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Abstract
Project Code: MRG5680088

Project Title: Parboiled glutinous rice drying by using superheated steam fluidization
technique
Investigator: Dr. Petcharat Jaiboon
E-mail Address: pjaiboon6@yahoo.com
Project Period: 2 years

Most commercial parboiled rice is produced from high amylose content rice. Glutinous
rice, which is lacking in amylose content, is generally consumed in Southeast Asian countries.
Rare study of parboiling glutinous rice has been observed. In this study, glutinous rice was
improved in head rice yield by a novel parboiling process. Two rough glutinous rice, rice
department 6 (RD6) and black glutinous rice (BGR) cultivars, the initial moisture content was 12-
13% (d.b.), were soaked with hot water at 70 £ 5 °C in an insulated tank. The ratio between
paddy and hot water was 1.0:1.3 and soaking time was 3 h. After that, it was drained and
tempered for 30 min. The rice’s moisture content after soaking was 50-52% (d.b.), it was dried
with hot air (HA) and superheated steam (SHS) at temperature of 110, 130 and 150 °C and a
superficial air velocity of 2 m/s for HA and 2.3 m/s for SHS in a fluidized bed dryer. The paddy
was dried until its moisture content reach to 21-23% (d.b.). The samples were shade dried until
the final moisture content of around 16% (d.b.) and kept in the plastic seal in a refrigerator for
quality tests. The results show that, superheated steam at all drying temperatures can improve
the high head rice yield in both milled parboiled glutinous rice cultivars better than hot air drying.
Higher temperature drying caused L*, a* value to decrease but the b* value increases in RD6
whereas in BGR all color values decreased and AE*was increased when the drying temperature
increased. Increasing drying temperature presented a softer texture of both milled glutinous rice
cultivars. Upper 130 °C, completed gelatinization of both varieties can be obtained and seen by
SEM, DSC and XRD. The most chain length distribution of amylopectin was in the range of DP
13-24 and followed by DP 6-12. The consumers preferred dried milled parboiled glutinous rice by
SHS at 150 °C. This technique of using high temperature fluidized bed drying can produce
completely parboiled glutinous rice in a single process instead of two conventional processes,
steaming and drying, in series. For the next year step, superheated steam media was used for
dried brown parboiled glutinous rice. The quality after drying showed that higher drying
temperature gave L* decreased while a* and b* increased. For texture quality, increasing drying
temperature resulted in lower hardness and stickiness. Drying by SHS at 130 and 150 °C implied

the starch granules fused themselves of both brown parboiled glutinous rice due to the fully



gelatinization occurring (100%), as can be seen in SEM, DSC and XRD resulted. In addition,
Higher gelatinization can resist broken rice kernels resulted in higher head rice yield. Both brown
parboiled glutinous rice cultivars dried by SHS at 150 °C showed the most preferred total sensory

evaluation from consumers.
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