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Effect of Milling Process and Parboiling on Cooking Quality of Sungyod Rice
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Abstract

This research studied the effect of milling process and the condition to produce parboiled rice on
cooking qualities of Sungyod rice. Brown rice (degree of milling; DOM 0%) and milled rice (DOM 5% and 9%) was
soaked at 60 and 70°C until the moisture content reached equilibrium. After that, soaked rice was steamed at
different steaming times. The optimum steaming time was considered from fewer amounts of crack, split and white
belly kernels. Then, all steamed rice was dried at 45°C until the moisture content was reduced to 14%. It was
found that the optimum conditions to produce parboiled rice with DOM 0, 5 and 9% were the soaking temperature
at 60°C and then steamed for 15, 12 and 9 mins, respectively. After that, all parboiled rice was dried at 45°C for 3
hours. The ash, protein, lipid, fiber and anthocyanin contents decreased with DOM increase. In addition, the
swelling power and pasting property increased when DOM increase. Cooking quality of parboiled rice was
evaluated using 9-point Hedonic scale on taste, texture, odor, color, appearance and overall acceptability. It was
found that texture, color and overall acceptability increased when DOM increased. The parboiled rice with DOM
9% had the highest acceptance score.
Keywords: Sungyod rice, Milling, Cooking quality
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Table 2

Table 1  Effect of soaking temperature and steaming time on physical property of parboiled Sungyod rice (DOM 0%)
Soaking temperature (°C) Steaming time (min) Split (%) Crack (%) White belly (%)

12 0.00+0.00° 1.00+0.00° 1.00£0.00°

50 15 0.0010.002 1.00+1 .oo:c O.33i0.58:
18 0.67+0.58 2.67+0.58 0.00+0.00
21 7.00+1.00° 3.67+0.58° 0.00£0.00°
12 0.00+0.00° 0.67+0.58" 0.67+0.58%

-0 15 2.00+1 .ooz O.67J_r0.58:b 0.6710.583:
18 6.67+1.53 1.33+1.15 0.00+0.00
21 15.00+1.00° 1.33+0.58% 0.00+0.00°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.

Effect of soaking temperature and steaming time on physical property of parboiled Sungyod rice (DOM 5%)

Soaking temperature (°C) Steaming time (min) Split (%) Crack (%) White belly (%)
9 0.00+0.00° 5.67+1.53° 0.67+0.58"
60 12 0.33+0.58° 6.67+0.58° 0.00+0.00°
15 2.00+1.00° 11.67+0.58° 0.00+0.00°
9 0.00+0.00° 8.67+0.58" 0.00+0.00°
70 12 1.00+0.00° 9.00+1.00™ 0.00+0.00°
15 5.0042.65" 7.67+2.08" 0.00+0.00°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.

Table 3  Effect of soaking temperature and steaming time on physical property of parboiled Sungyod rice (DOM 9%)
Soaking temperature (°C)  Steaming time (min) Split (%) Crack (%) White Belly (%)
3 0.00+£0.00°  42.67+9.87° 2.33+0.58°
6 0.00£0.00°  45.00+4.00%° 1.6740.58"
60 9 0.00£0.00°  46.67+9.29%° 0.00+0.00°
12 0.00£0.00°  57.67+4.51° 0.00£0.00°
15 7.00£1.00°  54.33+7.02%° 0.00£0.00°
3 0.00£0.00°  41.00+10.54° 1.67+0.58"
-0 6 0.0010.002 44.00i7.oozz 0.00:0.00:
9 2.00+£1.00 53.67+6.43 0.00+0.00
12 5.00+1.00°  54.67+3.21%° 0.00+0.00°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.
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Table 4 Effect of degree of milling on color changes in parboiled and non- parboiled Sungyod rice

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.

Type DOM (%) Color
L* a* b*
Non- 0 40.69+0.51° 15.92:0.16'  18.39+0.43'
parboiled 5 46.45:0.34°  14.33+0.49°  16.63+0.36°
rice 9 58.52+0.41"  9.41%0.36°  13.92+0.40°
0 26.89+0.21°  13.20+0.20°  15.30+0.13°
Parboiled b c c
. 5 32.05¢o.46e 11 .2810.15b 14.56¢o.14a
9 47.08+0.6°  10.00£0.17°  10.39+0.48

wa ~ Y o a o » Al W =< ' P o o Aa X o
AuaNtRneiaesdnded 3 seauludnanduuarliiounisiionudn WesyiudndivsaudenaliEfunn
1 Tlshu Tastu ety wasiBunauueninloenfiuanas (p<0.05) Wasannnisdn@iunisnidndanaestuiieanlylds
@ a Ao A = o Al o < Al o o o A o
WuiBundanse g (Park et al, 2001) uazillewBaumaudianiiuuaslsidunisiiansyiunisindinaaiu

17N sieltTunnedn Tshu o wassunnuueninloenluanasludnafeinunngiis (p<0.05) (Table 5)

Table 5 Effect of degree of milling on chemical property in parboiled and non- parboiled Sungyod rice

T DOM Ash Protein Lipid Fiber Anthocyanin Amylose
ype
(%) (%) (%) (%) (%) (%) (%)
0 1.50£0.03° 7.77+0.08°  2.36+0.07°  0.15+0.00° 12.90+0.76' 14.93+0.16"
Non-Parboiled . . “ . . .
ce 5 1.39+0.05°  7.43%0.11 2.05+0.18 0.12+0.01 10.24+0.77 15.92+0.08
9 0.89£0.03° 6.99¢0.17°  1.97+0.09°  0.07+0.02° 7.1720.78° 18.30£0.14°
0 1.36£0.10°  7.48£0.07°  2.17x0.07°  0.15£0.00° 5.34+0.00° 14.83+0.15"
Parboiled . b N b b b
' 5 1.26£0.09°  7.11+0.09 1.99+0.01 0.11+0.01 2.67+0.00 15.64+0.45
rice
9 0.76£0.21°  6.65:0.15°  1.47£0.03°  0.07£0.01° 0.90+0.78° 18.27+0.20°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.

