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Abstract

The objective of this study was to determine quality changes in seed germination rates and lipid components in Japonica
and Tongil (indica/japonica) type brown rices with different tocol composition during storage. Moisture content, seed
germination rate, crude lipid content, fat acidity, tocol content, free fatty acid composition of brown rice and pH of milled
rice were measured to evaluate their quality after storage. Seed germination rates of stored Japonica and Tongil type brown
rices were decreased by 22.4% and 59.7%, respectively, after 8 weeks of storage. The fat acidity of Japonica rice was
significantly (p<0.05) higher than that of Tongil type brown rices after storage. The major tocol homologue of Tongil type
was Y-tocotrienol, whereas, major tocol homologues of Japonica brown rices were a-tocopherol and a-tocotrienol throughout
the entire storage period.
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Table 1. Changes of rice seed germination rate (%) in different brown rices following storage for 8 weeks at 35C, 80%

Storage period (week)

Ecotype Cultivar 0 5 p P g

Haiami 100£0.0 99.3+1.2 953423 87.344.6 22.0+0.0

Japonica ~ Daecheong 96.0+4.0 95.3+2.3 88.0+2.0 76.0+5.3 22.042.0
A Tlpum 98.0+2.0 98.742.3 87.3+5.0 71.3+4.2 232412
Mean (A) 98.0+2.0°Y 97.8+1.9" 90.2+43.1° 78.2+4.7° 22.4+432°

. Jungwon 91.0+4.0 95.3+1.2 94.7+4.2 90.7+1.2 64.7+9.0

d Z]’g’l Dasan 1 99.3+1.2 97.343.1 92.7+4.2 86.0+5.3 54.7:9.5
Mean (B) 93.3+4.1° 96.3+2.1°* 93.7+4.2* 88.33.2% 59.749.2°

(B-A) 4.7 1.5 -64 -10.17 -37.3"

D Means within rows followed by the same letter are not significantly different at the 5% level by Duncan.

2 *p<0.05, “p<0.01: Student’s r-test in Japonica and Tongil groups
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Table 2. Changes of lipid contents (%) in different brown rices following storage for 8 weeks at 35T, 80%

Storage period (week)

Ecotype Cultivar 0 5 p P g
Haiami 2.6+0.07 2.5+0.03 2.5+0.02 2.5+0.06 2.740.02
Japonica  Daccheong 2.0+0.08 2.0+0.02 2.040.05 2.0+0.12 2.120.03
(A) Ipum 230,01 2.3+0.04 2.4+0.03 2.320.03 2.4+0.02
Mean (A) 2.3+0.28 224025 2.30.29 2.3£0.29 2.4+0.26
~ Jungwon 2.120.07 2.120.02 2.2+0.01 2.120.04 2.320.01
d ‘(’g’l Dasan 1 2.240.06 2.120.05 2.120.02 2.120.02 2.120.02
Mean (B) 224001 2.120.01 2.2+0.07 2.140.03 2.240.13

(B-A) -0.1 -0.1 -02 -0.2 -02
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Table 3. Changes of fat acidity in different brown rices following storage for 8 weeks at 35C, 80%

(mg KOH/100 g dry matter)

Storage period (week)

Ecotype Cultivar 0 2 p p g
Haiami 14.240.0 29.3+0.6 58.9+1.4 50.7+0.9 69.5+0.9
Japonica Daecheong 13.9+0.3 27.5+1.3 43.240.6 58.7+0.4 72.9+1.2
(A) Tlpum 10.6+0.4 29.8+1.4 46.3+0.8 61.2+0.8 78.342.0
Mean (A) 12.9+0.3%Y 28.9+1.3° 49 4+1.2° 56.9+0.9 73.6+1.6°
. Jungwon 15.40.6 24.7+0.1 34.6+0.5 49.8+0.3 54.240.4
d zl’g’l Dasan 1 17.840.8 29.140.8 37.8£16.2 55.440.8 67.543.2
Mean (B) 16.6+0.8° 26.940.5% 36.248.5 52.6+0.6" 60.9+1.9°
B-A) 3.77 -2.0 -132 -43 -12.7

) Means within rows followed by the same letter are not significantly different at the 5% level by Duncan.

