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Isolation of Chitinase Inhibitor-producing Microorganisms
and Their Inhibitory Effect on Larval-Pupal Ecdysis
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Abstract

Crude fermentation broths of two bacterial isolates, S-11 and S-25, from about 200 soil
samples, showed inhibitory activities against the crude chitinase prepared from alimentary
canals of the silkworm, Bombyx mori, as well as against reagent chitinase from Streptomyces
griseus, in vitro. The chitinase inhibitors also exhibited insecticidal activities by preventing
larval-pupal ecdysis when these broths were injected into the silkworm larvae during spinning.
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Glucose 1.0 %
Peptone 02 %
Beef Extract 01 %
Yeast Extract 01 %
Nystatin 5 ug/ml
Agar 15 %
(Final pH 7.2)

3. wMFo| 22|

EFAE 1gol dad Az Ade 10mlE 9x
2 wakgt £ g5 401093 2 0.1mlE
petri-dish’+-2] W4 el R o] Z=gdsleic) wj ke
30T ol 3-597F st 132 FejE wage
wAE BEG wR)e) HEFste] 30T M 17U
seket & WAIET ) HEsich

4. O|ME9o| i

Nystatino] H71= 2] 952 Benett’s broth 10mlg
16mm X 125mme] AJ¥ Fof| FF3lo} BEZQ W
=S AFT F 547 30C oA 160 rpmo 2
wofatdct. wjokk®E F 2500g0 A 2087 94
£2)5td cell massE A AF cohg 2 F5US 5
B-7F #¢] chitinase inhibition test®] A2 A}-&

shsich

5. Colloidal chitin®| X

Colloidal chitin®] Z#)+ Angela(1986)2] o)
71Z8dvk. & Chitin(Sigma, practical grade) 100ge]|
FAE 2E o] 4T o 12417 wHHEE ¥ glass
woolZ oiz}slm A o3}l i

2718 EFF4

£ 718t 6,000X gl A 1587 AR s
dejzl AAE-L 5N NaOH=E pH 7714 34|71
F 6000XgollA 1587 9AEesle] AHEE
Ak AAZe 29 FHFE 9o 6000XgelA 15

E7F AAFEsla o] 3Ae 453 wrEste] A
EL F835 ARSI o]2A sk 9d¢)= colloidal

6. Chitinase crude enzyme2| Z=X|

Chitinase #A&Aol+= Kimura(1981)¢] e
we} ol o] Astel A F%3 crude enzymed E
Ao I F 34359 ol ZRE A3
ALl 50mM9 citric acid-Na,HPO, <5
(pH 5y& go] mafdt 3 YAlHe)slo] Qdojxl A%
Hol| BFAFRUE-E AA3) 7hsle] 70%9 £3 3%
AbtBu}g-ol-g odgirh o] EElelg dAalHelste
QI X FAasRE vlof) A}8-stdd

| L5ute]d Imle] wlg 2 o] AAES
—70T o] R$E3}o] & A4uE3-A] chitinase?)
Brde s Abgsiodch

7. Colloidal chitin2 2|ZE 28} chitinase ENEH

Chitinase®} #4-2 Kimura(1973)¢] wlo] oz}
colloidal chitin®} crude enzyme?] ¥HEAHE-Ql N-
acetylglucosamine®] <& wlA Aekgto = n Z3Ja]
gt JEAuRS.e 0.2M acetate buffer(pH 5.2) 0.1
ml, colloidal chitin(1.25mg of chitin) 0.2ml, crude
enzyme 0.2mle} ¢7]l chitinase inhibitor2] 7%&-&
Ak 2 o]AE widd 04mlE o] uHeE AlH
Lo g2 = wiekd giAl % ol 2HTE ¢
o] AR Eolich B

il

lob
2
&
bz
= olo
S |
= (o
o oo
oY

Wo] ule e
2ubE-g AR A Z ¥
3l % 17,000X gell A 20
N ) chitin®] )
& v AHF i)
N-acetylglucosamine 2] v]# A ake. Waterhouse et
al.(1961)9) uhyo] e} sl F YAPEY 05
mlel] acetate buffer(0.08M, pH 5) 0.5ml& 23 ¢
7ol E3} sodium borate 0.3ml& 7}sle] B
oRE F 7RI B B HoA FEsdd &
F ArhE EHAA TR AE o2 8.7ml H
AHE 93 7)ol A& A ZAIg EhrilichA] 2Fp-di-
merhylaminobenzaldehyde 1g, " %A} 50ml, 534+

