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(Antioxidant materials)
(  2008)

(Antioxidant capacity)(Mitchell et al., 2007 2008 )
 

B E
(  2006) oryzanols

tocotrienols E (Godber and Juliano, 2004; Godber and Wells, 
1994; Orthoefer and Eastman, 2004) ( E )

 
100 9

4,477.15 ha 1,525.90 ha
1,524.08 ha 836.44 ha 334.06 ha

1,170.50 ha 26.14% 751.22 ha
49.08% ( )

 

 

 

 

 

(Oxygen radical absorbance 
capacity, ORAC) DPPH (�,�-diphenyl-�-picryhydrazyl)

(Chelating ability ferrous ions) (Reducing power)
(Total polyphenol) (Total flavonoid)  
 

1. -20  
2. 20 g 100 ml 70%

15 min Whatman No. 1
-4  

 
1.  

Davalos (2004) Prior (2003) Huang (2002)
200 �l 25 �l 75 mM 75 �l 38.4 nM Fluorescein 75 
�l 64 mM AAPH 25 �l 485 nm 528 nm 90
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100 min
(AUC) (AUC) (net AUC) Trolox

Trolox
   

          AUC=(0.5 f1/f0 f2/f0 …… fi/f0)×CT 
          AUC area under the curve 
              f0 initial fluorescence reading at cycle 
              fi fluorescence reading at cycle i 
              CT cycle time in minutes 
          net AUC AUC sample AUC blank 

2. DPPH  
Shimada (1992) 4 ml 1 ml 0.5 mM DPPH

30 min 517 nm DPPH
(Scavenging effects)  

DPPH (%)= 1-( A517 nm / A517 nm) ×100 
3.  

Dinis (1994) 4 ml 0.2 ml 2 mM FeCl2

0.4 ml 5 mM Ferrozine 10 min 562 nm
 

(%)= 1-( A562 nm / A562 nm) ×100 
4.  

Oyaizu(1986) 2.5 ml 2.5 ml pH 6.6
2.5 ml 1% 50 20 min  -20
2.5 ml 10% (TCA) 5000 rpm 10 min 5 ml 5 ml
1 ml 0.1% FeCl2 10 min 700 nm  

 
1.  

Singleton Rossi (1965) 0.5 ml 0.5 ml 
Folin-Ciocalteu (FC) 2 ml 2% Na2CO3 2.5 ml 50 min
760 nm (Gallic acid)

 
2.  

Jia (1999) 0.5 ml 1.5 ml
0.1 ml 10% (Aluminum nitrate)  0.1 ml 1M (Potassium acetate) 2.8 ml

50 min 415 nm Quercetin
 

 

(Analysis of variance)
(LSD, Least significance difference test) 5%

(  2006)  
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( ) 99

109 ( ) 19 13 66 11
17.4% 11.9% 60.6% 10.1%

29.3%  
1.5 1

6
 

( Japonica rice Indica rice)
( ) 54.2-140 ( ) 107.3 / (
) 74.5-140 115.1 / 103.1

/ ( ) 40-200 / 41.5-120 /
79.9 / 52.7 / 64.3 /

109.9 / 65.8
/  

2 4 8 9
16 71 10 139 145 1
2 9 10

139 145
 

 
Table 1. The price of rice by organically and conventional cultivation of Hualien district. 

Varieties Sample no. 
Average price 

(NT dollars/kg) 
Price range 

(NT dollars/kg) 
  Organic product 
Japonica(Milled rice) 19 107.3 54.2 140.0 
Indica(Milled rice) 0 -z -z 
Japonica(Brown rice) 9 115.1 74.5 140.0 
Indica(Brown rice) 4 103.1 92.3 120.0 

  
 

Conventional product 

Japonica(Milled rice) 
57 

 (47)y 
79.9 

    (65.8)y 
40.0 200.0 

(40.0 115.0)y 
Indica(Milled rice) 9 52.7 69.5 90.0 
Japonica(Brown rice) 8 64.3 41.5 90.0 
Indica(Brown rice) 3 109.9 92.3 120.0 

z No sample. 
y Remove sample of Koshihikari( ). 
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Table 2. The antioxidant capacity and antioxidant materials analysis of market sell milled rice of organic and 

conventional cultivation. 

