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Fig 6 Paddy rice, brown rice and milled rice of pigmented rice in southern Thailand
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Table 17 Degree of milling of pigmented rice samples

Rice varieties Degree of milling (%)

HK 11.25+0.86"

Non waxy rice SY 14.75+1.08°

KN 15.41+1.04°

RWR-96060 12.60+0.57"

BWR-96025 12.25+0.55"

Waxy rice CMP 12.25+0.96"
KR nd

BWR-96044 12.15+0.49"

Mean value + standard deviation of triplicates.

Mean value with different letter are significantly different (p<0.05)
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Table 18 Color parameters of rice grain

Rice varieties Paddy rice Brown rice Milled rice
L* a* b* L* a* b* L* a* b*

HK 58.0740.92"  5.84+0.26™"  18.59+0.74° | 49.77+1.59°  7.50+0.56°  11.66+0.70" | 75.91+0.58"  1.64+0.13"  13.53+0.34°
KN 58.0040.78'  5.95+0.19%  18.81+0.45° | 49.63+0.87°  9.68+0.38'  13.07+0.57 | 77.68+0.71° = 2.22+0.14°  11.11+0.22"
SY 59.25+40.77°  6.23+0.11°  20.5240.50° | 47.41+0.65°  10.67+0.63°  12.08+0.54° | 82.69+0.64'  0.97+0.11°  10.89+0.20"
BWR-96025 | 54.70+0.81°  5.47+0.16"  16.45+0.58° | 41.20+0.96'  4.18+0.58"  3.84+0.80° | 79.51+1.18° = 1.27+0.30°  13.76+0.52°
RWR-96060 | 51.7740.49°  6.56+0.19  14.48+0.45" | 51.7840.66°  12.15+0.49"  15.71+0.48° | 81.33+0.81°  1.65+0.24°  13.93+0.35°
CMP 59.60+40.64" 5234027 19.68+40.47° | 44.04+1.68°  4.80+0.48°  5.92+1.17° | 79.14+0.60"  0.78+0.15'  11.26+0.40°
KR 59.9449.06'  6.76+1.61"  19.18+44.53" | 51.44+127°  11.00£0.97°  11.44+1.04° | 81.21+0.65°  2.43+0.20"  10.90+0.28"
BWR-96044 | 49.40+0.70°  5.69+0.25°  11.29+0.65' | 40.82+1.04'  3.84+0.74" 3.3040.84" | 72.05+1.56"  2.19+0.18° 7.4340.38"

Mean value + standard deviation of fifteen replicates.

Mean value with different letter in the same column are significantly different (p<0.05)
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Table 19 Length, width, length: width ratio and shape of paddy rice grain

Rice varieties Length (cm.) Width (cm.)  Length: width Shape*

ratio
HK 0.87+0.02" 0.25+0.01" 3.47+0.22° Slender
Non waxy KN 0.88+0.01" 0.25+0.01° 3.43+0.13° Slender
rice SY 0.96+0.01" 0.20+0.00" 4.66+0.18° Slender
RWR-96060  0.98+0.02" 0.25+0.02° 3.85+0.36° Slender
BWR-96025  0.99+0.03°  0.28+0.00°  3.54+0.20" Slender
Waxy rice  CMP 0.94+0.03" 0.35+0.01" 2.69+0.13" Medium
KR 1.0340.02°  0.33+0.00°  3.06+0.07" Medium
BWR-96044  1.00+0.02° 0.56+0.85" 3.0740.96" Medium

*Shape was classified using length: width ratio (Table 2)

Mean value + standard deviation of ten replicates

Mean value with different letter in the same column are significantly different (p<0.05)

Table 20 Length, width, length: width ratio and shape of brown rice grain

Rice varieties Length (cm.)  Width (cm.)  Length: width Shape
ratio

HK 0.63+0.03°  0.22+40.01"  2.85+0.24" Medium

Non waxy KN 0.66+0.03  0.22+0.01°  2.96+0.18" Medium
rice SY 0.62+0.04" 0.17+0.01° 3.58+0.40" Slender
RWR-96060 0.65+0.01°" 0.2340.01° 2.76+0.11" Medium

BWR-96025 0.69+0.02° 0224001  3.05+0.11° Medium

Waxy rice  CMP 0.6910.02d 0.27i0.02d 2.58+0.23" Medium
KR 0.75+0.02° 0.27+0.00" 2.75+0.14" Medium

BWR-96044 0.68+0.03°  0.23+0.01°  2.94+0.20" Medium

*Shape was classified using length: width ratio (Table 2)

Mean value + standard deviation of ten replicates

Mean value with different letter in the same column are significantly different (p<0.05)
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Table 21 Length, width, length: width ratio and shape of milled rice grain

Rice varieties Length (cm.) Width (cm.)  Length: width Shape
ratio

HK 0.59+0.02" 0.21+0.00" 2.82+0.07" Medium

Nonwaxy KN 0.62+0.01°  0.20+0.00°  3.01+0.08 Slender
rice SY 0.60+0.02" 0.17+0.00" 3.53+0.15° Slender
RWR-96060 0.63+0.02" 0.22+0.01° 2.78+0.16" Medium

