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Various Properties and Phenolic Acid Contents of Rices and
Rice Brans with Different Milling Fractions

Sung-Ran Kim, Ji-Yun Ahn, Hyun-Yu Lee, and Tae-Youl Ha*
Korea Food Research Institute

Effects of rice cultivars and degree of milling (DM) on composition, pasting properties, total phenolic contents,
and distribution of phenolic acids were investigated. Rice and bran fractions with 94.4, 92.0, and 90.4% milling
yields from brown rice of four cultivars (Odae, Nampyung, Chucheong, and IImi) were used. Fat and ash
contents of milled rices decreased with increasing DM, whereas protein contents were not affected. In rice bran,
differences in fat and ash contents by cultivars were higher than those caused by DM. With increasing DM,
gelatinization temperature of rice flour decreased, whereas peak viscosity and hold viscosity at 95°C increased.
While cold viscosity, final viscosity, and setback varied among cultivars, DM had little effect. Total polyphenolic
contents in brown rice, milled rice, and rice bran were 93.9-88.8, 30.3-71.9, and 310.0-541.6 mg catechin eq/100g,
respectively. Major phenolic compounds were identified as ferulic and p-coumaric acids. Total phenolic content
of brown rice (65.9-27.9mg%) decreased with increasing DM, whereas ratio of ferulic acid composition
increased. Chucheong and IImi varieties showed biggest reduction of phenolic acid contents by milling. In rice
bran, ferulic and p-coumaric acids were 157.8-240.2 and 31.8-90.4 mg%, respectively. Contents of sinapinic,
benzoic, and m-hydroxybenzoic acids in rice bran were higher than those of brown and milled rices.
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Table 1. Proximate composition (%) and color of brown rice and riceswith different milling fractions

Hunter's color value

Variety Fraction? Moisture Fat Protein Ash - .
a

Brown 1201 252 7.03 152 84.75 007 1027

odee Rice 7 1283 1.92 6.91 091 88.58 031 8.64
Rice 10 1336 111 6.73 0.65 89.93 -0.64 7.34

Rice 12 1350 112 6.54 045 90.26 -0.59 533
Brown 14.9 251 761 144 84.60 034 11.07

N Rice 7 14.95 1.92 7.31 0.89 87.76 027 7.97
ampyung Rice 10 15.16 097 7.04 0.60 90.12 042 651
Rice 12 1527 095 6.92 059 91.26 047 590

Brown 1436 213 6.86 122 90.30 -0.07 8.62

chuch Rice7 14,00 167 6.40 0.89 94.23 028 592
Hcheong Rice 10 1351 1.62 6.58 081 u77 -0.40 517
Rice 12 1347 1.60 6.58 0.62 94.76 042 451

Brown 12,09 251 5.66 133 92.56 0.17 7.41

i Rice7 11.94 246 5.47 1.04 93.45 0.02 563
m Rice 10 11.70 191 550 1.00 94.79 041 477
Rice 12 11.70 1.10 561 0.99 95.78 017 436

YRice 7, 10, and 12 means and milled rice of 94.4%, 92.0%, and 90.4% milling rice yields from brown rice, respectively.

Table 2. Proximate composition (%) and color of rice branswith different milling fractions

Hunter’'s color value

Variety Fraction” Moisture Fat Protein Ash - .
a

Bran7 13.38 16.27 11.99 942 67.08 1.89 22.63

Odae Bran 10 11.27 16.96 12.62 9.90 67.68 172 22.22
Bran 12 11.15 16.43 1231 9.05 68.29 1.65 21.66

Bran7 11.84 20.80 11.88 9.81 67.26 2.85 21.62

Nampyung Bran 10 13.29 20.01 10.82 10.34 67.04 2.56 21.69
Bran 12 12.99 1931 1054 9.55 67.87 225 21.23

Bran7 12.99 20.45 12.95 7.83 62.77 333 24.67

Chucheong Bran 10 1271 20.85 13.40 8.38 63.81 291 2491
Bran 12 13.85 18.65 12.79 8.01 65.83 2.39 2349

Bran7 13.39 15.87 11.27 6.92 66.15 4.20 24.18

IImi Bran 10 13.34 16.76 11.68 7.46 65.11 392 22.68
Bran 12 13.87 15.82 9.88 7.10 66.68 395 22.96