WesyAunsdadiuawin A fndawessiaiiaay (p<0.05) dauArndsnueniall (AH) uazgnmpiilunis

a a - pr a o Al W < A o o o a o v Al JE R
Naaniilufanas (p<0.05) waziiaFauieudaituuarlitiiunisileaisssunisdn@ineatu 41antiunsilelen
ANAINITNBIFILAZANNANN B U ATIAAAY (p<0.05) (Table 6)

Table 6 Effect of degree of milling on physicochemical property in parboiled and non- parboiled Sungyod rice

DOM Swelling Thermal properties
Type power o o o
(%) (%) T,(°C) T7,(0) T.(°C) AH (J/g)
Non- 0 11.83+0.35°  79.19+0.12°  84.55:0.37° 89.48+0.03°° 12.94+0.16°
Parboiled 5 12.43+0.15°  77.46£0.04° 82.68+0.07° 87.47+0.57° 11.54+0.12°
rice 9 13.50+0.32°  75.61+0.53° 81.13+0.14° 85.62+0.55° 10.25+0.15°
Parboiled 0 9.8610.391 79.8510.39: 84.5310.33(i 91 .9210.58: 10.31 10.20:
, 5 10.78+0.40°  79.05+0.14°  83.19+0.16° 90.27+0.45°  9.44+0.29
riee 9 11.5620.15°  78.47+0.22° 82.43+0.22° 88.6420.86°  8.05+0.07°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.



'

420 HAY8INIZLIUAIT 91 45 K177 3/1 (MiAw) Fuenen-Fu91AN 2557 2. InEAanfineeg

(p<0.05) wazlenFaudeudantinueayls
| < A o o o A o Ly A < o~ P
tun 9l sTALTRR R eaiw wudndaR i unNsTla AN ANNTTnanaT (p<0.05) (Table 7)

%
a a K

X oA o o , o 4 o~ X
uﬂﬂ@qﬂuwurﬁLllﬂﬁ‘zm']_l”llﬁ@LWNTH@QN@iﬂﬂquuuﬂLWNmu

Table 7  Effect of degree of milling on viscosity in parboiled and non- parboiled Sungyod rice
DOM Pasting properties (cP)
(%) PV (RVU) FV

Type
yp SBV

b b

, 0 1428.33+20.26°  3206.00+31.61 1852.33+14.19
Non-Parboiled g c R

e 5 1545.67+10.41 3550.00+£19.31 2127.00+9.64

i .

9 1928.00+45.26'  4053.33+47.39 2322.67+21.85°
0 1260.00+13.80°  1487.33+23.09° 1416.00+29.61°
Parboiled rice 5 1338.33+7.87" 2611.3329.43" 2098.00+19.03°
9 1624.67+6.11°  3196.67+14.43° 2286.67+17.62°

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.

P 3 mﬁnmmumqﬂﬁ‘:mwﬁuﬁmmﬂi’mz{\ﬁ]’mmim%ngﬂﬁizﬁum’wﬁ“u Faruuaz st Tneld
AnanTITaLLLIY 9 Az Tudunau ieduda nause @ anmourisng uazAuzeulngsan wud Fesziunis
odifatn pzuuuauTeuduileduda @ wazautenlngmaiindu (p<0.05) fnindfensr 9 fiazuuunig
ﬂ@mumamlmﬂmu (Table 8) agidlafinunudn dnflsuasdnnliiefissdunsindidasfudazuudlisemulugig
nau \deduda navsa @ wazaneuzlsIng (0=0.05)

Table 8 Sensory evaluation of cooking quality in parboiled and non- parboiled Sungyod rice

Type DOM(%) Smell Texture Odor Color Appearance Overall
Non- 0 5.80+2.31°  6.17+1.90" 5.77+1.36" 6.17+1.42° 6.77+1.07° 6.70£1.56"
Parboiled 5 6.43+1.79° 6.47+1.48" 5.70+1.29" 6.53+1.46" 6.10+1.67° 6.67+130™
fice 9 6.90+1.32° 7.20¢1.21° 6.70+0.88° 7.17+1.15° 6.89+1.46°  7.07+1.23"
Barboiled 0 5.40+1 .65:b 5.47+1 .85:b 5.03+1 .96: 6.17+1 .39:b 6.43+1 .363: 6.00+1 .68:
ice 5 6.30+1 .60ab 5.73+1.66 C 5.70+1 .26b 6.63+0.93 C 5.80+1 .69b 6.13+1 .700

9 6.27+2.12"  7.13+1.74° 6.60+1.35 7.07+1.64° 6.86+1.51 7.20+1.21

Note : Mean with the different small letters in the same column are significantly different at the p<0.05 level.
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properties of milled and cooked rice. Cereal Chemistry 78: 151-156.

Effect of milling ratio on sensory properties of cooked rice and on physicochemical
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