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M a l u s  p u m i l a  

M i l l e r )

( 1 )

2 0 1 3 7 0 0 0

( 2 )

2 0 1 3  3 7 2 0 0 h a  7 4 1 7 0 0

6 6 1 4

( 2 ) 5 8  %

1 8  % 7 8

( 3 ) 5 7  %

2 0  %

2 0 1 1 1 3  %

2 0 0 3  2 0 1 1  8 3 . 3

3 . 8 4 . 5 ( 4 )

1 2

9 ( 3 )

( 5 )

( 5 - 7 )

( 8 - 1 0 )
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( 4 - h y d r o x y - 4 H - f u r o ( 3 , 2 c ) p y r a n , 2 ( 6 H ) - o n e ) P e n i c i l l i u m  

e x p a n s u m P .  g r i s e o f u l v u m A s p e r g i l l u s  c l a v a t a s B y s s o c h l a m y s  n i v e a

( 1 1 , 1 2 ) P  .  

e x p a n s u m

9 5  ( 1 3 )

( 1 4 ) ( 1 5 ) D N A ( 1 6 )

C o d e x

5 0  μg  / k g ( 1 7 )

5 0  p p b

( 1 8 )

 

P .  e x p a n s u m
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( 4 - h y d r o x y - 4 H - f u r o ( 3 , 2 c ) p y r a n , 2 ( 6 H ) - o n e ) P.  e x p a n s u m  

P.  g r i s e o f u l v u m A .  c l a v a t a s B .  n i v e a

( 1 , 2 ) P.  e x p a n s u m

1 2  

P.  

e x p a n s u m
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2 0 1 0 8 2 0 1 0 9

2 0 1 0 1 0 2 0 1 0

1 0 2 0 1 0 1 0

 

( 1 0 0 . 8  μ g / m L  i n  a c e t o n i t r i l e ) B i o p u r e  C h e m i c a l s   

T u l l n ,  A u s t r i a ( )

 

 

2 . 2 . 2 P .  e x p a n s u m   

 

( 3 ) P .  

e x p a n s u m  N R R L 6 0 6 9 P .  

e x p a n s u m 0 . 5  % 2 0

1 0 6  C F U C o l o n y  F o r m i n g  U n i t

m m

2  m m

5  2 0  

 

 

2 . 2 . 3  

 

A O A C  O f f i c i a l  M e t h o d  9 9 5 . 1 0  ( 4 )

( 3 )

5  g  1 0  m L 1
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1 0  m L

1 . 5  %  2  m L 1 5  

5  m L

5 (

)

1  g  2  m L 2  %  

1 0 0  m L  

2  m L

8  m L

4 0  0 . 5  m L p H  4 . 0  

0 . 4 5  μm H P L C

H P L C - 2 0  

H P L C 1 . 0  m L / m i n

1 9 : 1 ( v / v ) S y n e r g i  4μ  H y d r o - R P  8 0 A 4 . 6  m m  i d  ×  2 5 0  

m m p h e n o m e n e x C A ,  U S A )  S e c u r i t y  G u a r d  

C a r t r i d g e s  A Q  C 1 8 3 . 0  m m  i d  ×  4 . 0  m m p h e n o m e n e x

4 0  2 7 6  n m 2 0  μ L

 

 

2 . 2 . 4  

 

P .  e x p a n s u m

P .  e x p a n s u m  5 2 0  

m m / d a y  

P .  e x p a n s u m  

2 0  

2 0  m m

6
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2 . 2 . 5  

 

 

P.  e x p a n s u m  2 0  

5  2 . 5  1  - 0 . 5  - 1  - 2 . 5  - 5  

2 0  8  5  

2 . 5  6 0  1  - 1  6 3  - 0 . 5  8 3  

4  - 2 . 5  - 5  

 

 

2 . 2 . 6  

 

5  1  

2  3  5  

1 0  1 2 2 . 2  

F B 1 0 K I M A D A

I P R - 1 0 1 α A Z O N E 6  
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2 - 1

5  2 0  m m / d a y

5  

1 . 5 5 1 . 5 4 1 . 4 6  m m / d a y  2 0  

7 . 1 9  5 . 2 4  

4 . 4 2  m m / d a y  5  3  ~ 5  

2 - 1 2 0  

2 0  

2 - 1 ) 5  

5  ( 2 - 2 B ) ( 2 - 2 A ) (

2 - 2 C ) 1 0  

P.  e x p a n s u m

2 - 2  
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5

6 6
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p < 0 . 0 1
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1 0  1 2  

 

 

2  3   

5  %  

5  

5  %  

5  

5  %  

 

 

2 - 4    

 

