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Development of a Constituent Predicition Model of Domestic

Rice Using Near Infrared Reflectance Analyzer(I)
—Constituent Predicition Model of Brown and Milled Rice—

g5 ¥R TR
R
C.S.Han M. Y. Natsuga

ABSTRACT

To measure the moisture content, protein and viscosity of brown and milled rice with Near Infrared
Refiectance(NIR) analyzer, the comparison and analysis of the data from the chemical analysis and NIR
analyzer were conducted.

The purpose of this study is to find out the fundamental data required for the prediction of rice qua-
lity and taste rank, and to develop a measuring method of constituents and physical characteristics of
domestic rice- with NIR analyzer.

The important results can be summarized as follows. 1. The r*and SEC of moisture calibration from
brown rice powder were 0.87 and 0.09 respectively, those of milled rice powder were 0.95 and 0.08 res-
pectively. 2. The r and SEC of protein calibration from brown rice powder were 0.83 and 0.20 respecti-
vely, those of milled rice powder were 0.86 and 0.20 respectively. 3. The r* and SEC of viscosity calibra-
tion from brown rice powder were 0.36 and 15.50 respectively, those of milled rice powder were 0.55
and 12.98 respectively. Further study is required to develop better prediction model for viscosity. It
is necessary the continuous study including wavelength selection, because r* is small for practical use.

4. The regression equation for one rice variety was nearly coincident with other. Therefore, it is re-
quired that the predicition model should be developed for the all rice samples.

28 $o](Key Words) : 2394 ¥4 (Near Infrared Reflectance Analyzer) , W o) (Milled Rice),
vt $ek(Protein Content), 3 E(Viscosity)
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Fig. 1 Optical system of NIR analyzer.

Table 1 Wavelength and identification of stan-

dard filter
Filter | Wavelength .
Identification
Ne. (nm)
Lo 1310 Oil, Fiber
L1 2230 Reference for oil
L2 21890 Protein, Starch
L3 2100 Moisture, Starch
L4 19490 Moisture
L5 1680 Reference, Alcohol
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Table 2 Result of calibration and validation for

used wavelengths

Results Calibration Validation
wavelengths n | 2 |SEC| n | 2 |SEP
2100, 1940 37 10871009 43 1084012
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1680

A1) TS (%)= 14.8537~0.1501 X100
+0.1326X 100 )]

o) gL BX 1 1257~13.83%

X0, Xiswo - 2100, 1940nm M L& LOG(L/
Ryl %

)

=43
Iy o2

«0. 84
i SEP=0. 1 ﬁ

—_— e, et e s
(=] — (o8] (98] .-
S 1 T

NIR estimated value (%

L I3 L .

9 10 11 12 13 14 15
Dry oven value (%)

o

Fig. 2 Relationship between dry oven value and
NIR estimated value for moisture conte-

nts in brown rice.
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Table 3 Comparison of calibration and valida-

tion results

Results | (Calibration Validation
Ttems n | |SEC| n | 2 {SEP|Bias
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Fig. 3 Relationship between Kjeldahl analy-
sis value and NIR estimated value for

brown rice protein
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Fig. 4 Relationship between viscometer ana-
lysis value and NIR estimated value

for brown rice viscosity
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Table 4 Comparison of calibration and valida-

tion results

FFEA7IA3A A 21 A A2 F 1996 6¥

Results | Calibration . Validation
Items n | @ |SEC| n | r* |SEP|Bias
Milled | Moisture | 38 10951008 42 1095008 |0.00
rice |Protein "| 69 {086{020 72 {092 (0.9 }0.005
RVA 69 [055(12.98] 72 |0.54 {14.03/0.791
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Fig. 5 Relationship between dry oven value and
NIR estimated value for moisture conte-

nts in milled rice.
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Table 5 Comparison of calibration and valida-
tion results
Results | Calibration Validation
Items n | |SEC|{ n | |SEP|Bias|
Milled (Dongjin 21 [090(0.15] 21 [091]0.18 F0.4
rice  |Chucheong | 21 {090 {0.18| 21 {0.85]025{0.06
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Table 6 Comparison of calibration and valida-

tion results

Results | Calibration Validation

"{ ltems n |2 [SEC n | P [SEC|Bias
Milled |Dongjin ] 42 10.91/0.16{Chuneong | 42 10.85/0.23{0.10
rice  [Chucheong| 42 0.900.19|Dengiin | 42 {0.88/0.19{0.09
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