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Study on Chitinibacter tainanensis
fermentation conditions and its antagonistic

effect against plant pathogens

Chih-I Chen, Gong-Ming Huang

Abstract

In this study, the fermentation of Chitinibacter tainanensis was carried out to produce
chitinase and N-acetyl-glucosaminidase and to evaluate their antagonistic effects against
plant pathogens. It was found that when using yeast extract as the nitrogen sources and
calcium carbonate as the buffer salt, the cell mass would reach 2.54 g/L. Meanwhile, by
using chitin as the carbon source, the chitinase and N-acetyl-glucosaminidase would reach
13.2 mU/mL and 558.3 mU/mL respectively in the supernatant of the harvested broth.

It was observed that the cell precipitate of the broth still reserved chitinase and
N-acetyl-glucosaminidase activities. Accordingly, 50 mM Tris buffer( pH7.4) was used to
wash out the residual enzymes activities from the cells. The result showed that 7.17 mU/ml
of chitinase and 558.3 mU/ml of N-acetyl-glucosaminidase can be obtained under a 10-min
sonication. To test the effect of these collected solutions to the antagonistic effects against
plant pathogens, various microorganisms were used in the tests. It was found that the
supernatant displayed a significant inhibitive effect on Scherotium rolfsii. Whereas, the
washing-out buffer containing enzymes showed no antagonistic effect. This result proved
that the antagonistic effect of the broth was due to some unknown chemicals and not from
chitinase and N-acetyl-glucosaminidase. Further investigations should be performed to
reveal the real compounds and mechanism about this antagonistic effect of the fermentation
broth.

Keywords: chitinase, N-acetyl-glucosaminidase, Chitinibacter tainanensis, antagonism,
Sclerotium rolfsii.
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JEREZE (Chitinase) M1 N- Ll fej il
BE(NAGase) - B % 2 tH A (AL IRIR - 32
BB DURIFERCR - 5950 (55—
¥RE Paenibacillus taichungensis B & H
chitinase f{1 NAGase : | C. tainanensis
F1 P. taichungensis FlERE TR » 8
HFEA[E& & chitinase 1 NAGase > £
o £ e SR I T O Y 2 R I TR 2 HE
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2. MERIEGE

2.1. FfEREE
KEBMREMN C
(BCRC17254) -t s LT fit -
J& AT A 0 SEER IR B E S S
chitinase B NAGase ° P. taichungensis {%
RSBk B B E AL WIS
REFsWN AT - EAZFE chitinase BETJ -

Sclerotium rolfsii ~

tainanensis

Glomerella cingula ~
Fusarium sp.~ R. solanii ZRRH GER

Hle s \ERpriedt -

2.1.1. EfE(E

U2 ARORA 7 Z B » DAS RE R AL
bz B 30°CHYRDRAE H RS 24 /)N
RF1% » B 4°C Tt - —HENER
Al o [ RE R AR
10g/L ~ LB broth 25g/L. (Tryptone 10g/L,

chitin powder

Yeast extract 5g/L, NaCl 10g/L) - Agar
20g/L -
222, KREEEE

et b B B 2 (R 2
EAT  ENTEAEEEERT R
30°C ~100 rpm E33& 8 /NI C. tainanensis
KB EARN /5 LB 2.5%f
glucose 0.1%; P. taichungensis T EHE
g R {7/ Chitin 1%, Peptone 0.1%,
MgSO4 - 7TH,0 0.1% -

£ 500ml A7EHER - BoBdiefs £
BEEHL 100 ml (C. tainanensis B5&EFLRK 57
YW F—; P. taichungensis 5%&FEk 47
Chitin 5.54%, Peptone 0.18%, (NH4),SO4
0.16%) - & FallefdisE 8 /NEFZ 10ml
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100rpm fEE(F N » JiZdis e 48 /NI - AT
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2.2.1 Chitinase; 5145717

BL 0.4ml [ B 84 4% &7 )& (pHS.5
0.1M) 0.2ml 0.2ml
CM-CHITIN-RBV (Carboxymethyl Chitin
Remazol Brilliant Violet SR ; Loewe
Biochemica GmbH, 2mg/ml) > B}~ 37C -
[ZF& 30min - FfIIA 0.2ml, 2N HCI > &
A K7 10min » A 10000rpm #» Smin >
B F3E R B & 550nm > JHIELIR SE(E
ODsso » AR IEHIER » SR T &M 2 BE
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BRI EEE - BT C
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Tt (pH=6.8 [FF 2 5.5) - 5%& 4 /\NIF1% »
wERONRETE  HRREER @Y 11
g/L) - INIEAE MEESRT > DU 6-8 /)N
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A 1% & EER - s E C
tainanensis B 4ERFZE > GERAE " - H
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pH=4.78 Fsfxf: - 5590 » $tEEEEIRE
v pH I M FRE > A I p S A [12]
Ffadt » JAh0 CaCO; BRI C. tainanensis
Rg % Y NAGase [Nt E 541 CaCO;s
fRrgEss - MBS C. tainanensis B4 &
o2 GERANE = - FRE =] 41> CaCOs
ZNAN > AT pHAEAERAAE 5.0 - 5.5 [ -
TEANIN 4 g/L CaCOs | » C. tainanensis 5%
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245 g/lL - S EREREININ 1% yeast
extract £ 4 g/LL CaCOs °

