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ABSTRACT

In this study, Aeromonas veronii DYU-Too 19 obtained in Dacun, Changhua, Taiwan was
screened for chitin degradation. This study explored the optimal cultivation conditions of Aeromonas
veronii DYU-Too 19 for the breakdown of chitin. The one-factor-at-a-time method was used to
investigate the effect of different carbon sources and concentrations as well as peptone concentrations
on chitinase activity and the production of reducing sugar. Response surface methodology was used
to explore optimal cultivation conditions for the production of reducing sugars through chitin
degradation. The results showed that the highest chitinase activity in 5% pB-chitin culture was
1,572 U/L. The highest proportion of reducing sugar was 15.4 g/L in 4% B-chitin culture. When 0.5
g/L peptone was the nitrogen source, the highest chitinase activity and reducing-sugar proportion
were 1,850 U/L and 12.5 g/L, respectively. Central composite design was used to investigate the
optimal cultivation conditions for the production of reducing sugars by Aeromonas veronii
DYU-Too 19. The concentrations of B-chitin and peptone were significantly related to the level of
reducing-sugar production (p < 0.05). The optimal cultivation condition obtained by the response
surface methodology was 4.42% pB-chitin and 0.55 g/L peptone, which had the maximum
reducing-sugar yield 20.52 g/L. The optimal cultivation conditions yielded 20.24 g/L reducing sugar.
No significant difference was observed between the experimental and the predicted values. Therefore,
this response model can accurately predict the yield of reducing sugar produced by Aeromonas
veronii DYU-Too 19.

Keywords: Aeromonas veronii DYU-Too 19, Chitinase, Reducing sugar, Response surface

methodology
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CB (chitin broth ) FyZesn ekt - FILEAEERAE£%
TEKRES 2 B - HAHRCR 0.03% KHPO, ~ 0.07%
K;HPO,~0.05% MgSO,~0.03% peptone ~ 0.03% yeast extract -
20% -5’8 -

(Z) BRETEZHHE

HU -5 TE#R (g) ¢« R (mL, 12N) LB 5 1: 10
FEoRENER 1h 1% LUK E/OKERIIFEER > 75 L
[k pH Kt 6.5 % > 14 6,000 rpm EfE.Ca 30 min - g2

e

FTHE - HU3 ~ 4 g BB T EFYHEE 100 °C Hiwz - R
A THSR THE REPURABRRA TH BIFRHETH
B RGELURABREE T H R T -
(=) ERBEk
B EaE & Aeromonas veronii DYU-Too19 i = &2 (b4
RFABLLFIRS R 3% - SCHHRRR A T R i R | % T
T BAH DR T H R
() BFEEEEEZAE
RS EREL 4,500 rpm Bl 15 min {% » B 1.5 mL
EERIA 2 mL KsFe(CN)s 2 7] (0.5 g Y KsFe(CN)s /&
figEl 1L 2 0.5 M 1Y NaoCOz 7 1 ) » B #7K4 15 min »
440 0 1A 420 nm (U-2000, Hitachi, Tokyo ) HIEIRSGE
[4] > LA N- 2 o e P e o FRte it
() BT E O RESEEIAT
Yk DL 6,000 rpm By 15 min o BYF3E 0.2
mL A& 0.1%[EAELS T/E 22 Mcllvaine buffer(pH 7)1 mL >
1F 40 TN FE 30 min 7% » LA 10,000 rpm B0 10 min » BY_E
AR 0.75 mL fIAZEEEK 0.75 mL K KqFe(CN)s 27 2
mL - BFYHE/KS T AE 15 min o FR2ANTE - FR R 420 nm
AEWEE - BE2EMRA (V) ERABERIE 400 pHT
T B EEREAE T E AR 1 pmol REIFNE - B K 1 ¢
ESLHERE I
(N) HtrgERgr ghset
AAFZEER A B FERT E 2 (response surface methodology,
RSM) 73#fr [2] » R —R—AF A2 45 - Bt RIE p-
R THREEARESHORERRA T HEk i TEZ
BOEET R R - LR SRR TR R P B A 73T
& 2 EL (star points ) Eidofu,BE (central points) » B8 Bigs
RV TR AT P B R LS eI BN 2 .
B - RT3t AERKEE-d ~ -1 0~ +1~ +d TR > W
BN Z N TaeatA 4 dHatBi SMIERL 4 4 K 0k 3 414k