BWR-96025 0.65+0.02° 0.21+0.00°  3.10+0.16" Slender

Waxy rice  CMP 0.68+0.01° 0.24+0.00° 2.76+0.13° Medium
KR 0.66+0.02° 0.2340.01° 2.78+0.15" Medium

BWR-96044 0.70+0.02° 0.22+0.00° 3.1240.14° Slender

*Shape was classified using length: width ratio (Table 2)
Mean value + standard deviation of ten replicates

Mean value with different letter in the same column are significantly different (p<0.05)
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Table 22 Weight of paddy rice grain
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Rice varieties

Grain weight (g/100 grain)*

HK 3.53+0.15"

Non waxy rice KN 4.34+0.17°
SY 2.85+0.23"

RWR-96060 4.19+0.09°

BWR-96025 4.44+0.32°

Waxy rice CMP 5.31+0.31°
KR 5.16+0.36"

BWR-96044 7.16+0.37°

*Qrain weight was based on 14% moisture content of rice grain
Mean value + standard deviation of triplicates

Mean value with different letter are significantly different (p<0.05)

Table 23 Weight of brown rice grain

Rice varieties

Grain weight (g/100 grain)*

HK 3.3740.16"

Non waxy rice KN 2.73+0.06"
SY 2.75+0.09"

RWR-96060 3.45+0.10"

BWR-96025 4.40+0.12"°

Waxy rice CMP 3.92+0.15°
KR 4.94+0.20°

BWR-96044 6.02+0.07"

*QGrain weight was based on 14% moisture content of rice grain
Mean value + standard deviation of triplicates

Mean value with different letter are significantly different (p<0.05)



Table 24 Weight of milled rice grain
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Rice varieties

Grain weight (g/100 grain)*

HK 2.47+0.07°

Non waxy rice KN 1.69+0.05"
SY 1.98+0.09"

RWR-96060 2.89+0.05°

BWR-96025 3.30+0.09"

Waxy rice CMP 3.25+0.06'
KR 2.60+0.02°

BWR-96044 2.854+0.01°

*Qrain weight was based on 14% moisture content of rice grain
Mean value + standard deviation of triplicates

Mean value with different letter are significantly different (p<0.05)
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Table 25 Chemical compositions of brown rice

Rice varieties Moisture Protein Lipid Carbohydrate Crude fiber Ash
(% wb.) (% db.) (% db.) (% db.) (% db.) (% db.)

HK 6.76+0.26" 6.96+0.10" 1.47+0.09" 83.35+0.40 0.28+0.00" 1.44+0.10"

Non waxy rice KN 8.65+0.14' 6.63+0.11° 2.1740.04° 80.08+0.40" 0.35+0.05° 1.64+0.13"
SY 7.18+0.22° 8.06+0.03" 1.65+0.56" 80.94+0.30" 0.26+0.01" 2.15+0.05°

RWR-96060 8.19+0.30° 8.18+0.12° 1.58+0.04" 80.25+0.18" 0.35+0.05° 1.78+0.35"

BWR-96025 7.60+0.21° 8.44+0.03° 1.93+0.39" 78.95+0.36" 0.26+0.01° 1.5240.12%

Waxyrice ~ CMP 6.08+0.23" 8.46+0.17° 1.50+0.04" 82.35+0.35" 0.16+0.05" 1.58+0.20"
KR 6.83+0.26" 7.69+0.09° 1.44+0.11° 82.63+0.11° 0.28+0.01° 1.38+0.10°

BWR-96044 5.96+0.06" 8.23+0.17° 1.67+0.09" 82.76+0.23" 0.29+0.00" 1.35+0.07"

Mean value + standard deviation of triplicates

Mean value with different letter in the same column are significantly different (p<0.05)
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Table 26 Chemical compositions of milled rice

Rice varieties Moisture Protein Lipid Carbohydrate Crude fiber Ash
(% wb.) (% db.) (% db.) (% db.) (% db.) (% db.)

HK 8.3740.19° 6.4610.04" 0.39+0.03° 84.29+0.29° Tr 0.47+0.11°

Non waxy rice KN 12.29+0.36° 5.38+0.08" 0.26+0.05" 81.68+0.15" Tr 0.36+0.12"
SY 8.74+0.22° 7.89+0.16" 0.38+0.09° 82.43+0.36" Tr 0.54+0.05"

RWR-96060 7.96+0.23" 7.26+0.07° 0.36+0.03™ 83.84+0.09" Tr 0.56+0.05"

BWR-96025 7.26+0.03" 7.17+0.06" 0.27+0.03" 84.92+0.15' Tr 0.37+0.11°

Waxy rice CMP 8.64+0.21° 7.554+0.07° 0.23+0.02" 82.94+0.29° Tr 0.62+0.04°
KR 9.88+0.21° 6.77+0.03° 0.28+0.04" 82.59+0.22" Tr 0.4610.04"

BWR-96044 9.87+0.01° 6.86+0.07° 0.32+0.01" 82.36+0.13" Tr 0.57+0.05"

