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Table 1 Comparison of two different chitosan degradation methods
Concentration Chitosanase Optimum Degradation Maximum

Degradation method Total period d

of soluble chitosan % activity mu mL  temperature C period d  degradation efficiency %

Simultaneous enzyme 2.05 158.4¢ 28 6° 3 d 3 73.9
production and hydrolysis
Traditional enzymatic hydrolysis 2.05 155.6° 50 5~6° 2 72.6

Note *Maximum chitosanase activity "Initial chitosanase activity ‘Including immobilization of mycelia and chitosan degradation ‘Repeated utiliza-

tion of mycelia “Including chitosanase production and degradation of chitosan.
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Fig.4 Time course of simultaneous chitosanase production
51.4mu mL 12~30h and hydrolysis of chitosan with immobilized T . reesei .
® Chitosanase O Reducing sugar

© *E]?#%‘@?rgfﬁﬁ,wﬁ%ﬁﬁﬂ ’é.‘e’lw%é%% DF(fltuoczosa?élt?reﬂalsv im. ac. cn



371
= g1 4
2.5
72h 10
30d
7
13
HPLC 5
0.15IU mL
73% 8
exo-f3-D-glucosaminidase
14
ADP PPF
6 HPLC
; o 1200
e 5
E 1000
5 800
3
© 600
e
) 400 —\
3
t/min o \
® 200 F
o
oL
0 4-0 00600000 L
[4] 24 48 72 96
5 t/h
Fig.5 HPLC pattern of hydrolyzate derived
from soluble chitosan 6
Fig. 6

A. Glucosamine B. Chitobiose C.Chito-oligomer DP>3

7 30d
Fig.7 SEM potographs of immobilized Trichoderma reesei after used for 30 days

PAS
©

<

%‘%ﬂiﬁifﬁﬁiﬁ}ﬁﬁfﬁﬁﬁﬁﬂ?'Jﬁ?ﬁé‘?ﬁﬁ%ﬂ‘ﬁ http://journals. im. ac. cn



200 020 ~
o [=]
8 175} g
2 =
2] 15.0 0.15 LE
E 125 = pH 4.8
;’) N 0.10 %
~275 2
b 3
S 50 005 &
g g
£ 25 8
= 3
00 000 2 3d 1
e
| &)
3 "’4d 11 15

Fig.8 Time course of simultaneous chitosanase production
and hydrolysis of chitosan with repeated utilization of
immobilized mycelia of T'. reesei R1

®Reducing sugar OChitosanase activity

1 Austion P R Brine C ] Zikakis ] P Science 1981 212 749~753

2 Amako K Shimodori S Imoto T et al. Appl Environ Microbiol 1987 53 603~ 605
3 Allan C R Hadwiger L A. Exp Microl 1997 3 285~287

4 Tokoro A Tatewadi N Suzuki K ez al. Chem Pharm Bull 1988 36 784~790

5 Hoffman J Johansen A Steiro K et al . Comp Biochem Physiol 1997 118B 105~115
6 Horowitiz S T Roseman S Blumenthal H J. J Am Chem Soc 1957 79 5046~ 5049

7 Uchida Y Ohtakara A. Methods in Enzymol 1988 161 501~505

8 Miller C L. Anal Chem 1959 31 426~428

9 Rondle C ] M Morgan W T J. Biochem J 1955 61 586~ 589

10 Maghami G G Roberts G A F. Makromol Chem 1988 189 195~200

11 Basslert B Lee C YuY C Rosseman S. ] Biol Chem 1991 266 24276~24286

12 Nogawa M Takahashi H Kashiwagi A et al. Appl Environ Microbiol 1998 64 890~ 895
13 . 1998 38 2 114~119

14 Sakai K Katsumi R Isobe A et al. Biochimica et Biophysica Acta 1991 1079 65~72
15  Yoshihara K Hosokawa ] Kubo T et al. Agric Biol Chem 1990 54 3341~3343

Sdudies on Simultaneous Production of Chitosanase and Chitosan Degradation
in situ with Trichoderma reesei in Convoluted Fibrous Bed Bioreactor

WU Mian-Bin XIA Li-Ming CEN Pei-Lin
Institute of Bicengineering Zhejiang University Hangzhou 310027

Abstract The cells of Trichoderma reesei were immobilizxed on a roll of porous polyurethane foam sheet and packed in
a bubble column bioreactor for simultaneous production of chitosanase and degradation of chitosan in situ. The average
degree of polymerization could be regulated by reaction time. Under the repeated-batch process with 2% soluble chitosan
at pH4.8 28°C the activity of chitosanase for each batch was above 0.15 IU mL the average yield of reducing sugar as
D-glucosamine reached 73% . The novel immobilized bioreactor system run stably and effectively in the successive 10
batches lasting 30 days without notable change in the activity and productivity.

Key words Trichoderma reesei convoluted fibrous bed bioreactor chitosanase production and hydrolysis of chitosan
© FERFRMEDARAATIESHIES http://journals. im. ac. cn



