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摘  要：【目的】从腐烂的褐藻中筛选一株海藻多糖降解菌，编号L206，分析其对不同多糖的

降解能力。【方法】通过形态观察、生化单因子试验及 16S rRNA 基因鉴定细菌，DNS 法测定

海藻多糖降解酶活性等。【结果】海洋细菌 L206，革兰氏阴性短杆菌，生长对数期为 3−21 h，适

宜生长的 NaCl 质量浓度为 0−3% (质量体积比)；通过 16S rRNA 基因鉴定为白色噬琼胶菌

(Agarivorans albus)；L206 被海带粉诱导至 72 h 时，综合复合酶活力达到最大，其中淀粉酶

活力最高(28.17 U/mL)，木聚糖酶次之(23.83 U/mL)。【结论】白色噬琼胶菌 L206 是一株多能

型多糖降解菌，对褐藻多糖有特殊的降解能力，具有潜在开发价值。 
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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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1  材料与方法 

1.1  实验材料 

1.1.1  菌种来源：

L206

(Laminaria japonica)

(Gelidium amansii Lamx) (Ulva lactuca)

 

1.1.2  主要试剂及仪器： (Marine 

Broth 2216) HiMedia Laboratoratories Pvt. Ltd. 

India (Agar) Difco

(SSM) HiMedia Laboratoratories Pvt. Ltd. 

India (Alginate) (Cellulose)

(Xylan) Sigma (St. Louis MO

U.S.A.) (Glycerol) (Soluble starch)

Panreac (Fucoidan)

(Sargassum siliquosum)
[11-12]

DNS

[13]  

RI-930

 

1.1.3  培养基： 40.3 g/L (    

1 L 40.3 g )

1.5% (PSMB)

0.3% [15.0 g

500 mL ( ) 1.0×10
5
 Pa

20 min] (SSM) 25.0 g/L

(MMB-Lami)

2216 (MB g/L) 40.3 3.0 Tris-HCl 1.0   

NaCl 6.0 NaNO3 1.0 KH2PO4 0.1



2210 微生物学通报 Microbiol. China 2014, Vol.41, No.11 

  

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

pH 8.0 1×10
5
 Pa 20 min  

1.2  方法 

1.2.1  菌株筛选：

(MA ) 26 °C 48 h

 

10 mL

26 °C 200 r/min 24 h

(OD600)  

1.2.2  菌株鉴定：

26 °C 48 h

 

(

BBL
TM

 Phenol Red Broth 

Base) IMViC ( ) ( )

( )

[14-15]

[16] MB 1%

26 °C 160 r/min

(OD600)

pH MB

NaCl 0 3% 6% 8% 10% (

) 26 °C 160 r/min

24 h (OD600)  

16S rRNA

(27f 5′-AGAGTTTGATCCTGGCTCAGG -3 ′

1492r 5′-ACGGCAACCTTGTTACGAGTT-3′)

PCR L206 16S rRNA

EzGenom NCBI BLASTn

GenBank

MEGA 5.05 Neighbour-Joining

 

1.2.3  酶活测定： MMB-Lami

26 °C 160 r/min 48 h

4 °C 9 600 r/min 30 min

Preiss Weissbach Hurwitz
[17-18]

DNS (

) (U)

1 mL 1 mol

 

1.2.4  数据分析与统计： Excel 2007

SigmaPlot 11.0 SPSS for Windows 

15.0  

2  结果与分析 

2.1  菌株的筛选 

25

L206

0.3%

(MB) 

[OD600(PS)−OD600(MB)>0] 0.3%

( 1)  

L206 MB

1 L206

0.3%

(MB) 0.3%

[OD600(PS)−OD600(MB)<0] L206

L206

L206 0.3%

1−3

4 OD600(PS)−OD600(MB) −0.141

5 (0.527)

0.3% 0.3%

0.3%

0.3%

L206
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图 1  菌株 L206 在多糖培养基和液体培养基(MB)中的菌体浓度差量变化 

Figure 1  The growth ability differential changes of strain L206 in polysaccharides medium and liquid medium (MB) 

PS MB . 

