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Application of Near Infrared Reflectance Spectroscopy
in Quality Evaluation of Domestic Rice
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Department of Agricultural Chemistry, Kyungpook National University

Abstract

The applicability of near infrared reflectance spectroscopy (NIRS) to determine moisture, protein,
fat and amylose content of domestic rice was studied. The standard error of prediction (SEP) of
moisture, protein, fat and amylose in polished rice was 0.014, 0.196, 0.098 and 1.427%, and those
SEP of brown rice was 0.12, 1.226, 0.153 and 1.923%, respectively. It is concluded that the NIRS
method allowed to detect the content of moisture and protein in rice samples with fair precision
comparing conventional analysis, but the accuracy for determining amylose and fat was not acceptable.
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Fig. 1. Schematic diagram for measuring spectra of
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Fig. 2. NIR spectra of polished rice
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Table 1. Result of the contents of meisture, protein, fat, and amylose in domestic rice by physico-chemical analy-

sis

. Moisture Protein Fat Amylose .

Variety Origin
PR BR PR BR P.R BR PR BR
Milyang 95 11.94* 10.82 7.00 7.88 0.14 2.26 214 - J
Milyang 96 12.10 10.85 6.16 8.92 0.16 2.20 222 - J
Milyang 99 1243 11.26 5.60 7.07 0.16 267 224 - J
Milyang 100 12.59 11.14 5.74 8.89 0.21 2.38 234 - J
Milyang 101 12.25 11.11 541 8.11 0.05 2.19 210 - J
Milyang 102 12.03 11.20 6.32 843 0.10 251 219 - ]
Nagdongbyeo 12.73 1126 6.10 7.37 0.08 2.32 218 - ]
Namyeongbyeo 12.04 11.04 7.74 7.34 0.39 2.25 179 - J
Seogwangbyeo 11.95 11.53 561 8.48 0.31 2.03 20.8 - J
Palgongbyeo 12.10 10.95 6.31 7.69 0.06 1.97 208 - ]
Sangpungbyeo 12.08 10.86 5.96 7.36 0.36 2.23 20.4 - J
Seohaebyeo 12.08 10.99 549 8.27 0.23 2.34 20.3 - ]
Hwaseongbyeo 11.80 10.98 5.40 7.80 0.16 2.30 225 -~ J
Nampungbyeo 12.14 11.04 5.63 6.64 0.53 231 227 - J
Donghaebyeo 12.20 10.93 548 8.71 0.13 248 20.6 - ]
Daechangbyeo 12.19 11.65 6.54 7.50 0.10 2.32 20.8 - J
Hwajinbyeo 12.02 10.84 5.72 6.87 0.12 2.14 22.0 - J
Tamjinbyeo 12.06 11.13 531 6.90 0.09 2.01 22.3 J
Milyang 98 12.09 11.10 584 7.93 0.29 2.56 241 ~ I
Milyang 103 12.44 10.82 6.13 10.16 0.11 2.66 22.4 - I
Jungweonbyeo 12.12 10.89 6.33 7.22 0.53 2.16 16.8 - [
Weonpungbyeo 1265 1102 746 7.88 0.27 2.32 235 - I
Yongjoobyeo 11.90 10.65 598 7.08 0.27 1.99 195 - I
Samgangbyeo 12.06 10.94 6.60 8.87 0.36 2.08 18.7 - 1
Jangseongbyeo 12.58 11.37 5.20 7.19 0.03 2.29 22.5 - I
Gayabyeo 12.34 1142 6.66 7.96 0.18 2.40 21.6 - I
Chilseongbyeo 12.38 10.96 7.03 8.56 041 2.25 19.6 - I
Cheongcheongbyeo 12.15 10.95 6.94 7.82 0.31 221 16.4 — I
Taebeckbyeo 12.03 11.10 6.04 8.32 0.10 2.37 212 - 1
Jado 12.42 11.07 8.67 7.55 0.23 231 345 - I
Mean 12.20 11.08 6.21 7.89 0.22 228 215 -
Range 11.80 10.65 5.20 6.64 0.03 197 16.4 -
—1273 —1185 —887 —10.18 —053 ~2.87 —345

*: %, PR: Polished rice, B.R: Brown rice, J: Japonica Type, l: Indica Type, —:

Table 2. Resuit of the multiple linear regression analy-
sisfor determining the content of moisture in polished
rice

Used wavelengths(nm) R SEE SEP
1284, 1308 0936 0.084 0.121
1284, 1308, 1440 0950 0077 0.104
1284, 1308, 1420, 1412 0976 0056 0.114
1284, 1308, 1420, 1412, 1372 0983 0.048 0.133

