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Development of Resistant Milled Rice
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ABSTRACT

The study of development of resistant milled rice aimed to evaluate effects of cooking method, degree
of cooking and storing at chilling temperature on qualities and resistant starch content of high amylose rice
(variety RD 31). Milled rice was boiled and cooked using rice cooker until 30% and 90% degree of cooking, storing
at chilling temperature (412 °C) for 0, 3, 7, 14 and 21 days and dried at 50 °c using hot air tray dryer. Resistant
rice grain had bulk density of 0.74-0.84 g/cms, which was close to milled rice. Cooking time and whiteness index
were less than those of milled rice. Whereas water absorption and cooked rice hardness were more than those of
milled rice. Reduction of paste viscosity was observed. Changes of viscosity were comparable to those of pre-
gelatinized flours except resistant rice grain cooking with rice cooker at 30% degree of cooking. Cooking and drying
processes decreased resistant starch content (RS) of milled rice from 15.40 g/100g to 5.61-7.08 ¢/100g. However,
storing cooked rice at chilling temperature for 21 days before drying enhanced RS to 21.32 and 21.67 ¢/100 ¢ for
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resistant rice grain prepared by boiling and cooking with rice cooker, respectively. Cooking at 30% contributed

higher RS than those of 90%.
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as19di 1 ANRUILUUTIY, é’fsaﬁmmsmLLasqmm‘wmimﬁmaﬁnmumwiamisiaﬂﬁm'%amﬁaamiﬁﬂuﬁ%ﬁam
. B ) 5@11’1ms@ﬂ%’uﬁ;’| YSunauvewds .
IEAUNTEN LIaNY AIMUNUILLUY LIANNEN P AIMULLVIVDY
' .. s Aytin1uYI0 L SEwdemaedn Tutmedia Y
(%) 5N (W) 594 (g¢/cm’) (un) U180 (N)
(g/9) (g/100¢)
30 0 0.8010.03ab 66.6010.70a 7.510.6 3.0710.06b 0.7410.08b 36.6714.37bc
3 0.74%0.02c 63.1111.02b 7.510.0 3.49%0.06a 1.4410.10b 48.7619.03a
7 0.7610.02bc 64.9610.55ab  6.010.8 2.9310.31b 1.1530.66b 32.2313.61c
14 0.7710.02a-c 63.261.12b 6.010.8 2.5130.06c 1.2470.30b 44.51%3.65ab
21 0.8210.02a 64.6410.72b 5.0%0.0 3.8410.25a 4.5610.58a 26.17%0.70c
90 0 0.8110.05a 62.9710.81a 5.3%0.5 3.15%0.13a 0.8910.11c 33.2714.67a
3 0.8110.03a 63.2710.34a 6.310.5 3.18%0.10a 0.75%0.06¢ 31.7813.73a
7 0.8240.02a 60.5611.65b 3.810.5 2.5910.09a 0.99%0.15bc 25.6211.84b
14 0.7810.02a 61.88%1.19ab  6.0%0.8 2.7130.12a 1.3310.19ab 29.5813.81ab
21 0.7810.03a 63.3810.14a 5.020.0 2.7410.56a 1.6610.29a 29.07%2.93ab
Milled rice - 0.8010.03 69.4810.35 213104  2.5930.05 1.9310.22 23.5511.96
dmsuusiazszAunsan Aade+SD Afiddnwsiaiuluiuium vnef uwndstuegsditoddymeadn (0<0.05)
e 2 anuniaiuteesdnumusenisdesiinieusienmsiludiien
. o . ﬂ'a'mwﬁmj']l,tﬂm’m Rapid Visco Analyzer*
FeAuUNITgN (%) AU (1U)
PV BD 2V cs SB
30 0 29.510.3b 0.1%0.0a 39.910.6b 10.510.9a 10.510.9a
3 46.613.3a 0.0%0.2a 57.312.9a 10.8%0.1a 10.810.4a
7 28.613.3b 0.2%0.4a 38.512.2bc 10.1X0.6a 9.9%1.1a
14 23.330.7bc 0.310.1a 31.8%0.2cd 8.810.8a 8.510.8a
21 16.810.0c 0.0%0.0a 27.530.0d 10.810.0a 10.810.0a
90 0 32.310.4ab 0.1%0.0a 43.310.5a 11.1%0.1a 11.0%0.1a
3 36.013.8a 0.2%0.2a 47.814.1a 12.0%0.5a 11.810.4a
7 25.411.9b 0.3%0.4a 35.312.5a 10.2%1.0a 9.910.6a
14 30.8%1.2ab 0.2%0.1a 43.911.3a 13.410.2a 13.210.1a
21 24.413.8b 0.810.6a 36.316.1a 12.6*1.7a 11.912.33
Milled rice - 171.916.3 573155 289.218.4 174.619.2 117.3x14.7

