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ABSTRACT We carried out this experiment on the pur-
pose to investigate the quality properties of aseptic-packaged
cooked rice by cultivars in 2006. Brown rice was milled
for white rice to 89.6% weight of it. Based on cluster
analysis of acceptance of sensory evaluation, eleven rice
cultivars of 29 cultivars had superior palatability. Whiteness
(r=0.42, p <5%), lightness (r=0.39, p <5%), Toyo value
(r=0.35, p<10%), and moisture content (r=0.33, p<
10%) of milled rice were correlated positively with accep-
tability. Protein content (r=-0.40, p <5%), expansion rate
(r=-0.68, p<1%) and water absorption rate (r=-0.42, p
<5%) of milled rice, and yellowness (r=-0.45, p <5%)
of aseptic-packaged cooked rice were negatively correlated.
In sensory evaluation, correlation coefficients of taste and
texture with acceptability were higher than those of ap-
pearance and flavor. During storage, hardness and cohesi-
veness of aseptic-packaged cooked rice before reheating
were increased and decreased, but those after reheating had
no difference based on storage period and cultivar. On the
contrary, whiteness of reheated aseptic-packaged cooked
rice with no distinct differences before reheating was de-
creased during storage. There were no significant differences
of texture property, color characteristics and moisture con-
tents by cultivar during storage.

Keywords : aseptic-packaged cooked rice, palatability, rice,

cultivar
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Fig. 1. Aseptic-packaged cooked rice.
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Table 1. Comparison of milling and appearance properties by rice cultivars

. Milling recovery (%) Whiteness Color value
Cultivar . .
brown/rough milled/brown ~ of milled rice Lf a* b*
Gounbyeo 82.3+0.1 91.5+0.1 41.9+0.0 67.9+0.0 -2.25+0.04 5.84+0.43
Gopumbyeo 83.1£0.2 90.6+0.3 444102 69.8+0.2 -1.88+0.02 6.6320.45
Nampungbyeo 81.1+0.1 87.6+3.5 47.240.2 71.1+0.1 -2.0240.03 4.9240.29
Daeanbyeo 82.5+0.0 90.3£0.2 46.9+0.2 71.240.0 -1.98+0.10 4.763+0.54
Dongjinl 84.0+0.0 89.7+0.7 43.7+0.1 68.6+0.2 -2.00+0.06 6.20=0.90
Mannabyeo 82.4+0.1 90.0+0.3 45.8+0.1 70.9+0.3 -1.95+0.05 7.34+0.44
Samkwangbyeo 83.040.1 90.8+0.1 44.440.2 69.7+0.1 -1.63+0.04 7.24+0.68
Samdeokbyeo 83.7+0.2 90.7£0.4 43.7+0.1 68.6+0.1 -1.96+0.04 7.15+0.20
Sambaegbyeo 78.5+£0.4 91.6+0.7 44.6+0.1 70.3+£0.2 -1.98+0.02 6.51=0.24
Sangmibyeo 81.4+0.2 91.4:+0.1 43.0+0.0 68.8+0.1 -1.90+0.08 7.03x0.21
Sangokbyeo 83.240.0 88.3+0.4 45.7+0.1 69.9+0.3 -1.87+0.02 6.30+0.15
Saechucheongbyeo 82.240.1 90.4+0.3 45.740.1 69.6+0.1 -2.06+0.04 4.82+0.59
Surabyeo 82.2+0.0 89.840.2 43.2+0.2 69.1£0.2 -2.09+0.03 5.98+0.22
Shindongjinbyeo 83.5+0.1 88.8+0.5 45.320.2 69.8+0.3 -2.20+0.07 5.29+0.36
Odaebyeo 81.8+0.2 89.6+0.5 44.60.0 69.2+0.1 -2.1440.11 5.96+0.27
Onnuribyeo 83.6+0.1 90.1+0.1 45.9+0.2 70.2+0.0 -2.12+0.06 5.41+0.22
Ungwangbyeo 82.6+0.1 89.420.8 43.5+0.0 69.4+0.1 -2.30+0.02 4.89+0.19
Ilmibyeo 82.440.0 87.8+0.2 44.9+£0.0 69.8+0.2 -1.76+0.04 7.21+£0.24
Ilpumbyeo 81.1+0.3 90.1+0.1 45.3+0.2 70.6+0.2 -2.12+0.07 5.54+0.24
Junambyeo 81.7+0.2 90.6+0.1 44.6+0.2 69.4+0.0 -1.87+0.08 6.64+0.15
Junghwabyeo 81.6+0.0 91.9+0.3 42.840.2 68.8+0.1 -1.88+0.04 7.60+0.36
Cheonghobyeo 83.6+0.1 88.5+0.4 45.440.1 69.5+0.2 -1.92+0.08 5.64+0.03
Chucheongbyeo 83.5+0.0 91.5+£0.3 43.840.1 69.8+0.1 -1.87+0.03 6.7120.60
Pyeonganbyeo 84.0+0.1 89.6+0.7 46.1+0.0 70.0+0.1 -2.00+0.03 4.9240.32
Pungmibyeo 82.0+0.1 90.8+0.2 42.840.2 69.0+0.1 -1.83+0.07 7.75+0.11
Hopyeongbyeo 83.1£0.1 91.3+0.2 46.0+0.1 70.7+0.1 -2.174£0.07 4.96+0.40
Hwaseongbyeo 82.6+0.1 90.7+0.1 44.6+0.2 70.0+0.1 -2.08+0.06 5.43+0.18
Hwashinl 83.8+0.1 89.7+0.3 43.1+£0.2 68.7+0.0 -1.93+0.04 6.39+0.19
Hwayeongbyeo 83.2+0.2 87.3+0.2 44.1+0.0 69.6+0.2 -1.99+0.05 6.31£0.15

