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ABSTRACT 
 

Rice is an economic plant of Thailand. It has been produced for both 
consumption in the country and export. However there are great numbers of rice variety which 
have not been investigated and utilized, including native pigmented rice of southern Thailand. 
The objectives of this research were to investigate the physical, chemical, nutritive value, eating 
quality and starch properties of 8 varieties of native pigmented rice of southern Thailand, which 
were Homkradungnga (HK), Kamyan (KN), Sungyod (SY), Chormaiphai (CMP), Kramrad (KR), 
Red waxy rice-96060 (RWR-96060), Black waxy rice-96025 (BWR-96025) and Black waxy rice-
96044 (BWR-96044) in order to expand their utilization in food industries. The result showed that 
the physical characteristics of the brown rices could be grouped, regarding to their seed coat 
color, into 2 groups: red pigmented rice (HK, KN, SY, RWR-96060 and KR variety) and purple 
pigmented rice (BWR-96025, BWR-96044 and CMP variety). The grain weight of paddy, brown 
and milled rices were 2.85-7.16, 2.73-6.02 and 1.69-3.30 g/100 seeds, respectively. Milling of 
brown rice altered the color of rice grain in that L* value of milled rice increased but a* and b* 
values decreased. The shape of milled rice grains was long grain (KN, SY, BWR-96025 and 
BWR-96044 varietiy) and medium grain (HK, RWR-96060, CMP and KR variety). The results of 
chemical quality and nutritive value showed that the content of protein, lipid, fiber and ash of 
brown rice were 6.63-8.46, 1.44-3.47, 0.16-0.35 and 1.35-2.15, respectively. The contents of 
vitamin B1, E and Iron were 0.16-2.04, 0-6.51 and 0.91-1.66 mg/100g sample, respectively. The 
polyphenol contents of brown rice of 8 varieties were in the range of 58.89-329.24 mg/100 g 
sample. BWR-96044, BWR-96025 and CMP variety had polyphenol content in the first three of 
all varieties. L* a* and b* values showed negative correlation to polyphenol content, as equations  
y = -0.40x + 53.44 (R2 = 0.807), y = -0.24x + 11.58 (R2 = 0.728) and y = -0.40 + 15.95 (R2 = 
0.858), respectively. Chemical compositions and nutritive value mentioned above decreased as 
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brown rice was milled to be white rice. Non waxy rice had higher amylose content (18.30-
28.19%) than waxy rice (7.25-8.57%).  From the result, rice can be grouped, regarding their 
amylose content, as low amylose rice group (SY variety) high amylose rice group (HK and KN 
variety) and waxy rice group (RWR-96060 CMP KR BWR-96025 and BWR-96044 variety). 
  For starch properties of 8 varieties of pigmented rice, it was found that starch 
granule of all rice varieties had polyhedral shape and their size was in the rage of 5.35-9.11 µm. 
They showed A-type of crystalline pattern.  The intrinsic viscosities of non waxy rice starches 
were in the range of 63.53-75.13 mg/g which were lower than that of waxy rice starches (83.86-
101.83 mg/g). Intrinsic viscosity and amylose content were polynomial relationship. The 
viscosity properties of pigmented rice starch showed that peak and trough viscosity of non waxy 
rice  (1482.66-1533.33 and 783.66-901.66 cP, respectively) were lower than those of waxy rice 
starches (2178.00-2613.33 and 1037.66-1318.66 cP, respectively). In contrast, the final viscosity 
of non waxy rice starch (1395.33-1858.33 cP, respectively) was higher than those of waxy rice 
starches (1223.66-1592.66 cP). Gelatinization temperatures of non waxy pigmented rice starch 

were in the range of 69.76-81.33 °C while those of waxy rice were 59.36-80.85°C. The degree of 
retrogradation of rice starches was 35.94-56.26% for non waxy varieties and 21.52-26.13% for 
waxy varieties, and It was consistent with gel hardness and consistency. For eating quality of 
these pigmented rices, it was found that elongation rate of brown and milled rice grains were in 
the range of 1.00-1.14 and 1.40-1.62, respectively. SY had elongation rate highest in non waxy 
group but KR had elongation rate highest in waxy group. Lipid content showed negative 
correlation with rice grain elongation which has equation is y = 2.14x-4.09 (R2 = 0.735). The 
texture of HK variety was the most hardness in non waxy group, but RWR-96060 was the most 
hardness in waxy group. The results from this study are great useful for pigmented rice variety 
selection for promoting cultivation or expanding pigmented rice utilization. 
 


