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Table 31 Granule size and size distribution of pigmented rice starches

Granule size distribution

Rice varieties 0-10 pm 10-100 pm Mean
(%) (%) (um)
HK 97.87 2.11 5.56+3.03
Non-waxy Rice ~ KN 95.91 4.08 5.98+3.27
SY 78.66 21.34 9.11+8.75
CMP 96.14 3.97 5.35+2.43
RWR-96060 96.92 3.05 6.38+2.77
Waxy Rice BWR-96044 96.18 2.64 5.56+2.51
BWR-96025 94.51 5.49 5.8143.14
KR 92.37 7.60 6.27+3.54

Mean value + standard deviation of triplicates.
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Fig 12 Granule size distribution of pigmented rice starches
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Table 32 Intrinsic viscosity of Southern Thailand pigmented rice

Rice varieties Intrinsic viscosity (ml/g)

HK 63.53+0.61"

Non-waxy Rice KN 69.86+0.23°
SY 75.13+0.92°

RWR 96060 89.60+0.43°

BWR 96025 96.76+0.28°

Waxy Rice CMP 83.86+0.41°
KR 101.83+0.40"

BWR 96044 94.16+0.57"

Mean value + standard deviation of triplicates.

Mean value with different letter are significantly different (p<0.05)
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Table 33 Chemical compositions of starches

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

HK 28.19+0.27° 8.17+0.12% 0.02+0.05" 0.68+0.00" 90.84+0.13" Tr 0.26+0.05"

Nonwaxy KN 25.30+1.27" 6.70+0.17" 0.13+0.04" 0.69+0.00° 92.16+0.10" Tr 0.30+0.17"
rice SY 18.30+0.12° 8.89+0.72° 0.15+0.05" 0.67+0.00" 90.00+0.68" Tr 0.26+0.05"
RWR-96060  8.57+0.26" 7.84+0.20" 0.18+0.08" 0.68+0.00" 90.85+0.29" Tr 0.43+0.06"

BWR-96025  7.31+0.26' 7.17+0.36" 0.12+0.05" 0.69+0.03" 91.71+0.44 Tr 0.28+0.09"

Waxy rice ~ CMP 8.74+0.47° 6.73+0.23" 0.03+0.05" 0.69+0.00" 92.17+0.24° Tr 0.36+0.05"
KR 7.25+0.27" 6.82+0.65" 0.19+0.00" 0.68+0.00" 91.92:+0.58" Tr 0.36+0.05"

BWR-96044  8.00+0.28" 7.48+0.39" 0.09+0.15" 0.68+0.00" 91.24+0.25™ Tr 0.49+0.01"

Mean value + standard deviation of triplicates
Mean value with different letter in the same column are significantly different (p<0.05)

Tr mean trace

4
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Fig 15 Solubility of various pigmented rice starches
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Table 34 Pasting properties of pigmented rice starch

Pasting viscosity (cP) Peak time Pasting
Rice varieties Peak Trough Breakdown Final Setback (min) temperature
(°C)

HK 1498.33+16.19"  864.33+2.30°  634.00+13.89" 1858.33+12.74"  994.00+13.89" 4.60+0.00° 79.8140.40°

Non waxy rice KN 1533.3348.62°  901.66+10.59° 631.66+3.51"°  1789.00+7.54°  887.33+18.14° 4.55+0.04° 79.55+0.43°
SY 1482.66+33.23"  783.66+4.16°  699.00+30.34°  1395.3345.03°  611.6649.01° 4.57+0.04° 80.61+0.53°

RWR 96060  2366.66+14.36°  984.3343.78° 1382.33+13.05°  1223.66+7.63"  239.33+11.37" 3.93+0.00™ 72.71+0.02°

BWR 96025  2386.66+17.67°  1037.66+7.63° 1349.00+11.13' 1262.33+1021"  224.66+3.05" 3.84+0.04" 70.83+0.33"

Waxy rice CMP 2449.66+17.21° 1189.33+18.17°  1260.33+2.08°  1371.33+9.86'  182.00+9.53" 3.97+0.04° 71.00+0.05"
KR 2178.00+13.22°  1042.66+7.57° 113533+16.50°  1286.66+6.65°  244.00+1.73" 3.82+0.04" 71.3340.53"

BWR 96044  2613.33430.89'  1318.66+4.72° 1294.66+32.71° 1592.66+21.19"  274.00+20.07° 3.89+0.03™ 72.75+0.05"

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 35 Pasting properties of pigmented brown rice flour

Pasting viscosity (cP) Peak time Pasting
Rice varieties Peak Trough Breakdown Final Setback (min) temperature
(°C)