Mean value + standard deviation of triplicates

Mean value with different letter in the same column are significantly different (p<0.05)

Tr mean trace
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Table 27 Vitamin B, and E content in pigmented brown and milled rice

Sample Vitamin B, (mg/100g) Vitamin E (mg/100g)
Brown rice Milled rice Brown rice Milled rice

HK 0.98 0.40 1.66 nd

Non waxy KN 0.16 Nd 3.85 nd
rice SY 1.09 0.33 2.78 nd
RWR-96060 0.26 0.22 5.35 nd

BWR-96025 0.06 nd nd nd

Waxyrice ~ CMP 2.04 0.31 6.51 nd
KR 1.19 0.08 1.35 nd

BWR-96044 0.28 0.01 5.71 nd

Determination by department of agricultural technology, Mahasarakham university.

Nd mean not detected
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Table 28 Iron content in rice grain

Rice varieties Iron (mg/ 100 g sample)
Brown rice Milled rice
HK 1.16+0.03" 0.82+0.08°
Non waxy rice KN 1.26+0.03% 0.34+0.03"
SY 1.21+0.04" 0.54+0.07°
RWR-96060 0.91+0.04" 0.84+0.06°
BWR-96025 1.48+0.04° 0.44+0.04"
Waxy rice CMP 1.3140.03° 0.35+0.07"
KR 1.4610.03° 0.70+0.03"
BWR-96044 1.6620.03' 0.30+0.08"

Mean value + standard deviation of triplicates.

Mean value with different letter in the same column are significantly different (p<0.05)
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Table 29 Polyphenol content of rice sample

Rice varieties Crude extract (%) Total polyphenol
(mg GAE/100g sample)

HK 2.56 80.44+6.61"

Non waxy rice KN 3.20 58.89+6.89"
SY 3.06 82.0147.90°

RWR-96060 3.88 84.4343.61°

BWR-96025 3.36 280.15+9.83"

Waxy rice CMP 3.17 208.42+0.00°
KR 3.54 80.17+4.49"

BWR-96044 3.46 329.24+6.72°

Mean value + standard deviation of triplicates.

Mean value with different letter are significantly different (p<0.05)

o] a = o = . a
WIsueunamsAnEINNUMSANYIUY Chotimarkorn e al. (2008) qne
@ { 1 A A ;’f @ o a
(2547) 118% Choi et al. (2007) 9915197 29 wundnTaNNUTunaTAN 8 Wug Hi5uaTn
as ° VY A o ' o 2 ~ ' A o o A
arluoalagsmudinno10aInan  Milmszuanuuanaelusosiuguazimaiinlums
] =< ] 9 I ) 9 v Aa [
ana NNMSANKINUI M3 lumueataznsanlualiiazaree lvnalumsanananiinis
1 @ @ 4 a % 1
IHomueaiissvdiuas) MnmMIaneIaNuduNusyelsua Inalueatua L* a* uag b*
1 1 =\ [ o v a ax [ d'
WUIAT L* a* 11ag b* Yanuaunusnulsuia Inalueandns1amanuIni 5 (- = -0.893, -
0.851 11 -0.928 AINAIAL) NAMIANYIVD Goffman and Bergman (2004) wudﬁmmzﬁeﬁ;’n
<= v o Jdou (A ax 1 A v o w A Y 1a an A
waalaNudNusnUlTIave s InaiueassaliediAy Nawwalilsunaas Inavuean
@ 9 [ @ A Y 1 Qsll A Y <3 = o w d v
analduananniu  Tnadueainnuedlusuvesdoduman Taslimssiuse Tanuauiny

=

= A [l oy 3 A Ao A 9 I 9 o 1A (A as
mﬂwamaw"luaxmﬂm HAANTNNAVDUID N VLN AALUY MﬂW‘]J’NiJ‘]JﬁJWmGUfNIWQW‘LlfJﬁ

v J

Y . £ [ Y qu/ dy
INIY (Choi et al., 2007) BIAUANVANNUS ‘]Jﬂ"lﬁﬂﬂaf‘]\ihluﬂﬁﬂu



Table 30 Comparison of polyphenol content in rice to other reports
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Sample Total polyphenol Reference
(mg/g sample)

Khao Dawk Mali 105 2.9 Chotimarkorn et al. (2008)
Pathum Thani 60 3.2

White rice Suphan Buri 90 2.8
Chainat 1 2.2
RD 13 2.7
Phrae 3437 0.00-3.10 Supisa (2005)
Phrae 0023
Kam-Suphan
San-Pha-Tawng 1

Pigmented rice Sorghum 7.33 Choi et al. (2007)

Black rice 3.13
Rice from Brazil 3.42-5.15 Nadia et al. (2008)
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Fig 7 DPPH scavenging activity of pigmented brown rice
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Fig 8 ABTS ’ scavenging activity of pigmented brown rice
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Fig 9 Polarized light microscopic image of pigmented rice starch granule (x100)
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Fig 10 Light microscopic image of pigmented rice starch granule (x100)