ORACz DPPH 
SEy 

Chelating ability 
ferrous ions 

Reducing 
power 

Total 
polyphenol 

Total 
flavonoidVarieties Samples 

(�M) (%) (%) (%) (mg/100g) (mg/100g)
  Organic cultivation 

1 72.4 bx 91.3 bc 28.1 d 0.32 bc 14.9 c  N.D.w 
2 89.4 b 92.4 b0 2.5 g 0.40 a 15.6 c N.D. Taichung-Sen 10 
3 81.0 b 94.4 a0 58.6 a 0.40 a 6.6 d N.D. 
4 77.1 b 91.4 bc 17.5 e 0.35 b 15.5 c N.D. Kaohsiung 139 5 77.5 b 90.2 c0 29.6 d 0.31 bc 14.2 c   0.00 c 

  Conventional cultivation 
6 476.0 a 78.9 g 10.1 f 0.20 e 21.4 b 0.28 b Taichung-Sen 10 7 521.5 a 86.1 e 16.6 e 0.35 b 28.9 a 3.17 a 
8 67.3 b 84.1 f 35.4 c 0.20 e  N.D. N.D. 
9 63.4 b 86.1 e 40.8 b 0.26 d  N.D. 0.00 c Kaohsiung 139 
10 67.5 b 88.4 d 34.7 c 0.30 c  1.4 e N.D. 

z ORAC: Oxygen radical absorbance capacity. 
y DPPH SE: DPPH (�,�-diphenyl-�-picryhydrazyl) scavenging effects.  
x The same letters are not significantly different 5% by LSD. 
w N.D.: Not detected. 
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Table 3. The antioxidant capacity and antioxidant materials analysis of market sell brown rice of organic and 

conventional cultivation. 

ORACz DPPH SEy
Chelating 

ability 
ferrous ions

Reducing 
power 

Total 
polyphenol 

Total 
flavonoidVarieties Samples 

(�M) (%) (%) (%) (mg/100g) (mg/100g)
  Organic cultivation 

1 111.2 ex 93.3 bcde 76.1 c 1.02 efg 42.6 g 03.78 i 
2 102.9 e 95.1 a 68.9 e 0.93 fg 37.9 h 07.38 h 
3 112.1 e 94.1 abc 88.8 a 1.21 bc 47.0 f 14.39 f 
4 106.7 e 93.5 abcde 82.1 b 1.01 efg 41.4 g N.D.w 

Taichung-Sen 10 

5 1812.6 ab 92.7 cde 46.3 j 1.53 a 65.6 b 38.37 b 
6 105.8 e 94.7 ab 73.2 d 1.13 cde 42.9 g N.D. 
7 104.1 e 92.4 de 87.2 a 1.08 de 50.5 e N.D. 
8 106.5 e 94.6 ab 65.9 f 1.05 ef 59.0 c 20.68 d 

Kaohsiung 139 

9 1556.3 c 92.2 de 60.2 h 1.06 e 64.3 b 26.73 c 
  Conventional cultivation 

10 938.8 d 91.8 e 56.9 i 1.04 ef 54.7 d 10.33 g 
11 1618.3 bc 93.1 bcde 55.0 i 1.19 cd 76.4 a 57.54 a Taichung-Sen 10 
12 1156.3 c 91.9 e 67.6 ef 1.31 b 55.6 d 18.94 de
13 1908.6 a 91.8 e 63.4 g 1.53 a 64.9 b 39.60 b Kaohsiung 139 
14 110.4 e 93.8 abcd 68.7 e 0.91 g 48.3 f 17.49 e 

z ORAC: Oxygen radical absorbance capacity. 
y DPPH SE: DPPH (�,�-diphenyl-�-picryhydrazyl) scavenging effects.  
x The same letters are not significantly different 5% by LSD. 
w N.D.: Not detected. 
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Table 4. The antioxidant capacity and antioxidant materials analysis of milled and brown rice on market sell. 

ORACz DPPH SEy Chelating ability 
ferrous ions 

Reducing 
power 

Total 
polyphenol 

Total 
flavonoidSamples 

(�M) (%) (%) (%) (mg/100g) (mg/100g)
  Milled rice 

OC-Taichung-Sen 10x  80.9 bw 92.7 a 29.7 bc 0.37 b 12.4 b  -v 
OC-Kaohsiung 139  77.3 b 90.8 a 23.6 c 0.33 b 14.9 b - 
CC-Taichung-Sen 10  498.8 ab 82.5 a 13.4 c 0.27 b 25.2 ab 01.8 a 
CC-Kaohsiung 139  66.1 a 86.2 a 36.7 abc 0.25 b - - 
  Brown rice 
OC-Taichung-Sen 10  449.1 ab 93.8 a 72.4 a 1.14 a 46.9 ab 15.8 a 
OC-Kaohsiung 139  468.2 ab 93.5 a 71.6 a 1.08 a 54.2 a 23.7 a 
CC-Taichung-Sen 10  1237.8 a 92.4 a 59.8 ab 1.18 a 62.2 a 28.9 a 
CC-Kaohsiung 139  1009.5 ab 92.8 a 66.1 a 1.22 a 56.6 a 28.5 a 
z ORAC: Oxygen radical absorbance capacity. 
y DPPH SE: DPPH (�,�-diphenyl-�-picryhydrazyl) scavenging effects. 
x OC: Organic cultivation; CC: Conventional cultivation. 
w The same letters are not significantly different 5% by LSD. 
v -: Data inadequate. 
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