
 
 

 
 

Enterobacter aerogenes NBRC13534 
 

 
29  
 
 
 

 
 

 

 

1518D01 

 



1 
 

 

 ................................................................................................................................. 1 

1  ...... 4 

1  .................................................................................................................. 4 

2  .............................................................................................. 4 

1-2-1  ..................................................... 4 

1-2-2 PDA  ............................... 4 

1-2-3  ................................................................................. 4 

1-2-4  ..................................................................................................... 4 

1-2-5  ............................................................. 5 

1-2-6  ..................................................................... 5 

1-2-7  ................................................................. 5 

3  ...................................................................................................... 6 

1-3-1  ............................................. 6 

1-3-2  ............................................................. 6 

1-3-3  ..................................................................... 6 

1-3-4  ..................................................................................... 6 

2 E. aerogenes NBRC13534

 ................................................................................................... 14 

1  ................................................................................................................ 14 

2  ............................................................................................ 14 

2-2-1 PDA  ..................... 14 

2-2-2  ............................................................................................... 15 

2-2-3  ............................................................... 15 

2-2-4  ........................................................... 15 

2-2-5  ............................................................................... 16 

3  .................................................................................................... 16 

2-3-1  E. aerogenes NBRC13534

 ........................................................................................................................................ 16 



2 
 

2-3-2  ........................... 16 

3 E. aerogenes NBRC13534

 ................................................................................................... 23 

1  ................................................................................................................ 23 

2  ............................................................................................ 23 

3-2-1 E. aerogenes NBRC13534  ................................ 23 

3-2-2  ................................................................................................... 23 

3-2-3  ................................... 23 

3-2-4  ................................................................... 24 

3-2-5  ............................................................................................... 24 

3  .................................................................................................... 25 

3-2-1 E. aerogenes NBRC13534

 ........................................................................................................................................ 25 

4  ..... 30 

1  ................................................................................................................ 30 

2  ............................................................................................ 30 

4-2-1  ............................................................... 30 

4-2-2 E. aerogenes NBRC13534  ............... 30 

4-2-3  ............................................................................................... 31 

4-2-4  ....................................................................................................... 31 

4-2-5  ............................................................................................... 31 

3  .................................................................................................... 32 

4-3-1  ........................... 32 

4-3-2  ....................................................................... 32 

5 E. aerogenes NBRC13534

 ........................................................................................................................................ 52 

1  ................................................................................................................ 52 

2  ............................................................................................ 52 

5-2-1  ............................................................... 52 

5-2-2 E. aerogenes NBRC13534  ........... 52 



3 
 

5-2-3  ....................................................................... 54 

5-2-4  ........................................... 54 

5-2-5  ............................................................................................... 55 

5-2-6  ....................................................................... 56 

3  .................................................................................................... 56 

5-3-1  56 

6 E. aerogenes NBRC13534

 ..................................................................................... 63 

1  ................................................................................................................ 63 

2  ............................................................................................ 63 

6-2-1  ............................................................... 63 

6-2-2  ............................................... 63 

6-2-3  ............................................................................................... 64 

6-2-4 pH  .............................................................................................................. 64 

3  .................................................................................................... 64 

6-3-1  ................................... 64 

 ............................................................................................................................... 67 

 ..................................................................................................................... 73 

 ..................................................................................... 75 

 ............................................................................................................................... 76 

  



1 
 

 

 

pH

anthocyanidin
anthocyanin

6
1)

 
β-

p-
( )

2
p-

 



2 
 

2)  

3)

4)

5,6,7)  

8)

 
-3-

12 Enterobacter aerogenes

10,11) E. aerogenes

12) E. aerogenes
13)

14,15,16)

E. aerogenes 

E. aerogenes NBRC13534
 

 
 



3 
 

 
 
1  
 
2 E. aerogenes NBRC13534  
 
3 E. aerogenes NBRC13534  
 
4  
 
5 E. aerogenes NBRC13534  
 
6 E. aerogenes NBRC13534
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1  

1  

p-
 

 