HK 575.66+0.57"  547.004+2.00° 28.66+2.51°  1091.66+6.42°  544.66+8.32° 6.24+0.15'  92.26+0.14"

Non waxy rice KN 717.3343.78°  574.66+9.01°  142.66+12.66° 1269.33+10.40"  694.66+17.78" 5.7340.06°  89.46+0.44°
SY 447.66+2.08" 419.66+1.15" 28.00+3.00" 932.00+4.00°  512.3343.05° 7.00+0.00° 94.43+0.41°

RWR 96060 1281.00+10.58°  960.00+5.19°  321.00+5.56'  1134.66+3.51'  174.6642.51° 4.5140.03°  75.08+0.02°

BWR 96025 814.66+8.73'  777.33+11.93" 37.3343.21°  956.66+10.06°  179.33+2.51° 5.7140.03°  76.71+0.02°

Waxyrice ~ CMP 756.66+4.72°  699.33+5.13° 57.3310.57°  841.66+10.50°  142.33+5.68" 5.2240.37°  75.06+0.02°
KR 1364.66+17.50"  1058.66+12.66"  306.00+5.29° 1244.33+13.01°  185.66+1.52° 4.62+0.04'  74.33+0.07"

BWR 96044 605.00+3.00° 588.00+2.64" 17.00+1.00" 713.33+3.21°  125.3340.57" 6.26+0.24° 78.10+0.43"

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 36 Pasting properties of pigmented milled rice flour

Pasting viscosity (cP) Peak time Pasting
Rice varieties Peak Trough Breakdown Final Setback (min) temperature
(°C)

HK 1242.00+12.12"  1130.33+14.84"  111.66+4.93"  1756.33+7.76°  626.00+17.05° 6.40+0.07" 88.1620.02°

Non waxy rice KN 1473.3319.60°  1183.00+17.69°  290.33+8.08° 1903.33+11.59°  720.33+27.30' 6.20+0.07° 83.20+0.00°
SY 1234.66+10.78"  1112.33+5.13"  122.33+12.34"  2020.66+7.76°  908.33+6.65° 6.95+0.04° 91.46+0.02°

RWR 96060 2376.33+15.17°  1577.33+7.37°  799.00+9.84°  1896.66+5.77°  319.33+2.08° 4.4040.00° 75.10+0.05"

BWR 96025  1990.66+14.64° 1683.00+23.81'  307.66+37.44°  1970.00+3.46  287.00+26.21° 5.35+0.04"  76.98+0.49°

Waxy rice ~ CMP 1644.00+28.51°  1232.33+14.01°  411.66+15.69° 1403.66+17.21°  171.33+3.21" 4.53+0.00° 77.56+0.02°
KR 2153.00+10.81"  1354.00+23.81°  799.00421.63° 1596.33+19.85°  242.33+4.04° 4.33+0.00" 77.58+0.05°

BWR 96044  1876.66+18.33" 1343.00+28.58'  533.66+34.81" 1541.00+10.81°  198.00+19.92" 4.53+0.00°  79.20+0.05

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 37 Gelatinization temperature and enthalpy of pigmented rice starches

Rice varieties T, (°C) Tp (°0) T, (°C) T-T,(°C) AH /g
HK 69.76+0.27"  74.51+0.51"  79.33+0.80" 9.57 11.57+0.30°
Nomwaxy 70.2310.24°  74.70+0.58°  80.17+0.59" 9.94 14.20+0.96"
Rice J . b b
SY 70.76+0.39°  76.94+0.14°  81.33+0.35 10.57 14.36+1.85
RWR 96060  59.36+0.27° 65.56+0.36"  71.94+0.26" 12.58 14.5140.35
BWR 96025  62.60+0.39° 68.84+0.51°  79.40+2.46° 16.80 13.64+0.20"
Waxy Rice . . . .
CMP 62.74+1.68°  69.34+2.00°  80.36+1.22 17.62 13.47+0.10
KR 62.60+0.39° 68.86+0.51°  79.40+2.46" 16.80 14.0140.43
BWR 96044  61.20+0.05° 67.03+0.63°  80.85+0.51" 19.65 13.87+0.49"

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 38 Retrogradation temperature and enthalpy of pigmented rice starches

Rice varieties T, Tp T, Range AH

(°C) (°C) (°C) (°C) (/g)
HK 48.30+0.02  54.60+0.65  66.52+0.52" 18.22 6.51+0.20°
Non-waxy KN 48.40+132  55.03+040  67.29+1.53" 18.89 5.91+0.68"
Rice SY 48.52+1.15 55.10+0.87  66.69+1.32° 18.17 5.16+0.15°
RWR 96060  48.89+1.04  54.3440.96  63.6442.23" 14.75 3.28+0.23"
BWR 96025  48.85+1.60  54.36+1.43  61.96+4.22" 13.11 3.47+1.17°
Waxy  cmp 49.45+0.84  54.60+1.18  65.94+0.24" 16.49 3.38+0.24°
Rice KR 48.4240.04  54.1540.32  64.29+0.51" 15.87 3.66+0.44"
BWR 96044  49.07+1.35  53.94+0.18  63.69+1.51" 14.62 2.98+0.82°

Mean value + standard deviation of triplicates.