YBran 7, 10, and 12 means bran fractions obtained by milling of 94.4%, 92.0%, and 90.4% milling rice yields from brown rice, respectively.
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Table 3. Brabender Visco/Amylograph characteristics of brown rice and riceswith different milling fractions
_ g Viscosity (B.U)
Variety Fraction A% (°C) & T o = v o P
Brown 87.0 450 386 690 842 64 304 240
Rice7 834 455 314 546 706 141 232 91
Odee Rice 10 825 470 295 472 502 175 177 2
Rice12 815 527 295 456 570 232 161 -71
Brown 89.0 220 180 385 550 40 205 165
Rice7 85.0 300 207 387 540 93 180 87
Nampyung gice10 86.0 308 217 382 512 ) 166 74
Rice 12 838 325 231 394 502 94 163 69
Brown 75.5 226 114 192 297 112 78 -4
Rice7 755 355 212 358 490 143 146 3
Chucheong e 10 718 407 220 365 491 187 145 43
Rice12 69.5 422 233 380 498 189 147 42
Brown 718 264 148 244 358 116 97 20
. Rice7 710 388 228 400 558 160 173 13
Himi Rice 10 710 436 281 488 625 155 207 52
Rice 12 710 465 124 573 760 41 149 108
YRice 7, 10, and 12 means milled rice of 94.4%, 92.0%, and 90.4 % milling rice yields from brown rice, respectively.
AA: Initial pasting temperature, PP: Peak viscosity, “H: Hot paste viscosity at 95°C after 15 min.
9C: Cold viscosity, °E: Viscosity after 30 min at 50°C, "P-H: Breakdown, ®C-H: Consistency, C-P: Setback.
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Fig. 1. Total polyphenals in rice (up) and rice brans (bottom)
with different milling fractions.
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Fig. 2. HPLC chromatograms of phenolic acids extracted from
brown rice (top), rice (middle), and bran fractions (bottom)
obtained by milling from Odaerice.
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Table 4. Contents of phenolic acidsin brown rice and riceswith different milling fractions

Phenalic acids (mg%)

Variety Fraction® _ y : y —
m-hydroxybenzoic benzoic p-coumaric ferulic sinapinic Sum
Brown tr? 14.2 131 325 6.1 65.9
Rice7 - 6.8 11.6 283 50 51.7
Odee Rice 10 - tr 90 24 tr 314
Rice12 - tr 9.2 20.7 tr 29.9
Brown tr 7.8 115 317 6.2 572
Rice7 - tr 9.0 22.6 4.0 35.6
Nampyting Rice 10 - tr 98 25 48 371
Rice 12 - tr 9.3 195 tr 28.8
Brown tr 7.0 34 175 tr 279
Rice7 - 59 0.3 9.0 tr 152
Chucheong Rice 10 - tr 07 8.2 tr 89
Rice12 - tr tr 5.2 tr 52
Brown tr 50 7.2 29.7 38 457
. Rice7 - 39 15 124 tr 17.8
Himi Rice 10 - 18 14 81 12 125
Rice 12 - 0.6 tr 51 tr 5.7

YRice 7, 10, and 12 means milled rice of 94.4%, 92.0%, and 90.4% milling rice yields rom brown rice, respectively, ?Trace.
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Table 5. Contents of phenolic acidsin rice branswith different milling fractions

Phenolic acid (mg%)

Variety Fraction” _ _ . - —
m-hydroxybenzoic benzoic p-coumaric ferulic sinapinic Sum
Bran7 22.0 435 904 240.2 42.3 438.4
Odae Bran 10 16.2 294 70.3 208.3 42.2 366.4
Bran 12 17.7 24.2 829 228.1 47.2 400.1
Bran7 148 156 718 2246 394 366.2
Nampyung Bran 10 111 229 57.8 191.8 378 3214
Bran 12 117 289 56.3 189.8 4291 329.6
Bran7 49 315 318 152.1 24.1 2444
Chucheong Bran 10 7.3 384 50.8 2118 354 343.7
Bran 12 104 43.1 48.7 201.2 444 3478
Bran7 125 455 60.3 168.6 26.5 3134
IImi Bran 10 111 64.1 61.0 178.8 36.2 3512
Bran 12 12,0 87.6 60.9 157.8 26.6 3449

YBran 7, 10, and 12 means bran fractions obtained by milling of 94.4%, 92.0%, and 90.4% milling rice yields from brown rice, respectively.
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