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Relation of Morphological Characters, Chemical Composition and Antioxidative Properties
of Purple Rice Grains in Nan Province
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Abstract

The purpose of this research was to evaluate morphological characters, chemical composition and
antioxidative properties of purple rice grains in Nan province. Fifteen samples of purple rice grains were selected
from 6 districts (Bo Kluea district, Wiang Sa district, Phu Phiang district, Mae Charim district, Thung Chang district
and Pua district). Pearson correlation coefficients were used to evaluate the morphological characters, chemical
composition and antioxidative properties of purple rice grains. A significant variation in peel color of purple rice
grains was observed among the tested grains. The result revealed that the distribution of paddy length, milled rice
length, paddy width and milled rice width were 0.91-1.14, 0.64-0.76, 0.26-0.43 and 0.21-0.35 cm, respectively.
The length/width ratio of purple milled rice was 1.9-3.4. Shapes of purple milled rice were slender, medium and
bold. Moreover, the percentage in dry basis of protein, ash, lipid, fiber, carbohydrate and amylose contents were
8.02-10.69, 0.90-1.56, 2.59-3.90, 0.87-1.76, 70.88-76.04 and 2.35-11.32, respectively. Total phenolic compound,
total anthocyanin and free radical scavenging activity were 1,669-6,372 pg gallic acid/g flour, 218-840 ug/g flour
and 48.3-74.1 g flour/g DPPH. Purple milled rice from Bo Kluea district have the highest total phenolic compound
and free radical scavenging activity. For correlation, wider rice paddy and milled grains had less amylose content
(pS0.0S) but higher total phenolic compound and free radical scavenging activity (pS0.01). Moreover, shorter
grains had more total phenolic compound but less total ash content (pS0.01). These results could be useful in the
selection and breeding of purple rice. These characteristics can also be used to select the appropriate
commercial industries.
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Figure 1 Shape and color of purple rice grains and milled rice
Table 1 Peel color and morphological properties of purple rice grains and milled rice
samples peel color paddy paddy milled rice  milled rice  the length/width
length width length width ratio
(cm) (cm) (cm) (cm) (shape grains)

1. Pua district 1 purple 1.01£0.02  0.28+0.03  0.72+0.04 0.21+0.01 3.4 (slender)
2. Pua district 2 purple 1.04+£0.05  0.26+0.04  0.74+0.07 0.22+0.01 3.4 (slender)
3. Wiang Sa district 1 purple 0.99+0.04  0.41+0.06  0.69+0.05 0.33+0.01 2.1 (medium)
4. Wiang Sa district 2 red - white 0.96+0.06 0.42+0.05 0.67+0.05 0.33£0.02 2.0 (medium)
5. Wiang Sa district 3 purple 0.91+0.07  0.34+0.05  0.64+0.03 0.33+0.02 1.9 (bold)

6. Bo Kluea district 1 red 0.96+0.09  0.40+0.04  0.68+0.01 0.32+0.01 2.1 (medium)
7. Bo Kluea district 2 red - white 1.05+0.12  0.38+0.03  0.75+0.02 0.30+0.01 2.5 (medium)
8. Bo Kluea district 3 purple 1.02+£0.09  0.37+0.04  0.74+0.02 0.35+£0.03 2.1 (medium)
9. Bo Kluea district 4 red 1.08£0.04  0.37+0.01 0.76+0.06 0.33+0.02 2.3 (medium)
10. Bo Kluea district 5 white 1.09+0.08  0.36+0.04  0.79+0.04 0.33+0.02 2.4 (medium)
11. Bo Kluea district 6 purple - white 0.93+0.07 0.41+£0.02 0.64+0.04 0.32+0.01 2.0 (medium)
12. Mae Charim district 1 red - white 1.14+£0.11 0.43+0.02 0.82+0.02 0.35+0.01 2.3 (medium)
13. Mae Charim district 2 purple 1.05£0.12 0.38+0.03 0.75+0.03 0.30+0.01 2.5 (medium)
14. Mae Charim district 3 purple - red 1.03£0.09  0.39+0.04  0.75+0.03 0.30+0.02 2.5 (medium)
15. Thung Chang district white 1.00£0.09  0.37+£0.06  0.70+0.02 0.29+0.01 2.4 (medium)

Different letters within the same column indicate significant differences at p <0.05 based on DMRT.

Table 2 Total phenolic compound, total anthocyanin and free radical scavenging activity of purple milled rice

samples total phenolic compound total anthocyanin EC,,
(ug gallic acid/g flour) (ug/g flour) (g flour/g DPPH)
1. Pua district 1 2,601° + 35 592¢ + 13 60.4° +3.1
2. Pua district 2 3,398° + 66 408° + 22 50.6' +5.3
3. Wiang Sa district 1 3,187% + 72 425 + 33 62.5° +5.4
4. Wiang Sa district 2 4,142° + 84 497° + 11 67.6™ +3.2
5. Wiang Sa district 3 3,237% 45 381" + 21 56.6° +6.3
6. Bo Kluea district 1 6,372° + 66 408° + 12 50.7" +9.6
7. Bo Kluea district 2 2,192" + 33 222" + 12 71.6°+5.8
8. Bo Kluea district 3 1,891° + 45 695° + 32 58.3" +4.4
9. Bo Kluea district 4 2,061f%+ 55 836° +14 55.3% +5.6
10. Bo Kluea district 5 2,225  + 56 448°" + 15 74.1° +4.4
11. Bo Kluea district 6 2,463% + 68 218" 11 53.2° +4.4
12. Mae Charim district 1 1,669" + 64 360" + 15 76.8° +3.1
13. Mae Charim district 2 2,682° + 75 630° + 31 63.6° 52
14. Mae Charim district 3 3,479° + 87 436" + 15 48.3% +4.1
15. Thung Chang district 2,495 + 76 840° + 13 69.4° 3.5

Different letters within the same column indicate significant differences at p < 0.05 based on DMRT.
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Figure 2 Relationships between morphological characters, chemical composition and antioxidative properties in

purple milled rice
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