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Abstract

Chitinase can degrade colloidal chitin to produce biofunctional
oligosaccharides. This study was to observe the influences of carbon
and nitrogen sources on the production of chitinase by 7richoderma
harzianum. The chitinase activities were analyzed by a fluorescence
meter after a four-day cultivation. The results demonstrated that
colloidal chitin could induce the production of chitinase, but glucose
and chitosan couldn’t during the 7richoderma harzianum fermentation.
Different concentrations (0.5% 1.0% 1.5% and 2%) of colloidal chitin
applied in the culture media were used to compare their ability in the
chitinase induction; the results reveal that the 2% chitin induced the
highest chitinase activity, but there were no appreciable difference
for the other factors. Comparison among the three different nitrogen
sources: yeast extract, malt extract and potassium nitrate/ ammonium
chloride, demonstrated that the yeast extract and inorganic nitrogen
compounds induced higher chitinase activities than that of the malt
extract. The chitinase produced in the media with 2% nitrogen sources

showed higher chitinase activity; however, the activities of chitinase



were not proportional neither to the carbon concentrations nor to the

nitrogen concentrations in the culture media.

Keywords: chitinase, chitin, 7richoderma harzianum



R T =
3 7
BOFEpRREY hg E g g o £ ~ (2 v el § 4
el GG A B AR RS o v R AT ANE BT B § RS
AP A O B e BER o AT A BT FARR E L fRF
Bz w2 s 37 BpEr - ~ % 2 AR ET L o F] A

ﬂ@ﬁ%ﬂ%%:ﬁ?%é%%ﬁi%m\@%’i%?»ﬁﬁaa%mi%
F}‘@:t}_,f_;_ae‘ 5&!“’»15”4 ’ |§'../§:_ {a‘#*ﬁﬁ‘ﬁ*’ T‘ 138 l‘]'—é_é?@;]%g-'*mxéﬂb ’

B3 hp RE

o=
-
N}
-
=
w
¥

5%'&’—;&?%%?%?%§~§%Hﬂ‘i‘iL
BEER S PEIFERET VA Bk AR I RN AILE Y o

BT IR T RS E-REEY ¢ 42 B Ep5 L A
Kirg A2 EMI MO RERERE A F BT EE BT REES B

34

a‘,ﬁié-/% ERES ﬁﬁ%% ﬁ?"%@ Plfse 22 T 1 - BRERRKRS m%f PRE
EELEE c AT B EE T RAEA MG FFBELBHBILE K
w RUEFR G R o @B GOl E 0 FIFLR KA BB FLFE ok °

ATl A A KRS FA T RBIAS T Bl @S

% R R MARRRE EEARRSE A FRSAEF
kg I i g~ 22 AR TRz i A L€ 8354 °
B A PR AR T TR A RORABER TS T FRE OE

R A e 2 . P4

FEBAREMRALST TR R AP

AA BT TREEMES o0 LA FAR - FRES A ALy
W2 P2 ABT FEAPAEE T RF UV S d P N g BT
ZRAAY AEAPEA gAANT TREE o F BT g

TRk s T oad B E g;g_}gﬂgﬁ%%ig&ﬁwi& ’.E’-—";w‘iaﬁliécﬁﬂ?.g

Bed 4 & et

gnk



%’M%$?ﬁm%%ﬁ%§%ﬂ’ﬂgﬂ?

ﬂﬁ%@%f@%%gﬂﬁr'aTvﬁéw%m&

4

2

AP Rk A RS 0 3 EFRH i 4

fix rﬁﬁ?ﬁ;@_ll

QB% %ﬁ‘ ﬁk

¥EA

2§ ;Fﬁ‘l;j

i B
nAE Y RlEFRcd
v g

AFE 2P a1 ARE

Tt & PR A O PEES

3 EATCE R R E BB A R A S SO

WL A p;,;;a—:

S GENS .
ok
WA T %5
XA 23T
Vo238 B o

e

P —

=k

=
g +

#

BS CREHS

L
1B

gt 281
AowpEEl - fF

BE A
BE {%’1;& =

9o

e =

FRRE A RAE AL S

T

s g

(S ERE

B
g R i
= - E%
ﬁé o
2 fRER G AU

1

FOEREFAIm G o

(e

D RIS MER AT > B

Seh ek L BB R ML

) T RLE

. ¥ ‘/’WF%M Sl R T

MITL SR TR iEmh ¥

FREREAY

IRMIET Y EL R

o

FAEPEAAST

.‘J:

A g o

Ts & i g e

SR IR MR

P EE T

3

(i Sl 2

Ty

Ha R o He st GREEET B A A

T ﬁj—ni’ B



It

de n WELY B K RS Fher 2 BI KRS 2N
2 BT C R SRR AT BTE IF LB AR Y R o I

Pof B HHT Y Cad Rk RS EHITEF L ARKE

B 421t ~ SRR T A E e EA R A
B R CHFE IR E > o B4 R0k 2B RS ek

B o
ARz QH
AR R A R RRA WS RS T T R AR
Fa & RAE - A 2% AaF RIS Y Mt fod 4R £ &
Wi om e db 1 2 ??#ﬂvﬂ?%ﬁj’ﬁﬁggﬁiﬁﬂfiﬁmﬁ

fef b Aus KR 4§ £ - ) i

’

