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Effect of Processing Treatment on Physicochemical Characteristics of
Brown Rice Varieties with Different Amylose Content

Jong Gu Lee and Moo-Hyeog Im*
Ministry of Food and Drug Safety

Abstract The quality characteristics of brown rice polished with grains of four rice varieties (Hwaseonchal, Baegjinju,
Ilpum and Goami) were examined. For the physical properties of native and fried brown rice starches, the gelatinization
temperatures and enthalpies (determined with differential scanning calorimetry) of brown rice starches decreased with
increasing amylose content. The pasting viscosities of native brown rice starches in distilled water were higher than those
in HgCl, solution (as an a-amylase inhibitor). The highest viscosity of gelatinized starch was observed for the starch of
Ilpum rice variety relative to other varieties. Cystal packing arrangement of brown rice starches subjected to deep-fat frying
converted A-type (typically observed for cereal starches) into V-type (formed by retrogradation and recrystllization of

amylose molecules).
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Table 1. Thermal gelatinization characteristics of several cultivar
brown rice flours

Transition temperatures (T, °C) and
transition enthalpies (AH, J/g dry matter)

T, T, T, AH Onset
A 54.66 74.09 91.31 11.83 64.55
B 49.75 73.40 91.71 10.74 64.65
C 54.20 72.15 86.32 9.06 62.95
D 55.85 69.01 80.88 6.91 60.52

A: Hwaseonchalbyeo, B: Baegjinju, C: Ilpumbyeo, D: Goami.

T;: Initial gelatinization temperature, T,: Peak gelatinization temperature,
T.: Closed gelatinization temperature, AH: Transition enthalpy for
starch gelatinization
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Table 2. Amylograph characteristics of different cultivars determined by mixing with water or HgCl, treated water

Brown rice ST.)(°C) GT? (°C) MT?(C)  MVY®B.U) BD.B.U) SB.(B.U)  TSB.(B.U)
A 25 - - - - - -
B 25 81.3 92.5 80 20 10 30
C 25 89.5 95.5 240 80 200 280
D 25 - - - - - -
E 25 67 74.5 440 160 -70 90
F 25 70 81 560 325 170 155
¢} 25 88 95.5 410 190 70 260
H 25 - - - - - -

S.T.: Starting temperature, G.T.: Gelatinization temperature, M.T.: Temperature at maximum viscosity, M.V.: Maximum viscosity, B.D.: Breakdown,

S.B.: Setback, T.B.S.: Total setback.

A: Hwaseonchalbyeo, B: Baegjinju, C: Ilpumbyeo, D: Goami, E: Hwaseonchalbyeo treated HgCl,, F: Baegjinju treated HgCl,, G: Ilpumbyeo

treated HgCl,, H: Goami treated HgCl,

Table 3. Water absorption index (WAI), water solubility index

(WSI) and water retention capacity of rice flours (unit: %)
Water holding capaci
WAI WSI g capaclty
Alkaline solution Distilled water
A 214.53 0.15 134.25 114.07
B 213.29 0.14 133.46 111.06
C 208.73 0.12 121.76 106.46
D 207.23 0.11 119.77 104.12

A: Brown Hwaseonchalbyeo. B: Brown Baegjinju. C: Brown
[lpumbyeo. D: Brown Goami.
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Fig. 1. Scanning electron micrographs of brown rice starches. A: Ilpumbyeo polished rice, B: Fry popped Ilpumbyeo polished rice, C:
Hwaseonchalbyeo brown rice, D: Fry popped Hwaseonchalbyeo brown rice, E: Baegjinju brown rice, F: Fry popped Baegjinju brown rice, G:
[lpumbyeo brown rice, H: Fry popped Ilpumbyeo brown rice, I: Goami brown rice, J: Fry popped Goami brown rice, K: Air popped Ilpumbyeo
brown rice, L: Parboiled-Air popped Ilpumbyeo brown rice
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Table 4. Hunter values for 4 kinds of types powder brown rices

A B C D F-value
L 82.80°+0.72 80.82%+0.86 79.20%+0.84 81.34%+0.59 2025.04
a 0.42°+0.10 0.43°+£0.05 0.85+0.10 0.60%+0.05 1293.45
b 10.28%£0.22 12.26*+0.19 11.88%+0.27 11.63°£0.24 5057.70

