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WEL, KBz, RAEK, RER, XHEF

(B¥lmERY RihEbs, B#  201306)

# B FRMEE(ECS.2. 1.132) SRR TMA TP p1,4-
MR RRIO A , LS8 B S A TR M I R (R
WA, BARE2 - 10). EEMN . RS SHBEY I
7. RIGETE , DGR — B, M 11 AR
B E R A S1 BRAEFRFE BRI B bR . 2 TACRI SN
R IR P TS, B H, R REE R
VAR R Bk, AR LTS BB S AR A A b
% 165 tDNA FESUAMT, S8 M b R B BB, A
¥ (Streptomyces roseolus DH) o ¥— 4 i 7 & B & (B 9% B
R RBHRER B 30 °C, RERVIE pH W 7.2, 518

Huasa: URRBEIE BiE, &
AR SRR A, R
SRR DR T R
R Ak, KBESHE £HE
A ABRFIEF 16S rDNA PR3 4307 , % 5
A VEAR AR A A OEER
( Streptomyces roseolus DH) . B A L
SUBIRER AR, R
FisE, LA B AR B S .

XK@ R R BB

BBy 1% BRAAE M, RERE R 0.5% BEMF. WARGTE %4

60 h R, R W 7 AR B E S 5K (6. 10 0. 12) U/mL,
LR BRI R R, R, AR R E R

FREBERAE N2 ~10 WREELEH
B KT AT B B LR R ORI , BAA R R A2
HEH, AR A RIVEESIREE MK
REARCER" . HE, AR AR
FEAENEERENERERE, EERET %
58NS IR AN L R B i KR s e
e, BA RN RN ERTFRE T

FoBM R ( chitosanase, EC3.2.1.132) g
W RIES T B-1,4-WEH B K, ok il
HRRERBNREER, EFERETER.A
BEHAEY, R EHREmMA MR, B,
RERRIG L — 1 & T M Y 52 SROBE B i ) B U s
PEIRTT, F- 3R 5] 1Ak Wk YR B 55 SR VE B | 0 1
R FE RN AW ER AN TITHRRZ
—o AR, NIFBREEN
TIEP RG] T —RIR G KB
BRI, JREAT TR S S B AR R B

B H: 2010-09-09 {&[E B HA : 2010-11-26

HESgE . TS 201.3
AERERIRA . A

R E, A K BRIA AT R R R E T WRE
fill, . /5 R A BOE AR A T SERAR

1 ARk
1.1 ##
111 kR

IRIHERET EBHEFTRREBREF
S Kb AR AR g X, £ BN SR T S M S AR
b Hgih KW ESe R A IR 11 fr IR
TR,
1.1.2  FEHFH|

FERME (L BEE o 90% ~95% ) R AEH
EREELERE: (BR) W B HZA R Bl H R
A 4R 2 4 DNA 4R BUAHN &R IR T KRR A
WA (AR B RRA AL AT R N LR E A
" s HAEIIH o E = AT A A B

E&WAB: bR AFEBLEHESTA (080219) ; BRI FEBITES (080236)
fEEE ST BAEIL(1985 - ), B, BB A, Tk KM TSR, E-mail; weifuwei2008@ 163. com
BREE: BE T, Tel:021 — 61900362 , E-mail ; jiangxy@ shou. edu. cn
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1.1.3 3EHRE

BT A PR B R 5, AL AT 8
FrEE) HorH (%, W/V): (NH,),S0, 0.5,
K,HPO, 0.2,NaC1 0.5,MgSO, - 7H,0 0.1, %K
FEERME 10,3808 2.0,

EMBRE(BERESERE) HoHK
(%,W/V): BHKO.5, BREERY 0.5,
K,HPO, 0.07,KH,PO, 0. 03,NaC1 0. 5, MgSO, -
7H,0 0.05 , K585 1.0,

B FHEFREASER(% ,W/V): EH
0.5, BE REER B 0. 5, K,HPO, 0. 07,KH,PO,
0.03,NaCl 0.5,MgSO, - 7H,0 0.05, & %# 0.2,

REEBFREESABR (%, W/V): EEHK
0.5, B: 8B 0. 5, K,HPO, 0. 07, KH,PO,
0.03,NaC1 0.5,MgS0, - 7H,0 0. 05, ¥R 5o R
1.0,

1.2 Fi&
1.2.1  P=reBRiEme bR i vk

B RAEW B, BRELHFLTEK
RIVMRSE R0 TR AR, 30 C s
3~5dJ5, A% E R ZHE, JBGE B
BREARE, FRIUIK T EAEE, BFRAET
B TR TAR,30 T 4 ~7 d,RKIEEV B
AERHS5HEEBER WEBRKEERERREE
R R