3.2. BERAZEER
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BEZOR > PRET(E FH Wi & E(BHSI B
CB) ; 4y %I LL (m) BHSI- SES - (e)
BHSI-PES ~ (A) CB-SES - (V) CB-PES
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& PU(a)chitinase &5 L~ (b) NAGase &5
b~ (c)pH {HE(L ~ (d) CFU/mL E8({L%F
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E(0-96h)5 11 » NAGase EHLZ 4R - 1F
[EPt(c)dr - LA CB £%%(0-96h)##f% » pH
{EPER B R0 pH {E N & =40h
% > pH {HIREAE 5.5 - fEEIU(d) T - Lh
5 R CFU BEAVE1L - DL CB(A)FE
F > 55E(0-96h)i#Ef2 - [MIFf4G CFU {EFE
BRI f0 - & +=10h 1% - CFU HE: K
EHEUEE CFU #49 10" » & t=40h {%
2Ry 0 - FEIFAET - DL BHSI B5EH -
TEEREAHBME(L & =10h 1% > CFU A
R A EHIIUER CFU #4Y 10' & t=30h
&l 2 Fy 0 o FHIELEIA] - BHST A KR
RS AR - RLEEA CB Bk J)
pH (E¥PAEUR IR < FE DTSRI E -

3.3 YRR E 2 PiRe Tl

3.3.1 =IEEZHNE
Glomerella cingula FyiE7ERIEIR
TRIRE s FO428 Fyd oAt < IR &
FOL04 5@ oz AW ZIWIRE @ BN
Fusarium solani JRJRE ~ FO50 5B REEL
JE397% 2 7 SR R FOS 1 B T RRES % 2 07

JHE » BHY Fusarium sp. J55E > RST04
Ry7KAEEER < R R ~ RS0507 Fy7KFE
UL < R B > J& Rhizoctonia solanii
IR  SRO414 Fy/KRERRE 1L 2 S.
rolfsii JRIF I © (FiEZ T H I LT
it -

C. tainanensis TEESE W K1% > (ST B
2.4.1 BUFE ESE ~ PES -~ cell FHEZE - 37

&0 K 2.4.2 HIFpETE P8R - T =0
aEZINERE - 5RMFR - R

A1 HIERES )71 » LA SES B {74
H 1 SES #f RS0507 7K 75 4 fifi
(Rhizoctonia solani)iEREH 100% 7 ]I
fil ¥ SRO414 /K g ML 17 A R
(Sclerotium rolfsii) 53R EHAH 77.95%1
SRR -

Mahadevan = A [13] =% IH S.
lydicusWYEC108 (Actinovate®) k& =
FE& 5700 chitinase » H B HEHURIR EEAY

REST - WHFEEERR 7 RIfHE P. ultimum
HIUNFEF- 32740 » TR AT R H R 4RI 4R
B> T eNEZEERE
(Pythium ultimum) WfGE - (RiEXRE
60% LLE o —ffE i - B/ DR EIE
H Chitinase B NAGase fEFY S. rolfsii
ZAEYIETHH - HER T - #3 SES
HIHT S, rolfsii FHEARCER < [N Ry SES N&
32.34 mU/ml Chitinase E1 10.86 mU/ml

NAGase > [NILFRFHE— 2D tfEat Wy 2]
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B HEH BHSI BL CB =E[E 74554541 » CB broth 2 SES

Bk DL C. tainanensis £2%& 72h » B
B 241 #I#F ESE - PES -
mixture(SES:PES=1:1)EEZK » (2
EERE 2T ET S, rolfsii HET TG 45
ANz = - HF =41 CB broth 7 SES
HA BRI R HR(77.06%) © [
SES B PES > mixture L 1:1 HFEURE1E
HATERE DA Es 36.47% » $IERES ) Fy
SES 27 1/2 - ) BHSI broth 27 mixture *
IR 44.71%[E 2 7.06% - HIEAE