(kg/cm2)
          86 ±  96 4.2 ± 0.22       16 ± 1.2

1           83 ±120 4.0 ± 0.38 15 ± 0.4
2         180 ±  79 3.7 ± 0.62 15 ± 0.9
3           70 ±  56 4.0 ± 0.31 16 ± 0.9
5         100 ±150 2.2 ± 0.75 15 ± 0.9

(μg/kg)

             n=6)
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3 . 2 . 1    

 

2 0 1 1 2 0 1 2 8 2 0 1 0 2 0 1 1 2 0 1 2 9

2 0 1 1 2 0 1 2 1 0 2 0 1 1 1 0

2 0 1 2 1 0 2 0 1 0

2 0 1 1 1 0 2 0 1 0 2 0 1 1 1 0

2 0 1 2 1 0 2 0 1 1 2 0 1 2 1 0

2 0 1 0 2 0 1 1 2 0 1 2 1 0

2 0 1 1 2 0 1 1

2 0 1 0

2 0 1 0 2 0 1 2

 

 

3 . 2 . 2  

 

1 0 0 . 8  μ g / m L  i n  a c e t o n i t r i l e B i o p u r e  C h e m i c a l s

T u l l n A u s t r i a D -

 A C R O S G e e l B e l g i u m L -

( )
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( )  

 

3 . 2 . 3   P.  e x p a n s u m  

 

2 . 2 . 2 ( 3 )

2 0  6

6

 

 

3 . 2 . 4  

 

3 . 2 . 4 . 1  

3 - 1  4

( A ) B

C D p H

1 6

 

  

3 . 2 . 4 . 2  

( A ) 3 - 1

1 6  S p e e d  B l e n d e r   

O s t e r F L U S A 1 4 5 0 0  r p m 5 0

1 5 6 6 0  g  3 0

2 0 0  m L

- 2 0  

2 . 2 . 3 A O A C  
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O f f i c i a l  M e t h o d  9 9 5 . 1 0 ( 4 ) ( 3 )

  

 

3 . 2 . 4 . 3  

C o s t e n g ( 5 )

3 - 1  

4 B 2 0  g  5  

5 0  m L  L  - 0 . 2  g  

1 5 0 0 0  r p m 1 0

7 5  

2 5  m L

( 6 )

 

( 2 )

H P L C   

H P L C  1 . 0  m L / m i n A

1 0 0 0 : 1 ( v / v ) B B = 2  

% ( 0 - 9 . 8  m i n ) B = 2 5  % ( 9 . 8 - 1 7 . 5  m i n ) B = 3 5  % ( 1 7 . 5 - 2 4 . 5  m i n

B = 5 5  % ( 2 4 . 5 - 2 6 . 6  ) B = 5 5  % ( 2 6 . 6 - 2 8  m i n ) B = 2  % ( 3 8  

m i n  S t o p ) :  D e v e l o s i l  O D S - U G - 5 :  4 . 6  m m  i d  × 1 5 0  m m (

) :  D e v e l o s i l  O D S - U G - 5 4 . 0  m m  

i d  ×  1 0  m m ( )  4 0  

2 8 0  n m 1 0  μL   

 

3 . 2 . 4 . 4  

( 7 )

4



 

25 

C ( 3 - 1 ) 2 0  g  

3 0 0  L 7 5  m L  

E U R - 3

1 5

E D - 0 0 1

1 5 0 0 0  r p m 5

7 0  

8 0  9 0  % 9 9  

5 0  m g 3 0 0  m L

 5 0  m L 

1 5

1 0 0  m L

- 2 0  

0 . 0 5  m o l / L 8 0  m L   1

0 . 0 5  m o l / L  

1 0 0  m L 

- 2 0   

( 8 )

0 . 2  m L  

D -  

 

3 . 2 . 4 . 5  

( 9 )

4

B ( 3 - 1 )   

1 0  m L

2 5  m L

p H  2 . 2

( 0 . 4 5  μm )  H P L C

H P L C ( 1 0 ) O PA
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:  1 . 0  m L / m i n A :  5  m m o l / L  ( p H  6 . 0 )  

:  =  1 9  :  1  (  v  /  v ) B  5  m m o l / L

 ( p H  6 . 0 )  :  =  3  :  7  (  v  /  v ) O PA

3 0  μ L O PA 3 0 0  μ L

3 0 0  μL B = 5 % ( 0 - 5  m i n

) B = 1 2 % ( 5 - 2 0  m i n ) B = 2 2 % ( 2 0 - 2 5  m i n ) B = 9 5 % ( 2 5 - 3 0  

m i n )  B = 9 5 % ( 3 0 - 3 0 . 0 1  m i n ) :  D e v e l o s i l  O D S - H G - 5  