B RAREE M . K i Bk ok B &
PL2.0% (Fh 7 REEW, V/V) WEMEEAR
FEREFRE Y, 78 30 1€ .150 r/min ¥%3% 72 h,4 000
r/min 15 min BL.O & BEWE , B 5 W E N E
FEERFERETS ) , 5 B AR ) R B R o
1.2.2  SuBRGERETS 6 E

SHRSCERL S ] W 56 JRAE1E LA %, LA
TR REY, AR R :0.3 mol/L ZFRZE np
W (pH5.6)1.0 mL,1% BART=E4E 0.5 mL F1 |k
THEEWE 0.5 mL, RN TE 46 C/K¥E 30 min J5,
AP KEE 10 min 2K 1 5,4 000 r/min.5 min
BELE, R EHWHS DNS 7 & & kNI E
ODsyo MR NMAZEYH LEBEE, HAH
Fo LG EEYT 1 wmol ZER AR
EIFRFETREEE N 1 NS 8L (U) .
1.2.3 HEMEE

TEASFHE R FI D6 B3R i 1 v SR L 2%
AR, B9 RAE AR LR S IR (AR 4 el 4

RFEMCT A(EBHEEFME, 44
Sensititre 4 B E RAEHTEE o

16S rDNA ¥ 3530477 : Sk DNA #2718
MR PR 2 4 5 DNA R FE S
¥ (F:5-AGAGTTTGATCCTGGCTCAG-3'; R:5'-
GGTTACCTTGTTACGACTT-3') #47 PCR ¥ 3%, @
MR Z N 25 pL:10 x PCR buffer (& MgClL,)2.5
uL, $8 DNA 1.5 pL, IE R B4 1 pl,2 x
Tag E 0.3 pL,dNTP 2.5 L, ddH,0 16.2 pL,
PCR 53R KIK K :95 C A 3 min, 95 C AR {4
1 min,52 C& ¥ 1 min,72 °C #EH 2 min, 3t 30 4>
PE3F, 5% 5 72 C & 10 min, PCR =¥E FE |
WAETAHRARMF. 8 fF3)#1T BLAST L
X, B BURE L 8 B B R P 51, A Clustal X 3
172 FFIBREL 31T, F§ MAGA 4.1 #8454k
o
1.2.4 BEARREBERHHR

$22.0% (V/V) WEM B8 A K BEE R &t
THRmREE:, BRIESA U, KEEARHH:30 C,
150 r/min ¥ £ % 100 mL/250 mL, LI KR
WAEARBRIE, EEFEARR, BRBEGIEF 60
h J5 , M€ R BV B RT 7

¥4 pH {H: A§ 1 mol/L NaOH &, 1 mol/L
HCl %W K BE i 9146 pH EH A A2 6.5,
6.8,7.0,7.2,7.5,7.8, 8.0 f18.2, 7 KB
I E BETE

B 457 25 C .28 °C .30 C.32 C & 37
CHEBTRRABEINEEE S

BRIE: 3 A LA 1.0% (W/V) B8 R 50 8
HRR JBEJLT R A e R R A
FHEGNF0.50% 0.75% 1. 0% 1. 3% B ISR
SERMEE N ERIR, A KEERPIE pH £ 7.2, 3%
TR B E S o

RIZ:2HLL0.5% (W/V)EHK FHE.
KNO, . JR % . (NH, ),S0, #1 NH,CI /£ R & IR, LA
1.0% B SERIEVE Bk R , T8V K B %) 46 pH
2 7.2, B 7 KBTI E B o
2 RS0
2.1 HEEREITHIE

