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BE:XRGESREREATREAEREE, MAEEMED T HFARER = Ekad
—ANEERE, AFRAFANREHEN S EE — %G~ HKEWE % MA-B22, Z#
REZXZKHAME,Z 16S IRNA FH X ¥ X%, 5 Tamlana agarivorans sp. nov. 4 99% [& &
¥, B A7 F € K Tamlana sp. , £ 2216E R Kb @ AR R0 F 60 h, 5% 25 C, &4
PHY 6.0 XU TFlE T, ETERERAG ELEAEMERLRAHL THFEN
BREEAAR AR FAT(HEERENG6.0 %) ,HFENIKEB(EHEREH 2.5 %o) , B
HEREWATERWREREN 25, ERFLAHBRALE, ZERIABKEE N TRE
1021.79 U/mL, 8RBT 48 & 8.82 f o S22 H Kt Tamlana sp. & ¥ B7 I By V& 1 ¥EAT % € 5F
RUEFELE, ANE G TREREG T ER TS FARAR R EN S

EH
KB IR B VE Ol R E
hESHES S 917

TBCA—Fh K2, FENARE OE
FLLRPERBDE , B h IR (agarose) MR
Ji¢ (agaropectin)) £H i, , J2 ¥ B Tl b 4= 7 F1 R
B)THBERZ —, AR BREEE M o R AR
BN —AEERR, B THEG M, TiEF
P BRI E B, H RN AARRA, R S T
EH, 2 RN AT B, BEr, NgHE
T Wy 4R B R I A SRR R o F B S A
B, EBAREBET IV SEARRANERE T, B
ML AR T R R A B ENEB B XS
FrME,

PG BA T K HIR I E MR R Y BRI
BERIRITAR, B A Groleau %™ 45 — ¥k M ¥ K 43
BB ERENAE —HKERARE
( Pseudomonas galatica) L3, A 1B & N MEHEH
SYEER T B R AR B, EHRUE 3R
B E B A Pseudomonas™ . Pseudoalteromonas™’

Streptomyces[gj . Alteromonas'™’ | Microscilla™’ | Vibro'®

F Cyiophaga'™ %5, & 3¢ M %% 5 #3 ( Haliosis

1545 B #A : 2008-12-10

&5 2 3§ :2009-05-19

NEKFRIRAD A

diversicolor ) RPN 738 B — R =5 7= BrUBC B I B AR, #7)
%5 K Tamlana sp. , ERTE S % To B
BT A THEE , A5 S0 WK H =B IR R
Wik, X R B B AR AT T UM, MRS
SR PR IRM R EAR HEE BRI A,
1 #hBS A
1.1 EFE

2216 E ## mise ik HBAKS ¢, B
BE1 g, 588 15 g, BEER =45 0. 01 g, A TK
1000 mL (£ 0.8 pm fLARUEELIR) -

BMABRRENE EOAKL g, BEE
1 g, 37881 g, A\T#/K 1000 mL (£0.8 pm
LARUBELIER) -
1.2 BHEHIE

DSk JE 7758 37 AR 2% 5 6, JC B Y8 K v ik
Wz, 2 BIBALA, R BRAR, B E SRR A S K
WS FBIRTTE 2216 E AR R E TR L,
28 THEFF 48 ho X FAi 38 M1 P i B AR E AT

AR R : H5 AN =" B HARBIS & R R (2006AA10A407) ; I 3P SRR (NYCYTX - 47)
BIREE B &, Tel:0592 — 2187420 , E-mail ; sunnyzhaoj @ xmu. edu. cn
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S4B, AU B B K — MR HE AT JE 22 55 1o
1.3 BEHRESUE

it R e T B B B R, AR RIZR 28 Tt
7% 48 h, E 2RI 5 MEREIRIE R,
1.4 16S rRNA EHE#) PCR ¥ 3 FFIME L
REEES#

16S rRNA 3 F#) PCR ¥ 3 B2 ul &
EEREWA 50 pL KEEZEMEAKH,99 CHEiRS 7
15 min,5 000 x g B.[> 10 min J5HL_FEHIT)IE4E
PCR ¥3, SRAH40H 16S rRNA i HZ| 4 27 B/
1492 R,PCR S NitA R B &S50 8 ] Mk o

