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The Characteristic for Grouping of Upland Rice Variety in Thailand
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Abstract

The characteristic of upland rice in Thailand was studied. The total of 20 varieties of paddy were
measured the physical properties such as 1,000 grain weight, dimension, and color of paddy and brown rice. The
chemical properties, amylose, protein and fat, and the cooking quality, were also determined. The result showed
that the 20 upland rice varieties had 1,000 grain weight, length, width and thickness in the range of 21.50-36.32 g,
6.46-11.01, 1.90-2.39 and 2.85-3.70 mm, respectively. Paddy color were L*, C* and H° values in the range of
51.89-64.27, 25.61-33.68 and 82.82-89.73°, respectively. While brown rice color were L*, C* and H° values in the
range of 40.48-67.30, 7.76-23.56 and 62.12-99.20°, respectively. Amylose, protein and fat were in the range of
12.98-23.70, 6.05-12.78 and 2.33-3.02%, respectively. The cooking quality exhibited in term of hardness,
stickiness, springiness, adhesiveness, cohesiveness, gumminess and chewiness which were 1,906-20,619.20 g, -
31.10-(-1,153.29) g, 0.58-1.09, -7.10-(-245.16) g.sec, 0.42-0.57, 5193.97-10782.28 and 4027.35-10,817.38,
respectively. All properties were significantly different (p<0.05). Then, they were analyzed by principle
component analysis (PCA). The results showed that brown rice color values could be used to separate of upland
rice variety at the highest percentage (94%), next were cooking quality (78%), amylose (75%) and paddy color
values (72%), respectively.  Therefore, upland rice had some characteristic which could be used for variety
grouping.
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Table 1

Amylose, fat and protein of 20 varieties upland rice

Varieties Amylose (%)* Protein (%)* Fat (%)*

Khani (SPTC04005-MLN-117-1) 18.70+1.03 10.22+0.23 2.60£0.20

Fuang-Kham 19.79+0.54 10.20+0.14 2.68+0.05

Chon-Phao-Ber-31 14.01£0.23 7.83+0.58 2.71£0.05

La-oop 18.99+1.33 9.03+0.09 2.33+0.04

Jao-Dum-Mae-Ukor 1 14.61£0.35 9.52+0.06 3.01+0.04

Jao-Dum-Mae-Ukor 2 12.98+1.25 7.61£0.01 3.02+0.01

Bue-Polo-Mae-Jang-Nue 17.44£0.73 11.39+0.18 2.41+0.13

Ja-Koom-Pue 15.37+0.61 9.11£0.16 2.53+£0.13

Ja-Pae-Kui-Pai- Song-Ngae 23.70+0.89 8.17+0.31 2.48+0.06

Huay-Nam-Rin 14.63+0.41 9.36+0.13 2.90+0.08

MHSC13001-DPK-1 19.09+0.39 12.78+0.20 2.36+0.01

MHSC13001-DPK-2 18.97+0.79 12.33+0.15 2.33+0.04

Bue-Pa-Tor-Nue-Moo-Nong-Keaw 17.09+0.20 9.56+0.15 2.61£0.04

Kha-Sor (SMGC02001) 21.31+0.58 6.93+0.09 2.80+£0.11

Luang-San-Pa-Thong 21.57+1.32 6.64+0.17 2.52+0.03

SPT12029-PMP-3-10-1 20.00+2.16 6.18+0.58 2.65+0.06

Jao-Hor 18.33+0.94 8.43+0.78 2.74£0.07

Jao-Khao 14.10£0.46 10.20+0.27 2.48+0.03

Jao-Lee-Sor 16.85+0.33 8.71+0.05 2.93+0.03

Nam-Roo 21.96+1.87 6.05+£0.17 2.33£0.02

CV (%) 16.90 20.64 8.36

Data are shown as mean + standard deviation and * means significant differences (p<0.05).