WREGHEH FRERGIFEEZLNERE

LR TEPRE 11 fr L4, A7ERBE N ME—3%
W, AR B R 3 51 i B B B B R AR
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RIEEY B BRI RPN F PR 7 RIES&
SRR R XS (R 1), A ER T E I
BRE BESR 72 h 5, M EEBRNE BT,
HRwE A, NERBER . EHESHEE
HAEWE, DR RE MBS = maEa e,

Bk H, B R B M 5, 15 (0. 610 £0.005)
U/mL, Btk I, & D, MAKBEW BT IRZ , 405 8
(0.570 £0.013) F1(0. 390 +0.017) U/mL, H3
B2 (P <0.01) BT HRE,

R1 FHEEHREHIEER

Tab.1 Screening results of the isolated strains

iz ke B E 2 (mm) ZE EE R (mm) EREER/ BEER R WEEH: (U/mL)
A 8.220.3 12.3+0.8 1.50.1 0.130 +0. 003
B, 8.320.3 14.2+0.8 1.70.2 0.140 0. 002
D, 4.70.3 14.0£0.9 3.00.3 0.390 £0.017°
H, 3.510.5 15.7£1.0 4.5£0.5 0.610£0.005°
I 2.510.5 11.8£1.0 4.7£0.9 0.570 £0.013°
I, 3.820.6 10.7 +0.8 2.820.6 0.120 0. 002
K, 4.20.3 14.3+0.3 3.40.6 0.160 +0. 009

I REREHE A RBRCREWMREETAME; « N BEMATE P<0.01,

%I PSR T R R AR R 2 RO ™
MRREA K BBl , A B EEE L EIREBERER
i B 7= AR L H, IR 1 B, Hy L #
D, 3 BREMREGEEE S)ERTE 60 h AP, IR
H, kR, 78 60 ~96 h JI], A& B = BRiG R 477
— A REBEERRE, R ERSE™ WS, v
—BHAERT LR B AR RERNER 58
RFEZH . M THATE R R HEAE 9 h
JEPEBRE AR Wbk Hy, R BB A
SRR, O RE H, O 0 356 BT 45 7 5 2R g Y
ERo

E 2.5 ol
S 2.0 1,
~ ~D
= 1.5 1
§ 1.0
S
& 05
]
0 12 24 36 48 60 72 84 96 108
KR ] /h
E1 E#H.L D, FREEE
P& Bt EIM TR

Fig.1 The changes of chitosanase activities on
fermentation periods of the strain H,, I, and D,

2.2 BHHERE
2.2.1 BEEREASRAEBEARE

e BMEMEREEEIT AR BN, F R
H, B4 3 ik (B 2-A) , TR ™4 HIE
BRMEPR T2, T EOLR (E 2-B), MEK2

AL, ZEREEZ RS, ERERSH—5 3
e BB R A BENE S S 3% IF B B LY R
HRER A, HENENRAE, EERER
HEERRIZ, REPHE, 208K, THR,A
K, FEREHENEERBRL, §HKN
Streptomyces sp. DH,
2.2.2 16S tDNA 55t

#—2EX} Streptomyces sp. DH R F N 4H 347
PCR ¥4 ,783|2y 1.5 kb |9 16S 1DNA K BX, frfg
FF37E NCBI B%8R & 47 BLAST Lo, 45
B SHAMMER(98% ~99% ) KJLFHy
SRR R 5 X BUR{DLBE A B 99% K 10 BT
HETRERT N, B 3 RAXEEREZ WK
DTHURR , AR SR A CEBEEFALE
RIMEBHAEEFHEN D ERRR. &7
BRI T RUSYH R B AR (R
) X EZHEKANREACHERE, AN
Streptomyces roseolus DH,,
2.3 BEFREBEETAR
2.3.1 kEw pHHE

