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ABSTRACT

Sungyod rice is a local rice variety which is mostly cultivated in Phatthalung province,
southern part of Thailand. The red pericarp of sunyod rice mainly contains high anthocyanin.
Milling process of sungyod rice yields 62% whole rice grain, together with by-products of 1.5% of
bran, 29.2% of husk and 7.3% of broken rice. Broken rice is sold at low price even contains high
nutritional values. Therefore, this research attempted to produce instant powder drink from broken
rice in order to increase its value. This work consisted of 1. measurement of chemical properties in
sungyod whole rice and broken rice grain during storage, 2. maximising alpha-amylase activity and
study its effects on rice hydrolysate properties, 3. optimizing spray drying conditions for instant
rice powder made from partially enzymatic hydrolyzed, and 4. investigating of the most liked
formulation of instant mixed drink made from sungyod broken rice powder.

Sungyod paddy rice was de-husked and milled to obtain both sungyod whole rice and
broken rice grain which are co-products from milling process. The length, grain weight and bulk
density of broken rice grain was significantly different compared with the whole rice produced
from the same batch (p<0.05). Both types of sungyod rice (whole rice and broken rice grain) were
vacuum-packed in 25 cm x 15 cm of Nylon/LLDPE plastic bag for 500 grams/bag and stored at
room temperature for 6 months. The samples were sampling for analyses every 2 months. Changes
in physical, chemical and physicochemical properties were found in both samples during storage at
2, 4 and 6 month intervals (p<0.05). TBA value of sungyod broken rice grain increased during
storage (p<0.05) which was significantly higher than those of sungyod whole rice (p<0.05).
Moreover, L*, a*, chroma, moisture content, anthocyanin content, peak viscosity, final viscosity
and setback viscosity of both samples were decreased during storage (p<0.05) with increasing
enthalpy of gelatinization (p<0.05).

Sungyod broken rice grain was processed to instant drink by firstly grounding and sieving
to physically reduce the raw material size and increase areas for further chemical reactions before

partially hydrolyzing using alpha-amylase. Therefore, alpha-amylase activity on rice hydrolysate
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properties can be maximized. Sungyod broken rice flour then was mixed with 10% distilled water
(w/v) and the mixture was incubated at 85°C in the temperature controlled bath. The three different
concentrations 0.05, 0.1 and 0.5 (v/w) of alpha-amylase were applied to the mixtures. As a result,
the equilibrium times of enzymatic reaction were 60, 50 and 40 min, respectively. The decreasing
of the equilibrium times of enzymatic reaction was consistent with increasing alpha-amylase
concentration (p<0.05). The recommended condition for rice hydrolysate producing was 0.5%
(v/w) of alpha-amylase at 85°C for 60 min. Under this processing condition, rice hydrolysate
presented the highest total solid yield of 9.41% and degree of hydrolysis at 9.41% and 36.57%
(p<0.05). In addition, spray drying process was established in order to produce instant rice powder.
The partially hydrolyzed rice hydrolysate was set at a 480 mL/h sample flow rate and outlet
temperature 80°C. The spray drying conditions of rice powder were optimized using factorial 3 x 3
design with different maltodextrin concentrations (0%, 10% and 20%) and inlet temperatures
(150°C, 170°C and 190°C). Thirteen conditions were generated from the design expert software,
including 4 replications of the control point. The optimum condition between inlet temperature and
maltodextrin concentration, maximizing the product yield of 70.94% yield and WAI 0.3639 g/g
was 15.2% maltodextrin and inlet temperature at 187°C. Regarding to this condition, yield 70.94%
and WAI 0.3639 g/g of rice powder were obtained (p<0.05). The thirteen mixed formulas were then
generated varying concentrations of rice powder (45-65%) and creamer (10-30%) to test consumer
acceptance. All formulas of instant drink before and after dissolving in warm water were tasted
from 50 consumers using 9-point Hedonic scale. The instant drink from sungyod broken rice made
from 65% rice powder and 10% creamer received the highest liking scores on rice odor in (both
instant drink before and after dissolving), and rice flavor after dissolving. However, the liking score
obtained from this formula was lower than 6. Therefore, the original formula was further developed
to increase consumer acceptance by adding another ingredient-cocoa for 6 levels (0%, 1%, 2%, 3%,
4% and 5%). The instant mixed drink made from 68% rice powder, 2% cocoa, 20% sugar and 10%
creamer gained the highest liking score of rice odor and overall acceptance, compared to other

formulations (p<0.05).
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Table 2 Classification of rice grain size

Size of rice grain Length (mm)
Very long >17.50

Long 6.61-7.50
Medium 5.51-6.60
Short <5.50

Source: Kongsaeree (2003)
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Figure 2 Amylose structure

Source: Caplin (2004)
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Source: Caplin (2004)
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Table 3 Classification of rice grain according to amylose content

Amylose content (%) Classification of rice grain Cooked rice quality
0-3 Waxy rice grain Very sticky texture
4-11 Very low amylose content of rice Sticky texture
12-19 Low amylose content of rice Soft, sticky and wet texture
20-25 Medium amylose content of rice Soft texture and separated grain
26-34 High amylose content of rice Separated grain, hard texture and fluffy rice

Source: Adapted from Kongsaeree (2003) and Naiwikul (2004)
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Figure 4 Hydrolysis and oxidation reactions of lipids in rice grain

Source: Champagne (1994)
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Figure 5 X-ray diffraction patterns of A-type, B-type and V, -type starch

Source: Buleon et al. (1998)
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A-type - B-type

Figure 6 Crystalline polymorphs of hexagonal packing in A-type and B-type starch

Source: Eliasson (2004)
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2.3.4. MINARaIA Iy (Gelatinization)
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Figure 7 Thermograph of rice flour from differential scanning calorimeter

Source: Bao et al. (2004)
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Figure 8 Schematic model of the aging process in rice grain process

Source: Adapted from Zhou et al. (2002)
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Lﬂd’alm Rapid visco-analyzer (Scientific Newport, RVA 4D, Australia)
1A3897A% (Hunter Lab Reston, VA, U.S.A.)
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Lﬂd’ali’N X-ray Diffractometer (X’ Pert MPD, Netherlands)
mdi'ammmuﬁ'@um%m (Hammer mill) (Zoneding, China)

IA30IUAYDINFA (Phillip, HR 2061, Indonesia)
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