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一株耐辐射新菌种的分离鉴定及其多糖的抗氧化研究 
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摘  要 【目的】确定新疆辐射污染土样中分离筛选获得的一株产多糖的耐辐射菌株 W36-1 的

分类学地位和抗氧化特性。【方法】对该菌株进行的 60
Co 辐照，结合菌落形态和菌丝特征显微

观察、Biolog 鉴定以及 16S rRNA 基因序列分析。采用苯酚硫酸法测定其多糖含量，采用 Fenton

法测定多糖的粗提物对超氧阴离子清除率；用 DPPH 法测定抗氧化性；采用邻苯三酚自氧化法

测定对超氧阴离子的清除率。【结果】 W36-1 可耐 5 kGy 辐照，为一株欧文氏菌属(Erwinia)新

种；其粗多糖含量为 53.17%，该多糖对超氧阴离子清除率为 75.63%，对 DPPH 清除率为 62.43%，

羟基自由基去除率为 54.89%。【结论】菌株 W36-1 产的多糖具有抗氧化性。 
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Isolation and identification of a new radiation-tolerant species and 

the antioxidant of its polysaccharides 
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Abstract: [Objective] The taxonomic status and antioxidant properties were studied on the radiation 

resistant strain W36-1 producing polysaccharide from the radiation-tainted soil of Xinjiang.    

[Methods] The strain W36-1 with the 
60

Co gamma rays irradiation was classified in combination 

with characteristics of hyphae of colony morphology and microscopic observation and Biolog    

appraisal and the analysis of the 16S rRNA gene sequences. Phenol-sulfuric acid method was    

employed to determine polysaccharide contents, the polysaccharides on O
2

 scavenging effect were 

measured by the Fenton method, the anti-oxidative effects of extracts were studied by using DPPH 

and pyrogallol autooxidation methods. [Results] The strain W36-1 was a novel species as genera 

Erwinia, and it could survive at 5 kGy of the 
60

Co gamma rays irradiation. The crude polysaccharide 

content was 53.17%, its polysaccharide to the ultra oxygen anion clearance rate was 75.63%, the 

DPPH clearance rate was 62.43%, the hydroxyl free radical removal rate was 54.89%. [Conclusion] 

The polysaccharide from the strain W36-1 has the antioxidant capacity. 

Keywords: Resistance to 
60

Co gamma rays, Erwinia sp., Identification, Polysaccharide, Antioxidant  

activity 
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1  材料与方法 

1.1  材料 

1.1.1  土样：  

1.1.2  培养基： (PDA g/L)

200 20 16 pH  

(g/L) NaNO3 2.00 K2HPO4 1.00

KCl 0.50 MgSO4 0.50 FeSO4 0.01 30

16 pH  

1.1.3  仪器和试剂：UV-2550 -

DPPH (1,1-Diphenyl-           

2-picryhydrazyl) 95.5% 6%

Sigma  

1.2  方法 

1.2.1  菌种的分离和纯化：

30 °C 4872 h

PDA

 

1.2.2  
60

Co不同辐照剂量对菌株进行耐辐射筛选：
60

Co (0 1.25 2.50 5.00 kGy)

 

1.2.3  菌种鉴定：(1) 

[9]
Biolog GN2

 

(2) 16S rRNA

[12]
DNA

DNA 16S rRNA

PCR 27F 5′- 

GAGAGTTTGATCCTGGCTCAG-3′

1492R 5′-CTACGGCTACCTTGTTACGA-3′

 

16S rRNA

GenBank BLAST

16S rRNA

[13]
 

1.2.4  多糖的提取和纯化：(1) 

W36-1 72 h 100 mL

6 000 r/min 10 min

3
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6 000 r/min 30 min

70% 23 40 °C

[14]
 

(2) Savag 5

-

(200800 nm) -

200300 nm
[15]

 

1.2.5  多糖的定性显色、纯化评价和含量测定：

а-

250−280 nm

[15] [16]
 

1.2.6  多糖的抗氧化功能：(1) DPPH

[17]  

(%)=[1−(A1−A2)/A0]×100 

A1 DPPH

A2 A0 DPPH

 