7 o BB | CB broth 2 SES » HHHHY
FITRSR - [ 7o B /S R TR RE 0 2 B B
GEEE o FIE/S(d) BHSI 2 mixture » B
PES B Cell ¥HiFREZMIANHIE - L
B BB AKRE - HIREE AR
plate ; o~ SES #fEn] ] S. rolfsii » {HEZ
BRI RLR - JI5H] S. rolfsii REE -

cell ~

3.3.2. C. tainanensis EiP. taichungensis
S NP SEVES
Chamberlain 2 A [14] % I
Streptomyces violaceusniger YCED9 Bt
] DL 4E  nigericin ~
Guanidylfungin A ~ chitinase ~ NAGase Jz

geldanamycin ~

B-1,3 glucanase ° Jiifd S. violaceusniger
YCEDY {1 EFFZALAFfIE R. solani
SIEENERRE K S. homeocarpa 52
i crown-foliar JHZE - FHEVUE] CB(A)
N F & & f chitinase (&Y 6-8 mU/ml) ; 3%

BA BAFIHIERBER  HEAHTE SR 5
7K H Chitinase ©

El-Tarabily < A\[15] $£%FH SRR
&Pi& P. coloratum 5 [REEHZEE] 2 FLIE
T3 (cavity-spot) » i % e (7 55975 [ BT Y
4R S ONfE TR 3 A BE TR DN T 4HAR
B HIRARAE > RIMSET - RIELHEE - S5k
FigEmfeh » il P. taichungensis » DAFR
R R SRR R 20 W IR R
chitinase & & ; FFLAMLEEZIN . SES
PES EfTHIE SR - EEpai R RIUAT
7~ o BFEVUSH] P. taichungensis 1T B8 —F5%
& N » broth 2 SES & chitinase £y 11.71
mU/ml » ¥ S rolfsii 7 & EK (&
23.53% ; B#EIR 2 SES RAEFHIER
AVEE 11(44.12%) - FHILE]HD C. tainanensis
A P. taichungensis 3528 (3 E A H
EHIEREST s HEZHERE T (K E
7~ C. tainanensis 53& %K 2 SES #5) °

B4 > €35 C tainanensis Hi P.
taichungensis 4y Bl I % 5% & i L i &
(co-culture) » FUFEF 5 FE SES ~ PES 2
W BZLEZR N chitinase Bl NAGase
TRTE S rolfsii 7 HHIRCSHE - RS
HYRIRERE L - SE AN E T BRI - FfE T
#22¥0 C. tainanensis 2 SES A 8.01 mU/ml
chitinase £ 68.24% HIE 2 IH3 » 54 »
co-culture 22 SES A 8.53 mU/ml chitinase
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B 65.29% 1 2 THRY > 1 P. taichungensis
~ SES A 11.71 mU/ml chitinase Ei
23.53% HIE I3 5 C. tainanensis Eil
P. taichungensis 2. SES 75 9.86 mU/ml
chitinase 1 44.12% I 2 Ih5Y > BEoR
Chitinase FE £ 4] = o HA o
co-culture 2 SES Hi{nE &g LELE
% BRGEREANEGRERAER 5
B S KRR TRERE R AR
I - PE&ERFRR SES A FLEEH IR sy -
EILEE IR K2 &
R RFEERIR A& -
#E—HF C. tainanensis 7 SES U
&> HAMER 0.2 £ m pore size ~ filter,
WS AT 1% B I /R (pre-SES) © iR & &L
100°Cx15min iz #{% » HEHITEECR - SES
Fy 78.8% > pre-SES 5 79.2% ; W& 45R
R SR B 2 SES 15(68.24%) -
Chitinase £ NAGase &K= A% Er
JiE 3 SES NE—LEHE<0.2 um 2/
¥ BKBEERIE DTS » SRRy B
Utk - BEE D B LR -

4. ¥Eem

IR B 2 A EE - FERAHR R AT
G FEDUEIRIAEE AR FAR
JRIE | B4k F470dh chitinase 3 fi#25 F J
JR B < 4R EE - (o EL B &R B R JE A S R
BEFEIET ° P. taichungensis 2. SES H]

HIE S. rolfsii - {BfEEASE RALIEIRIFE
#EZR > 1F C. tainanensis ¥2&% 2 PES A
EEElE NAGase; P. taichungensis H5&
K2 SES N imfE Chitinase > {HR#
T BN AR R -
HY > DL C. tainanensis £2&1%% SES » %}
WIRE S. rolfsii HHNHIER - HLA EEE
2530 > C. tainanensis B, P. taichungensis
EE4: 2 Chitinase B NAGase > JEHIEp R
HBAEZZRZ M1 C tainanensis B2&1%
Z SES EHIERER - AIREZKE SES Fre&
INTTEAEYE - gD L
PR B ISy B DU -
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pendimethalin, and metribuzin on the Z%— ~ BHSI 81 CB 5& 557
control of bacterial and Fusarium wilt