V= peak viscosity, BD = (PV-minimum viscosity), FV = final viscosity, CS = consistency (FV-minimum viscosity), SB setback (FV-PV)

dmsuusiagszaunsan Anade+sD Aflddnwsmsiuluwwiund vunefs unnseiuegnadivedfgneeads (0<0.05)
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Wasuwlasauniniutswestmumusenisdes ity
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M3efl 3 AvumuuuT, frdaunlazamnnTsdivesiimunuiensgesinIonlenisaandonidiensdn
. B ) 5@15’1ms@1ﬂ%m§’| YSunauvewds .
IEAUNTEN LIaNY AIMUNUILLUY LIANNEN P AITULVIVDY
' .. s futin1uY17 L sEwdnemaedn Tutmedia Y
(%) SN () 37 (g/cm’) (W) 41780 (N)
(g/9) (g/100¢)
30 0 0.8110.05a  71.35%0.27a 111303 3.0710.12a 2.17%0.05b 38.8516.71ab
3 0.8310.02a  71.2810.6% 9.811.0 3.28%0.22a 2.1910.34b 40.29%7.15a
7 0.7810.02a  69.7210.69b 1133105 29310472 1.5810.43b 36.3314.88ab
14 0.8110.03a 69.2810.64b 10.0£0.0 2.8710.28a 1.547%0.25b 35.91%5.59b
21 0.8410.03a 67.6810.33¢ 10.8%0.5 2.8310.23a 3.6410.60a 29.6113.09b
90 0 0.77£0.02a  65.7310.31b 11.510.6  3.1330.09a 1.9310.28a 35.4112.28ab
3 0.7610.04a  65.7210.72b 9.910.3 3.10%0.36a 2.3010.62a 34.8514.7b
7 0.8110.03a  65.19710.64b 9.610.5 3.0610.31a 1.9130.51a 31.6414.9b
14 0.7610.02a 63.8020.71c 8.130.6 2.82140.21a 1.6610.68a 20.60%2.11c
21 0.8010.04a 68.2610.59% 11.510.6 3.1910.31a 2.0610.31a 41.57%3.14a
Milled rice - 0.8010.03 69.4810.35 213104  2.59F0.05 1.9310.22 23.5511.96
dmsuusiarszAunsan AaAe+SD Aifiddnwsiaiuluiuaum vne uwndstuegsditoddyneadn (0<0.05)
a4 eanasiieutiwestmumusiemstdesfwdenlnensvsandeviionsdn
. e anamilathuilsain Rapid Visco Analyzer’
seAUNTEN (%) LANAUINE ()
PV BD FvV cs SB
30 0 105.0 £15.9a 28.1%7.4a 142.8122.9a 66.0f14.3a  37.8%7.0a
3 76.116.2ab 9.1%0.7a 111.519.0ab 44.512.1a 35.412.8a
7 75.8127.0ab 18.7%10.4a 107.1%36.2ab  50.0%19.5a 31.319.1a
14 63.718.3ab 12.2%7.1a 97.2%7.4ab 45.616.2a 33.510.9a
21 38.514.7b 3.110.8a 58.1%4.3b 22.8%0.4a 19.610.4a
90 0 45.512.7b 5.3%3.3a 63.814.0b 23.6t4.6ab  18.3%1.3b
3 41.912.0b 5.2%0.8a 57.412.2b 20.710.9ab  15.5%0.2b
7 47.514.2b 4.1%2.7a 62.713.0b 19.3%1.5b 15.2%1.2b
14 7.130.7¢ 0.610.2a 14.0%1.3c 7.510.8¢c 6.9710.6c
21 62.00.1a 2.2140.8a 90.813.2a 31.0%3.9a 28.813.1a
Milled rice - 171.916.3 573155 289.218.4 174.619.2 117.3%14.7

V= peak viscosity, BD = (PV-minimum viscosity), FV = final viscosity, CS = consistency (FV-minimum viscosity), SB setback (FV-PV)

dmsuusiagszaunsan Anade+sD Aflddnwsmsiuluwwiund vunefs unnssiuegnadivedfgneeads (0<0.05)
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