Wi

at 11 4H5EE - BB LISTR TG STATISTICA HEfT4a R -
FIFSE BT (analysis of variance ) £ [ i e 777>
HEREBHEUIEE

= ERERER

KRR —R—RF R TR » SRR ERR R
FARURIE ~ SUREEA (peptone) JRME 2B EIELT:
FEFI S FE R T A 35S B ik Aeromonas veronii DYU-Tool9
TR Z RO R

(—) Bifk DYU-Too 19 ZEARRHEIHT

EPk DYU-Tool9 26 B &2 LR ARLLIRIES FHRE 2
T KBRS T BRI ER MR A AR T
ZRETT - WEIRE R R MRS R RMEERE T g
A - ZECEILEREOR el YIRS A S TR EE > DL
NCBI BLAST (Basic Local Alignment Search Tool of the
National Center for Biotechnology Information) $7E 24557
Mr > HEE B2 Aeromonas veronii fE{AEET] 98% 0 &
Aeromonas J& ° f544 5 Aeromonas veronii DYU-Too 19 -

(Z) FEBRIESE

Eif& Aeromonas veronii DYU-Too 19 [/ CB BsE AT
BEERR > EEREAERERR (-8 TH ~ -5%TH
TR TH ) 2% T B ol S R A R EH
@ .

HPRLLE 2%2 a- % TH ~ p-5% T H MIBRE T H 2 1%
EHEIE - EJF R 0.3 g/L yeast extract & 0.3 g/L & [ -
B 30T - & 24 h U —2R - JE H B 2051 Rg R g
ERE -

DL 2% B-44 T8 Fylips itz Aeromonas veronii DYU-Too
19 BAEReREZ0EN > WE 1 (a) FoR > RS
I BT - A 120 h B 2UE M E S = Fy 82TU/L - TEAHE) 10
T8z > Aeromonas veronii DYU-Too 19 7 £¢ T/& /g s
JEMEEE Aeromonas sp. DYU-Too 13 = (125U/L) [1] - DL o-
T HERBREA T E BRI - B 2R M S iR Ty
i _EF - 4 120 h BEEEZE M3 Bl By 246 U/L B 137 U/L -

DUR AR RS E B % Aeromonas veronii DYU-Too 19 2
BIFEANE 2 EE  AIE 1 (b) FoR - PIRERIFEEE
BRI S A R R NN _ BT - 028 T E SRR
144 higFIEEETIRS 1.9 o/l ; -2 T ERERE 120 h
=2 E S 5 7.9 g/l B Aeromonas sp. DYU-Too 13 {1 Bacillus
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sp. DYU-Too 17 & A B & AHAT [1, 3] 5 FRARSE TEHS
BEPE 14400 BFRIEEERRS > 179l - FiRER
BT 0 DL -2 TR RRIERS - BRREL A RS 2 % T A S REE
SEMERE AR E - EE L f-5 T B R RHCA R
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BRTRR m] b oy fige - DRI B 220 1 R R I s b o [4,
18] - a-% TEK HERE R I BT 2 RREE T - i
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7 o SYHEREAE TERTEY 120 h B - JEMEETRERE 1,200
UIL » 2138l - BIREE A E 8 baE 4 (b) Fon -
F R R S R S R T - 4% FEREA T 5
B AN AREZ 8REEE > 495299/l -

FER4E B » Aeromonas veronii DYU-Too 19 [ p-%%
THEBRIER - WikEAR S 2% T E RS 1,572
U/L FEJFEEE AR 15.4 g/l o f-28 T EFRGEERIRRAL - I
RGN DA p-5% T E RGNS > b S T
By - HBIF i p-5% TH[8] -