( 4 . 6  m m  i d  × 1 5 0  m m ) :  D e v e l o s i l  O D S - H G - 5  

( 4 . 0  m m  i d  ×  1 0  m m ) 4 0  

:  3 4 0  n m :  4 5 0  n m :  1 0  μL

 

 

3 . 2 . 4 . 6 p H  

3 - 1  4

D 2  

 2  c m ( F B 1 0 K )

( S - 4 A ) 1  c m

2

( I P R - 1 0 1 α ) p H

( H M - 1 2 P )

p H  

 

3 . 2 . 5  

 

3 . 2 . 5 . 1  

1 6

1 6



 

27 

6 2

2

 

I U P A C

( 1 1 )  

S a n
2 = Σ ( a - b ) 2 / 1 0  …      

σ p = 0 . 0 2 × ( ) 0 . 8 4 9 5     . … .   

S s a m
2 = ( a + b - S a n

2 ) / 2                  . …  

σ 2
a l l = ( 0 . 3 × σ p ) 2         … .        

  S a n
2 σ p

S s a m
2

σ 2
a l l  

 

3 . 2 . 5 . 2 p H  

1 6

p H  

  

 

 

3 . 3 . 1  

 

3 . 3 . 1 . 1  

1 6

3 5  m g / k g 2 4  %

5 . 7  m g / k g 4 9  %

( 3 - 1 ) 1 6

3 5  

m g / k g 3 . 1  % 2 . 0  m g / k g 4 . 6  % ( 3 - 2 )



 

28 

 

6

2 3 - 3

a b

Σ ( a - b ) 2 3 . 9 3 1  m g / k g

Σ ( a - b ) 2 2 . 4

1 3  m g / k g 2

( 1 1 ) ( 3 - 4 )

6

 

 

3 . 3 . 1 . 2 p H  

6

3 . 6  k g / c m 2 7 . 3  %

1 7  % 2 . 7  % p H

4 . 0 3 . 1  % ( 3 - 5 )

p H

 

 

3 . 3 . 2  

 

P.  e x p a n s u m 3 - 6  

( p



 

29 

( p

( p

 

 

3 . 3 . 3  

 

3 . 3 . 3 . 1  

3 - 6  

r = 0 . 5 2  ( p ( 3 - 2 )

( p

( p < 0 . 0 5 )  

( p r = 0 . 4 8 ( 3 - 3 )

( 1 )

 

 

3 . 3 . 3 . 2  

3 - 6

( 1 2 )
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( p  

 

3 . 3 . 3 . 3  

3 - 5  

 

r = 0 . 4 3 r = 0 . 8 7  

( p

( 3 - 4 ( 1 )

  

 

3 . 3 . 3 . 4 p H  

p H 3 - 6  

3 - 5  

p H r = - 0 . 3 8 - 0 . 5 1 - 0 . 1 5

( p
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1 0 P .  e x p a n s u m

p H

( p < 0 . 0 1 )
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3-1  

 

A  

B  

 

C  

D pH  

 

 
 
 
 
 
 
 
 
 
 

A 
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C 

D P. expansum  
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1 %  
 

 
 
 
 
 
 
 
 
 
 
 
 

[ μg/kg ] 

[ mg/kg ] 

3-2   

r=0.52 
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1 %  
 

 
 
 
 
 
 
 
 
 
 
 

[μg/kg ] 

[ mg/kg ] 

r=0.48 

3-3   
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1 %  
 

 
 
 
 
 
 
 
 
 
 
 

[ μg/kg ] 

[ mg/kg ] 

r=0.87 

3-4   
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      A: B: C: pH 

 
1 %  

 

[ μg/kg ] 

[ μg/kg ] 

[ μg/kg ] 
[ kg/cm2 ] 

r= 0.38 

r= 0.51 

3-5  pH  

[ Brix ] 

[ pH ] 

A 

B 

C 
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3-1   

 

 

 

[ mg/kg ] [ mg/kg ] 

1 31 3.4 

2 25 3.2 

3 30 3.4 

4 35 7.6 

5 41 6.4 

6 48 10 

 35 5.7 

 8.6 2.8 

 [%] 24 49 

  1 6  
 
 

3-2  6  

 

 

  

[ mg/kg ]  [ mg/kg ] 

1 35 2.2 

2 34 2.0 

3 34 2.0 

4 34 2.0 

5 37 2.2 

6 33 2.0 

 35 2.0 

 1.1 0.094 

 [%] 3.1 4.6 

       1 6  
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3-4   
 
 