2  

1-2-1  

TML15
TESCOM 120

 10.0 g 10% V/V  200 mL 15
1 (3000 rpm 10 4  )

No. 2  No. 5C  (ADVANTEC )
 

 
1-2-2 PDA  

PDA
p-

 100 ml PDA 3.9 g
 0.01 g  0.01 g  0.01 g p-  

0.01 g
PDA 5

 
 
1-2-3  

10 
cm

0.1 ml 30 7
 

 
1-2-4  
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1-2-5  

15% v/v 1 15 No. 5C
DISMIC-13HP PTFE 0.2 

μm ADVANTEC 15% v/v
U-3010

 
 
1-2-6  

CTO-10AC SPD-10AV UV-VIS
HPLC Shimadzu

 Inertsil ODS-3 4.6 mm I. D. ×250 mm
A H3PO4 H2O = 15 985 v/v

B H3PO4 CH3COOH CH3CN H2O 27.5 210 197 535 v/v/v/v
0.5 ml/min

B (35 %→100 →55 %) 20 μl
COSMOSIL 5C18-AR-II Packed Column 10 mm I.D.×250 mm

A H3PO4 H2O = 15 985 v/v
B H3PO4 CH3COOH CH3CN H2O 27.5 210 197 535 v/v/v/v

0.5 ml/min
B(35 %→100 →55 %) 5.0 ml 37
1-2-5 A B A B 65 35 v/v

HPLC
PDA

4
 

 
1-2-7  

HPLC 500 nm 2 3.0 
ml 4 N 3.0 ml 40

2.0 mL
A B
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A B 65 35 v/v
HPLC

15% v/v A B A B 65 35 v/v
HPLC  

3  

1-3-1  

1-1
1-2

 

16s rDNA Enterobacter 
aerogenes RW9516 RW7M1 99.8%

NBRC 13534  
 
1-3-2  

220 nm 320 nm
220 nm 280 nm

1-4-1
520 nm 500 nm

1-4-2
 

 
1-3-3  

HPLC
4

1~4 1-5
1~4 1-6 2 3 520 
nm 1 4 500 nm 1-7

2  
 
1-3-4  

1-3-3 500 nm 1 4 500 nm

HPLC
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2 E. aerogenes NBRC13534

 

1  

1
E. aerogenes NBRC13534

 
 

2  

2-2-1 PDA  
p-

PDA

 19.2 g/L  28.4 g/L pH 4.0 McIlvaine 
buffer McIlvaine buffer 1/10 15

No.1  (ADVANTEC )
2-1

5
E. aerogenes NBRC13534

E. aerogenes NBRC13534 37 7
 

 
2-1 PDA  

 PDA  

PDA                g  3.9  

           g  0.01  

               g  0.01  

p-      g  0.01  

                 g  0.01  
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ml  100  

 
2-2-2  

12.5 g
15% v/v 20 ml 15

3000 rpm 5
(DISMIC-13HP PTFE 0.2 μm ADVANTEC )

U-3010
 

 
2-2-3  

2-2
5

E. aerogenes NBRC13534
37 5  

 
2-2 PDA  

  
4  

 

 
 

 
 

 

p-
 

 

 
 

 
PDA g  3.9  3.9  3.9  3.9  3.9  

g  0.01  0.01     
g  0.01   0.01    

p-
g  

0.01    0.01   

g  0.01     0.01  

ml  
100  100  100  100  100  

 
2-2-4  

E. aerogenes NBRC13534 12.5 g
15% v/v 20 ml 1 15

No. 1
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2-2-5  
1-2-6  
 

3  

2-3-1  E. aerogenes NBRC13534  
NBRC E. aerogenes NBRC13534 1

2-1
E. aerogenes NBRC13534

520 nm 500 nm 2-2
E. aerogenes NBRC13534 1

 
2-3-2  

E. aerogenes NBRC13534 4
p-

2-3
2

HPLC
4

2-4-1 2-4-2 p-
 2-4-3 2-4-4

1 4 500 nm
1-8
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2-1  E. aerogenes NBRC13534  