() FEEEBRRRE

ik Aeromonas veronii DYU-Too19 [}, 0.1~ 0.3~ 0.5~
0.7 52 0.9 g/lL Z E AR A EIRESTE - 5 Ry 4% p-chitin » 2
30 CEEE » 5 24 h B —2 > S HBE S EAE R AR
R » PRETA [ERE 2 B O RS Bk AR B R 2 -
#k Aeromonas veronii DYU-Too 19 &N iR EAEE N
iR ST E O AEREEIEEE - W 5 (a) Aon o BFERA
TR [EIR S 2R BRI - B Z0E M B 120 h I T S
PUashn 0.5 g/L & st B e mdite 1,850 U/L - 2 R AR 1

4E 5 (b) Fon - Foi R R B RE g o

(a)
gL
4 0.001%,
-+ 0.03%.
- 0.05%.
201 o oom,
e 0.00%,
2
5 oswd
:
z
i 1000 -
E
2
O s
0 . . . . . .
0 pry Y 7 % 1 W 18

Time (h)

EEBORINRRE 050/l Hig s @R EEE R 12.59L -
Aeromonas veronii DYU-Too 19 7 4& T8 oy il fo R
Fir% £E B 35 EE Aeromonas hydrophila A& [4] -
(F) #TEIRRR RBEE
PR —R—RF R R Rttt A S el i AR B
Tk Aeromonas veronii DY U-Too19 73 fi# 4% | & 7 e i i vk
o "—R—EFEGEFIGH > Pl 4% B-5%T 8 Fobielf B
0.50/L 25 1 B EURIRS - AR 2 5% T H s fg
JRBEESS - AWFZELL p-5THE (X)) BEEABRE (X2)
TIHTF o BEETEE R Aeromonas veronii DYU-Too 19 445k
BIFRAER 8 -
1. B
Tt A 4% p-7 T EBEL 0.5 g/L EAMAREIR
BT AR ER TG AT Z &K (level) EAHE
REYINR 1 - WERN TSR3t A 4 458 SN
R4 R 0EL 3 dHEET 11 4HEER - (R —4H R SBIUH
BTGt ER  METAES )/ HER - FHHEET
—HH R OB ZEEER - R 2PN

(b)
14
—a— 0.01%.,
1 —— 0.03%.
“1 —e— 0.05%.
—— 00T,
A w4 = ooms,
=
3
ER
@
2 g
0 . T T . . .
0 4 48 T % 120 144 158

Tims (k)

B 5. AEEHFREZERZE Aeromonas veronii DYU-Too 19 » (a) &1 B ERSET

% 1 Ul EBEET BRI T

45 (b) BFEMEKE

Coded Levels
Factors

Symbols

-d -1 0 +1 +d
B-Chitin (%) Xy 260 3.00 4.00 5.00 5.40
Peptone (g/L) X, 029 035 050 065 0.71
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& 2. PRSI ER

S-Chitin Peptone
Trial Coded Levels Actual value (%) Coded Levels Actual value (g/L) Reducing sugars (g/L)
1 -1 3 -1 0.35 14.56
2 +1 5 -1 0.35 16.22
3 -1 3 +1 0.65 14.37
4 +1 5 +1 0.65 19.00
5 -d* 2.6 0.50 16.18
6 +d 5.4 0 0.50 18.45
7 0 4 - 0.29 15.31
8 0 4 +d 0.71 18.46
9(C) 0 4 0 0.50 20.18
10(C) 0 4 0.50 19.61
11(C) 0 4 0 0.50 20.54
*d=1.414

No.9(C), 10 (C) k 11 (CO)F R LHEEE =K

* 3. RIEHEEAZ BRBOIR

Parameter Sum of Squares (SS) Degrees of Freedom (df) Mean Square (MS) F ratio P-value
X1 11.3185 1 11.3185 14.1362 0.0132*
X2 15.6621 1 15.6621 19.5611 0.0069**
X 6.1868 1 6.1868 7.7270 0.0389*
X2 19.9976 1 19.9976 24,9759 0.0041**

