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Supplementary Table S1: 

Table S1. Appearance and color of twenty-five brown rice samples used in this experiment. 

Rice Varieties Rice No. Appearance 
Color Analysis 

L* a* b* 

KDML105 

 
6  

  
60.03 ± 0.56 5.78 ± 0.09 23.99 ± 0.10 

 
9  

65.19 ± 0.05 4.95 ± 0.02 24.67 ± 0.02 

 
14  

62.69 ± 0.10 5.43 ± 0.06 24.97 ± 0.02 

 
19  

62.58 ± 0.04 6.02 ± 0.01 25.44 ± 0.02 

 
29  

64.17 ± 0.12 5.48 ± 0.01 25.07 ± 0.05 

 
49  

61.20 ± 0.04 5.78 ± 0.01 23.84 ± 0.01 

 
51  

60.31 ± 0.58 5.81 ± 0.18 23.25 ± 0.19 

 
53  

61.91 ± 0.19 5.13 ± 0.02 23.26 ± 0.03 

 
55  

60.79 ± 0.25 6.08 ± 0.05 24.45 ± 0.09 

 
57  

61.23 ± 0.07 5.78 ± 0.03 23.77 ± 0.05 

 
 
 
 
 
 



 

 

 
 

Rice Varieties Rice No. Appearance 
Color Analysis 

L* a* b* 

KDML105 

 
T1  

 

63.88 ± 0.05 4.86 ± 0.02 24.22 ± 0.05 

 
T2  

63.70 ± 0.01 5.11 ± 0.03 24.37 ± 0.07 

 
T4  

62.88 ± 0.21 5.10 ± 0.07 23.71 ± 0.08 

 
T6  

63.62 ± 0.13 4.83 ± 0.02 23.96 ± 0.11 

 
B2  

66.12 ± 0.23 4.56 ± 0.04 23.22 ± 0.03 

 
B11  

65.40 ± 0.10 4.19 ± 0.07 23.23 ± 0.03 

 
B14  

65.06 ± 0.03 4.65 ± 0.01 23.89 ± 0.03 

 
B18  

63.99 ± 0.02 4.80 ± 0.14 23.43 ± 0.03 

RD15 

 
31  

  
64.89 ± 0.03 4.43 ± 0.02 22.74 ± 0.02 

 
34  

65.83 ± 0.14 4.94 ± 0.01 23.15 ± 0.10 

 
40  

63.93 ± 0.31 4.91 ± 0.03 21.93 ± 0.04 

 
42  

68.67 ± 0.36 5.15 ± 0.06 25.18 ± 0.11 

 
 
 
 



 

 

 
 

Rice Varieties Rice No. Appearance 
Color Analysis 

L* a* b* 

RD15 

 
44  

 

68.19 ± 0.13 5.75 ± 0.01 25.33 ± 0.07 

 
47  

69.10 ± 0.08 5.47 ± 0.04 25.64 ± 0.14 

 
58  

63.59 ± 0.03 5.22 ± 0.01 23.17 ± 0.06 

Color analyses were determined using a ColorFlex EZ Spectrophotometer (Hunter Associates Laboratory, Reston, VA, USA) and 
expressed as CIELAB units (L* represents dark (0) to white (100) colors, a* represents green (-) to red (+) colors and b* represents blue 
(-) to yellow (+) colors). KDM105: Khao Dawk Mali 105; RD15: Rice Department 15. 
 



 

 

 
 

Supplementary Table S2: 

Table S2. Proximate compositions  including energy and contents of protein, fat, carbohydrate, total dietary fiber, and ash of brown 
rice samples (per 100 g fresh weight). 

Rice  
Varieties 

Rice  
No. 