PDA E. aerogenes NBRC13534
 

 37 7  
 
 

2-2 PDA E. 
aerogenes NBRC13534  

E. aerogenes NBRC13534 E. aerogenes NBRC13534
 

37 7  
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2-3 PDA  

1 4 2  
3 4  
5 p- 6  

E. aerogenes NBRC13534 37 5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 3 

4 5 6 
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2-4-1 E. aerogenes NBRC13534 PDA
HPLC  
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HPLC  
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2-4-3 E. aerogenes NBRC13534 PDA
HPLC  
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HPLC  
  

 
 

 
0 

 
20 

52
0 

nm
 



23 
 

 

3 E. aerogenes NBRC13534
 

1  

E. aerogenes NBRC13534
 

 

2  

3-2-1 E. aerogenes NBRC13534  
MgSO4

7H2O  1 g
 0.2 g MgSO4 7H2O 0.1 g  100 ml 300 ml

121 15
E. aerogenes NBRC13534 37 3

MMS-3010 EYELA 100 rpm  
 
3-2-2  

E. aerogenes NBRC13534 50 ml AGC
30 ml 3000 rpm 15

(DISMIC-13HP PTFE 0.2 μm
ADVANTEC )  
 
3-2-3  

p-
E. aerogenes NBRC13534

2-2-1 4 p
0.01 g 5

3 ml 4 7 ml
50 ml MMS-3010 100 rpm 37 2

15% v/v U-3010
 

E. aerogenes NBRC13534
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4 p
0.01 g 5

10 
3 ml 4

7 ml 50 ml 37 2
MMS-3010 100 rpm

15% v/v
 

E. aerogenes NBRC13534
4

p- 0.01 g 5

12000 14000
10 ml McIlvaine buffer pH4 100 ml

900 ml
5 1 3 ml 7 ml

15 ml AGC 37 2
MMS-3010 100 rpm

15% v/v
 

 
3-2-4  

2-2-1
p 0.01 g 5

6 ml
14 ml 50 ml

2 ml 0
MMS-3010 100 rpm 37 2 1
2 2 ml 1 2

 
 
3-2-5  

3-2-3  
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3  

3-3-1 E. aerogenes NBRC13534  
4 E. aerogenes NBRC13534

520 nm
500 nm 3-1 E. aerogenes NBRC13534

3-2

3-3
10,000 E. aerogenes NBRC13534

 
2-3-2 E. aerogenes NBRC13534

p- 4

0 1 2
1 520 nm 500 nm 10 nm

1 520 nm 510 nm
2 510 nm p-

2 3-4-1 3-4-2 2
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3-1 E. aerogenes NBRC13534

 
 

 
3-2 E. aerogenes NBRC13534
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3-3 E. aerogenes NBRC13534
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3-4-1 E. aerogenes NBRC13534
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4  

1  

E. aerogenes NBRC13534
2

4-1 2 p-

4-2  
 

A B 
4-1  
A  B   

C                     D                     E 
4-2  

C: p- D: E:  
 

2  

4-2-1  
2-2-1  

 
4-2-2 E. aerogenes NBRC13534  

MgSO4 7H2O p-
E. aerogenes NBRC13534

NBRC No. 702  1 g  0.2 g
MgSO4 7H2O 0.1 g  1.5 g 10 1 NBRC No. 702 10
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1 NBRC No. 702  10 1
p- 0.01 g

NBRC No. 702 10 1 300 ml
 100 ml 5

E. aerogenes NBRC13534 E. aerogenes 
NBRC13534 MMS-3010

EYELA 37 2  
 
4-2-3  

DISMIC-13HP PTFE 0.2 μm ADVANTEC 15%
v/v U-3010

 
 
4-2-4  

SPD-10A UV-VIS
HPLC Shimadzu COSMOSIL

5C18-AR-II Packed Column 4.6 mm I.D.×250 mm
A H3PO4 H2O = 15 985 v/v B H3PO4

CH3COOH CH3CN H2O 27.5 210 197 535 v/v/v/v
0.5 ml/min B (35 %→100

→55 %) 100 μl
520 nm 280 nm

A B A B 65 35 v/v
HPLC 520 nm

E. aerogenes NBRC13534 p-

 
 