,d
2
s

r

2
D
ol o
w o
ah
r\l
N
1
ﬂo{_c‘
£

de ol
g
e

(SN
it
z

-acetylglucosamine 2]

e oft, Okt



Chitinase inhibitor #59] ¥ 3

2.5ml) 1ml& 7pebe] F-3-3] kg F A-2ol4 30
E7r HAAF T 540nmel X FIEE SA sk

8. Chitin azureS 7|ZEZ2# chitinase inhibition
rps]

Colloidal chitin®} crude enzyme& AH&3}ed chiti-
nase inhibitiont% el 58 132 Agsle
AN & 752 AR dHlRY chitin azures}
chitinase & ]—313}04 chitinase2] °}A52 zj&els}
9dtHSomers et al.1987). &, chitin azure(Sigma) 1.2
ml(4.8mg/1.2ml 0.1M acetate buffer), chitinase(Si-
gma) 1.2ml(8.6 unit/1.2ml), 0.1M acetate buffer(pH
5.0) 1.2ml, n]AEvl kol 0.6mlel| &A= Merthiolate
(10%)E F7tste] A4REEYS WX 37C 9 &
Zoll 4] EAaube-g AlFch vbENA] F 22)70F ub
EgAo 2 HE 15mlE Fshe] 2,500XgolA 10
ZF AR F Asas 570nm°1]/l-] FAEE

. A W e EANE-S AlSsle] ulb
NA] 12A17E% $9f 22 *’“’d AAH-e 5o

A

A

i) o[o

]
T4 ¥2=E FAshdct 01%-;‘-74] Aol F
Eo2HE ¥hg 24)7kS Z1FC R F ukg 12 4
kol Ao} mlAYE wheFel Aol o3 chitinase 1A
& AREIRcHE 33=).

°1>3 olo i Hz olo

9. Chitinase inhibitor ZF2 MEAH

EAF 7BA] 3 24 % 39 s Yool chitinase
inhibition &35 vhehd 752 vigA S vlzle 20
WA FApElal o] F 25T o] Husle 83 gy o
55 ARk 2T Srelelle 22 %9 chiti-
nase inhibition 37} & dF2 wgNe F4}
sto] QA 31T oI35 FAbslgic)

B R

zﬁhoﬂx{ FAY Bk ZRE oF 200 o]F9
wATFS EHLH o5 439 vk AHE Yol T gk
chitinase 1r1h1b1t10n 24 D AEAAS &) Ri"/]-

3 1& colloidal chiting 712 E 33 38 L9
Foll 24 Ao 2RE 248 crude enzymed-
chitinase®] AP o2 3 E A4S Ao 20004 E
] A E-20] uf okl o] Folali= chitinased A4S
ZAMEE Az F fae] Zaje] Yl 1578 w59

B2 EYUE ebd Zolth ol A4
F& FE w9 chitinase inhibition E3E= &2
Zel e, o] FFEEYE ALgAMI} 50% v)Rt
4l S-113} S-25F chitinase inhibitor S&EFFE A

Table 1. Chitinase Inhibitor Effect with Colloidal chitin-
Crude Enzyme Reaction

A B C % Enz. Activity

[(A-B)/C X 100]
S-25 0.108 0031 0226 34.1
S-11 0.153  0.051 2 45.1
S-45 0162  0.046 2 513
S-74 0.160 0.036 2 549
S-153 0.145  0.020 2 55.3
S-18 0.159  0.031 2 56.6
S-73 0.163  0.023 2 61.9
$-38 0.171  0.018 2 677
S-42 0182  0.029 " 67.7
S-36 0182  0.022 P 70.8
S-22 0.175 0011 2 72.6
S-71 0.188  0.012 2 779
$-23 0.200  0.020 P 79.7
S-17 0203  0.019 2 814
S-3 0259  0.015 2 107.9

A : Absorbance of complete reaction mixture inclu-
ding enzyme and fermentation broth

B : Absorbance of reaction mixture lacking enzyme

C : Absorbance of un-inhibited enzymatic reaction

Table 2. Chitinase Inhibitor Effects with Chitin Azure-
Chitinase Reaction

Incubation time A B C
S-11 2 hr 0.098 0.054 0.046
S-25 ~ 0.082 0.041 %
S-11 12 hr 0.103 0.056 0.135
S-25 s 0.098 0.043 P

A, B, C are same as explanations for table 1.

Table 3. Percent enzyme activities of S-11 and S-256
auring 2 - 12 hours of incubation time

AQ12h-2%  B(12"-2"  C(12"-2") % Enz. Activity

S-11 0.005 0.002 0.09 3.3
S-25 0.016 0.002 2 15.5
% Enz. Activity = (A-B)/CX100

wasic.
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Fig. 1. Non-ecdysed sitkworms. Culfture supernatant of
S-25 strain was injected into 2 to 3 day-elapsed pre-
pupa after spinning.

Table 4. Chitinase Inhibitor Effects in Bioassay Experi-
ment

S2 S3 S52.53
control 4 5 4
S-3 4 5 4
S-11 1 0 0
S-25 0 1 1

S2 and S3 represent 2 day- and 3 day-elapsed pre-
pupa after spinning, respectively. Each number means
ecdysed pupae among five treated silkworms. Each sil-
kworm was injected with 20u/ of fermentation broth.
Same amount of medium was also treated as control.
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