L. lightness of milled rice, ‘a and b: redness and yellowness of aseptic-packaged cooked rice.
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Table 2. Comparison of physicochemical and cooking characteristics by rice cultivars

. Milled rice (%) Toyo Wate.r Expansion ' .
Cultivar Ct : absorption volume Cohesiveness
Protein Amylose Moisture value rate® (cm3)
Gounbyeo 6.36=0.03 20.7 14.2 87.4+0.5 3.8+0.1 41.6+1.6 0.30+0.02
Gopumbyeo 6.52+0.03 19.2 15.7 87.2+0.6 3.620.1 39.6+1.3 0.31£0.03
Nampungbyeo 6.25+0.07 17.7 15.0 88.4+0.5 3.7+0.0 382422 0.30+0.01
Daeanbyeo 6.38+0.05 18.4 14.3 84.1+1.1 3.620.0 41.0+0.4 0.29+0.01
Dongjinl 7.17+0.01 19.1 14.6 80.6+1.1 3.6+0.1 41.9+1.4 0.29+0.02
Mannabyeo 6.79+0.07 18.7 13.9 83.5+0.3 3.7+0.1 42.3+0.2 0.31+0.02
Samkwangbyeo 6.19+£0.01 18.3 154 84.7+1.4 3.8+0.1 41.5+0.6 0.32+0.03
Samdeokbyeo 7.02+0.16 19.8 132 78.0£1.2 3.7+0.1 42.5+1.2 0.27+£0.02
Sambaegbyeo 6.70+0.04 19.3 12.7 85.5+0.7 3.7+0.0 39.5+1.6 0.29+0.01
Sangmibyeo 6.25+£0.08 18.7 13.2 88.6+0.8 3.6+0.1 39.9+2.6 0.31£0.03
Sangokbyeo 7.03£0.04 18.9 13.7 78.6+1.5 3.8+0.1 432425 0.30+0.01
Saechucheongbyeo 5.83+0.03 20.8 13.1 88.5+1.4 3.8+0.1 40.0+£3.2 0.30+0.02
Surabyeo 6.57+0.03 18.7 12.3 84.5+1.0 3.9+0.1 40.3+0.9 0.30+0.02
Shindongjinbyeo 5.51+£0.02 19.5 144 89.4+1.2 3.5+0.1 39.9+3.1 0.27+0.03
Odaebyeo 7.24+0.05 20.8 13.4 84.9+0.9 3.5+0.1 38.4+1.0 0.30+0.02
Onnuribyeo 6.69+0.08 18.6 14.6 76.8+1.9 3.5+0.1 40.6+1.0 0.28+0.01
Ungwangbyeo 5.80+0.01 19.1 13.9 87.2+0.8 3.8+0.0 412414 0.28+0.03
[imibyeo 7.30£0.07 19.4 134 73.1+1.1 3.8+0.0 42.743.5 0.27+0.01
Ipumbyeo 6.02+0.03 19.5 14.7 87.6+1.7 3.620.0 373423 0.29+0.01
Junambyeo 6.28+0.01 20.2 15.6 88.4+0.7 3.5+0.0 38.7+1.0 0.30+0.02
Junghwabyeo 6.47+0.06 20.1 13.4 86.1+0.5 4.0£0.1 43.0+1.8 0.29+0.02
Cheonghobyeo 6.83+0.04 19.9 14.8 79.1+0.7 3.5+0.1 40.5+0.6 0.27+0.01
Chucheongbyeo 6.92+0.11 19.3 13.9 79.3£1.8 3.7+0.0 43.3+0.6 0.28+0.03
Pyeonganbyeo 6.40+0.02 20.0 14.0 88.2+1.3 3.5+0.0 39.0£2.3 0.27+£0.03
Pungmibyeo 8.58+0.03 18.4 13.9 78.1+1.4 3.6+0.0 43.240.7 0.27+0.02
Hopyeongbyeo 5.80+0.12 18.1 14.5 85.2+0.6 3.9+0.1 40.6£0.6 0.2840.01
Hwaseongbyeo 5.91+0.03 19.1 144 85.1x1.3 3.8+0.1 39.1£0.8 0.30£0.04
Hwashinl 6.77+0.03 18.2 13.6 76.5+1.0 3.5+£0.0 40.6+1.4 0.29+0.03
Hwayeongbyeo 6.26+0.06 19.2 13.5 82.6+1.4 3.8+0.1 43.8+3.0 0.31+0.03