A: Hwaseonchalbyeo, B: Baegjinju, C: llpumbyeo, D: Goami

Table 5. Hunter values for 4 kinds of types brown rices

A B C D F-value
L 59.58%+1.73 55.55%+1.21 48.70+7.99 54.78%+1.98 95.99
a 1.29%+0.30 1.43%+0.38 4.24°+7.64 1.84%+0.21 1.55
b 13.44*+0.41 12.86*+0.27 12.30%+3.21 12.15%+0.56 137.27

A: Hwaseonchalbyeo, B: Baegjinju, C: Ilpumbyeo, D: Goami
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Table 6. Effects of moisture content of brown rice of different rice cultivars on the Hunter color values of soaked, soaked-gelatinized,
soak-air-popped, soaked-gelatinized-airpopped, soaked-fry popped or soaked-gelatinized-fry popped brown rice

Hunter Value for 4 kinds of types brown rices

M Types L a b M Types L a b
S 15% A 71.29 1.62 16.93 G 15% C 62.09 0.98 15.06
S B 71.99 2.41 16.64 G D 59.97 1.97 16.36
S C 68.60 2.71 18.38 G 25% A 58.83 0.13 11.54
S D 69.90 291 19.18 G B 58.61 1.00 13.24
S 20% A 72.06 0.68 15.98 G C 57.72 0.69 13.11
S B 67.78 1.17 15.96 G D 60.75 0.91 13.89
S C 68.11 1.16 16.30 G 35% A 59.11 0.53 12.43
S D 66.57 1.24 16.15 G B 59.75 0.84 12.38
S 25% A 71.83 0.85 16.43 G C 57.69 0.41 12.34
S B 68.63 1.47 16.41 G D 59.77 0.37 13.04
S C 68.94 1.27 17.17 G 45% A 62.32 0.43 13.63
S D 66.64 1.89 17.06 G B 62.21 0.44 12.84
S 30% A 67.52 0.94 15.49 G C 64.10 0.44 14.44
S B 65.83 0.80 15.05 G D 60.52 0.04 13.59
S C 65.13 1.20 14.49 S Air popping C 54.54 5.19 12.84
S D 65.63 0.80 14.73 G C 4525 5.49 9.56
G 15% A 60.61 0.84 13.67 S Oil frying C 50.17 4.41 12.86
G B 61.22 1.13 13.70 G C 54.24 4.05 13.40

A: Brown Hwaseonchalbyeo, B: Brown Baegjinju, C: Brown Ilpumbyeo, D: Brown Goami, S: Soaking of water, G: Gelatinization, M: Moisture

content

Table 7. Texture characteristics of soaked-air popped, soaked-fry-popped, soak-gelatinized-air popped, soak-gelatinized-fry popped

brown rice of different rice cultivars

A B C D E F G H I J K L
Strength (g/cm?) 86.31 18536 192.64  56.56 14021 23457 259.02 21938  63.24 120.08 73.75  56.67
Hardness (g/cm?) 31.13 7486 103.92 12.48 8458 106.84 13090 132.90 12.87  106.11 17.88 9.92
Adhesivness (g) 9.74 3775 16.12 2.61 26.11 4838 12893  67.97 11.39 4155 14.16 6.97
Cohesivness (%) 3927 3948 3592 755 3464 7956 12647  70.74 14.63 10041 2022 9.05
Gumminess (g) 0.32 2.04 0.72 0.08 0.80 2.40 6.32 2.38 0.37 0.58 0.45 0.24
Brittleness (g) 0.60 2.77 0.78 0.06 0.61 4.14 16.56 2.94 0.34 0.82 0.51 0.17

A: Parboiled-Fry popped Hwaseonchalbyeo brown rice, B: Parboiled-Fry popped Baegjinju brown rice, C: Parboiled-Fry popped Ilpumbyeo brown
rice, D: Parboiled-Fry popped Goami brown rice, E: Fry popped Hwaseonchalbyeo brown rice, F: Fry popped Baegjinju brown rice, G: Fry popped
Ilpumbyeo brown rice, H: Fry popped Goami brown rice, I: Air popped Ilpumbyeo brown rice, J: Parboiled-Air popped Ilpumbyeo brown rice,
K: Extrusioned-Fry popped Ilpumbyeo brown rice, L: Extrusioned-Parboiled-Fry popped Ilpumbyeo brown rice
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