Nutritional Composition of Brown Rice 
Energy (kcal) Moisture (g) Protein (g) Fat (g) Carb (g) TDF (g) Ash (g) 

KDML105 

6 364.81 ± 0.47 10.78 ± 0.13 7.70 ± 0.00 2.73 ± 0.00 77.37 ± 0.13 1.54 ± 0.01 1.43 ± 0.00 
9 366.41 ± 1.04 10.45 ± 0.20 7.10 ± 0.02 2.87 ± 0.06 78.05 ± 0.14 1.59 ± 0.02 1.54 ± 0.02 

14 365.92 ± 0.05 10.58 ± 0.01 7.73 ± 0.03 2.82 ± 0.03 77.41 ± 0.09 2.54 ± 0.06 1.47 ± 0.01 
19 364.99 ± 0.41 10.81 ± 0.18 7.26 ± 0.05 2.91 ± 0.08 77.46 ± 0.33 2.53 ± 0.02 1.58 ± 0.02 
29 367.27 ± 0.94 10.67 ± 0.31 7.54 ± 0.06 3.21 ± 0.04 77.07 ± 0.25 3.02 ± 0.01 1.52 ± 0.03 
49 364.61 ± 0.10 11.17 ± 0.15 8.55 ± 0.01 3.09 ± 0.10 75.65 ± 0.24 2.94 ± 0.10 1.54 ± 0.00 
51 366.85 ± 0.13 11.12 ± 0.02 8.62 ± 0.04 3.45 ± 0.01 75.34 ± 0.06 2.93 ± 0.09 1.48 ± 0.01 
53 362.53 ± 0.23 11.26 ± 0.03 8.28 ± 0.04 2.71 ± 0.05 76.26 ± 0.09 2.98 ± 0.03 1.50 ± 0.03 
55 360.61 ± 0.31 11.36 ± 0.01 8.82 ± 0.09 2.57 ± 0.08 75.56 ± 0.00 2.94 ± 0.07 1.70 ± 0.01 
57 362.19 ± 1.38 11.21 ± 0.18 8.52 ± 0.02 2.89 ± 0.13 75.54 ± 0.09 3.19 ± 0.02 1.86 ± 0.02 
T1 362.65 ± 0.78 11.72 ± 0.00 7.12 ± 0.01 3.17 ± 0.15 76.42 ± 0.14 2.70 ± 0.01 1.58 ± 0.02 
T2 361.05 ± 0.04 11.98 ± 0.05 7.09 ± 0.01 2.93 ± 0.00 76.59 ± 0.01 2.63 ± 0.01 1.42 ± 0.04 
T4 361.19 ± 0.01 11.92 ± 0.03 6.81 ± 0.02 3.03 ± 0.05 76.69 ± 0.11 2.84 ± 0.01 1.57 ± 0.03 
T6 361.52 ± 0.68 11.80 ± 0.07 6.90 ± 0.03 2.90 ± 0.18 76.96 ± 0.20 2.56 ± 0.05 1.45 ± 0.02 
B2 366.46 ± 0.04 10.67 ± 0.04 6.92 ± 0.02 2.94 ± 0.04 78.08 ± 0.06 2.53 ± 0.01 1.39 ± 0.00 
B11 366.32 ± 0.46 10.59 ± 0.25 6.41 ± 0.06 2.94 ± 0.12 78.56 ± 0.45 2.50 ± 0.05 1.51 ± 0.02 
B14 364.04 ± 0.36 10.77 ± 0.08 7.11 ± 0.03 2.62 ± 0.03 78.02 ± 0.06 2.74 ± 0.03 1.49 ± 0.02 
B18 362.91 ± 1.90 11.22 ± 0.31 6.52 ± 0.02 2.69 ± 0.16 78.17 ± 0.10 2.94 ± 0.07 1.41 ± 0.03 

RD15 

31 361.62 ± 1.34 11.47 ± 0.03 6.79 ± 0.05 2.66 ± 0.26 77.64 ± 0.31 3.84 ± 0.00 1.45 ± 0.02 
34 363.46 ± 0.53 10.90 ± 0.14 7.17 ± 0.08 2.56 ± 0.01 77.95 ± 0.09 3.26 ± 0.14 1.43 ± 0.01 
40 364.36 ± 0.23 11.07 ± 0.09 7.03 ± 0.03 2.90 ± 0.03 77.54 ± 0.09 2.52 ± 0.03 1.47 ± 0.01 
42 366.52 ± 0.28 10.47 ± 0.04 9.06 ± 0.08 2.80 ± 0.09 76.29 ± 0.20 3.19 ± 0.09 1.40 ± 0.01 
44 366.29 ± 1.04 10.47 ± 0.22 8.93 ± 0.03 2.71 ± 0.02 76.56 ± 0.18 3.19 ± 0.14 1.35 ± 0.02 
47 365.63 ± 1.42 10.84 ± 0.41 8.95 ± 0.03 3.01 ± 0.04 75.69 ± 0.47 3.28 ± 0.03 1.52 ± 0.00 
58 362.43 ± 0.83 11.64 ± 0.22 7.42 ± 0.00 2.83 ± 0.01 76.82 ± 0.23 3.11 ± 0.14 1.30 ± 0.01 

