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In order to compare quality characteristics and oxidative stabilities of rice germs prepared under different
roasting conditions, sensory evaluation, color value, tocols (tocopherol + tocotrienol) contents, and peroxide value
were investigated. Optimum roasting temperatures for the best acceptability were 20, 10, and 6 min at 170, 180,
and 190, respectively. Hunter color a values of rice germ increased as roasting temperature and time increased,
whereas L value decreased. Peroxide values of unroasted, and roasted rice germs at 170°C for 20 min, 180°C for
10 min, and 190°C for 6 min were 2.0, and 145.6, 169.5, and 182.9 meg/kg, respectively, after 9 days storage at
60°C. Four tocopherol and three tocotrienol isomers were identified, whereas no B-tocotrienol was detected. The
major tocopherol and tocotrienol isomers in rice germ were o-tocopherol and o-tocotrienol, respectively. o-
Tocopherol content in roasted rice germ decreased significantly during storage, whereas those of f- and ¥-
tocopherols slowly decreased. 3-Tocopherol had the highest stability among tocopherol isomers in roasted rice
germ. Similar trends were observed in tocotrienol isomers.
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Table 1. The sensory properties of unroasted rice germ and roasted rice germs prepared from different roasting conditions

Roasting conditions Taste properties .
Total acceptability
Temp. (°C) Time (min) Raw rice Peanut-like Bumnt Astrigent

Unroasted 7.9*0 2.0¢ 1.1¢ 8.4 2.0°

170 10 3.8 4.1¢ 2.3¢ 3.4° 5.2°
20 2.8° 6.9 3.5 2.4° 7.9

30 114 54° 7.0° 2.3 5.4°

Unroasted 7.9 2.0°¢ 1.14 8.4* 2.0°

180 5 43 43° 2.3¢ 34 5.5°
10 2.6° 6.9 4.1° 2.5° 79

15 1.9¢ 5.1° 6.8° 3.8° 5.3

Unroasted 7.9* 2.0° 1.1¢ 8.4 2.0°

190 3 5.4° 34° 2.1¢ 4.8° 3.8
6 2.3 7.0 4.1 2.8 7.9

9 1.2 6.4 6.4* 2.7 6.5

YValues of the unroasted and roasted sample in the
significantly different (p<0.05).
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Table 2. Hunter color values® of unroasted rice germ and roasted rice germs prepared from different roasting conditions

Roasting conditions Hunter color values /b
Temp. (°C) Time (min) L a b

Unroasted 624114 41+£03° 189+0.5° 0.2£0.0°

170 10 57900° 48+0.0° 20.1x0.0° 02400°
20 55.6+£0.5° 68+1.3" 20.7£0.8 03+0.1°

30 45.120.0° 9.5+0.0 17.720.0° 0.5x0.07

Unroasted 624114 4.1£03° 18.9+0.5° 0.2400°

180 5 59.0+0.0° 48+0.0™ 204007 0.21+0.0"
10 56.4+3.3" 63+ 1.4° 20.9+0.3 03£0.1°

15 453+0.0° 9700 17.81£0.0° 0.6L0.07

Unroasted 624+14 41103 189+0.5° 02+0.0°

190 3 59.2+£0.0° 3.8+0.0° 182 £0.0° 02£0.0°
6 57.3£2.7° 6313 2131204 0.3+0.1°

9 48.7£0.0° 9.7+0.0° 19.7+£0.0° 05400

YMean % Standard deviation.

Values of the unroasted and roasted samples in the same column (within the same subgroup) with the different superscript letters (a-d) are

significantly different (p<0.05).
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Fig. 1. The changes in peroxide values of unroasted rice germ
oil and roasted rice germ oils during storage at 60°C.
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Fig. 2. HPLC chromatogram of separation of tocopherol and
tocotrienol of unroasted rice germ and roasted rice germs.

1: a-Tocopherol, 2: a-Tocotrienol, 3: B-Tocopherol, 4: v-Tocopherol,
5: y-Tocotrienol, 6: 8-Tocopherol, 7: §-Tocotrienol.

F 20 meqkgldl] Wl 170°C 202 =7 145.6 meg/ke,
180°C 10 Azl 7E 169.5 megkg, 190°C 6% A&+
182.9 meg/kgS 2 AiralEe] AN HE7t dAGHA des
Hojgqdn), e »e A% AHElTolAl 47849 tocopherol
T 371RK)¢] tocotrienole] E1H AL} B-tocotrienol- HEE]
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Table 3. Tocopherol and tocotrienol contents” of unroasted rice germ and roasted rice germs prepared from selected roasting

conditions during storage at 60°C

(unit: mg/kg rice germ)

Q Storage time Tocol isomers Total
Sample
(day) o-T B-T VT 0-T3 B-T3 +T3 5T3 tocols
Unroasted 0 3157£50° 178%0.1" 31.020.0° 26+0.1° 243£0.7 - 17804 26x0.0° 411.6+3.7°
3 312616 17.6L£0.1* 30.6x0.1* 2500 23.8x0.5 - 17604 251+0.0"° 407.1£1.6°
6 322.0+0.6° 182x04" 31204 26%0.1*° 242106 - 17.8+£0.3* 25+0.1* 4184=£0.1°
9 315772 180+£0.2" 369+1.0° 26*0.1" 239+0.8 - 173+04* 25£0.1* 4169+6.7°
Roasted 0 3979490 197405 37.6+0.8° 28+0.1° 29.0+0.6 - 204405 26+02* 5097+11.7°
(170°C, 3 140.0+6.6° 147+06° 244+1.0" 24+0.1" 10510.6™ - 119405 20£0.1° 205.8+9.5"
20 min) 6 556+£1.1° 107+£00° 15940.1° 1.7+04° 494+0.2° - 67+0.1" 1.8+0.1> 97.0+14°
9 2454106 67+52° 96+0.1° 15400 294+0.0° - 36F0.1° 12200 468%47°
Roasted 0 4384164 203+0.1" 428+29° 29+0.0* 31.0L£0.1° - 223403 27200 560.216.6°
(180°C, 3 1132+2.1¢ 143%£0.1" 237+0.1" 24+00" 9.510.1° - 126+0.1° 2240.1™ 177.7+2.2°
10 min) 6 42.1+1.0°  99+0.1° 144£0.1° 1.9+00° 41+0.1° - 66+£0.1° 1.8£0.1° 806+ 14°
9 166+0.8 63%x0.1" 81%£02° 14+00° 23+0.1° - 32+0.1° 13£01° 391+15"
Roasted 0 436.6 24" 202+£02" 42.1+07* 29+0.1* 31.2x0.1° - 220+03" 28+0.0° 557.6L£35°
(190°C, 3 123.1+£1.2° 150404 251405 25+00° 112+02" - 141403 23+0.1" 193.0+£2.6°
6 min) 6 39.7+04° 94+04° 138+05 18+00° 43+0.1° - 69+03" 18+00° 776+1.7
9 177+0.1°  62+0.1° 8.1+0.1° 14£00° 2.5+0.0° - 3.6£0.1" 14+0.1" 40.7+06°

"Mean + Standard deviation.

Values of the sample in the same column with the different superscript letters (a-c) are significantly different (p<0.05).
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