AFEoIs pH KB 7 e SR B S AL 4L
LLINIE 4, b R AL, 046 pH {ELT BAREY 7 B AE
TR, hFF BB W pHAEN 7.2, ke
R A XEE R R T IILPEARER, R
WP REE pH A AFERR LT DR
Y5 58 0 7 A T AR K B R B0 46 pH — B LA
4.0 ~6.5 Ay EMOTT O MR P B A
BEEBERNZESR, B EYEEAFFRAR
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A(X400) B (X20000)

E2 B H, BT LEERHE
Fig.2 Morphological characters of strain H, spore chains

R2 HKH, OBEEF EERENRE
Tab.2 Morphological, cultural, physiological and biological characteristics of strain H,

WHE E WHE E
PN 0.5~1.0 pm kAN ) PR
TEANE REWAE , RN, FRET WTFLER
Ll FhR 5P RFBRT & T, FEHH
BREBR—EHR ROG/RERE/ T +BRHBUE TS PANCNG ¢ LN
RS AERRITLHR LA CAR NG TV 3 REREHE KEGE/REE/T
TR B BRE/REE/L HMmERTUR KEGE/BREE/T
4-MU-B-D-Nt i 2 + HTE-Y -
4-MU-B-D-Bk I - A +
4-MU-B-D-itk i H Bt - Bzl -
apips  4-MU-o-D-NEmREE + Bk -
mWA A B-RE-HE Y + HEE +
4-MU-B-D- FL3EH - iy -
4-MU-B-D-#i 4588 - HEE -
Hilb - FIMW -
TAMC-HER + TAMC-)RE B +
7AMC-JHERR + TAMC-EE R -
TAMC-EAER - RE +
EFRE TAMC-FHRER + TAMC-#ER +
WMAA®  TAMC-ZE R + TAMC-BS &R +
7TAMC- &5 + BER -
7AMC-3 B &R + TAMC-RER +
7AMC-D-FH& R + TAMCHERBR +

E: L FRUSLE ELEFE/ ALY BIEGRBARIS ; 2. Sensitire REE GPID HFRER : 4MU, 4-FE-RMH; TAMC. 7-F £-
TERBRE; +. Bk - Bk,

o TS 232 AmE
Strentomyces castanes ABISABS.S AT 2 I Ui B T B R B R & 52 SR BRI

Streotomyces tanashi ?nsis EU841673.1

B oo ?%’é‘é%‘%%ﬁié%%&l EAREGR(E 5)RE,30 CHRERBRE,

91 treotomyces f1lamentosus AY9I9899. . " [10] =l12] [13]
8L S{zeotomyces roseolus ABISAIEE.1 WEHREHITE T HE T BREEE T 5
A2, A ATt =5 3 B 25 AT B R YR 7 b
B3 T #k Streptomyces sp. DH ) RZ LB R g 1416

Fig.3 Phylogenetic tree of stain Streptomyces sp DH
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Fig.4 Effect of initial pH of medium

on chitosanase fermentation

2 3.5
S 3.0
~ 2.5
_E 2.0
¥ 1.5
# 1.0
# 0.5
B 9
L 20 25 30 35 40
KREBHERE/C

BS ZREEEEXN-RRESEARE
Fig.5 Effect of fermentation temperature

on chitosanase production

2.3.3 BRIFHIFM

Bl 6 7R A [F] o 25 B ok JBE ) B3R TR X T AR
BERE SN , B FT A0, 1% JR A58 SR I T
M. KRR A BT B SRR, B R
DASE SRME B HAT A WAE N B IR A R 55 7 g, LA
RERE Je kR B4 R T HAL IR R Y
BOARRIR, K= MR R B RILF A M, X5
B EE A B,

dillime

0.5060.75% LOK 1.3% 6B Mk g% [Refd Ty R
e A5 Bl & Vi 3t
A E IS
B6 AFRBRIEMEKBETREREERENRN

Fig.6 Effect of different carbon sources

*
=3

SN oI N
SCococoooo

FEIRBEEEIS 3/ (U/mL)

on chitosanase fermentation

2.3.4 RIEHIEI
W 7 Fas A TR IR X 12 R 7 B R e 1R
Ko TEANERS, DB B RN &E; RATH

SRR, KW A BB, (L LA R R AR
PN BN B . ZERGEIEE 30 C.pH 7.2 K
BRI LT K 60 b 5 AW 7R
B A7 T35 (6. 10 0. 12) U/ml, 55 F BT SCHRHR
BB B R WM (B AT 3 U/
R . T

