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Fig. 1. Spectrophotometric layout of rice grain samples
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Table 1. Sample number, minimum, maximum, mean and standard deviation in two categories of calibration and validation of rice grain.

ol 3 s S
DR Calibration Validation
P No Min Max Mean SD No Min Max Mean SD
s9keel Olsee 88 21.68 2325 2222 132 29 2168 2325 2244 142
(AO)
O35 Y Syl 4z 88 411 433 417 0.63 29 4.10 431 416 0.63
(GD)
S Sz Sl 88 15235  170.46 16496  15.57 29 15135 17146 16224  17.56
(Min.V)
M 595 0 88 12007  140.33 12692 1034 29 12007 14033 12642 954
(SB.V)

Amylose Content(AC), Gelatinization Temperature(GT), Minimum Viscosity(Min.V), Setback Viscosity(SB.V)
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Fig. 2. Raw spectrum NIR of rice grains
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Table 2. Results of calibration and pre-processing of the PLS model based on various pre-processing combinations of the NIR spectrum for the
estimation of the chemical properties of rice grain samples.

: ; Oyl S s sl
Al A T o Calibration Validation
Parameter Pretreatment  Factor I R, RMSEC SEC , R, RMSECV SECV  SDR
sebel oyliae None 7 0.98  0.96 0.25 025 097 094 0.29 0.3 49
(AC) SG+D, 7 0.98  0.96 0.25 025 097 094 0.30 0.3 49
SG+D, 7 098  0.96 0.24 024 097 095 0.29 0.3 5
SG+MSC* 8 098 097 0.23 024 098 096 0.27 0.27 5.4
MA+D, 7 0.97 096 0.26 026 097 094 0.31 0.32 4.7
Ol Ay Oyl as e None 7 0.95 090 0.19 0.19 0.88 0.78 0.29 0.29 1.5
GT) SG+D,* 8 096 093 0.16 0.17 091 0.3 0.26 0.26 2.4
SG+D, 8 0.96 093 0.17 0.17 085 0.73 0.33 0.33 1.9
SG+MSC 8 095 092 0.18 0.18 0.88 0.78 0.3 0.3 1.5
MA+D, 8 095 091 0.19 0.19 0.88 0.78 0.29 0.29 22

ol g iy Gladigad jo olewd ole> cmiim $lp (e jliel b jlas 4 4z g5 L) 00l 908 Jow o i oaiao)lis K, polie®
*The high color values represent the best-designed model (according to the validation criteria) to predict the chemical properties of rice grain
samples.
Note: SG+D,: Savitzky-Golay+First deviation, SG+D,: Savitzky-Golay+Second deviation, SG+MSC: Savitzky-Golay+Multiplication scatter
correction, MA+D,: Moving average+ First deviation
r.= correlation coefficient of calibration, r,= correlation coefficient of prediction, R2%..= coefficient of determination for calibration, Rzpm: coefficient
of determination for prediction, SEC= standard error of calibration, SECV= standard error of cross-validation, RMSEC= root mean square error of
calibration, RMSECV= root mean square error of cross validation, SDR= Standard deviation ratio, MSC= Multiplication scatter correction,
MA=Moving Average, SG= Savittzky- Golay.

Slodiged oleosdsSs s oy uesd sl NIR (locids (b3l oy alise slacuS 5 b p PLS Jow (5510 i 5 (oimly gl (F) Jgu

Table 3. Results of calibration and pre-processing of the PLS model based on various pre-processing combinations of the NIR spectrum for the
estimation of the physicochemical properties of rice grain samples.

. X Ol S s s
Fally RSB TE] e Calibration Validation

Parameter Pretreatment  Factor I R, RMSEC SEC . Rzpre RMSECV SECV SDR
S Nz JBlos None* 8 098 097 2.87 29 095  0.90 4.92 4.9 3.6
Min.V) SG+D,; 8 098  0.96 3.03 3.1 095  0.90 491 4.9 35
SG+D, 8 098  0.96 292 2.9 094  0.88 5.48 5.5 32

SG+MSC 8 099  0.96 3.01 3 094  0.88 5.44 5.5 32

MA+D, 8 097 095 3.48 35 094  0.89 5.20 0.23 34

S N (595 None* 8 097  0.94 2.57 2.6 092  0.86 3.95 39 24
(SB.V) SG+D,; 8 096  0.92 2.84 2.8 091 0.82 4.41 4.4 22
SG+D, 8 095 092 3.03 3.1 0.88  0.78 4.85 4.9 1.9

SG+MSC 8 096 093 2.79 2.8 090 081 4.59 4.6 2.1

MA+D, 8 096  0.92 2.80 2.8 091 0.82 4.40 44 22

ol g dils Gdigas (o S ole> i i (e Jlael bl 4 4z g5 L) 0ali g Jowe oy oaio )l K5y polae %
#The high color values represent the best-designed model (according to the validation criteria) to predict the chemical properties of rice grain

samples.
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Fig. 3. (a)-(d) Scatter plots of measured and predicted values of chemical and physicochemical properties by PLS model for validation set of rice
grain samples

Table 4. Regression equations of chemical and physicochemical properties by PLS model for validation set of rice grain samples.
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Abstract

Chemical and physicochemical properties are very important factors in determining the characteristics of rice cooking
and processing. According to this study, it was possible to predict the of amylose content, gelatinization temperature,
minimum and setback viscosity from 120 samples of rice grains (Domsiah variety), carried out using near-infrared
spectroscopy (NIRS) in the electromagnetic region of 800-2500 nm. Calibration models were developed by partial
least squares regression (PLS). The parameters of AC, GT, Min.V and SB.V with SG + MSC, SG + DI, none pre-
processing and none pre-processing preprocessing, was obtained with calibration R%; 0.97, 0.95, 0.97 & 0.94 and
validation R?; 0.95, 0.83, 0.90 & 0.86, respectively. The RMSECYV for these parameters was 0.27, 0.26, 4.92 & 3.95,
respectively. The validity of each calibration models was statistically evaluated. Based on the results of this research,
Using NIRS is useful for estimating chemical and physicochemical properties of rice grain samples and is a quick
method for its quality prediction.
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