BHSI Chitin Broth
of tomato . Can. J. Bot. 19963 74p [ ~chitin powder 2091 /3 -chitin powder 209L
1016-1022. MgS0s + THO 0421 Veast extract 10g/L
KH,PO, 1gL MgSQy + TH0 1gL
(NHy);HPO, gL KHPO4 L
KNO; gL Na(l 2541
CaC0, 4glL
20 T T T
Y DCW 48
12 15 N pH I 4.80
1 O_' 16l L 475
~ 08+ 5 L 470
2 461 £ " 465 3
s g
Q 04 * 124 L 460
02 L 455
1.0
O o i B e e e e B R - 4.80
754
1 o.a-& L 445
704 H,),SO, eptone ryptone  Yeast extract
[

pH

Glucose (g/L)

—a—|B
—e— LB + 0.1%glucose

6.0 —A— LB +1 %glucose
554
50
"°’4——7—F—T1—7—
10-f 4
1
8 - i
6
4 4
24
0\.\‘
0 — T T ¢ ¢ * * * *
0 2 4 6 8 10 12 14
Time (hr)

- NEIZEEWEEE C tainanensis
[EspEwa- 7

16

& — ~ REEJREE C. tainanensis HiaE
RHIRZ 2
25 : I(b)_5_4
244 W77 CDW
pH % 5.3
2.3 / _ _ s,
§ ) % % % % L5.1 o
2 / / / / L 50
111
194 7 % / / / 4.8
B = ~ NEbxlEsSEY C. tainanensis

HE._&L‘FE E/?
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76 BYER E-+ 8 BEE—O-—F=8
T ZHEE I HIESER
Tress @ CH R
Yom o PES SES Cell
2" wg 5 4 e
G| B (%)
2 i [Gcingula| 1593 2433 1085
’ FO428 0.00 0.00 7.46
0 FOLO04 0.00 420 0.00
o yos : RST04 8.75 39.04  0.00
RS0507 25.51 100.00  35.02
i 3 SR0414 19.18 7795  36.07
. 2 FOS50 16.42 2634 20.92
5 FOS51 0.00 0.00 0.00
: I Z EMEE (mU/ml)
| Chitinase 25.64 32.34 5.43
SRR e TR e T ' NAGase | 1331.25 10.86  584.57
=~ RNEEEE " C tainanensis &2
&Y ~ Chitinibacter tainanensis =47

(chitinase, NAGase, pH I
CFU/mL)%# 1L - (a)chitinase & %
{b;(b) NAGase &5 {k(c)pH 1L
(d) CFU/mL S8

WIS S. rolfsii FHEE SIEL#E:

R
control 8510 0.00 -
CB SES 20+12.0 71.06 6.89 8.36

PES 8510 0.00 296 485.04
mixture? 5440 36.47 492 246.70
cell 8510 0.00 0.00 238.99
BHSI  SES 47499 41 433 428
PES 8510 0.00 274 592.50
mixture? 7910 7.06 3.54 298.39
cell 8510 0.00 0.00 451.69

*SES Ed PES FELHTR G
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& 71 ~ C. tainanensis L), CB B¥&/NII&E Z<V0 ~ C.tainanensis B P. taichungensis 1%

HEBERERKRZERREL

&5 Bl Stk 2R ZHIH S

(a)control,(b)SES,(c)PES,(d)Mixtur rolfsii EHRE
e,(e)Cell
PV o ‘
HE iy e L
contrl 8540 000
C tainanensis SES il B4 08 By
Ctainanensis PES 8540 000 joge 20904
P.ichumgensis SES 6540 JARE 1 7 B X
P.nichungensis PES 8540 00 159 06
Co-ulure SES PR 2 i W I
Co<ulture PES 840 000 1430 50598
C.sp and P.sp SES mixfure 407 MR ny T
CspPES and Pp SES mixture. 7040 765 1866 15016

& 7N ~ C.tainanensis ) BHSI B2&7R 1%
EHHEERR2EEREER
(a)control,(b)SES,(c)PES,(d)Mixtur
e,(e)Cell
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[&t ~ C.tainanensis ¥ P. taichungensis 1%
B SRS S. rolfsii
I R B < FEHUAF FH (a)control, (b)

SES mixture by C.tainanensis and

P. Taichungensis, mixture
ratio=1:1, (c) mixture by PES of
C.tainanensis and SES of P.
Taichungensis, mixture ratio=1:1,
(d) SES of C. Tainanensis, (e¢) SES
of P. Taichungensis, (f) SES of
co-culture, (g) PES of C.
Tainanensis, (h) PES of P.
Taichungensis, (i) PES  of

co-culture.
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