4-2-5  

4-2-4  
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3  

4-3-1  
E. aerogenes NBRC13534

520 nm 4-3 E. aerogenes NBRC13534
p- 500 nm

510 nm
520 nm

4-4 E. aerogenes NBRC13534
p-

 
 
4-3-2  

HPLC 500 nm 520 nm
280 nm 380 nm 2

520 nm E. aerogenes NBRC13534
79 4-5-2 101 4-5-2

p- 92 4-5-3 102 4-5-3
4-5-1

4-5-4 E. 
aerogenes NBRC13534 E. aerogenes NBRC13534

4-6-2 4-6-3 4-6-3
E. aerogenes NBRC13534 4-6-1

4-6-4  
280 nm E. aerogenes NBRC13534

78 4-7-2 97
4-7-2 61 108
4-7-3 4-7-1 p- 4-7-3

4-7-4  
E. aerogenes NBRC13534 30

76 4-8-2 81 97 4-8-2 p-
68 88 4-8-3

60 107 E. aerogenes NBRC13534
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4-8-3
4-8-1 4-8-4  

520 nm E. aerogenes NBRC13534
79

101 p- 92 102

510 nm p-
500 nm 4-9  

p-
E. aerogenes NBRC13534

E. aerogenes NBRC13534
E. aerogenes NBRC13534

 
 

 
4-3  

p-
 

0

0.2

0.4
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p-
 

 
 
 
 
 
 
 
 
 
 
 
 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8
40

0
41

0
42

0
43

0
44

0
45

0
46

0
47

0
48

0
49

0
50

0
51

0
52

0
53

0
54

0
55

0
56

0
57

0
58

0
59

0
60

0

 

 nm  



35 
 

 

 
                 

 
4-5-1 520 nm HPLC
 

A:  B:  
 
 
 
 
 
 
 

52
0 

nm
 

 
0 

 
60 

 
120 

 
0 

 
60 

 
120 

A B 
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4-5-2 520 nm HPLC
 

C:  D:  
 
 
 

52
0 

nm
 

 
0 

 
60 

 
120 

 
0 

 
60 

 
120 

C D 
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4-5-3 520 nm HPLC
 

E: p-  F:  
 
 
 
 
 
 
 

52
0 

nm
 

 
0 

 
60 

 
120 
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60 

 
120 

E F 
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4-5-4 520 nm HPLC
 

G:   
 
 
 
 
 
 

52
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nm
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60 

 
120 

G 
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4-6-1 520 nm E. aerogenes 

NBRC13534 HPLC  
A:  B:  
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nm
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 4-6-2 520 nm E. aerogenes 
NBRC13534 HPLC  
C:  D:  
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nm
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C D 
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4-6-3 520 nm E. aerogenes 

NBRC13534 HPLC  
E: p-  F:  
 
 
 
 
 
 

52
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nm
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E F 
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4-6-4 520 nm E. aerogenes 
NBRC13534 HPLC  
G:  
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nm
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4-7-1 280 nm HPLC
 

A:  B:  
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nm
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4-7-2 280 nm HPLC
 

C:  D:  
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nm
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C D 
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4-7-3 280 nm HPLC
 

E: p-  F:  
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nm
 

 
0 

 
60 

 
120 

 
0 

 
60 

 
120 

E F 
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4-7-4 280 nm HPLC
 

G:  
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nm
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60 

 
120 
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4-8-1 280 nm E. aerogenes 

NBRC13534 HPLC  
A:  B:  
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nm
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60 
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4-8-2 280 nm E. aerogenes 

NBRC13534 HPLC  
C:  D:  
 
 
 
 

28
0 

nm
 

 
0 

 
60 

 
120 

C D 

 
0 

 
60 

 
120 

 
0 

 
60 

 
120 



49 
 

 
 

