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Characteristics of Seed Storage Protein Affecting the Eating Quality of Japonica and

Tongil-type Rice

Jieun Kwak”, Jeom-Sig Lee1, Mi-Ra Yoon1, Mi-Jung Kim1, Areum Chun1, and Choon—Ki Lee'

ABSTRACT In this study, we analyzed seed storage proteins in order to investigate the main factors related to the eating quality
of japonica and tongil-type rice varieties. Sensory evaluation was performed by a trained panel to assess the appearance (color and
glossiness), flavor, taste, stickiness, texture, and overall score of nine japonica and three fongil-type rice cultivars. Moreover, the
pattern of variation in rice storage proteins was examined by electrophoresis of protein extracts. The electrophoretic pattern of rice
proteins showed 16.4 kDa albumin, 26.4 kDa globulin, 34-39 kDa and 21-22 kDa glutelin, and 14.3 kDa prolamin. In terms of
storage protein, the varietal differences between japonica and tongil-type rice were found in albumin, globulin, and the a-1, and
a-2 sub-units of acidic glutelin. Furthermore, the overall sensory evaluation score was observed to be positively correlated with
albumin (0.495**) and globulin (0.567**), and negatively correlated with a-1 glutelin (-0.612**). Therefore, the results indicated
that albumin, globulin, and a-1 glutelin can affect the eating quality of japonica and tongil-type rice varieties, with the latter having

lower eating quality than the former.
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Table 1. Sensory evaluation scores of rice in different groups according to eating quality.

Sensory evaluation scores

Eco type Eating quality —
Appearance Flavor Taste Stickiness Hardness Overall score
(131153}1) 0.2120.07a" 0.08+0.07a 0.40+0.06a 0.36+0.03a 0.46+0.05a 0.52+0.03a
Japonica (1:14:1;1) -0.04+0.12ab 0.05+0.02a 0.16+0.05a -0.05+0.06b 0.01+0.07b 0.09+0.08b
(fg;) -025:0.07b  0.04£0.02a  -0.320.07b  -0.41£0.09c  -0.43+0.09c  -0.52+0.10c
Tongil (ljjg) -0.82+0.12¢ -0.11£0.10a -0.66+0.12¢ -0.56+0.12¢ -0.88+0.09d -0.99+0.11d
YMean + S.E.

Means with same letters in a column are not significantly different at the 0.05 probability level according to Duncan’s multiple

range test.
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Fig. 1. Electropherogram of storage proteins of rice according to fractionation (Protein 80+ LabChip).
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Fig. 2. Electropherogram profiles of total soluble protein of rice in the different groups according to eating quality (Protein
80" LabChip). (High-eating quality: A, Gopum; B, Samkwang; C, Jungsenggold, Medium-eating quality: D, Donganbyeo;
E, Chilbo; F, Sujin, Low-eating quality: G, Tamjinbyeo; H, Daeyabyeo; I, Daecheongbyeo), Tongil type(J, Dasanbyeo;

K, Hanareum; L, Cheongcheong).

Table 2. Mean value of the ratio of storage proteins in japonica and tongil-type rice varieties according to eating quality.

Fating  CTde Glt(%)
3 0 0, 0
Eeo type o atity pr(?,;)e)‘n Ab(e)  GIDOR) | Bglt-2 B-Glt  ar-glt-] @-glt-2 a-glt3 a-Glt TG";‘;‘I Prl(%)
g‘f;‘) 570b  5.27a  6.48a  3.67a 13.65a 16.71a 10.63b 21.12a 18.68ab 50.43a 67.14a 11.62b
J‘g‘i’;’;" (?14:13) 587b  544a 6532 3.54a  12.66a 15.90a 10.52b 19.93a 18.25ab 48.20a 64.62a 14.34ab
(5;"3") 6.08b  5.10a  6.17a 539a 13.80a 16.24a 11.07b 21.04a 19.10a 51.21a 67.45a 12.53ab
Tongil -
) (3 06% 438  S10b 485 1Li3a 1558 17.70a 1687 17.29 5186a 6743a 1562a

Alb; Albumin, Glb; Globulin, Glt; glutelin, Prl; Prolamin.

Means with same letters in a column are not significantly different at the 0.05 probability level according to Duncan’s multiple

range test.
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Table 3. Correlation coefficients among storage proteins of rice varieties.

Albumin Globulin Glutelin Prolamin
Albumin 1
Globulin 0.557** 1
Glutelin -0.104 0.016 1
Prolamin -0.164 -0.379%** -0.624** 1

** . Significant at p = 0.01.

Table 4. Correlation coefficient between storage proteins and eating quality of japonica and tongil-type rice varieties.

Glt
Eco type Eating quality rigtlgi G o ol Bglt2 B-Glt  argltl a-ght? agt3 -Gl Tgﬁ‘l prl
Appearance  -0.635%* (0.442* (0.489** -0.299 0.204 0.204 -0.644** 0.267 0.105 -0.341 -0.251 -0.151
Flavor -0.234  0.251 0.013  -0.336 0.209 0.209 -0.338 0.197 0.062 -0.139 -0.047 -0.216
Jf?g:;‘; Taste -0.741** 0.453* 0.501** -0.310 0.061 0.061 -0.559** 0.221 0.049 -0.322 -0.295 -0.095
(n=12) Stickiness ~ -0.586** 0.409* 0.290  -0.274 0.075 0.075 -0.448* 0.207 -0.008 -0.260 -0.227 -0.097
Hardness  -0.701** 0.460* 0.555** -0.310 0.104 0.104 -0.614** 0332 0.159 -0.250 -0.204 -0.211
Overall score -0.720%* 0.495** (0.567** -0.253 0.031 0.158 -0.612** 0.285 0.108 -0.300 -0.231 -0.139
Alb; Albumin, Glb; Globulin, Glt; glutelin, Prl; Prolamin.
* %% . Significant at p = 0.05, 0.01, respectively.
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