R: Multiple correlation coefficient

SEE: Standard error of estimate(n=19)
SEP: Standard error of prediction(n=10)
Range: 11.80-12.73% Mean: 12.15%
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Fig. 3. Relationship between NIR method and dry oven
method for determining the content of moisture in pol-
ished rice

Table 3. Result of the multiple linear regression analysis
for determining the content of protein in polished
rice

Used wavelengths(nm) R SEE  SEP
1664, 1676 0984 0154 0.259
1664, 1676, 1668 0990 0127 0.247
1664, 1676, 1668, 1828 0993 0106 0218

1664, 1676, 1668, 1828, 1904 0.996 0.090 0.196
1664, 1676, 1668, 1828, 1876, 1824 0.997 0.072 0215

R: Multiple correlation of coefficient
SEE: Standard error of estimate(n=21)
SEP: Standard error of prediction(n=8)
Range: 5.2-8.67% Mean: 6.20%
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Fig. 4. Relationship between NIR method and Kjeldahl
method for determining the content of protein in pol-
ished rice

Table 4. Result of the multiple linear regression analysis
for determining the content of fat in polished rice

Used wavelengths(nm) R SEE  SEP
1112, 1116 0695 0.080 0.124
1112, 1116, 1104 0.766 0.074 0.130
1112, 1116, 1104, 1124 0.825 0.067 0.147

1112, 1116, 1100, 1124, 1128 0.842 0.066 0.098
1112, 1116, 1100, 1124, 1128, 1108 0.858 0.066 0.105

R: Muitiple correlation of coefficient
SEE: Standard error of estimate(n=20)
SEP: Standard error of prediction(n=28)
Range: 0.03-0.36% Mean: 0.17%
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Table 5. Result of the multiple linear regression analysis
fordetermining the content of amylose in polished
rice

Used wavelengths(nm) R SEE  SEP
1772, 1784 0.767 1235 1676
1772, 1784, 1776 0.801 1187 1626
1772, 1784, 1776, 1780 0.830 1143 1.699

1772, 1784, 1592, 1756, 1776 0873 1031 1874
1772, 1784, 1580, 1716, 1728, 1724 0.949 0696 1427

R: Muitiple correlation of coefficient
SEE: Standard error of estimate(n=20)
SEP: Standard error of prediction(n=29)
Range: 16.4-24.10% Mean: 21.29%
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Table 6. Result of the multiple linear regression analysis
for determining the content of moisture in brown
rice

Used wavelengths(nm) R SEE  SEP
1960, 2032 0864 0.106 0.131
1960, 2032, 1332 0879 0.103 0.120
1968, 2000, 1952, 1948 0970 0.054 0.208
1968, 2000, 1952, 1948, 1944 0985 0.040 0200
1968, 2000, 1952, 1948, 1944, 1988 0.990 0.034 0.189

R: Multiple correlation coefficient

SEE: Standard error of estimate(n=20)
SEP: Standard error of prediction(n= 10)
Range: 10.82-11.53% Mean: 11.05%
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Fig. 7. Relationship between NIR method and dry oven
method for determining the content of moisture in
brown rice
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Table 7. Result of the multiple linear regression analysis
for determining the content of protein in brown rice

Used wavelengths(nm) R SEE SEP
2308, 2336 0710 0644 1793
2308, 2336, 2148 0.760 0614 2429
2320, 2336, 2076, 2364 0.851 0513 1226
2320, 2336, 2076, 2364, 1968 0891 0459 1377

R: Multiple correlation of coefficient
SEE: Standard error of estimate(n=20)
SEP: Standard error of prediction(n=8)
Range: 6.64-10.16% Mean: 7.97%
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Table 8. Result of the multiple linear regression analysis
for determining the content of fat in brown rice

Used wavelengths(nm) R SEE  SEP
2460, 2472 0.705 0.125 0.197
2288, 2472, 2500 0.818 0.105 0.153
2276, 2472, 2500, 2268 0915 0076 0.182

2276, 2472, 2500, 2268, 2388 0938 0.068 0.186

R: Multiple correlation of coefficient
SEE: Standard error of estimate(n=19)
SEP: Standard error of prediction(n=8)
Range: 199-2.66% Mean: 2.27%

Table 9. Result of the muitiple finear regression analysis
for determining the content of amylose in brown rice

Used wavelengths(nm) R SEE  SEP
1816, 1832 0.739 0948 1923
1816, 1832, 1828 0809 0854 2132
1760, 1832, 1828, 1696 0.852 0.788 2.703

1760, 1832, 1828, 1696, 1684 0872 0764 2.825
1760, 1832, 1828, 1696, 1684, 1824 0.906 0.688 2.790

R: Multiple correlation of coefficient
SEE: Standard error of estimate(n=19)
SEP: Standard error of prediction(n=7)
Range: 18.70-23.50% Mean: 21.39%
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