2 "p<0.05, "p<0.01: Student’s r-test in Japonica and Tongil groups
P< P
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Table 4. Changes of pH in different milled rices following storage for 8 weeks at 35C, 80%

Storage period (week)

Ecotype Cultivar ) 5 p p i
Haiami 7.540.1 7.340.1 7.3+0.0 7.240.1 7.0+0.0
Japonica ~ Daecheong 7.4+0.0 7.240.2 7.240.0 7.0+0.0 6.8+0.0
(A) Tlpum 7.4+0.1 7.240.1 7.120.1 7.020.1 6.840.1
Mean (A) 74 72 72 7.1 6.9
. Jungwon 7.4+0.0 7.3+0.1 7.3+0.1 7.3+0.0 7.0+0.0
TZ’;‘?’[ Dasan 1 7.320.1 7.040.1 7.120.1 6.9+0.1 6.840.1
Mean (B) 74 72 72 7.1 6.9
(B-A) 0.0 0.0 0.1 0.0 0.0
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Table 5. Changes of tocols contents in different brown rices following storage for 8 weeks at 35C, 80%

Storage Tocopherol (mg/oil 100 g) Tocotrienol (mg/oil 100 g)
period Ecotype Total
(week) a-T BT T §T (T) a-T3 ¥-T3 §-T (T3)
Japonica (A)  45.19 2.07 2.79 0.00 50.05 3078 30.16* 2.63 63.57  113.62*
0 Tongil (B) |0 5 0.03 13.71 0.02 23.96 523%  80.80 3.80 89.83  113.79°
B-A) 3_4. e 2047 10927 0.02 -26.09 -2555"  50.64" 1.17 26.26 0.17
Japonica (A)  42.61 1.94 291 0.00 47.46 2757 3097 2.40 60.94  108.40""
2 Tongil (B) 13.08° 0.01 13.77 0.01 26.87 6.09"  72.63 3.70 8242 109.29®
B-A) -2953"  -193" 10867 001 -20.59 -2148" 4466 1.30 24.81 0.89
Japonica (A)  42.10 1.88 2.78 0.00 46.76 2841  2741° 2.49 58.31 105.07*®
4 Tongil (B) 10.68* 0.01 13.83 0.02 24.54 479 74.93 3.63 8335  107.89®
B-A) -3142" -1877  11.057 0.02 -2222  -23.62" 4752 1.14 25.04 2.82
Japonica (A)  42.00 1.88 2.78 0.00 46.66 2841 27418 2.49 5831 104.9748
6 Tongil (B) 7.96° 0.00 10.90 000 18.86 3.61° 5568 3.08 62.37 81.23°
(B-A) -34.04" -1.88" 8.12" 0.00 -2780 -24.80" 2827 0.59 406 -23.74
Japonica (A)  38.00 1.69 242 0.00 .11 2539  2451° 2.18 52.08 94.19°
8 Tongil (B) 9.57° 041 12.00 0.00 21.98 351°  56.75 3.20 63.46 85.44°
B-A) -2843"  -128 9.58" 0.00 -20.13  -21.88" 3224 1.02 11.38 -8.75

D Means within rows followed by the same letter are not significantly different at the 5% level by Duncan.

2 "p<0.05, “p<0.01: Student’s r-test in Japonica and Tongil groups
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Table 6. Changes free fatty acid composition in different brown rices following storage for 8 weeks at 35C, 80%.

Storage Free fatty acid composition (%)
period Ecotype SFAY USFA?
(week) 14:0 16:0 18:0 18:1 182 18:3 20:0 22:0
Japonica (A)  0.73 2025 223 39.15 34.96 1.50 079  040° 24.40* 75.60°
0 Tongil (B) 0.87 25.11 223 33.83 35.22 1.52 078  0.44® 29.43 70.57
B-A) 0.14™ 486"  0.00 -532" 0.26 0.02 -0.01  0.04 5.03" -5.03"
Japonica (A)  0.72 19.548 222 39.88 35.01 1.44 078 041”8 23.67° 76.33"
2 Tongil (B) 0.82 24.16 2.18 35.16 34.98 1.48 0.80  0.43® 28.39 71.62
B-A) 0.10 462" -0.04 472" -0.03 0.04 0.02  0.02 471" -4.71"
Japonica (A)  0.70 19.958 217 40.01 35.02 1.43 078  0.42"8 24028 76.46"
4 Tongil (B) 0.85 24.05 2.08 34.72 35.66 1.53 073 039%° 28.09 71.91
(B-A) 0.15" 410" -0.09 -529"  -0.64 0.10 -0.05  0.02 455" -455"
Japonica (A)  0.76 19.95*® 218 39.36 35.19 1.42 074 0.408 24.03"8 75.9748
6 Tongil (B) 0.89 24.85 2.12 34.38 35.47 1.51 075 046 29.06 71.08
B-A) 0.13" 490"  -0.06 -498" 0.28 0.09 001  0.06 5.03" -4.89"
Japonica (A)  0.73 19.64° 220 39.73 35.05 1.40 077 049" 23.83"8 76.18"8
8 Tongil (B) 0.82 23.54 2.16 35.32 35.41 1.47 077  0.49° 27.78 72.20
B-A) 0.09 390"  -0.04 - 441" 0.36 0.07 0.00  0.00 3.95" -3.98"

D SFA: Sum of saturated fatty acid, ? USFA: Sum of unsaturated fatty acid, ® Means within rows followed by the same letter are not

significantly different at the 5% level by Duncan, ¥ "p<0.05, “p<0.01: Student’s t-test in Japonica and Tongil groups
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