 
                 

 
4-8-3 280 nm E. aerogenes 

NBRC13534 HPLC  
E: p-  F:  
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nm
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4-8-4 280 nm E. aerogenes 

NBRC13534 HPLC  
G:  
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4-9 E. aerogenes NBRC13534  

p-  
520 nm E. aerogenes NBRC13534

79 101 p-
92 102  
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5 E. aerogenes NBRC13534  
 

1  

E. aerogenes NBRC13534
NBRC No. 802

PDA
E. aerogenes NBRC13534

 
E. aerogenes NBRC13534

17) E. aerogenes NBRC13534
 

 

2  

5-2-1  
2-2-1  

 
5-2-2 E. aerogenes NBRC13534  

PDA
MgSO4 7H2O

E. aerogenes NBRC13534
NBRC No. 802  1 g  0.2 g MgSO4

7H2O 0.1 g  1.5 g  100 ml NBRC No. 802
0.01 g NBRC No. 802

MATERIAL: MIXED CELLULOSE ESTER
PORE SIZE: 0.2 μ DIAMETER: 47 mm ADVANTEC
NBRC No. 802 UV

E. aerogenes NBRC13534
2 37  100 

mL PDA 3.9 g PDA
0.01 g PDA
5

NBRC No. 802 E. aerogenes 
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NBRC13534 NBRC No. 802
PDA PDA 5 37

NBRC No. 802 PDA
NBRC No. 802 PDA NBRC 

No. 802 PDA  NBRC No. 802
PDA 4  

 

 

5-1 E. aerogenes NBRC13534  
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5-2-3  
PDA PDA

E. aerogenes NBRC13534 5 37

15% 50 ml E. aerogenes NBRC13534
1 15

DISMIC-13HP PTFE 0.2 μm ADVANTEC

12.5 g 15% 15 ml
15

U-3010
 

 
5-2-4  

E. aerogenes NBRC13534 7 K-7
4 W-4

YPD  2 g  1 g
 2 g  1.5 g  100 ml YPD

0.01 g YPD
YPD

UV
K-7 W-4 2

37 PDA
 100 mL PDA 3.9 g PDA

0.01 g
PDA 5

NBRC No. 802
K-7 W-4 NBRC No. 802

PDA PDA 2 37
YPD PDA

YPD PDA YPD PDA
YPD PDA 4
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5-2-5  

PDA
0 10 50 1 2  

 

5-2  
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5-2-6  
PDA PDA

W-4 E. aerogenes NBRC13534 2 37

15% 50 ml W-4 E. aerogenes NBRC13534
1 15

DISMIC-13HP PTFE 0.2 μm
ADVANTEC

12.5 g 15%
15 ml 15

 
 

3  

5-3-1  
E. aerogenes NBRC13534 NBRC 

No. 802 PDA NBRC No. 802 PDA
NBRC No. 802 PDA NBRC 

No. 802 PDA 4
E. aerogenes NBRC13534

E. 
aerogenes NBRC13534

E. aerogenes NBRC13534

E. aerogenes NBRC13534
5-3 E. aerogenes NBRC13534

E. aerogenes NBRC13534 15%
520 nm

510 nm
500 nm 5-4

15%
520 nm 510 nm

5-4  
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E. aerogenes 
NBRC13534 E. aerogenes NBRC13534

 
K-7 W-4 E. aerogenes NBRC13534

PDA PDA
0 10 50 1 2

E. aerogenes NBRC13534 NBRC No. 802
PDA NBRC No. 802 PDA
NBRC No. 802 PDA NBRC No. 802

PDA 4  
YPD PDA YPD PDA

YPD PDA YPD
PDA 4 K-7 W-4 E. aerogenes 

NBRC13534  
PDA

PDA K-7 50
W-4 10 50

E. aerogenes NBRC13534 W-4 10
50 W-4 1

2 K-7 0 W-4 0
1 2 E. 

aerogenes NBRC13534 0

1
5-5 W-4 E. aerogenes NBRC13534

W-4 510 nm
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