AR 5 PCR Y& gk Bk G, #
Tk, REFFZEE AR (LA T) WER
B, Br 8 16S rRNA ¥ %, i i+ NCBI
{ hitp ;. www. ncbi. nlm. oih. gov/) Blast 5 7 38
FEHCHFFIETEES . B 2FFEx
EMBL #718 FE { hitp ;// www. ebi. ac. uk/embl/} ,
HIFEFS AMOIGoM),
L5 BEiFTAE

4 CTHERERL 6 000 ¢ min B0 20
min, 3% % BI C5#HASHE . B 1 mL fHEEHE A pH
7.4 PBS FREE S0 £F, B 0.5 mL FEEE =
HEE. TEREPMAZFERH 0.5 % HEEER
37, F 50 CHKEH & R 30 min ; A =4
R R sk #E B DNS sl 2™, BB T
100 CHs K KIE B A 5 min, R HEEFIR, B
LEBARRBE 25 mL, KK 520 nm 4B 6
B, AW KRG AR, LRSS v
Hh 2k , AR HE A v i 2 B S T R RS T AR IR DR
VMg, £ LRRMNAMT,1 mL #¥ 1 min f=
A1 pg RIFBEER—NE S BRAL, LUT g B
e L, BAYIRA 3 AT

BT A 2 BB S 7 (U/mL) = AA x 1000 x
n/k - t, FHH A HPEEN R RN RCE,n N
B AR RS R ¢ B S NI R] ka2 Y
R,
1.6 $KML5™EMErNE

TEREEEF 12 h 2 )5, B 4 h BUE—K,
3 000 r/min B.[> 5 min, LA KB FRIE,
PUAESEK Xt IR, T 600 nm AL SHAE,
[ B0 E R R OB
1.7 EEEHMKL

BRI A B3 744, X3RRI E

6] \pH #E4T T — RF| LW, B RERLR
T 5 T 7 B R R MK L B IR IR
I IE RSB0 E B 3 7 BB 4RI IS 1o

2 4R

2.1 BEHHBERMTERE

M ZREHUA [ HR AL 5 B B 2R B R I
H—#RE Bk MA-B22, 7674 1 BEGSTE SR I
HE GBI R %, K %85t 8, BKmiH
B, VB R B R R S 7R BT R IR 2R
TG, 3 R E AR5 20 mm §) 7K #7325 B 1Bl (/&
D) RBRERRE iR, EX R AEESREN
TR B SRR,

E1 MA-B22 BERIRAE= AL bE
Fig.1 Photograph of strain MA-B22

with agarase acticity

2,2 16S rRNA I EEE#

B MK PCR Y& LW Fr e, i
NCBI Blast 5 %4z & o B %177 5 #E47 [/ P54 b
X, 45 5 B R % H Ak B MA-B22 5 Yoon £ A
K E B E B Tamlana agarivorans sp.
nov. WML &R, 28 9 %, P LEEN
Tamlana sp.

2.3 Btk MA-B22 EKF7~Eg i 4%

SEREERRY, Eik MA-B22 AR 578
HHIFERESNEMX(E 2) . BEKRIER
FHE R A K R, BEE IR A,
BERMAERK BB AR, 24 h FEKEEBE,
Lr 48 h it , A BB RKE, MEEART
B MAE 1 AT LUE N, &R BHE ) B 5
iHE] 2 60 h, BETE 353 343. 44 U/mL,,



6 3 O  —HRETURES R R MA-B22 15T SR A AL 1039
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EE a0 -2.0
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‘;E'.E 150 - =t
85 100- LU=
g ﬂ'g . . -3
5l 20 80 8o, o

