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ABSTRACT

This research aimed to increase the utilization and the value of indigenous black
glutinous rice, chormaipai variety (BGR), from southern Thailand. It focused on water extraction
of antioxidants, and the effects of ultrasonic pretreatment and extraction temperature on the
recovery of antioxidants. The utilization of rice water extracts as a concentrated rice extract
beverage was also investigated.

Heating extractions (HE) at temperatures of 50-100 °C for 10-40 min were compared
without and with ultrasonic pretreatment (USHE) at 400 watt for 30 min, for BGR extraction. The
water: rice ratio was 1:5, with 120 g total weight. Quantitative characteristics of the obtained
BGR water extracts, namely anthocyanin and polyphenol contents, antioxidant activity, color,
total solids, viscosity and light transmission, were determined. It was found that extraction
temperature and time significantly (p < 0.05) affected the quality of BGR extracts, with and
without US pretreatment. In both cases, as temperature and time increased the BGR extracts
became darker, light transmission decreased, while total solids and viscosity increased. As for
the antioxidant properties, it was found that anthocyanin and polyphenol contents, DPPH™ and
ABTS’ scavenging activities of the BGR extracts were higher with USHE than with HE, except
for the cases at 100 °C for 30-40 min. The highest antioxidant content and activity was obtained
from USHE method, with extraction at 60 °C for 40 min. The ultrasonic pretreatment enhanced
the quality of hot water extracts from BGR, and allowed the use of lower extraction temperatures
than without US pretreatment.

As hot water extraction by itself is simple to apply and inexpensive, two types of heating
extraction were compared, namely using direct (Hotplate heating, HH) and indirect heating
(Water bath heating, WH). For both types, the same extraction temperature (100 °C) and times

(30-100 min) were used. In a range of extraction times (30-40 min for HH, or 30-50 min for WH)



there was an increasing trend in anthocyanin and polyphenol contents, DPPH and ABTS radical
scavenging activities of BGR extracts, but the trend was decreasing with longer extraction times.
The best results were obtained with the HH method for 40 min that gave the highest antioxidant
contents and activities.

A BGR extract beverage was formulated. The changes in physical, chemical,
microbiological and sensory qualities of this product during storage, both at room temperature
and at 4 °C were monitored for 35 days. Although the product quality decreased with storage
time, at 35 days it was still acceptable to the panelists, and also the microbiological quality
satisfied the standards for sealed container beverages, for both storage temperatures. Storage at
4 °C is preferable though, because the quality changes were slower than at room temperature

storage.
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