22 X IR e

VR LA D ERMRA R A BT BRI AL ERIOK o

fag % I gk A TE R ST TR A B
FiA 7RI TN ChRu ez e 2 E

FWBR G s S0 ik 4 o te

R ; ,,
AR R CTHkiz > 3P ks o B (s 2 ] e »
SES=ERA SN RN AN 06 S/ IR U JE WA SR
K L T A2 ek &

o 5 R AR WS TR A R o R M

it 5 A . h L
I FALE BEFLAN % T i~ Dfr R : )

fe 3 2 T, por oy kkiik o 2t EE LA E



T A4 itk K sy k@ 4 R E kSR

o )—E}Iﬁ A '-—:é%?iﬁ—;ﬁ_% /—‘_",:, II\;}_E fi

\

=~ EBx 5

FALALTAWMFLAY T FRAFLLREFY > A7 bA SR

p z RS T F 2 SRR ey MR F AR R AREFD
oo F AL F kA Sk kT R P] T ?m‘sﬁﬁ’ﬂ%%%@ ETTT 0 B R
i:%ﬁﬂgﬁ?é%i%ﬁ&@»au%%*:%ﬂ%m T T AR

b o2 e d R R EFR AP AL B
i

SRR ETRNE-E Sy

Aot 1o FIIH AR T TEE

TEREG BT FEASEG TR o SRR A R T o TR
TR LR EER R AXS T THFAAFTRAFRSEIe X 54 .

BRI AAT K BRE T L AN RE T R RR oA E
BRI TP RE R MRS AR F REARALAL B
SRR EMRE . d 2 SR Ea R R AR A BRI R P Y
WP R RBEETELE T TEFEELART T A R KR 41

ALAST FRaRIF - Fli2 ¢ 44
PETRAFERZHAVEFRZFHER TR AN ARG

{ﬂT’Aguﬁmﬁ%%ﬂ&:ﬁﬂﬁﬁﬁﬁﬁmﬁé%%%ﬁﬁﬁoag
B hF RERAHARAZ LS T FTRAFLRDEE S > 27 . e

CERUEIEE TN ToER ¥ Sl 3 R ‘

X C e BT RAFHARFLAS T FRA AR

> fe » 3o .
EnE sy MEAKRAL ALY TREZF

A o) 5 \

JEa
HRF RERY RPHLIAS T FRE LERE RERL D



EHBLB NS FREFE ART L ENT RER TR SRR % A RA
NEERF AT TRAAE

BAABEAY KhFLER S R AT fok L 4RchE s R
3 kR ot PRMBT THARRFAL ST TRAREOY
o d B BREET N BREAS T T % AREAE ADY T TEd
- A  Z 248 . ’
i1 . e SR AT TR A ARETEASS T TR

MARTT % FREANES PR AT BB T L ba & ¥ 87 Tt
A REA A AN EARRF T RN A kT ¥ WA ST TR
RE R AR AR T AREFRETAL ST FEEERS T - 2

oM TERISTRABERAARAMNRZZAL ST TS o8

¥ RIS Rl - R A ?%‘&éwi%iamﬁﬂ,ﬁ@ﬁﬁ%%
BoOFEEEAEADES o T T FRTIARS AP PR LGP

Fo AT REFLRRE AR PRGOS S T TIME FC B ALR
WAL Mo E e B A T T RRB AR FEROHI BRI 0 XA
AL REFEBRRTE

BA P RGBT %ﬁ”?%%%ﬁ%ﬁéi# (S R e

BHBT FRRA B AR BT TR R S CRES S 50K

EER R T %E%%ﬁ#’+%@ﬁﬁ%m%@’%ﬁﬁﬂ
T ’?ﬁ% ERR < . . 2
BEORST TR AERLIADS T FTHIFERS > 7 87 b/l &
FAA HMST PRl 2B TRFFELNT & wmp v A
FEPBABEAF R 2R A8 FREE S & o

2L A
T~ #

v

AP EARFRRE G AL S AL BT TR AT
B O BRBERAZTFTORMS T FRLIRRA AN TR ALY
BARKE O W RS FEAFL A Ay R A e fod AR
RITT o IWFRIBMST FRREERFARALLST TRARE &

4



£ EERE BN G ART SRR S R AREAEREAL ST
prhnd £ -

Y A

2] 78 "ARTF AT R A MR L FRERY > S5
¥o5-L2 % 5-8 % Boe

ik M "AMB AT BT FWRRY ASRIE SRS
EERR-FI Y% Eoe

GEZREINE o ~INEL B ST - "ARTERERE FEZFEN
CRr ey S el R S B oo

i i "R T AL 2 > R E o RS
o8- % Boe

Fam -~ Zagse r ; fis 2 800 AT

BRIMNIF2ZHFH P REECEERE S22 E 5D %

—_

oo

" Vol.



0. 1

0. (8 ,\‘_’_/&’"‘
. . 06
chitinaseU / r'rgL cr: /

0. @2

0 —

0 1 2 3 4 5 6 7
incubation time (day)

" WS FREARELES T THA AR

10



0. 06

()

chitinaseU/mL 0 . @
0. G2
0
0.5 1 2

chitin concentration ( %)

] PREEABMA T FHAKALL ST TREEEOEE



% ARERfA RS2 FREARALL ST TREZFEEE

P33

= A

e 4 1 4

F 5 A

B i T 4%




L A RBHAT FHARAEHEAL ST PR

% BALE T K BT FEER R
B PR A
SRR
G S T =) i
T R B




