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Table 1. Dimension and weight of japonica brown rice varieties

Variety Maturity Length Width L/W One kernel weight
(mm) (mm) (mg)
Chiakbyeo Early 4.75 2.10 2.26 20.5
Sumjinbyeo Early 5.09 2.08 245 22.7
Kihobyeo Medium 5.03 2.04 2.47 22,0
Kwangmyungbyeo Medium 4.85 1.95 249 19.6
Namyangbyeo Medium 4.89 1.88 2.60 17.6
Sangpungbyeo Medium 5.00 212 2.36 23.0
Taechangbyeo Medium 4.86 2.02 241 213
Taechungbyeo Medium 5.08 2.04 2.49 221
Chucheongbyeo M-late 4.74 2.08 2.28 20.7
Seonambyeo M-late 512 197 2.60 19.5
Tongjinbyeo M-late 494 213 2.32 224
Hwasungbyeo Late 5.03 2.06 244 21.8
Nakdongbyeo Late 474 2.03 2.34 20.1
Min 474 188 2.26 176
Max 5.12 213 2.60 23.0
Mean 493 2.04 242 21.0
SD 0.14 0.07 0.11 155
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Table 2. Dimension and weight of Tongil brown rice varieties

Variety Maturity Length Width L/W One kernel weight
(mm) (mm) (mg)

Kayabyeo Early 5.82 2.03 2.87 225

Taebaegbyeo Early 5.98 1.87 3.20 20.0

Yongjoobyeo Early 5.46 1.96 2.79 222

Yongmunbyeo Early 540 1.96 _ 2.76 213

Baeyangbyeo Medium 501 2.06 243 214

Cheongcheongbyeo Medium 5.93 1.90 312 219

Chilsungbyeo Medium 484 1.96 244 205

Joongwonbyeo Medium 5.21 1.81 2.88 182

Samgangbyeo Medium 543 1.93 281 19.3

Seogwangbyeo Medium 6.01 1.95 3.08 226

Shingwangbyeo Medium 5.84 2.03 2.88 249

Wonpungbyeo Medium 5.55 2.08 2.67 23.8

Min 4.84 1.81 243 18.2

Max 6.01 2.08 320 249

Mean 5.54 1.96 2.83 216

SD 0.39 0.08 024 1.88
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Table 3. Number of aleurone layer and thickness of bran layer of japonia brown rice varieties

Ventral side Dorsal side

Number of Thickness of Thickness of Numbe of Thickness of Thickness of

Variety aleurone  aleurone layer pericarp aleurone  aleurone layer pericarp
layer (um) (um) layer (um) (um)
Chiakbyeo 1.25 27.30 25.03 3.25 71.66 40.95
Sumjinbyeo 125 27.30 23.89 3.00 72.80 3754
Kihobyeo 1.00 21.61 21.61 3.25 64.84 3754
Kwangmyungbyeo  2.00 29.58 21.61 325 73.94 56.88
Namyangbyeo 1.00 2503 - 23.89 2.00 47.78 35.26
Sangpungbyeo 1.50 25.03 23.89 3.50 64.84 40.95
Taechangbyeo 1.25 29.58 2161 2.50 64.34 35.26
Taechungbyeo 1.25 2844 21.61 3.00 56.88 42.09
Chucheongbyeo 1.00 2048 17.06 3.25 63.70 44.36
Seonambyeo 175 3299 25.03 3.75 86.45 45.50
Tongjinbyeo 1.00 23.89 23.89 3.00 63.70 4423
Hwasungbyeo 1.75 2844 25.03 3.75 63.70 42.09
Nakdongbyeo 1.50 29.58 2048 3.50 80.76 4323
Min 1.00 2048 17.06 2.00 47.78 35.26
Max 2.00 3299 25.03 375 8645 56.88
Mean 135 26.87 22.66 3.15 67.38 41.99
SD 0.33 3.52 2.30 049 9.95 5.62

Table 4. Number of aleurone layer and thickness of bran layer of Tongil brown rice varieties

Ventral side Dorsal side
Number of Thickness of Thickness of Number of Thickness of Thickness of