Table 2  Cooking quality of 20 varieties upland rice

Varieties Hardness (g)* Stickiness (g) *  Springiness Adhesiveness Cohesiveness ~ Gumminess*® Chewiness*

* (g.sec) *
Khani 15,348.07+847.49 -504.91+122.42  1.00+0.03 -201.15+81.68 0.54+0.03 8,234.82+940.75  8,239.73+696.48
Fuang Kham 13,009.36+212.06 -912.61+212.06 0.75+0.01 -129.56+81.68 0.42+0.01 5,5625.99+156.48 4169.01£71.75
Chon-Phao-Ber-31 19,752.72+1243.79 -155.88+£103.07 0.80+£0.07  -29.06+15.80 0.48+0.02 9,563.80+£960.88  7,606.89+809.42
La-Oop 17,183.02+£325.85 -456.70+134.33 0.91+0.08 -213.98452.10 0.56+0.02  9,663.73+549.62 8,838.26+1183.83
Jao-Dum-Mae-Ukor 1 20,293.21+516.51 -94.26+21.88 0.58+0.07 -30.39+5.74 0.53+0.02  10,782.28+561.86 6,212.65+489.05
Jao-Dum-Mae-Ukor 2 17,510.31£1175.15 -36.20+19.23 0.67+0.20 -8.85+5.40 0.52+0.02  9,130.05+1,007.64 6,143.67+2,227.32
Bue-Polo-Mae-Jang-Nue 17,341.54£1,040.19 -377.08+118.37 0.96+0.10  -118.42+041.49 0.52+0.02 9,083.45+929.88  8,672.49+461.27
Ja-Koom-Pue 14,245.20£777.54 -943.23£113.76 0.76+£0.05 -184.95+1.62 0.46+0.01  6,616.25+511.13  5,054.00+440.81
Ja-Pae-Kui-Pai- Song-Ngae 12,436.73+213.43 -171.33£79.01 0.84+0.07 -51.03+£7.55 0.46v0.03  5,674.57+505.93  4,766.31+791.93
Huay-Nam-Rin 11,906.02+1,725.83 -990.41£100.79 0.79£0.12  -180.56+£35.96  0.43+0.03  5,193.97+1,078.13 4027.35+364.66
MHSC13001-DPK-1 20,186.78+681.21 -31.10+14.39 1.04+0.06 -7.10+4.03 0.47+£0.01  9,428.57+423.86 9,811.33+£934.39
MHSC13001-DPK-2 20,619.20+456.04 -51.15+8.69 1.09+0.05 -9.05+4.53 0.48+0.02  9,970.76+551.58  10,817.38+310.46
Bue-Pa-Tor-Nue-Moo-Nong- 14,683.74+ 599.51 -470.43+138.55 0.92+0.14  -138.63+60.49 0.48+0.01  7,089.93+440.44  6,482.40+£750.29
Keaw
Kha-Sor (SMGC02001) 15,500.33+467.09 -150.33+£23.44 0.85£0.17  -63.51£11.55 0.56+0.02  8,602.99+369.31  7,384.55+1788.64
Luang-San-Pa-Thong 16,508.22+482.05 -265.24+92.47 1.11+£0.10  -114.40+47.83 0.57+0.05  9,466.29+£1148.83 10,398.17+346.62
SPT12029-PMP-3-10-1 15,242.66+£702.67 -843.48+262.51 0.95+£0.09 -219.84+25.08 0.49+0.00 7,433.98+373.08 7,055.92+757.05
Jao-Hor 16,708.91+808.69 -534.76x112.67 0.69+£0.06 -123.29+32.91 0.50+0.02  8,360.24+788.63  5,777.87+190.38
Jao-Khao 14,722.19+971.66 -550.53+281.14 0.68+£0.14 -157.56+68.90 0.48+£0.02  7,108.80+749.72  4,745.62+546.93
Jao-Lee-Sor 14,266.94+724.33 -1,153.29+44.09 0.78+£0.09 -245.16+26.26 0.47£0.02  6,728.05+601.77  5,199.29+142.30
Nam-Roo 15,429.13+913.60 -276.10£161.50 0.76+£0.15  -72.99+50.64 0.48+0.02 7,476.27£613.86  5,647.70+920.58
CV (%) 16.13 40.15 10.04 26.82 8.85 20.80 31.67

Data are shown as mean + standard deviation and * means significant differences (p<0.05).

NNz RIALlszneLnaAn (PCA) iNeANwaNENazesantimsne] 1ednanis 20 Wug wudn dreednn
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Figure 1 Principal analysis plot of brown rice color values (a), cooking quality (b) chemical properties (amylose)

(c) and paddy color values
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