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   ( ) 

100ml 200ml 500ml      
                                                          

 
  ( ,C.CD) 

 (DINO LITE AM423X)  
   (DER HER BBX) 

  
(Canon-EOS)   
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( ) (Green Hydra Hydra viris)  
( )  ( Artemia) 
( ) Cocos nucifera  
( ) Zea mays  
( ) Graptopetalum paraguayense  
( ) Bryophllum pinnatum Lam Kurz  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (Green Hydra)  
(1)  Hydra viridis 

  (2)            

  (3)  (Chlorella)
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  Cocos nucifera  
    1942  J.van  

 1948 F.  
F.  

C.O.  DNA  
, 6 - ,  

 
 
 
 

  Zea mays  
    1963 1964 D.S.   

  
 1967  

 
 

(4)

 
(5)  

(budding)

  
(6)  (5-8mm )
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 Graptopetalum paraguayense  

    

 

 

Bryophllum pinnatum Lam Kurz  
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 ( )  

12hr 1/3  
3hr  

  ( ) 50X DINO-EYE  
  ( )    

( ) DINO-Capture ( )  
( ) ( )~( )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )  
( ) 

     (1) 1000ML  15 ( 1.5%) 25~30    
     pH 7.5~8.5  
     (2)  
     (3) ( )  
     24~48 80%  
( )

5min
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( )  200 6 5-6mm
(5 / )  100

30min 12hr 24hr
36hr 48hr 72hr 96hr 100

/100  
( ) 20 F1 0min 24hr
48hr 72hr 96hr 120hr 144hr 20

( 1~20) 20X
DINO-EYE (mm/hr)= / ( )  

  ( ) --- (Dino Capture) 
      Dino Capture   
  20X( )  
   

 
  ( )  

(1) 20X    
    DINO-EYE ( )  

  (2) 6 DINO-EYE  
  (3) DINO-Capture  

    (4) (1)~(3)  
 
 
 
 
 
 
 
 
  ( )  
    (1) 20X  
    DINO-EYE ( ) 

  (2) 6 DINO-EYE  
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  ( )  

(1)  10g ( 1:1)  
10  

    (2) ( )  
    (3) 4  
  ( )  

  (1) 5 ml  1~5   

 1 2 3 4 5 6 

 ( ) 

( ) 
10%  10%  

    
10%  

 
10%

 

 
( ) 

  (2) 1~5 ( ) 6  

  6  

  (3) 3 EXCEL  
  ( )  

  (1) 5 ml  1~6   

 1 2 3 4 5 6 7 8 

  
( ) 

0.001%
 

0.01%
 

0. 1%  
 

1%  
 

10%  
  

+10%
 

  (2) 1~6 ( ) 7~8 24  

  7 8 10% 6 

   

  (3)  

  (4) 3 EXCEL  
DINO-Capture  

  ( )  

  (1) 5 ml  1~6   

 1 2 3 4 5 6 

  
( )( ) 

0.001%
 

0.01%
 

0.1%  
 

1%  
 

10%  
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  (2) ( )    
  15X DINO-EYE  

  (3) 1~6 ( ) 12  

  DINO-EYE  
(4) DINO-Capture  

  (5)  

( )  

  (1) 5 ml  1~6   

 1 2 3 4 5 6 

  
( )( ) 

0.001%
 

0.01%
 

0.1%  
 

1%  
 

10%  
 

   

 

 

 

 

 

 

 

 

 

 1 2 

               10%  

   

 
( )UVA  
(1) (24 ) UV  

 1 2 3 4 

 5  
5  

5  
15  

5  
30  

5  
5  

  (2) ( ) 8~10  

  1-2mm DINO-EYE  

( )  

  (1) 20  

  ( )  

   

  (2) 28-30 14:10hr (KNO3  

  MgSO4 Na2HPO4 FeSO4 EDTA )  

  (3) 1 105cells/mL  
  24 48  
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 5 6 7  

 5  
15  

5  
30  

5   

 (2) 24    

 (3) 3 EXCEL
  
 
 
 
 
 
 
 
 
( ) UV  
 (1) (24 ) UV  

 1 2 3 4 5 

 

10
(10%

)
30  

10
(10%

)
30  

10  
(H2O )  

30  

10
(H2O )

30  

10
(H2O )

30  

 

 

 
 

10%
 

10%
 

 
 

10%
 

 (2) 24 48    
 (3) = / = /  

 (4) 3 EXCEL  

 
 

( ) 10% 5c.c.  
 ( ) 5c.c.  
 ( ) 24  
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( C)

( E)

( A) 60
4-8

6-7

4mm~12mm

(R2=0.7787)  

 1:0.73 1/2  
( A)  

( )  
0.4~0.6  

( ) 
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( )

  

( )  
6

6
5
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12 2/3 (
A) 72 (70μm/hour) 12 (38μm/ 
hour) ( )

 36 ( 50μm/h
)

60~72 ( )
50 120 1.0cm

0.6~0.8cm  
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( )

 

A 

C 

2mm 
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( )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(

)
6 12

18 24 30

EXCEL
)

 
 

D 

Hr
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( )

24 0.1%
1% 10%

(0.001%)
36 10%

18

10%
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( )

 
 
 
 
 
 

 

(
0.001% 0.01% 0.1%
1% 10%

12
24 36

0~36hr
EXCEL ) 

( )

60%  
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10%

 

 

 ( )

( )  

     24
40%

4
60
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( ) UVA  

( ) UVA  
 
 
 
 
 
 
 
 

 

24

EXCEL
) 
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10%

 
 

 10% ( 1
30min 2 30min

3 30min 4
5 24 48

EXCEL ) 

(10% ) ( ) 

5 30 24
10%

48
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( )
10% 80%

( )
( )

( )
 

( )

( )
( )

--  
 

 
( )

(Park,Greenblatt, Mattern, 

1967)

 

( )

( )

( )

 
 

 
( ) 

Kinetin  1950
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200   
 
 
 
 
 
 
 
1941   Johannes Van Overbeek 1882 1947
1964 -- zeatin

 
( ) ( )

---

 
( )  3-O-β-D-  (Quercetin3-O-β-D-glu- 
co-pyranoside-6) 3-O-β-D- (kaempferol 3-O-β-D-glucopyrano-side

(Kaempferol) C B1 B2 B6 β-
( 99 )

 
 

 
( )

 

                                      Kinetin( ) 
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( ) UVA UVB UVC UVA

315~400nm 98% UVA

( )
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