All data were represented as mean ± standard deviation (SD) of triplicate experiments (n = 3). KDM105: Khao Dawk Mali 105; RD15: 
Rice Department 15; Carb: carbohydrate; TDF: total dietary fiber. 
 
 

 

 

 

 



 

 

 
 

Supplementary Table S3: 

Table S3. Mineral and vitamin B3 contents of brown rice samples (per 100 g fresh weight) 

Rice  
Varieties 

Rice  
No. 

Mineral Contents of Brown Rice (mg) Vitamin B3 
(mg) Ca Mg Na K Fe Zn 

KDML105 

6 8.56 ± 0.03 107.19 ± 0.53 12.88 ± 1.53 268.30 ± 3.32 0.88 ± 0.01 2.58 ± 0.01 2.65 ± 0.01 
9 6.29 ± 0.02 106.98 ± 1.98 12.71 ± 2.05 259.62 ± 1.68 0.66 ± 0.09 2.96 ± 0.35 2.77 ± 0.04 

14 7.32 ± 0.10 111.14 ± 2.53 18.63 ± 0.13 262.22 ± 0.30 0.95 ± 0.05 3.26 ± 0.23 2.60 ± 0.00 
19 7.01 ± 0.23 117.24 ± 0.61 17.33 ± 1.99 308.79 ± 3.60 1.07 ± 0.20 2.30 ± 0.07 3.40 ± 0.04 
29 6.86 ± 0.34 116.61 ± 0.98 10.13 ± 1.37 265.74 ± 6.85 0.86 ± 0.04 2.61 ± 0.04 2.95 ± 0.01 
49 8.43 ± 0.30 112.46 ± 2.05 22.87 ± 0.48 291.60 ± 4.74 1.48 ± 0.08 2.49 ± 0.06 3.80 ± 0.02 
51 8.71 ± 0.04 114.74 ± 2.69 27.68 ± 4.13 297.35 ± 9.09 1.45 ± 0.01 2.45 ± 0.06 2.66 ± 0.07 
53 8.46 ± 0.37 116.29 ± 0.70 21.05 ± 1.02 286.49 ± 3.19 1.19 ± 0.02 2.50 ± 0.02 2.38 ± 0.01 
55 10.66 ± 0.24 122.77 ± 0.14 29.89 ± 1.65 289.52 ± 3.46 2.13 ± 0.13 2.56 ± 0.03 3.70 ± 0.03 
57 12.03 ± 1.22 127.76 ± 1.26 23.11 ± 1.85 290.35 ± 2.14 1.83 ± 0.30 2.58 ± 0.01 3.61 ± 0.00 
T1 5.07 ± 0.01 115.89 ± 1.74 11.56 ± 2.34 209.44 ± 1.12 0.16 ± 0.02 1.83 ± 0.04 2.80 ± 0.02 
T2 5.33 ± 0.15 104.39 ± 3.43 10.52 ± 0.29 206.11 ± 4.55 0.30 ± 0.05 1.83 ± 0.03 2.07 ± 0.03 
T4 4.45 ± 0.42 87.02 ± 0.78 13.08 ± 0.25 207.30 ± 2.67 0.28 ± 0.00 1.81 ± 0.01 3.83 ± 0.02 
T6 5.54 ± 0.91 97.05 ± 16.52 8.95 ± 1.00 185.63 ± 14.10 0.43 ± 0.04 1.86 ± 0.07 3.87 ± 0.00 
B2 5.16 ± 0.08 97.98 ± 1.37 5.64 ± 0.54 188.66 ± 3.94 0.11 ± 0.04 2.25 ± 0.04 3.39 ± 0.03 
B11 5.51 ± 0.20 109.60 ± 6.57 5.09 ± 0.43 196.61 ± 7.43 0.41 ± 0.19 2.30 ± 0.08 3.60 ± 0.01 
B14 6.87 ± 0.10 104.47 ± 6.96 9.75 ± 1.42 192.61 ± 3.65 0.29 ± 0.02 2.30 ± 0.00 4.12 ± 0.05 
B18 6.41 ± 0.18 104.01 ± 1.69 10.24 ± 0.18 184.97 ± 3.26 0.08 ± 0.01 1.98 ± 0.06 4.11 ± 0.00 