40
BEFF TAl/h

cultivating time

B2 ZEERTE X E BB
Fig.2 Effect of cultivating time on the production
of agar enzyme and growth

2.4 REEEXE#HK MA-B22 RN

BEMRTE 16 ~30 CT¥REA K, ¥IRE X 40
CLEAH , AELEAEK, A 3 Fin, BikTE
25 CTPEFRABERNENE ), A RFEE
AR

B35/ (U/mL)
enzyme activi
[=2]

S

0 10 20 30 40 50
BRI/ C

cultivating temperature

E3 REEREXHEEBRRE
Fig.3 Effect of cultivating temperature

on the production of agar enzyme

2.5 EFEELR pH B # MA-B22 FEFRI %
i
WnE 4 B A FERE GG pH E T R AH, K
TS IAFE,. EEKRIE pHE N 6 WWEARS
7= BE ) , HER —E 19 pH BN TG, HE B
B AR T 4 8 B K B B
2.6 ATig/KEEXE# MA-B22 *ERI T
T BB N I ACAS [ B A% B R Bl &k B
R EE, G5 R R R E8 BE X 40 TR i K B - B A
EEEZW(ES) , AW KEEN 25 B4R
RE R BHE S o
2.7 RIEXEH MA-B22 FERRI I
RIBREAREPATGHRDHBI DT L
oI A R E AR NE BB MR %

TURTER AN o RIR 43 B X B MR EEAT R I 7, T
EEEA, HRINE 6 fin , BERAHAEAR
T+ NE DR, R SRS . T
FPHBEREMRRAT RN E S,
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B FRIEiR fhpH
initial pH
B4 HEFEER pH W AE~E R
Fig.4 Effect of initial pH on the
production of agar enzyme
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Fig.5 Effect of artifical seawater with various
salinity on the production of agar enzyme
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different nitrogen resource
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Fig.6 Effect of different nitrogen resources
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1040

K =¥ R

33 %

B , X AR R A R BEE R Bl —
R 5 , 48 1Y 7 B T ) BEE 2R B R R B
T TR 7) BB B4 A BYRE S 8 %o,

Wi/ (U/mL)
enzyme activity
[o1]
S
(=]

0 5 10 15 20 %
FRFERIZ/Y,

concentration of beef extract

B7 FERESE X HE B RN
Fig.7 Effect of different concentration of beef
extract on the production of agar enzyme

2.8 ERIERXEH MA-B22 FEgHIR T

TR ATRERIRAE O ME—BRIER SR 57 B AR,
Ao PO M 1 A B, ZEBIR VR O ME— Tk IR B 3
FETAR A BR WSS (E8),

21200
3% 1000
g'g 800
NG 600
i 400
g2 200
g 0 ————
Edif] ki R
agar galactose glucose
sucrose levulose mal tose
AR IR

different carbon resource

B8 FEBIRXHE B R
Fig.8 Effect of different carbon resources
on the production of agar enzyme

A IR BiR A R JBE o TR Ao 7 S )t R
(E9)o HTEARWE N 2.5 %ol , B AR B9 7™ BEE
HBH

500T
450 1
4001
3501
3001
250+
200+
150
100+

50+

0 1

B G/ (U/mL)
enzyme activity

2 3 4I
SO/,
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B9 FRREREXHE~EBRR
Fig.9 Effect of different concentration of agar

on the production of agar enzyme

2.9 EXXRHERETWEFE

IR RN R LR Ry B AR IR L 4
R R BRI XA F @A R34, 2
173 R 3 KFHIEREE, LAHE 3 fFHR
R RBEATHNSE M. EXLRERNT 2
APTREL ML 2, WF2 PATLIEH, B
SR B X B R B 7 B AR AR B3, TR
FREE—EEACEANERRDN. RERE
FHEHEEAGHR 2.5 %o, FNE 6 %o, FALM 25
%0,
2.10 FMFHETEHK MA-B22 {7 =HiE 5

