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Classification of Japonica Varieties by Volatile Component Pattems of
Milled and Cooked Rice Using Electronic Nose
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*National Institute of Crop Science, RDA, Suwon 441-857, Korea
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ABSTRACT : This study was performed to investigate the
differences among the 44 varieties of Japonica rice by
using the electronic nose. The volatile patterns of milled
rice and its cooked rice were generated by twelve metal
oxide sensors (MOS). The MSO responses were evaluated
by principal component analysis and cluster analysis.
Milled rice was classified into three groups; Group I
included most of varieties, Group Il was Daejinbyeo, Chu-
cheongbyeo, and Group IIT was Mangumbyeo, Nampyeo-
ngbyeo, Shindongjinbyeo. But the discrimination of
cooked rice was not identified. Also the result of correla-
tion analysis appeared that the volatile of milled rice was
not significantly related to that of cooked rice. Electronic
nose system was considered as not depend on our study
results sufficient to predict the volatile pattern of cooked
rice.
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Table 1. List of samples tested.
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No. Variety No. Variety No. Variety No. Variety
1 Odaebyeo 12 Dunnaebyeo 23 Ansungbyeo 34 Donganbyeo
2 Jinbubyeo 13 Hwaseongbyeo 24 Sampyeongbyeo 35 Hwasambyeo
3 Sangjubyeo 14 Seoanbyeo 25 Seokjeongbyeo 36 Nampeongbyeo
4 Sambaedbyeo 15 Hwayeongbyeo 26 Cheongmyeongbyeo 37 Shindongjinbyeo
5 Junghwabyeo 16 Hwajungbyeo 27 Daej inbyeo 38 Saechucheongbyeo
6 Sangmibyeo 17 Juanbyeo 28 Chucheongbyeo 39 Junambyeo
7 Munjangbyeo 18 Naepungbyeo 29 Tlpumbyeo 40 Dongjinlbyeo
8 Jungsanbyeo 19 Surabyeo 30 Mangeumbyeo 41 Saegaehwabyeo
9 Taebongbyeo 20 Wonhwangbyeo 31 Daeanbyeo 42 Dongjinbyeo
10 Saesangjubyeo 21 Hwabongbyeo 32 Hwashinbyeo 43 Geumnanbyeo
11 Jinmibyeo 22 Kwanganbyeo 33 [Imibyeo 44 Samkwangbyeo

Table 2. Electronic nose conditions for the analysis of volatile pattern of 44 rice varieties of milled rice and their cooked rice.

Sample analytical condition

Conditions
Milled rice Cooked rice

Headspace generation time (sec) 1800 900

Procedure and specification Generation Temp. (°C) 60 60
Agitation speed (rpm) 500 500
Sensor array system Injected volume (ul) 2500 2500

headspace injection Syringe Temp. (°C) 65 65
Acquisition time (sec) 120 120

Sensor array system acquisition Time between two injection (sec) 1800 900
parameters Air flow rate (ml/min) 150 150

Sample mass/vol. (g) 5 3
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Table 3. Metal oxide sensors used in the electrnic nose system.
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Sensor No. MOS sensor Target chemicals Sensor No. MOS sensor Target chemicals
1 SY/AA Nonpolar volatiles 7 PA2 Organic solvent
2 SYg/CT " 8 SY/G Ammonia and sulfur
3 P10/1 " 9 SY/LG Fluoride and chloride
4 P10/2 » 0 P40/1 y
5 SY/gCT1 Organic solvent 11 T70/2 Food aroma & volatile
6 T30/1 ” 12 SY/Gh Alcohol, Aromatic compounds
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Table 4. Grain size and amylose contents of milled rice.
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Sample Grain(mm) L/W ratio Amoylose Sample Grain(mm) _ L/W ratio Amylose
NO. Length Width (%) NO. Length Width (%)
1 5.15 3.00 1.71 18.3 23 5.37 2.98 1.80 19.6
2 4.95 293 1.69 16.3 24 5.15 3.01 1.71 19.0
3 4.78 2.83 1.69 18.7 25 5.1 292 1.75 19.3
4 5.01 2.82 1.78 17.9 26 498 2.92 1.71 19.9
5 4.96 2.81 1.77 17.1 27 5.12 3.00 1.71 20.1
6 4.77 3.07 1.74 17.2 28 491 2.95 1.66 19.8
7 5.13 2.84 1.80 18.2 29 5.01 3.1 1.61 19.7
8 5.27 2.85 1.85 20.2 30 4.86 2.87 1.69 19.3
9 4.80 2.8 1.75 17.0 31 5.19 297 1.75 19.0
10 5.02 291 1.72 17.6 32 5.00 3.02 1.65 19.6
11 5.12 2.87 1.79 17.5 33 5.17 3.00 1.73 18.9
12 5.00 2.89 1.73 18.3 34 517 3.02 1.71 19.6
13 5.27 3.01 1.76 20.0 35 4.77 2.94 1.83 18.6
14 5.14 3.02 1.70 18.7 36 5.00 2.94 1.70 19.3
15 5.16 292 1.77 18.5 37 5.86 3.16 1.85 194
16 5.38 2.96 1.82 20.3 38 4.94 2.92 1.69 19.6
17 5.06 3.05 1.66 18.9 39 5.19 3.1 1.67 19.7
18 4.95 2.81 1.76 20.0 40 4.96 295 1.68 19.2
19 5.20 2.93 1.78 19.6 41 5.18 292 1.77 19.5
20 4.84 2.94 1.64 19.3 42 5.16 3.06 1.69 203
21 5.45 2.96 1.84 20.4 43 4.90 2.90 1.69 20.7
22 5.03 3.06 1.65 19.3 44 5.41 2.99 1.81 18.9
LSD (5%) 0.17 0.07 0.07 1.57
Mean 510 295 1.73 18.9
Standard diviation 0.27 0.12 0.10 1.43
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Fig. 1. Principal component analysis (PCA) plot of 44 rice varieties of milled rice (left) and their cooked rices (right).