’_1; 7.0
S 6.0
~ 5.0
~

gZh (}

#& 1.0

% [1

T ECE BRA RE SR S
B7 FREEX=E R

Fig.7 Effect of different nitrogen sources

on chitosanase production

3 ghigiie

PLSEERBE N ME— B IR, IRIBE MR AE K- AR
BUEER . HEEHRL LB H R EE,
BLE AR B I 45 R R R B S5, B e
TP RIS & K B IR 48 R T MR
H,, LA 55 AEEARE & 16S 1DNA 5
BT, R R B 2 5 O R B (6 B8 1 ( Streptomyces
roseolus) o B B SCHRIRIE ) 7= 52 SR ERE I AE W &
R YR T 40 B 9 2 AT B B (Bacillus) ™17 1%
¥ & B ( Microbacterium )™, 4% B B &
( Strepiomyces )'* 0. B B M OH B
( Pseudomonus )™ 1 H B W F B
( Penicillium )™ | ph B ( Aspergillus )™ | R B
(Trichoderma) ™ ™', 5T X 45 B /B3 B
T B R Eg, > FHEARR E 5K A
B (Streptomyces griseus) B AT, N K B>
FEERMER R ML T — R E VIR TR

HET , 230X 5 6 B G BY A2 TRk Streptomyces
roseolus DH R EA K BESRMFHEAT T AR5, &R %K
B SR B ARG pH 9 7.2, REERGERE
30 C, Bi& Bk BIR HI K 1% Bk 52 BB
0.5% F Hf. AN REE60 h j5, Bl REE
WRESRMERRE 1% (6.10 £0.12) U/mL, HE{HF
REARARRFHTEBNEEE R AE kK
TRH 52 BGENE , B K B B TS 0 — R <1 U/
mL 7 ST B R B A B bk B B R 7
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3.6 U/mL, & i R BERAUE AR 7 R B VR
& 4RmE 118 U/nl, B HER R B E
BRI AU BTS R B A MR B RE S B T
T AR E AR ET A TR, 5 R B AR
TR T BRI A W], 08 R EEAE 7= 5o R i
B RERERE TR &M,

SEE IR R PR, BERR Streptomyces roseolus DH
e REERLE pH b5 IR SUBRIRIER B 2
5, BRE ZBEARTE P B PR AR RRA
&, TRABTFRE R S A B 3l ) i R i
A Y e R T AR — BT A
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Screening, identification and fermentation of a chitosanase-producing strain

WEI Fu-wei, JIANG Xia-yun,CHEN Shun-sheng, CHEN Dao-chun, DANG Pei-yu
( College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Chitosanase (EC3.2.1.132) catalyses the hydrolysis of the B-1,4 glycosidic bonds in chitosan to
produce physiologically active chitooligosaccharides, polyglucosamines with 2 to 10 degrees of polymerization.
It has been found in many microorganisms including bacteria and fungi. 51 chitosanase-producing strains were
screened and isolated from 11 soil-samples rich in shrimp and crab shells by transparent circles in the culture
media containing chitosan as sole carbon source. After screening of flat-panel, flask-shaking cultivation and
enzyme kinetics in fermentation, a strain (H,) with higher chitosanlytic activity was acquired. According to
its morphological, cultural, biochemical and physiological characteristics and phylogenetic analysis of 16S
rDNA, the strain was identified and named as Streptomyces roseolus DH. Further studies of fermentation
conditions showed that the optimum temperature and initial pH of medium were 30 °C and 7.2, respectively.
Moreover, the colloid chitosan (1.0% ) and peptone (0.5% ) were chosen as the best carbon and nitrogen
sources among the tested ones. Under these conditions, the activity of chitosanase in media reached 6. 10 +
0.12 U/mL after 60-hour fermentation. This strain with higher yield of chitosanase and shorter fermentation
period displayed good potential for future applications.

Key words; chitosan; chitosanase; Sireptomyces; fermentation