R A BB SE RIS B IR AR X
BPEATIER , = B W 35 1021. 79 U/mL,
R RTHIBEE S48 T 8. 82 %,

®1 EXXRER
Tab.1 Orthogonal test result
a5 AR (%o) 4PBE (%o) FALH (%) E&7% 73 (U/mL)
no. agar beef extract NaCl enzyme activity
1 1.5 6 25 691.67
2 1.5 8 30 500.28
3 1.5 10 35 537.07
4 2 6 30 616.83
5 2 8 35 756.81
6 2 10 25 808.69
7 2.5 6 35 790.13
8 2.5 8 25 834.36
9 2.5 10 30 746.11
K1 576. 340 699.543 778.240
K2 727. 443 697.150 621.073
K3 790. 20 697.290 694.670
R 213. 86 2.393 157.167
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R2 EXIRAETHR
Tab.2 Variance analysis of orthogonal test
T ERIR fREFEIT AlE JiE F{f
source of variance square deviations degree of freedom variance F value
Ik 72 506.716 2 12 084. 443 20.369 *
agara
ik 10.825 2 1.804 0.003
beef extract
ks .
NaCl 37 101.775 2 6 183. 655 10. 423
RE . 7 119.26 2
error ratio
B 116 738.576 8
sum
T« RrEFREE

Notes: = Means significant difference

3 itig

1E4 07 1k, BRI B AR MR
FERTE St I 3 Y K B R 4 T
TTREM B, NPkl 15 #RA R ERK,
51T Cellulophaga ,Cytophaga ,Microbulbifer ,
Glaciecola , Pseudoalteromonas ,Pseudomonas ,Alteromonas
1 Agarivorans 3£ 8 &, MK EKE . BKIEARK
WYREE & (Vibro) R B M AT 5 )8 ( Pseudomonas )
FIWEZH M 1 /& ( Cytophaga ) 5539 9 % WJE . A3C
Ak 5 LA P 7 35 1 2 R R R A, 220 ML
TR B A 7 e 7K A 25 B BB ) R/ N 2] B HL e
BRREREST , X — M B B 0™ BRI R T Y
Eitk MA-B22 HEATIR AR, & 16 SIRNA 73
RERFRBTHAFERK—AHE Tamlana, B
i IS R I T2 B R A DB ) B 7 B AR AR 1Y
B, A SR B I B T R E A
Jam "% JWE K o 53 B ) — Bk 40 B Zobellia
galactanivorans,,

K MA-B22 e g ferp, RERMA& S5
FEEHE AR EIEMR, EREEK 48D
B K2, B S M0 BT B, A 60 h ik
FImig, X5 R%™ A TR 40 B
B . =B Rh 7T LI 2B 047, 12 ~ 48
h BZABE XK 48 h FHARERH, 2
60 h KIS AR K, N MA-B22 H#HR7E
F BRI A BRIR BEA T A K FIRE AR i 7T BB A A [F]
FRITE , BRI , B B 7 b ) F) HE RS T 400 A R B
JEcH , KBS BA R, BT IRE ™ R
s B , FT BRI R AN R ARGE,

TEHE—F IR

TERBRRIR LR, WEAF IR 2 3R 3%
FER MR, L RIS ) R, TE SRR v —
BRIRH AR EP AR TS T &E. X5EN
$HGWEE S NE S EW L% (Gelidium
amansii ) ¥ I 4 B 1) %8 VE DT I PR AR TR AT-22 R
[F], AT-22 7E3% S ot AR o, LA 29 00 O i — ik TR
B, AR SR R %, (E B BBV S iR 22, T MA-
B22 7F HABME—BRIBRMA T , EARAE K, ZHBK
BB TR R B A AR TR, 3 5 B R LA R R
FETE AR AT . TR [B] B SRR TR BE X P B
NBE—EFLM, LI E RN, BFER
BN GESRE K, BT A A BB 3 B ke, e
DHE—ERENEEKRE, FITHSHAR ™6,
{BFEE R B P SRR YR B A3, 3R AR R
K, EREREAR, BRI 53 7= B, B3R
JBE = A B /N 43 3 SRR LA i 40 7 1 A
T3, BrLAVR B 0.25 % HYBRIE R & ih & MA-B22
AR BRI

