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392,211 ( 30 25 )

27.30% 30.47%

12.81% 17.34% ( )

1551.5 16.62% 84,929,480 21.65%

% %

2,548.82 27.30 119,507,528 30.47 
1,196.03 12.81 68,025,920 17.34 
1,352.59 14.49 52,528,944 13.39 
1,402.63 15.03 46,566,569 11.87 
1,320.26 14.14 43,170,845 11.01 

593.89 6.36 24,437,107 6.23 
308.97 3.31 13,243,514 3.38 
244.82 2.62 11,703,860 2.98 
110.65 1.19 5,199,700 1.33 
146.56 1.57 4,356,258 1.11 
62.45 0.67 2,403,639 0.61 
46.19 0.49 1,035,775 0.26 
0.54 0.01 25,002 0.01 
0.30 0.00 3,360 0.00 
0.18 0.00 2,875 0.00 

9,334.88 100.00 392,210,896 100.00 
101

17

17 7 (

2012 ) 17

14.1 oBrix

0.28% 50
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17

( ) C

5g ( ) POLYTRON R PT3100 

(Kinematica AG., Switzerland) -20

C (1997)

C (Merck, Germany) 13

2 Rqflex (Merck, Germany)

(Digital Refractometer DBX-85, ATAGO Co., Ltd., Japan)

(TITRONIC basic, SCHOTT gerate GMBH, 

Germany) NaOH (%)

( )

( ) 70

(Model U-3100, Hitachi 

Inc., Japan) 420 nm Savant AA 

(GBC Scientific Equipment Pty Ltd.)

1 N HCl 1 (Whatman Ltd., UK)

( )

1 g Fibertec System M, 1020 Hot Extractor, 1021 Cold 

Extractor 1.25% (H2SO4) 1.25% (NaOH)

130oC 2 500

3

( )

(Completely Randomized Design, CRD)

5 CoStat 6.2 (CoHort 



102  

144 

t-test (P 0.05)  

 

(

) 378 198 4

( )

74 oBrix 58 (211.8 ) 27.38%

( ) 378

181 4 (

) 74 Brix 49

(194.8 ) 25.15% ( )  

1 2 

1 2 
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1 2 

3 4 
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 ( )1 

( )2  
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( )    ( )

        
 378,000 10,000 3,000 800 211,800  58,000

 (198,000)      (27.38%)
 93.48% 4.72% 1.42% 0.38% 100.00%  

        
 378,000 10,000 3,000 800 194,800  49,000

 (181,000)      (25.15%)
 92.92% 4.72% 1.42% 0.38% 100.00%   

 

378 kg (630 )

198kg

( ) 13.8 kg

58 kg 74 oBrix

378 kg (630 )

181kg

( ) 13.8 kg

49 kg 74 oBrix
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( )

1.2

( )

2

( ) 300

15

85 300

( ) ( ) 150

( )

C ( )

14.56 oBrix

C 0.05

( )

( ) ( 0.05 0.001

) ( 0.05 0.001

)
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C  

Treatment 
Fruit 

weightt 
(g) 

Fruit 
height 
(cm) 

Fruit 
width 
(cm) 

oBrix Vit.C 
(ppm) 

Organic 
acid 
(%) 

Crude 
fiber 
(%) 

Organic 896.47 11.10 9.89 14.56 128.64 0.53 3.48 
Conventional 1810.04 17.98 12.07 13.12 190.32 0.74 3.78 
Significant 
(t-test) **z *** * ns * * * 

*:P<0.05   **: P<0.01  ***: P<0.001   ns:non-significant 
 

 

Treatment 
N P K Na Ca Mg Cu Mn Zn Fe

(mg g-1) ( g g-1) 
Organic 7.67 0.88 6.10 3.67 24.17 1.56 2.24 14.73 6.86 19.94
Conventional 9.54 0.87. 8.34 2.64 12.14 1.28 3.77 44.69 4.38 12.36
Significant  
(t-test) ***z ns * * ** * *** *** ns ***

*: P<0.05   **: P<0.01  ***: P<0.001   ns: non-significant. 
 

 

219

89 (40.6%) 130 (59.4%) 41~60 57.5%

21~40 32.0% ( )

5 4 3 2 1

A 3.87

B

3.47 ( )

A B 0.001 (

)  
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219 100.0 
89 40.6 

130 59.4 
219 100.0 

20 3 1.4 
21~40 70 32.0 
41~60 126 57.5 
61 20 9.1 

A B

3.79 3.86 3.83 3.81 3.87 3.86 3.42 3.44 3.47 3.47 3.44 3.46
.599 .638 .763 .718 .705 .690 .728 .684 .786 .791 .772 .767
.359 .406 .581 .516 .497 .477 .530 .468 .617 .626 .596 .589

A 3.79 3.86 3.83 3.81 3.87 3.86 23.03
B 3.42 3.44 3.47 3.47 3.44 3.46 20.70

(t-test) *** *** *** *** *** *** ***
***  P<0.001 
1. A B
2. 30

( A )

