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12 3

 ( , 2007)

 (Chiang, 1981)

 (Lenntech, 2008)
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13,105 , 14,545

1,440 / ( 2)

35 0.4 
oBrix

 ( , 

2002)

 ( , 2003) 1 2

(pH)

(Vanderhoeven, et al., 2005)

( )
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(
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FTIR ( ) ( 3)

900~1,200 cm-1 1,690~1,710 cm-1  3,300~3,500 cm-1

OH OH COOH

 

1  ( ) 

 
 

 
 

(1:1) 
 

(%) 
        

------------------------(mg kg-1)------------------------- 

 
 

5.8 1.88 68 105 1,078 85 287 66 13 12 

 - 
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2  ( ) 

 
 

( / ) 
 

( / ) 
 

( / )* 
 3,000 3,000 0 

1  60(435) 120(870) -435 
5  40(300) 100(750) -450 
43  40(370) 100(925) -555 
 ( ) 13,105 14,545 -1,440 

* 1 290 / 5 300
/ 43 370 / 100 /  
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1  

 
2  
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3 5 FTIR  

 

100 180

3 100

( , 1992)

1 1.3 / 5 1.3 / 43

1.3 / 10,105 ,

11,305 1,200 / ( 4)

0.3 oBrix  
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3 ( ) 

 
 

 
 

(1:1) 
 

(%) 
        

------------------------- (mg kg-1) -------------------------

 
 

6.1 2.01 78 143 1589 80 401 46 12 13 

 
 

6.2 1.88 50 59 740 32 312 33 10 11 

 - 
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4 ( ) 

 
 

( / ) 
 

( / ) 
 

( / )* 
 2,250 2,250 0 

1  60 110 -363 
5  40 90 -375 
43  40 90 -463 

 ( ) 10,105 11,305 -1,200 
* 1 290 / 5 300

/ 43 370 / 100 /  
 

101 180

( / / ) 1

(20-5-10) 500 5 (16-8-12) 300 43

(15-15-15-4) 450 ( / / ) 1 400

5 200 43 350 25%

8 40% (

) 2,000 50% 2,000 10.5% 4,000
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(3 ) 8 9.6% 2,000

(2 )

1~2

6,785 / 7,650 /

14,435  

101

( / / ) 1 (20-5-10) 450

5 (16-8-12) 350 43 (15-15-15-4) 400

( / / ) 1 400 5 250

43 300 20%

7 40% 1,500

(2 ) 8 40% ( )

2,000 50% 2,000 10.5% 4,000

(3 ) 8 9.6% 2,000 (2 )

10 22.5%

25,000 /

1~2

4,356 / 8,280 /

12,636  

( 5)

21~50% 1,215~10,600

5,439~34,760
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5

N-P2O5-K2O
( / )

( / ) ( / ) ( / ) ( / ) ( / ) ( )

(

)

34-38-72 2,000 3,085 110,000 40 15,800 0.1 
1.

70
(31%)

2,030
2.

34,760

42-45-120 1,800 4,300 110,000 40 16,669 0.1 

(

)

240-120-170 8,000 11,500 100,000 55 24,500 0.1 
1.

530
(50%)

10,600
2.

5,500

480-240-340 8,000 22,100 100,000 55 24,600 0.1 

(

)

190-380-550 5,000 30,660 100,000 50 24,550 0.1 
1.

301
(21.2%)

8,189
2.

5439

220-501-700 5,000 38,849 100,000 50 24,600 0.1 

(

)

140-35-70 4,000 7,105 75,000 45 17,000 0.1 
1.

63
(21.8%)

1,215
2.

5,970

185-40-90 4,000 9,135 75,000 45 17,200 0.1 

(

)

140-35-70 4,000 5,338 75,125 40 17,000 0.1 
1.

70
(22.1%)

1,345
2.

6,520

180-45-90 4,000 6,683 75,125 40 17,200 0.1 

(

)

100-66-84 4,500 7,114 8,000 45 16,800 0.1 
1.

145
(36.7%)

4,321
2.

6,471

210-75-110 4,500 11,435 9,000 45 16,750 0.1 
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