D IRE R A B 1Y 7= i o R B SR A DNS &
e B PEAR R R S BR1TE N . EWSMES
VEAEME R R A4 T 1 mL B 1 min =4 1 pg
EIFWEE X — BTG AL, Wik MA-B22 B
B RR SR EE BR ) , e m iR AR, &
WO RN SR = 8E 5, W€ HEE S
115.84 U/mL, 7E B4 14 F BB TS BT % 1021. 79
U/mL, F=FE iR T 8.82 5. 5EMIMREK
WA T 72 WS J7 WA, Bacillus sp. MKO3™ g
14. 1 U/mL; Alteromonas sp. E-1"*' %4 58. 4 U/
mL; Vibrio sp. Strain JT0107""' % 66 U/mL;
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Agarivorans albus YKW-34 18155 83 U/mL , B ik
B EEE  BA — 2 ILE. BEREMARL
W AR BRI B R , B 7= ok BAME AR A
W B 5, ASMRBRE M 40 B MA-B22 357 R A 1]
B REMESE, PR S, BR — BRI TR,
St —2 T R M R B TR AR Y T O B b
o

B REFERMERELREAT B
MA-B22 ) R B 5% ZEL N - 3R 2. 5 %o, 4+ PY
B 6%o, AL 25 %o, HLIRHE A ALV B3I TE
BREQT B 25440 B . TR MA-B22 BOE R
RS $EF7HE pH 6,25 C 1B IR¥E#E 180 1/
min, ZEFE 1 % ,150 mL 2% & 30 mL, 33 60
he NEBRERTLUAN, ZEKRESEAFATEE
J7o WKEE 25 ~ 30, RERIRFE 20 ~30 T
FRAEBSR S M . SRR AR B SRR T AL
Z— MR PE —ER N AR, A%
B SR Pu ke 1 R B B 43 1 1 2 MR BRI PR A
MA-B22 1y H o — 1k B R 0™ He e o A g £
AR, TTRB R VS TE B 224 8 , 57 B S AL TR ™
HETESLYI R LA T 4 ) B, A A T R 4
FREFE . LRI KA W BE e B AT
g5t R BRI R RER —EMEM,
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Isolation and identification of a bacterium MA-B22 producing
agarase and the optimal cultivation of enzyme production

LU Bin, KE Cai-huan, YANG Ming, KANG Kang, ZHAO lJing
(College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract ; Agarase plays a key role in degrading many complex polysaccharides. The screening of agar-
degrading bacteria from marine environment and organisms becomes an important means. A gram-negative
bacterial strain, MA-B22 with high agarase activity was isolated from small abalone Haliotis diversicolor. By
16S rRNA analysis, this strain has 99% homology to Tamlana agarivorans sp. nov. , it was named Tamlana
sp. in this report. Under 2216E medium, the optimal temperature, pH value and culture time are 25 C,
6.0 and 60h respectively. With one-factor-at-a-time method and orthogonal designed experiment, the
optimal compositions of the ferment medium were confirmed. It contained 2. 5%0 agar, 6. 0%o beef extract
based on the salinity of 25. The highest enzyme activity of agarase was detected by DNS method at 1021. 79
U/mL, which is 8. 82 times higher than before. MA-B22 demonstrated high-performance characteristics of
enzyme production. This is the first report on the agar-degrading Tamlana sp. and optimal cultivation to
enhance its enzyme activity. The results provide a basis for constructing engineering bacterium for
expression agarase genes and potential probiotics of abalone aquaculture in the future.

Key words ; agarase; enzyme activity; culture medium