*Water absorption rate: weight of cooked rice (g) / weight of milled rice (g)

'Protein content based on dry matter weight
*Cohesiveness of aseptic-packaged cooked rice after heating.
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Table 3. Correlation between the attributes and acceptability of sensory test of aseptic-packaged cooked rice

Attributes Appearance Flavor Taste Texture
Acceptability 0.89** 0.88** 0.97** 0.95%*
*: P<10%, **: P<5%, ***: P<I%

Table 4. Cluster analysis of acceptability by rice cultivars

Group AcceptabilityT Cultivar

Gopumbyeo, Ilpumbyeo, Junambyeo, Hopyeongbyeo,
1 6.5-5.4 Saechucheongbyeo, Sangmibyeo, Sambaegbyeo,
Pyeonganbyeo, Hwaseongbyeo, Daeanbyeo, Nampungbyeo

Samkwangbyeo, Onnuribyeo, Hwashinl, Surabyeo, Ilmibyeo, Odaebyeo,
2 5.6-5.0 Shindongjinbyeo, Hwayeongbyeo, Samdeokbyeo, Ungwangbyeo, Dongjinl,
Cheonghobyeo, Mannabyeo

3 5.0-43 Junghwabyeo, Gounbyeo, Chucheongbyeo, Pungmibyeo, Sangokbyeo
"Score: 1 (the lowest) ~ 7 (the highest).
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Table 5. Correlation analysis of palatability by sensory analysis and characteristics of milled rice and aseptic-packaged cooked
rice

Attributes Positive correlation Negative correlation
moisture content (0.42**), length (0.41%%),
Appearance whiteness (0.37%) and lightness (0.36%)
of milled rice

yellowness (-0.39%*) of
aseptic-packaged cooked rice

Taste Toyo value (0.41**)
expansion rate (-0.67**¥),
Texture cohesiveness (0.33%) water absorption rate (-0.44**), and
protein content of milled rice (-0.38%%)
whiteness (0.42%%*), lightness (0.39%%), expansion rate (-0.68%***), water absorption rate (-0.42**) and
Acceptability  and moisture content (0.33*) of milled rice, protein content of milled rice (-0.40**), yellowness (-0.45%%)
Toyo value (0.35%) of aseptic-packaged cooked rice

*: P<10%, **: P<5%, ***: P<1%.

Table 6. Effects of microwave reheating on the texture properties of aseptic-packaged cooked rice during storage

Texture Heating tiri?r?(f:y) Gopumbyeo Ipumbyeo Junambyeo Chucheongbyeo
0 1284+70 1351+106 1340492 1362+143
15 1953+197 1565+171 1425+88 12724206
Before 30 1484+139 1299+239 1521172 1192+133
45 1785+170 1648+244 1511167 1598+165
60 1721202 1946+313 1553+561 1688+64
Hardness 75 19074335 22154348 1886+87 2263179
(2) 0 1036+130 1014+127 1065+121 1011=143
15 11794105 987+106 1115+56 1106+78
After 30 1054+£71 970£117 1020+88 1101+168
45 972+44 963189 975+100 1120496
60 977+50 1081473 979+151 1059+186
75 1113+201 1045+145 1063107 1054+143
0 0.22+0.01 0.26+0.01 0.36+0.05 0.28+0.02
15 0.23£0.02 0.26+0.02 0.34+0.02 0.3240.03
Before 30 0.23+0.02 0.24+0.02 0.24:+0.02 0.284+0.04
45 0.21£0.01 0.2240.03 0.30+0.03 0.25+0.03
60 0.21+0.01 0.19+0.02 0.32+0.03 0.27+0.02
Cohesiveness 75 0.18+0.02 0.1940.02 0.26+0.02 0.23+0.01
0 0.32+0.02 0.30=0.03 0.31£0.02 0.30+0.02
15 0.34+0.01 0.30+0.03 0.30+0.03 0.30+0.03
After 30 0.29+0.01 0.30+0.01 0.31+0.01 0.30+0.01
45 0.30+0.04 0.30+0.01 0.29+0.01 0.30+0.01
60 0.30+0.01 0.31+0.01 0.33£0.02 0.31+0.01
75 0.30+0.01 0.30+0.02 0.31+0.02 0.29+0.02
WA SEEPE AR e de AR(ardnes) M RRTAue] S44(cohesiveness)S 7pdats] Mol
4 71700 whet A gastA EEEE A4 $Y

AL L}EM]NE]{Table 6) JEM 7td A AR ZET pgto] 0.0001 K} Zof f-oj 0.05004 2]

@ A3 G fofRt AolE BolA| ofghtt A= %%‘01 FUA S AT 5 YUK Table 6). F5E
o] F34 AR TY4 A Ao V1Y A3 pal ot FAH7E dEeer 1Ee Bo) S w3
o] 0.449} 0.84% FF11Y] 3|4 Aol YehtA] gtk 9&} 718719 YL pEtol 0.622 FFE= S &
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Fig. 2. Change of moisture content in aseptic-packaged
cooked rice during storage.
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Fig. 3. Change of lightness in aseptic-packaged cooked rice
during storage.
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