Variety aleurone  aleurone layer pericarp aleurone  aleurone layer pericarp

layer (um) (um) layer (um) (um)
Kayabyeo 1.25 26.16 25.03 2.50 60.29 34.13
Taebaegbyeo 1.00 28.44 18.20 2.50 52.33 31.85
Yongjoobyeo 1.00 26.16 19.34 2.2 46.64 35.26
Yongmunbyeo 1.25 34.13 20.48 2.75 59.15 32.99
Baeyangbyeo 1.50 27.30 20.48 3.50 89.86 38.68
Cheongcheongbyeo 1.25 30.71 18.20 2.50 52.33 39.81
Chilsungbyeo 1.25 22.75 22.75 3.25 69.39 36.40
Joongwonbyeo 1.00 22.75 20.48 2.00 46.64 31.85
Samgangbyeo 1.25 25.03 21.61 2.25 50.05 39.81
Seogwangbyeo 1.00 2844 26.16 2,50 60.29 47.78
Shingwangbyeo 1.00 30.71 27.30 2.50 69.39 46.64
Wonpungbyeo 1.00 26.16 2048 2.25 51.19 44.36
Min 1.00 22.75 18.20 2.00 46.64 3185
Max 1.50 34.13 27.30 3.50 89.86 47.78
Mean 115 2740 21.71 2.56 58.96 38.30

SD 0.17 3.34 3.01 043 12.46 5.58
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Table 5. Water uptake rates brown rices

Japonica Water uptake Moisture content Tongil Water uptake Moisture content
rate at 60T after 30 min rate at 60T after 30 min
variety (min™?) soaking at 60C  variety (min~"?) soaking at 60C
@/ @9
Chiakbyeo 0.0435 0.2296 Kayabyeo 0.0426 0.2226
Sunjinbyeo 0.0411 0.2139 Taebaegbyeo 0.0432 0.2137
Kihobyeo 0.0430 0.2282 Yongjoobyeo 0.0413 0.2243
Kwangmyunghbyeo 0.0438 0.2286 Yongmunbyeo 0.0452 0.2427
Namyangbyeo 0.0462 0.2167 Baegyanghyeo 0.0479 0.2326
Sangpungbyeo 0.0419 0.2208 Cheongcheongbyeo 0.0456 0.2320
Taechangbyeo 0.0437 0.2234 Chilsungbyeo 0.0456 0.2333
Taechungbyeo 0.0411 0.2109 Joongwonbyeo 0.0469 0.2327
Chucheongbyeo 0.0397 0.2109 Samgangbyeo 0.0483 0.2415
Seonambyeo 0.0552 0.2725 Seogwanghbyeo 0.0474 0.2517
Tongjinbyeo 0.0394 0.2026 Shingwangbyeo 0.0454 0.2292
Hwasungbyeo 0.0402 0.2207 Wonpungbyeo 0.0454 0.2309
Nakdongbyeo 0.0429 0.2229
Min 0.0394 0.2026 Min 0.0413 0.2137
Max 0.0552 0.2725 Max 0.0483 0.2517
Mean 0.0432 0.2232 Mean 0.0454 0.2323
SD 0.0041 0.0168 SD 0.0021 0.0099

Table 6. Pearson correlation coefficient between water uptake rate and physical properties of brown
rices

. Japonica variety Tongil variety
Physical
Water uptake rate Moisture content Water uptake rate Moisture content
property at 60T after 30 min at 60T after 30 min
soaking at 60T soaking at 60T

Length 0.2443 0.2512 —0.2908 —0.1336
Width —0.3298 —0.2700 —0.0491 0.0148
L/wW 0.6310** 0.4561 —0.2209 —0.1341
One kernel weight —0.5823* —0.3799 —0.2675 —0.0224
Ventral Number of
side aleurone layer 0.3490 0.5290* 0.3363 0.1565

Thickness of

aleurone layer 0.5703 0.5931* —0.0935 0.1503

Thickness of pericarp 0.3408 0.3226 0.1634 0.3355
Dorsal Number of 0.0836 0.4220 0.2131 0.0753
side aleurone layer ’

~ Thickness of _

aluerone layer 0.4562 0.6616** 0.3326 0.1102

Thickness of pericarp 0.0766 0.2062 0.4100 04725
Moisture content after 0.9149*** 0.7077**

30 min soaking at 60T
Water uptake rate at 60T 0.9149*** 0.7077**
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Bran Structure and Water Uptake Rate of Japonica and Tongil-type Brown

Rices

Soo-Jeung Lee and Sung-Kon Kim* (Department of Food Science and Nutrition, Dankook

University, Seoul 140-714, Korea)

Abstract : Bran structure and water uptake rate for brown rices of thirteen japonica and
twelve Tongil cultivars were investigated. The japonica type was shorter in length and
had lower value in the ratio of length to width than Tongil one. No differences were
observed in width and weight between the two types. The number of aleurone layer and
the thickness of bran layer were higher in dorsal side than in ventral side in all rice
cultivars. The structure in ventral side was similar but the number of aleurone layer in
dosal side was higher in japonica samples. There were no significant differences in water
uptake rates showed no correlation with the bran structure.