RD15 

31 8.08 ± 0.31 114.19 ± 1.06 10.63 ± 0.21 249.14 ± 0.83 0.70 ± 0.12 2.33 ± 0.01 2.90 ± 0.06 
34 11.91 ± 0.57 111.05 ± 0.92 26.65 ± 0.02 220.57 ± 0.31 1.14 ± 0.07 2.08 ± 0.02 2.54 ± 0.11 
40 11.50 ± 0.75 109.59 ± 0.79 23.52 ± 1.08 233.99 ± 4.23 0.93 ± 0.01 1.90 ± 0.00 3.66 ± 0.29 
42 9.29 ± 0.47 86.64 ± 1.51 32.67 ± 2.92 220.95 ± 2.92 1.30 ± 0.21 2.19 ± 0.03 2.40 ± 0.05 
44 8.41 ± 0.70 85.10 ± 6.02 31.69 ± 1.27 223.06 ± 5.82 1.12 ± 0.14 2.16 ± 0.06 3.30 ± 0.02 
47 10.55 ± 0.19 106.33 ± 1.23 30.62 ± 0.62 230.99 ± 0.35 1.09 ± 0.14 2.23 ± 0.02 3.98 ± 0.05 
58 9.17 ± 0.23 95.06 ± 3.71 22.99 ± 0.07 186.77 ± 3.65 1.35 ± 0.06 1.92 ± 0.03 4.32 ± 0.01 

All data were represented as mean ± standard deviation (SD) of triplicate experiments (n = 3). KDM105: Khao Dawk Mali 105; RD15: 
Rice Department 15. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

Supplementary Table S4: 

Table S4. Proximate compositions of brown rice samples (KDML105 and RD15 varieties) compared with data from the Thai Food 
Composition Database (FCD) and the U.S. Department of Agriculture (USDA) FDC Databases (per 100 g dry weight). 

Samples 
KDML105 

variety 
(min-max) 

RD15 
variety 

(min-max) 

Jasmine  
variety 

(Thai FCD a) 

Unknown  
varieties 

(Thai FCD a) 

Unknown  
varieties 

(USDA FDC b) 
Energy (kcal) 407.89-412.74 407.92-410.15 411.2 409.3 412.4 
Protein (g) 7.17-9.95 7.66-10.11 8.16 8.48 8.55 
Fat (g) 2.89-3.88 2.87-3.38 3.28 3.07 3.63 
Carbohydrate (g) 84.77-88.04 84.89-87.69 87.24 86.94 86.39 
Dietary fiber (g) 1.73-3.59 2.83-4.34 3.89 4.44 4.08 
Ash (g) 1.56-2.09 1.47-1.70 1.33 1.51 1.37 
Calcium (mg) 5.05-13.55 9.13-13.36 10.01 15.93 10.20 
Sodium (mg) 5.69-33.71 12.01-36.48 32.26 12.51 5.67 
Potassium (mg) 208.34-346.20 211.36-281.41 193.55 311.72 283.45 
Magnesium (mg) 98.79-143.88 95.06-128.98 NA 67.12 131.52 
Iron (mg) 0.09-2.40 0.79-1.52 1.31 1.15 1.46 
Zinc (mg) 2.05-3.65 2.14-2.63 NA 0.57 2.41 
Vitamin B3 (mg) 2.35-4.63 2.68-4.89 5.38 6.30 7.36 

a Thai Food Composition Database: Brown rice, Jasmine variety, raw (Food code A1), Brown rice, different unknown varieties, raw 
(Food code A9), calculated to dry weight basis using moisture content of 10.1 and 12.1%, respectively. 
b U.S. Department of Agriculture (USDA), Food Data Central (FDC) Database: Long-grain brown rice, unknown varieties, raw (FDC 
ID 169703), calculated to dry weight basis using moisture content of 11.8%. 
NA = data not available 

 


