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 The aim of this research were investigated the physicochemical of brown rice 

such as protein content, apparent amylose content, gel consistency, alkali spreading 

value, and pasting properties, including applied the near infrared reflectance 

spectroscopy in the wavenumber ranges of 10,000-4,000 cm-1 for prediction these 

properties of whole brown rice grain with sixty samples by partial least square regression 

(PLSR) and developed the model for classifying Hom Mali rice from low, intermediate 

and high amylose rice group by principal component analysis (PCA) and partial least 

square-discriminant analysis (PLS-DA). The results showed that, the protein content of 

brown rice sample were ranged in 5.27-9.06%. The apparent amylose content and gel 

consistency of Hom Mali rice were significant indifferent with low amylose rice group 

(p>0.05) except Hom Klong Luang variety. The gel consistency of Khao Dawk Mali 105 

and Pathumthani 1 variety was the highest, followed by low, intermediate and high 

amylose rice group, respectively. Furthermore, the alkali spreading value of Hom Mali 

rice was 7.00 which indifferent with the low amylose rice group and Suphanburi 2 variety 

which identified as intermediate amylose rice group (p>0.05) except Pitsanulok 1 variety 

whereas the alkali spreading value of high amylose rice group was the lowest. For the 

pasting properties of rice, the results showed that peak viscosity of low amylose rice 

group was the highest and its breakdown viscosity was significant indifferent with Hom 

Mali rice (p>0.05). On the other hand, the high amylose rice group exhibited the greater 

of final viscosity, setback viscosity and trough viscosity than intermediate, low amylose 
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rice group and Hom Mali rice, respectively (p<0.05). Furthermore, the setback and 

trough viscosity of Hom Mali rice were significantly different with low amylose rice group 

(p<0.05).  
 

 The developed PLSR model for predicting the protein content, apparent amylose 

content, gel consistency, alkali spreading value, and pasting properties including peak 

viscosity, breakdown viscosity, setback viscosity, final viscosity and trough viscosity 

provided the correlation coefficient (R) that equaled to 0.98, 090, 0.82, 0.91, 0.78, 0.92, 

0.91, 0.93, and 0.93, respectively. These models gave the standard error of predicting 

chemical values in validation set (SEP) equaled to 1.51%, 1.47%, 5.66 mm, 0.67 

(observation of the alkali spreading value), 137, 71, 245, 141, and 0.86 RVU, 

respectively. Additionally, these models showed the bias were -0.07%, 0.23%, 0.26 mm, 

-0.03 (observation of the alkali spreading value, -11.90, -7.15, 33.47, 0.84, and -0.11 

RVU, respectively.  
 

 Furthermore, this research also applied the principal component analysis (PCA) 

and partial least square-discriminant analysis (PLS-DA) to develop the models for 

classifying Hom Mali rice from the other groups based on their physicochemical 

properties (i.e., protein content, apparent amylose content, gel consistency, alkali 

spreading value, and pasting properties). The results showed that, PCA could be 

applied to classify brown rice samples into four groups- Hom Mali rice, low, intermediate 

and high amylose rice groups by two principal components (PCs). The PC1 and PC2 

could explain the nine variables for 67.46 and 9.83%, respectively and two PCs (PC1 + 

PC2) could account for 77.29%. Additionally, this result also found that RD 15 variety 

which was grouped as Hom Mali rice could clearly classify from Pathumthani 1 variety 

which identified as low amylose rice group. The best performance of PLS-DA model for 

classifying Hom Mali rice from the other groups were the NIR spectra was pretreated by 

the standard normal variate (SNV) in the wavenumber ranges 10,000-4,000 cm-1. This 

model exhibited the five factors which had the R2
cal, RMSEcal, R

2
val, RMSEval, and correctly 

correctly classification of 0.79, 0.17, 0.69, 0.21, and 66.46%, respectively.   

          


