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Abstracts

The chitosanolytic capabilities of cellulases, glucosidases, proteases and commercial enzymes were evaluated,
and effective chitosanolytic cellulases from T. viride, T. reesei and Celluclast, a commercial enzyme from 7.
reesei were characterized. The reaction of cellulase from T.viride, T.reesei and Celluclast was optimal at pH 5.
0 and 45~55°C. Max. chitosanolytic activities of cellulases from both 7. viride and T. reesei were observed at
the enzyme/chitosan ratio=0.1 and chitosan concentration=3.0%. For the possible application of commercial
Celluclast to chitosan oligosaccharides production, 3%(w/v) chitosan was reacted with 1%(v/v) Celluclast at
pH 5.0 and 55°C. The apparent viscosity decreased by 98% within 30 minutes reaction and Max. contents of
50% EtOH solubles were 70% at 15 hrs reaction. Total reducing sugars were also increased with reaction
time and maintained approx. 13.5% after 2hrs teaction. In 15 hrs treated chitosan hydrolyzates, various kinds
of chitosan oligosaccharides were produced and contents of chitosan hexamer, known for its antitumor ac-
tivities, were about 8.0%, about 4 times higher values compared with acid hydrolysis method. The results sug-

gested that chitosan oligosaccharides could be produced with low-cost cellulases from 7. reesei.
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Fig. 1. FT-IR spectra of chitin and chitosan. A: Sigma chitin A" prepared chitin, B: Sigma chitosan B": prepared chitosan
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Fig. 2. Chemical structure of chitin, chitosan and cel-
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Fig. 3. Thinlayerchromatogram of chitosan hydrolyzates
by various enzymes. Reaction condition : 1~10 unit enzy-
me, 0.25% chitosan, 5 hr, 40°C. 1. Chitinase from Aer.
hydrophila, 2. Chitinase from Ser.marcenes, 3. Lysozyme
from hen egg white, 4. Lysozyme from turkey egg white,
5. Chitinase from Str. griseus, 6. Chitosanase from Bac. sp,
7. Cellulase from Triviride, 8. Cellulase from Trireesei, 10.
Cellulase from Asp.niger, 11. B-glucosidase from Almond,
12. B-glucosidase from Caldocellum, 13. Papain, 14. Tryp-
sin, 15. Alcalase, 17. Novozyme, 18. Viscozyme, 19. Ultra-
zyme, 20. Celluclast
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Table 1. Enzymatic hydrolysis of chitosan and its main
oligosaccharides

Table 2. Effect of temperature on the chitosan hydro-
lysis by cellulase from Trichoderma viride and T. reesei

‘ specific adtivity o g o
Kinds of enzymes (p.mc;};: glucosamine/ oligosaccharides
/mg enz.)

Chitinase from

Aer. hydrophila 14.6 Gles-Gles
Chitosanase from

Bac. sp. 1.7 Gle,-Gle,
Cellulase from

Tri. viride 0.6 Glc, -

Tri. reesei 0.7 Glc, -
Commercial enzymes

Celluclast (Tri. reesei) 0.08 Gle, ¢

YReaction conditions: 0.25% chitosan, 40°C, 0.1 M acetic
acid buffer (pH 5.0).
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chitosanase<= 1.7& Jrebligl o] 283 o)Ak Fd
gk Le]aredg A= T viride B T. reesei 522
cellulase®] H] A& 74z}t 0.6 % 072 viehgo) w3k
Ara] 8- cellulaseq] Celluclast2] 73-$-ol}:= u]|&Ado] 0.08
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] cellulase % Celluclast= 55°C (Table 2)ol| 4] Z o} 2]
248 Vel 3] cellulase 2419 A 2x 2 o
2121 37°C (T. viride 8 T. reesei) @ 40°C (Celluclast)

Reducing sugar produced

Temp. (mole glucosamine equi.)
)] Cellulase Cellulase =~ Commercial cellulase
Tri. viride Tri. reesei Tri. reesei
45 0.60 0.80 1.04
55 0.42 1.76 3.13
65 0.33 0.63 1.56

“Reaction conditions: 0.5% chitosan, 1% enzyme, 0.1 M a-
cetic acid buffer (pH 5.0), 5 hrs.
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Azl Ao 2 ey
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Table 3. Dose response comparison for chitosan hydro-
lysis by Trichoderma viride and T. reesei

Reducing sugar (umole glucosamine equi.)

Enz./chitosan
(wiw) Cellulase  Cellulase Comymercial cellulase

Tri. viride Tri. reesei Tri. reesei
0.01 - - 1.91
0.02 0.02 0.05 2.77
0.04 0.06 0.09 3.33
0.06 0.06 0.09 4.86
0.08 0.10 0.13 6.94
0.10 0.11 0.16 7.08

YReaction conditions: 0.5% chitosan, 0.1 M acetic acid buff-
er (pH 5.0), 45°C (T viride), 55°C (T. reesei), 5 hrs.
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Table 4. Effect of chitosan concentration on the chi-
tosan hydrolysis by cellulase from Trichoderma viride
and T. reesei

Reducing sugar (umole glucosamine equi.)

Chitosan
(%) Cellulase  Cellulase

Tri. viride Tri. reesei

Commercial cellulase
Tri. reesei

0.5 - 0.59 3.71
1.0 0.34 1.38 8.93
2.0 0.40 226 13.20
3.0 0.39 3.61 14.10

"Reaction conditions: 1% enzyme, 0.2 M acetic acid buffer
(pH 5.0), 45°C (T viride), 55°C (T. reesei), 5 hrs.
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Fig. 4. Total yield and viscosity of chitosan hydrolyzates

by commercial cellulase from Tri. reesei.
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Table 5. Total yield and oligosaccharide content of chitosan hydrolyzates by Celluclast from 7. reesei (Unit: %)
Yield "
Total
Gl G2 G3 G4 G5 G6

Cellulase - 153 11.3 10.2 9.6 8.0 544
HCr 275 16.5 12.2 8.7 438 - 78.6
HCP 12.8 13.9 12.4 2.6 25 2.3 46.5
"Method by Horowitz ef al"®
“Method by Sakai et alf™
(Table 5), 22kA]l 15.3%, 32kA] 11.3%, 48k 10.2%, ethanol 71852 482 33 1547 70%3 )
5% 9.6%% “ebtom Sarcoma 180313 Foke] o T Bk 2] gk Fa A 7ko] A3
AEAE Q= Ao deixl 63FA ] 71 A Zoja W}E} F7FebA L vkg 2417006 13.5% W99 5
FO) AN &L Sakai F00] AR wheld] 3 & g 2Rl me] AL 1547 BaE
T30 23%8 e} oF 4ol & El 8%R el A AT BEe) ¥ ek Mylon gFekaty
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6%FA| 71 EAF Eefade] A4
A % 3l% A0 Aslslc

o|Arel Asfol|x e} o] T. viride U T. reesei -2}
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