X1 X3 2.2052 1 2.2052 2.7542 0.1579
Error 4.0033 5 0.8000
Total SS 51.5544 10

**p<0.01 *p<0.05

3D i fE (CCD 10v*11c)
RIEREE = ERRIHR NP

BetTRBR

6. 6-%THARORRENERBEEXE L MKE

THi [

X1 ¢ p-chitin powder

X, : peptone

2. BREER

A LR RS B A TR Y8 R A R E
Z&ER O FIRFR 2 - DBRIEARE (Y) EfEEZEEE W
T (B-26 TH (Xo)~ A (Xp)) HETHAE - LK

Y =-25.9080+12.2251 X;-1.6881 X,%+70.8686 X,-84.7764 X,
+4.9500 XX,

LhepupyR B B B R R BT W03k 3 - R
Bt pRTEHEE (X)) RTEEAREE (X))
R SIREE K (p<0.05) f-HTHEIRER (X,°) B
BB (X)) () “RIEREE /K p<0.01 - ffif p-$% T E B
EHM T ZZEAER (XiXo) WA TR -

A FH o i U5 A A s A g R - S IR I 7 7
B (% - GBS e - 4008 6 B - BT p-28 T EEE
LA A R AT o LR - B B - SRR TS
YT BRI Ry 4.42% B-7% T HEL 055 g/l EAIK -
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o =] =
-] = =8
o B Pl
R ° 2
5 =
400 -
| 4 -
100 5
0 i] L 4
0 24 41 7 0§ 10 144 148
Time (k)

B 7 itk Aeromonas veronii DYU-Too 19 A il trfbiss

A TGS EIR AR FNEE R - £y 20.52 g/L - Ragii B st
ZEER > HIOE TR R RS - BERERE 7 At
T~ o EIFEEE 8 R 20.249/L > BFEDAMENEAAER > FoR
I [E e ECEE B U TH S H Tk Aeromonas veronii DYU-Too
19 ZEEREER - BREE R R R MR TR I
LT ISR  IRFIE VI RIRRAE T B D ARE RN
oyl > ST B G R 2SR R R BT R - DL
TR 2R A S B B R T B RE M R B a2
JREEFRIEAESS 1200 ZEEIR =% - ik T -

d ~ &

A DL E1TER 5 Aeromonas veronii DYU-Too 19 £
EEEM M KT AR RS
B RO SR [ AR R M R RO R - R
S BRI R A 2 A R R -

—R—HEFERBERER > DAREBRE (o-%%TH - f-
LTERBREALTE ) & » EHk Aeromonas veronii
DYU-Too 19 E5&JY 4%p-5 T BN » BRI EEL S 154
g/lL - DIAEEAMEE (01030507 5209¢g/L) 5
B AoiixEERERE 0 DL05 g/l EQEER > BH
P S8 12.5 g/L - ik Aeromonas veronii DYU-Too 19

it 4%p-5%T'5E ~ 0.5 g/L EEH R - HigREEE B - AIH
AR AR T PR G

fULR GBS R B A Y - T HEBHE
e EHEREEEEARETE  QUEtIER T - ik
BRI Ry 4.42%p-%% T'H L 0.55 /L EEH I - m] SR A
JRBEZE R - Ky 20.52 g/L - LIS TS Z S st g R e T
B EERGS B FNEE B Fy 20.24 /L - 4 S 81| e
FFHHE EEEOI R AR 2 > TR — Bl e (AR B D) A
Bk Aeromonas veronii DYU-Too 19 4 E Y FEa -

M fE oF

4

SEIR

1. MG (= 98) 0 LL Aeromonas sp. DYU-Too12 4z N-
ZFRST BlE R A T AR 2 R - REREAY)
FEFERH R S L3

2. - BREGR (B 81) - [mlfEf i BB AR ME
ViR A E L2 ER b TG > 39(2)  3-18

3. RET (R 100) » Hik Bacillus sp. DYU-Tool7 A=z N-
ZER%T BE R - RERBEAEYEFERE
EEN

4. FAVREE (R 97) - S Aeromonas hydrophila Tool2
A N-ZWGs% T S0 2 B RO iRsT  RERE A
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