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Isolation and identification of a seaweed polysaccharide
degrading bacteria strain
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Abstract: [Objective] A bacterial strain, L206, which could degrade seaweed polysaccharides was
isolated from the rotten brown algae. This research aims to analyze its ability to degrade different
polysaccharides of seaweed. [Methods] The morphologic, biochemical and physiological
characteristics and 16S rRNA gene were analyzed to identify the taxonomic position of strain
L206. Then the activity of seaweed polysaccharide degrading enzyme was measured by DNS.
[Results] The bacterial strain was a Gram-negative short bacillus. Its logarithmic growth phase
was 3—-21 h, with NaCl concentration range from 0 to 3% (W/V) for suitable growth. Phylogenetic
analysis based on 16S rRNA gene sequence comparisons indicated that the strain L206 was
Agarivorans albus. The comprehensive enzyme activity reached maximum level after strain L206
was induced for 72 h by the powder of Laminaria japonica, amylase present the highest enzymatic
activity (28.17 U/mL), and followed by xylanase (23.83 U/mL). [Conclusion] As a
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multi-functional polysaccharide-degrading bacterium, Agarivorans albus L206 shows a special
ability to degrading brown algae polysaccharide and has a great development potential.

Keywords: Marine bacteria, 16S rRNA gene, Polysaccharide-degrading enzyme, Enzyme activity
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Figure 1 The growth ability differential changes of strain L206 in polysaccharides medium and liquid medium (MB)

1 PS: ZMHGFEE; MB: WIKEEFRE.
Note: PS: Polysaccharides medium; MB: Marine Broth 2216.
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G248 GenBank, % 5k KJ179834 . f#
EzGenome #k {4 F1 NCBI fi BLASTn # {1 %I
GenBank H1 ¥ 7 #4104, TRIBE L206 S5
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FHALPE R 99.72% , 0% TR BE R 1 0 B B
(Agarivorans albus), %450 L206, HRGEEW
DL 4,

2.3 BRI R A KM

231 BAMRRVEIBE LA  pRAR 0 B LR
W 1R, KK L206 RELASLME . ~3L0E . %

2 BIFK L206 35T 48 h BIE&RTS
Figure 2 Strain L206 colony morphology for 48 h

3 EIHK L206 E=RRBLER

Figure 3 Strain L206 Gram stain results

Agarivorans albus AP63 (HE584798.1)
Agarivorans sp. HI6 (FN554606.1)
Agarivorans albus MKT87 (AB076559.1)
L.206

Agarivorans albus MQ3221 (KF017575.1)
Agarivorans albus UDC384 (HM031978.1)
Agarivorans albus MKT 106" (BARX01000062)
Agarivorans sp. HS (1X070040.1)
Agarivorans gilvus WH0801"(GQ200591)

I: Aliagarivorans marinus AAM1"(FI167390)

Aliagarivorans taiwanensis AAT1T(FJ167391)

l_'
0.005

4 ET 16S rRNA EEREH L206 SERNAEKRR
REREN

Figure 4 Phylogenetic tree derived from 16S rRNA genes
of strain L206 and closely related strains using
Neighbour-Joining method
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Table 1  Physicochemical characteristics of strain L206

Ak FEPR ZhR Ak fAR 4R
Physico-chemical indexes Results Physico-chemical indexes Results

k5 A FIFH Utilization of carbon sources 4 {k & 5 Catalase -
D-!R 4 D-Fructose + AL Oxidase +
D-2FL¥% D-Galactose + B-FFL M ONPG +
D-#j % ## D-Glucose + IR Urease -
D-42 2f % D-Maltose + A4 Physicochemical characteristics
D- |82 %% D-Mannose - &R Arginine =
D-#i-F4# D-Raffinose - 2R Lysine -
L-FT {4 L-Arabinose - 5% Ornithine =
L- fR 4= ## L-Rhamnose - M5 Indole -
¥ Lactose + fiFfiR£h Nitrate +
HEME Sucrose - A —l2Eh Malonate —
AHF Xylose - = HHEkE g TSI +
A 2 Adonitol - B4 MR, +
D- || #2 % D-Mannitol + VA -
ALEZ Inositol - Frig R Citrate -
1174 Sorbitol - ik & HaS -
A= A BEE Enzyme activity generated B Gelatinase -
Bl Agarase + #% % Salicin -

e o+ B - B

Note: +: Positive; —: Negative.
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AT B S 0-3% (TR L)

232 HEFRBVEACHEE: Fbk L206 ZE K HAT G
() 4 NIHY, BIEEZEI(0-3 hy, %4621 h).
S (21-60 hyFEET-4(60-132 h) (1 6).

MB BRI FRIER A 0.3% A A, #F

S WX AR L206 A4 2k i 2 (8] 6). 1tk
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NaCl (%, Wi¥)

5 SIREXIEK L206 4 ACAIRNG(26 <T+ 160 r/min)
Figure 5 Effects of concentration of sodium chloride on
growth of strain L206 (26 <C, 160 r/min)

B TR BR L206 BYAE KA . SEZZHA(0—6 h). T4
Wi(6-15h), MFFMIZERK E 84 h (15-84 h), T
Wik 84-132 h, BARE L206 75 LIMEE H T (1A £€
BB R0 b AT R r AR Ko s vl H A K
R RE = AR Mgl R F I , o3 ff R PR 208
FAK,
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6 BT ZMEITER L206 £ KL AIS 0D

Figure 6 The effects of Laminaria japonica polysaccharides on growth curve of strain L206

35.00

= 30,00 r
25.00
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Enzyme activity (U/m

il

— 8 Alginate lyase

0 Amylase

Q Cellulase

0 Laminaria polysaccharidase
o Fucosidase

0 Xylanase

1(d)

B 7 Btk L206 ZiFESEF~EERIEEED

Figure 7 The activity of inducted enzyme from strain L206
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http://journals.im.ac.cn/wswxtbcn



2214 Ay @ 4% Microbiol. China

2014, Vol .41, No.11

VRV AN A S5 IR K A B Y T AR AR . AN R Y
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FE K i e 2B OUH R 2 08) i 2o 3
(A P20 1, SRR T 2 A 7o v i S A A i A 7=

http://journals.im.ac.cn/wswxtbcn

A=y IS SR AL S0 A A AR 4R
4 Z

(1) F B SRTH 3 0 12 00 SR 5 e S
o B BN RE WAL BrOlR FLA n] T4 il 46 B 2 W 1Y)
THEAIE L206, J& 2 [CRAPEAI, e h
F £ 1 B0 1 (Agarivorans albus).
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