Mean value with different letter in the same column are significantly different (»<0.05)
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v 4 Y
TvdvesTuanavesez luTad wasnmsinamaln lussuilazinisduiieenut 1 Tuana
4 o @ % 4 a
e liaeTuanaveses luTaaladuiuse leTasnudienu Famnaamsasdilsumoes lula
o oy o 4 9 3’ 1 4
age matuiheggelddae Mldamsydnadiimsdvihganiamsvdnumiion (Perera and

Hoover, 1999; Sodhi and Singh, 2003)

Table 39 Degree of retrogradation, syneresis and gel consistency of native pigmented rice

starches
Rice varieties Degree of Synerisis* Gel texture**
retrogradation Hardness Cohesiveness
(%) (%) (kg) (kg.s)
HK 56.26 49.76+0.46°  0.888+0.006°  4.874+0.011"
Non waxy KN 41.60 37.43+1.00°  0.783+0.008'  3.880+0.022°
rice SY 35.94 36.67+0.88°  0.594+0.004°  3.059+0.012'
RWR 96060 22.59 28.06+1.60°  0.104+0.000°  0.485+0.006°
BWR 96025 25.43 27.52+4022"  0.070+0.002°  0.382+0.011"
Waxy rice ~ CMP 25.08 28.3940.26"  0.149+0.006"  0.636+0.007°
KR 26.13 27.4340.11°  0.064+0.005°  0.349+0.002°
BWR 96044 21.52 27.84+0.13"  0.089+0.001°  0.442+0.001°

*Mean value + standard deviation of triplicates.
** Mean value + standard deviation of five replicates.

Mean value with different letter in the same column are significantly different (»p<0.05)
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Table 40 Elongation of pigmented rice grain

Rice varieties Elongation
Brown rice Milled rice
HK 1.02+0.05" 1.57+0.19"
Non waxy rice KN 1.00+0.07" 1.44+0.06"
SY 1.04+0.04" 1.51+0.10"
RWR 96060 1.08+0.05" 1.40+0.05"
BWR 96025 1.1440.07° 1.4240.06"
Waxy rice CMP 1.08+0.04° 1.62+0.08"
KR 1.14+0.03° 1.59+0.20"
BWR 96044 1.09+0.04° 1.59+0.05"

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 41 Expansion value of pigmented rice

Rice varieties Expansion value
Brown rice Milled rice
HK 1.80+0.05° 1.91+0.00"
Non waxy rice KN 1.76+0.02° 1.88+0.03"
SY 1.80+0.05° 1.86+0.16"
RWR 96060 0.99+0.09" 1.08+0.04"
BWR 96025 1.07+0.02" 1.10+0.02°
Waxy rice CMP 1.07+0.03" 1.08+0.03°
KR 1.08+0.02" 1.10+0.01°
BWR 96044 1.09+0.04° 1.1740.13°

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 42 Hardness and cohesiveness of pigmented rice grain

Brown rice texture Milled rice texture
Rice varities Hardness Chewiness Hardness Chewiness
(kg) (kg.s) (kg) (kg.s)
HK 10.35+0.09"  65.14+0.76°  2.91+0.09°  19.82+1.04°
Non waxy KN 7.90+0.20°  48.64+321°  2.46+0.07° 16.81+0.59°
rice SY 5.66+40.36° 33244214 224+0.10°  14.29+1.07"

RWR 96060 12.03+0.20°  66.17+3.83°  2.23+0.05°  16.42+1.50"
BWR 96025  7.40+0.05°  40.81+0.69°  2.19+0.06°  15.75+0.60"
Waxy rice  CMP 11.3540.78°  64.82+1.36° 1.75+0.10" 13.38+0.95"
KR 6.1740.56°  36.25+3.30  1.88+0.10"  15.03+0.87"

BWR 96044 7.0740.52°  39.79+2.20%°  2.04+0.10°  16.27+1.77F

Mean value + standard deviation of five replicates.

Mean value with different letter in the same column are significantly different (p<0.05)
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Fig 17 The relationship between L* value and polyphenol content of pigmented brown rices
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