—l) (rpm) (U)
1 25 1 150 6.221
2 25 2 150 6.727
3 30 1 300 8.778
4 30 2 300 9.875

Table 3. Maximum activity of chitinase at various combi-
nations of environmental factors with tempera-
ture as governed by the self-directing optimiza-
tion technique

Run Temperature Aeration Agitation Maximum

No. C) R
1 25 1 150 4.221
2 25 2 150 4.727
3 30 1 300 6.778
4 30 2 300 8.875
Mean  28.33 167 25000 679
2xM 5666 334 500
2M-R1 3166 234 350
5 32 2.34 350 11.324
6 36.33 1.56 483 5.245
7 25.00 2.00 150 7.278
8 21.67 267 50 4.278

Table 4. Maximum activity of chitinase at various combi-
nations of environmental factors with pH as
governed by the self-directing optimization tec-
hnique

Run Temperature Aeration Agitation Maximum

o T te ctivi
No. 0 Ay Gpm) i
1 5.6 1 160 5.221
2 5.6 2 160 5.741
3 4.0 1 305 4,329
4 4.0 2 305 6.484
5 6.13 2.33 112 5.483
6 4.89 3.22 2258 16.825
7 3.53 2.48 348 6.662
8 3.39 2.80 473 5.443
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