Table 5. Eigenvalues of the correlation matrix and proportion of A& A 1FAE IS FA E, AP 80 w2 4

variation explained by principal components.
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Fig 2. Dendrogram of 44 milled rices of (left) and their cooked rices(right) linkage method based on volatile patterns.
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Table 6. Classification of volatile patterns of rice using electronic
nose.

Type Varieties

Odaebyeo, Jinbubyeo, Sangjubyeo, Sambaedbyeo,
Junghwabyeo, Sangmibyeo, Munjangbyeo, Jungsanbyeo,
Taebongbyeo, Saesangjubyeo, Jinmibyeo, Dunnaebyco,
Hwaseongbyeo, Seoanbyeo, Hwayeongbyeo,
Hwajungbyeo, Juanbyeo, Naepungbyeo, Surabyeo,
Wonhwangbyeo, Hwabongbyeo,
Kwanganbyeo,Ansungbyeo, Sampyeongbyeo,
Seokjeongbyeo, Cheongmyeongbyeo, Daejinbyeo,
Chucheongbyeo, [lpumbyeo, Mangeumbyeo,
Daeanbyeo, Hwashinbyeo, Iimibyeo, Donganbyeo,
Hwasambyeo, Nampeongbyeo, Shindongjinbyeo,
Saechucheongbyeo Junambyeo, Dongjin1byeo,
Saegachwabyeo, Dongjinbyeo, Geumnanbyeo,
Samkwangbyeo

II  Daejinbyeo, Chucheongbyeo

Il Mangumbyeo, Nampyeongbyeo, Shindongjinbyeo
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Table 7. Correlation coefficients among 12 MOS sensor responses of 44 rice and its cooked rice.

Cooked rice

Rice sensor 2 3 4 5 6 7 8 9 10 11 12
1 -0.157 -0.165 0.191 0.190 -0.163 0.091  0.100 -0.151 0.189 0209 0.098 -0.161
2 -0.149 -0.102 0027 0.046 -0.103 0.193 0.153 -0.123 0061 0035 0202 -0.102
3 -0.024 -0.058 0.153  0.137 -0.048 0.054 0.088 -0.038 0.079 0.148 0.051 -0.043
4 -0.029 -0.065 0.130 0.124 -0.055 0.026 0.064 -0046 0.095 0.123 0.024 -0.053
5 -0.150  -0.102 0.025 0.043 -0.101 0.162 0.119 -0.120 0.073 0.037 0.173 -0.103
6 0.030 -0.012 0.143 0.117 -0.002 0.018 0.051 0.008 0.035 0.142 0.009 -0.000
7 0.001 -0.038 0.181 0.155 -0.026 0.073 0.103 -0.017 0039 0.182 0.064 -0.024
8 -0.096 -0.047 -0.024 -0.013 -0.054 0.116 0071 -0.059 -0.010 -0.010 0.121 -0.049
9 0.141 0112 -0.128 -0.126 0.110 -0.196 -0.176  0.134  -0.082 -0.134 -0200 0.114
10 -0.024 -0.056 0.133  0.121 -0.047 0.043 0.075 -0.036 0075 0.128 0.040 -0.042
11 0.008 -0.035 0.147 0.129 -0.024 0.030 0068 -0.015 0.057 0.143 0.023 -0.023
12 -0.139 0090 -0.004 0015 -0.093 0148 0.104 -0.102 0.035 0009 0.158 -0.089
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