30% ( B ) 2 47
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14 ( 29.8%) 33 ( 70.2%) 41~60

29 61.7% ( ) ( )

A (100%

) B ( =7 3) 0.001

( )  

100%  
 ( ) 
  

   320 
   90 
   90 
   55 
   35 
   60 

 500 
20  

 

 
 ( ) 
  

   224 
   96 
   90 
   90 
   55 
   35 
   60 

 500 
1. =7 3 

      2. 20  
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 47 100.0 

 14 29.8 
 33 70.2 

 47 100.0 
20  1 2.1 
21~40  14 29.8 
41~60  29 61.7 
61  3 6.4 
 

 

 

A 
(100% ) 

B 
( =7 3) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 3.83 3.79 3.91 3.96 3.87 4.00 3.49 3.55 3.45 3.38 3.32 3.34 
 .670 .657 .747 .721 .875 .659 .718 .583 .951 .709 .783 .867 
 .449 .432 .558 .520 .766 .435 .516 .340 .905 .502 .613 .751 

 

 

      
 
 

A 3.83 3.79 3.91 3.96 3.87 4.00 23.36 
B 3.49 3.55 3.45 3.38 3.32 3.34 20.53 

(t-test) *** *** *** *** *** *** *** 
 *** P<0.001 
1. A (100% )  B ( =7 3) 
2.

30  
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( )

( )

( )

( ) ( )

( ) ( )

20 ( )

2

( ) ( )

1.

  2. (

)

70.6% 2,400 g 
29.4% 1,000 g 
100.0% 3,400 g 

1. 17
  2. 2,185g ( 3,400g 64.3%)  

1.  2.
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3. 4.

5. 6.

7. 20 8. 2
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9. ( ) (
)

10.

5.195 3.325

3.990 2.51

100% 64%

48.4% 100%

75.5% ( )
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( ) (%)
5195 100.0  264 ( 51 / )
3325 64.0 100.0  
2510 48.4 75.5 423.6 ( 40 / )

( 35 / )
109 (109 / )
90 (18 / )

1:1 1:0.9 1:0.8 1:0.7 1:0.6 5

1:1 1:2 1:3 1:4 1:5 5 25

15 1

80%

4 ( )

: ( )
: ( ) 1:1 1:0.9 1:0.8 1:0.7 1:0.6 

1:1 8 8 11 5 2 
1:2 9 7 11 6 3 
1:3 9 10 11 7 5 
1:4 10 9 12 7 5 
1:5 7 6 9 5 4 

80% 70.3

957 5 (500

) 191.4 ( )

191.4
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( )

 

 
( 1

40 2 40 1 60 2 60
) 

 
( 1

40 2 40 1 60 2 60
) 

 
40 ( 1

2 ) 
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1 2 40 60 48

40 1 24.5% 2

37.4% 60 1 17.3% 2

17.8% 67 40 1 2

19.3% 28.9% 60 1 2 16.9%

16.6% 60 1 2 48 40

1 67 2 111 ( )

: (%)

( ) (mm) ( )
(hr)

0 48 67 111 
40 10 9 691.9 169.6 (24.5) 133.3 (19.3) 124.8 (18.0)
 20 9 1239.1 462.9 (37.4) 358.2 (28.9) 229.4 (18.5)

60 10 9 686.7 118.9 (17.3) 115.9 (16.9)  
 20 9 1189.7 211.8 (17.8) 196.9 (16.6)  

10 mm 40 60 5 mm

20 mm 40 60 10 mm 40

60 40

1:0 1:0.05 1:0.1 3

15 1

10% ( )

( + ): 1:0 1:0.05 1:0.1 
0 2 13 
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8

150 500 c.c. 2
6

1.
2.
3. 500 c.c. 2.

4.

( )

1.

2.
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200 4
50 20

1 1

1.
2. 4 1

3.

1/4 1
1 1

1 1/4 1/2
2 2

1.

2.

3.

1/4 120 1/4
250c.c

2 2 1/2

1.

2.

3.
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1/4  200 200

1 3  
2 2  

 
 

1. 10
 

2. 
3. 

 

 

 
1 3 1

2  
1 1  

 
1.  
2. 

20  
3. 10  

 

 

1/4  
1  

 
1. 

 
2. 10 8

1 15
(

)  
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1970

90%

 

( )

C
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100%

70% 30% 0.001

 

 

 

 

1.   2012  101   

 

2.   1977     27(7): 26-27  

3.   2013    

http://udn.com/NEWS/FINANCE/FIN11/8157901.shtml#ixzz2lL1QDLel  

4.   1995    p.25-32  ( )     

5.   1979    29(2): 30-31  

6.   2012     80: 5-9  
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8.   2013  (

) https://consumer.fda.gov.tw/FoodAnalysis/index.htm  
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