Note: PS: Polysaccharides medium; MB: Marine Broth 2216. 
 

2.2  菌株鉴定 

2.2.1  形态观察： L206 MA

48 h 2.3 mm

4.1 mm ( 2)

( 3)  

2.2.2  菌株 16S rRNA 基因鉴定： L206  

16S rRNA (G+C) 53.1%

GenBank KJ179834

EzGenome NCBI BLASTn

GenBank L206

Agarivorans albus MKT 106
T
 (BARX01000062)

99.72%

(Agarivorans albus) L206

4  

2.3  菌株的理化及生长特性 

2.3.1  菌株的生理生化特性：

1 L206  

 
 

图 2  菌株 L206 培养 48 h 的菌落形态 

Figure 2  Strain L206 colony morphology for 48 h     

 

 
图 3  菌株 L206 的革兰氏染色结果 

Figure 3  Strain L206 Gram stain results 

 

 

 
 
 

图 4  基于 16S rRNA 基因的菌株 L206 与模式菌株的

系统发育树 

Figure 4  Phylogenetic tree derived from 16S rRNA genes 

of strain L206 and closely related strains using 

Neighbour-Joining method 
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表 1  菌株 L206 的理化特性 

Table 1  Physicochemical characteristics of strain L206 

 

Physico-chemical indexes 

 

Results 

 

Physico-chemical indexes 

 

Results 

Utilization of carbon sources  Catalase − 

D- D-Fructose + Oxidase + 

D- D-Galactose + β- ONPG + 

D- D-Glucose + Urease − 

D- D-Maltose + Physicochemical characteristics  

D- D-Mannose − Arginine − 

D- D-Raffinose − Lysine − 

L- L-Arabinose − Ornithine  − 

L- L-Rhamnose − Indole − 

Lactose + Nitrate  + 

Sucrose − Malonate − 

Xylose − TSI + 

Adonitol − M.R. + 

D- D-Mannitol + - V-P − 

Inositol − Citrate − 

Sorbitol − H2S − 

Enzyme activity generated  Gelatinase − 

Agarase + Salicin − 

+ − . 

Note: +: Positive; −: Negative. 

 

β-

V-P

   

 

0−3% NaCl 

( ) MB

6% 8% 10% NaCl ( ) MB

( 5) L206 NaCl

0−3% ( )  

2.3.2  菌株的生长特性： L206

4 (0−3 h) (6−21 h)

(21−60 h) (60−132 h) ( 6)  

MB 0.3%

L206 ( 6)  

 
 

图 5  氯化钠浓度对菌株L206 生长的影响(26 °C、160 r/min) 

Figure 5  Effects of concentration of sodium chloride on 

growth of strain L206 (26 °C, 160 r/min) 

 

L206 (0−6 h)

(6−15 h) 84 h (15−84 h)

84−132 h L206

 



: 2213 

 

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

 
 

图 6  海带多糖对菌株 L206 生长曲线的影响 

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

 

 
 

图 7  菌株 L206 经诱导后所产酶的酶活力 

Figure 7  The activity of inducted enzyme from strain L206 

 

1 1 L206

7

L206

3 d

(28.17 U/mL) (23.83 U/mL)

1.92 U/mL 2.05 U/mL ( 7)  

3  讨论 

3.1  菌株 L206 的理化特性 

L206

(Agarivorans) Agarivorans albus 

MKT106
T

Kurahashi Yokta 2004

[19]

L206  

[20]

L206

MB

[7]

L206

 

NaCl

NaCl
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NaCl 0−3% NaCl ( )

[21]
 

3.2  菌株 L206 对海带多糖的利用能力 

L206

L206

51.9%

(30.54% 81%)

(6.98%)
[22]

L206

(7 d

7 d ) L206

( 1−3 4

5−7 )

L206

[23-25]

[26]

L206

( 1−3 )

( 4 )

( 5 )

 

3.3  菌株 L206 的应用前景 

L206 (21 h )

28.17 U/mL

( )

 

4  结论 

(1) 

L206

(Agarivorans albus)   

(2) L206 21 h

 

(3) 

 

(4) L206
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