 

 
 
 
 
 

   
San

2 0.62 0.48 
σp 2.9 1.4 

Ssam
2 7.0 13 

σ2
all 0.77  0.18 

2  

[ mg/kg ]
a b a

1 33 33 12
3 29 28 10
4 30 29 18
5 29 28 10 9.7
6 34 35 18

1 6 2

[ mg/kg ]
3-3 

b
11
10
17

16
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3-5  pH 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   [ kg/cm2 ]   pH 

1 3.9 17 4.2 

2 4.1 16 3.9 

3 3.4 17 3.9 

4 3.5 16 3.9 

5 3.4 17 3.9 

6 3.6 17 3.9 

 3.6 17 4.0 

 0.26    0.46     0.12 

 [ % ] 7.3   2.7   3.1 
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( 1 - 3 )

( 1 )

( 2 )

( 1 )

( 3 )
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( 1 )  

9 5  

( 4 5 )

 

 

 

 

4 . 2 . 1  

 

9 1 0 1 0

1 0 1 0

 

 

4 . 2 . 2  

 

4 . 2 . 2 . 1 P.  e x p a n s u m   

( 6
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P.  e x p a n s u m  N R R L 6 0 6 9 ( 2 . 2 . 2 )

2 . 2 . 3  

 

4 . 2 . 2 . 2  

P .  e x p a n s u m s 1 :

2 :

3 :

3

4   

 

4 . 2 . 2 . 3  

1 5  %

2  

 

 

4 . 2 . 3  

 

4 . 2 . 3 . 1  

( 2 ) T C - 8 6 0 0 A 

E

E / m i n  
 

4 . 2 . 3 . 2  

3 0  k g



44 

S F - N R - 1 1 0

M P - 4  

2 0 0  k g / c m 2 L -

6 0  m g / 1 0 0  g

N o . 1 0 0 0 . 1 4 9  m m

9 5  

4 - 1

5  

 

 

4 . 2 . 3 . 3  

R X - 5 0 0 α 0 . 1  m o l / L

( 7 )

T C - 8 6 0 0 A

 

 

4 . 2 . 3 . 4  

T S - 5 0 0 0 Z  

( 8 9 )

( 8 ) 2 0  %

4  

 

4 . 2 . 3 . 5  

( 1 0 ) - 2 - 1 0 1
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2 t  

 2 0 1 1 1 2 2 1  

 1 1 2 9  

  

 

4 . 2 . 3 . 6  

 

 

 

 

4 . 3 . 1  

 

4 . 3 . 1 . 1  

4 - 1  

0 . 4  %

4 - 1

 

 

4 . 3 . 1 . 2  

4 - 2  
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2 7  

2 9  

 

4 - 2  

4 - 3

 

 

4 . 3 . 2  

 

4 . 3 . 2 . 1  

4 - 2

2 0  

7 . 3 6 . 4 5 . 5 1 . 0 0 . 9  E / m i n
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( 2 )

( 1 1 ) 2 . 3 . 3 . 2

4 - 3 r = 0 . 7 4 4

 

 

4 . 3 . 2 . 2  

p H 4 - 3

 

1 3 . 8 4  

× ( 1 2 )

 

0 . 4  %

 

2 5 3 5 ( 1 )

2 3 0

( 4 - 4 )

4 5

 

p H
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a  

- 4 . 3 0  

b

 

 

4 . 3 . 2 . 3  

4 - 5

 

 

4 . 3 . 2 . 4  

4 - 4

( p < 0 . 0 5 )

a  b  

( p

( p
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( p  

 

4 . 3 . 2 . 5  

4 - 5 a ( r = - 0 . 9 6 0 )

( r = - 0 . 9 5 8 )

( r = 0 . 9 2 3 )

( 3 )

 

a ( r = - 0 . 9 5 6 )

a a

b

( r = 0 . 9 6 0 )

b

 

( r = 0 . 8 9 8 )

( r = 0 . 9 9 0 r = 0 . 9 4 0 r = 0 . 9 2 4 )

( r = 0 . 9 0 7 r = 0 . 9 3 2 )  

a b

( r = - 0 . 9 5 6 r = 0 . 8 4 7 ) a b
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30  kg

 60 mg/100 g 

200 kg/cm2

No.100 0.149 mm 

95  

4-1
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 4-2 
          [ μg/kg ]

110 170
30 50

N.D.: 0.5 μg/kg

   N.D.*
   N.D.*

N.D.*
N.D.*

 4-1

μg/kg) 8000 30 Tr* N.D.**
 Tr: 0.5  2 μg/kg  ,    N.D.:  0.5 μg/kg 
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