(2) 
[15-16]

Fenton

1 mL 0.15 mol/L FeSO4 0.3 mL   

2 mmol/L 1 mL 0.7 mL 

6mmol/L H2O2 25 °C 1 h OD510
[17]

 

(%)=[1−(Ai−A0i)/A0]×100 

A0 Ai A0i

 

(3) 

[16-17]

 

(%)=(A0−A1+A2)/A0×100 

A0 A1

A2  

2  结果与分析 

2.1  菌株 W36-1 的耐辐射测定 
60

Co

W36-1 5.00 kGy

( 1)  

 
 

图 1  菌株 W36-1 的耐辐射测定 

Figure 1  Determination of resistance to radiation of the 

strain W36-1 
 

2.2  多糖产生菌 W36-1 的鉴定 

W36-1

(G
−
)

(1545 °C)
[18]

2 3  
 

 
 

图 2  菌株 W36-1 菌落形态 

Figure 2  The colony morphology of the strain W36-1 

 

 
 

图 3  菌株 W36-1 菌体形态 

Figure 3  The cell morphology of the strain W36-1 
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Biolog GN2

W36-1 SIM 0.5

Kluyvera cochleae SIM 0.35

1  

16S rRNA

GenBank MEGA 5.0

ClustalX NJ

W36-1

Erwinia

Erwinia pyrifoliae Ep1/96
T
 (AJ009930)

97.1% 97.0%

Erwinia sp. W36-1

4  

 

表 1  Biolog Microstation 系统的 GN2 测定卡菌株 W36-1 的生理生化特性 

Table 1  Physiological characteristics of strain W36-1 

 

Reaction 

 

Results 

 

Reaction 

 

Results 

 

Reaction 

 

Results 

 

Reaction 

 

Results 

m-  

m-Inositol 
− 

 

D-Sorbitol 
+ 

 

Gentiobiose 
+ 

 

Uridine 
− 

D-

D-Cellobiose 
+ 

 

D-Trehalose 
+ 

 

Turanose 
+ 

 

Xylitol 
− 

D-  

D-Arabitol 
− 

L -

L-Alanine 
+ 

 

Glycerol 
+ 

L-  

L-Serine 
− 

D-  

D-Fructose 
+ 

D-  

D-Galactose 
+ 

 

Citric acid 
+ 

 

Dextrin 
+ 

D-

D-Gluconic acid 
+ 

L-  

L-Rhamnose 
+ 

α-D-  

α-D-Lactose 
+ 

 

Sucrose 
− 

D(L)-  

D,L-Lactic acid 
+ 

 

Inosine 
+ 

 

Succinic acid 
− 

L-

L-Glutamic acid 
− 

 

Acetic acid 
+ 

D-  

D-Raffinose 
+ 

α-D-  

α-D-Glucose 
+ 

D,L-

D,L-Carnitine 
− 

 

 
 

图 4  菌株 W36-1 的 16S rRNA 基因序列 N-J 法构建的系统发育树 

Figure 4  Phylogenetic tree showing the positions of strain W36-1 based on 16S rRNA gene sequences by the 

Neighbour-Joining method of MEGA 
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2.3  多糖的提取和纯化 

2.3.1  多糖的提取分离和纯化：

-

5 200 nm

 

 

 
 

图 5  W36-1 菌株产多糖的紫外-可见光光谱图 

Figure 5  Ultraviolet and visible spectrum of the 

polysaccharide 

 

2.3.2  多糖的定性显色、纯化评价和含量测定：

а-

260 nm 280 nm

53.17%  

2.4  多糖的抗氧化研究 

75.63%

DPPH 62.43%

54.89%  

3  结论与讨论 

3.1  多糖产生菌株的鉴定 

W36-1 16S rRNA

(Erwinia sp.) 

Erwinia pyrifoliae Ep1/96
T 

(AJ009930) 97.1%

97.0%
[18-20]

 

3.2  欧文氏菌产多糖的研究现状 

300 ( 51 70 ) 20

30

[2122]
 

Gray
[23]

Erwinia chry-

santhemi Fukuoka
[24]

Erwinia 

carotovora
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