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Accelerated Aging of Khao Dawk Mali 105 Paddy Rice Variety by Circulating Mixed Flow

Technique
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Abstract
The objective of this study was to investigate the optimization of accelerated aging treatment of Kao
Dawk Mali 105 (KDML105) paddy rice by circulating mixed flow technique, and to compare the quality and cost
of artificial-aged rice, natural aged rice, and freshly harvested rice. The results showed that the optimum
performance initial moisture content of paddy rice, hot air drying temperature and hot air temperature for
tempering storage for accelerated aging treatment was 21-25%, 70°C and 50°C, respectively. lts total rice yield,

head rice yield, whiteness and transparency value were 71.21%0.06, 58.1910.06, 40.22+0.03, and 3.6210.03%,
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respectively. Rice quality with accelerated aging treatment exhibited the greater of the total rice yield, head rice
yield, whiteness value, transparency value, width to length of cooked rice grain ratio, water uptake, onset (T ),
peak (Tp) and conclusion (T,) temperature of starch gelatinization as determine by differential scanning
calorimeter (DSC) than those other natural aged rice and freshly harvested rice (p<0.05). Observation of starch
granule morphology of KDML105’s accelerated aging treatment in milled and cooked rice form using scanning
electron microscopy (SEM) indicated that hot air disrupted the structure of starch granule during the gelatinization
of accelerated aging of paddy rice. Furthermore, cost of paddy rice accelerated aging treatment by circulating
mixed flow technique (1,466.44 Baht/ton) was lower than natural aged rice (1,558.41 Baht/ton). Therefore, the

circulating mixed flow technique provided the practical method for accelerated aging of paddy rice and could

improve the milling quality, especially total rice yield and head rice yield, and decreased the cost of production.

Keyword : Kao Dawk Mali 105, Accelerated aging rice, Circulating mixed flow technique
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Table 1 Accerelating aged rice in different conditions

Conditions Conditions
Method Method
A B C A B C
1 15-20% 70°C 40°C 5 21-25% 70°C 40°C
2 15-20% 70°C 50°C 6 21-25% 70°C 50°C
3 15-20% 80°C 40°C 7 21-25% 80°C 40°C
4 15-20% 80°C 50°C 8 21-25% 80°C 50°C

A = initial moisture content of paddy rice, B = hot air drying temperature, and ¢ = hot air temperature for
tempering storage
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Figure 1 The accerelating of paddy rice stage by LSU technique of rice mill plant
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Table 2 Effect of initial moisture of paddy rice, hot air drying temperature, and hot air temperature for tempering

storage of accerrelated aged rice in different conditions by LSU technique

Milling quality

A B C Total rice yield Head rice yield ~ Whiteness value Transparency
(%) (%) (%) value (%)
15-20% 70°C 40°C 68.24 +0.08d 51.76 + 0.30f 40.53 £0.04bc 3.54+0.03d
(n=8) 50°C 68.63 +0.09C 52.3240.19¢ 40.47 +0.06C 3.50 +0.02d
80°C 40°C 65.56 £ 0.12f 42.71+0.23h 4037 +0.11d 3.52+0.02d
50°C 67.20 +0.026 50.73 £ 0.059 40.14 £ 0.03e 3.51+001d
21-25%, 70°C 40°C 70.11 £0.08b 57.30 £0.13b 40.81 +0.02a 3.64 0.04C
(n=8) 50°C 71.21 £0.06a 58.19 £ 0.06a 40.22 +0.03e 3.62£0.03C
80°C 40°C 64.84 £0.09g 53.19 £ 0.07d 40.74 £ 0.05a 3.81+0.02a
50°C 68.49 +0.29¢ 55.16 £ 0.07C 40.61 +0.04b 3.76 £0.01b

A = initial moisture content of paddy rice, B = hot air drying temperature, and ¢ = hot air temperature for tempering storage

a, b, c indicates that the mean values in the same column are significantly different (pS0.05) by DMRT
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Table 3 Milling qulity, cooking quality, and gelatinization temperature of accerelated aged rice compared with natural aged rice and freshly harvested rice

Milling quaity (%) Cooking quality

Type of rice Total rice yield Head rice yield Whiteness Transparency Width to length ratio of Water absorbtion (%) Solid loss content (%)
value value cooked rice
Fresh rice kept at 3 months 50.30 £0.17¢ 32.34£0.16C 38.05 £ 0.08c 3.54 £ 0.01C 0.14 £0.02c 83.67 £ 1.52¢ 10.56 £ 0.35a
Aged rice kept at 6 months 53.95+0.17b 36.47 £ 0.04b 36.41 £ 0.16b 3.42+0.03b 1.04 £ 0.05b 107.66 £ 1.53b 457 £0.31b
Accerelated aged rice 71.21 £ 0.06a 58.19 % 0.06a 40.22 £0.03a 3.62 £ 0.03a 2.14 1 0.03a 133.60 £ 2.08a 1.33 £ 0.04c

ab

*® indicates that the mean values in the same column are significantly different (p<0.05) by DMRT

Table 4 Gelatinization temperature of accerelated aged rice compared with natural aged rice and freshly harvested rice using differential scanning calorimeter

measurement
Gelatinization temperature (°C)
Type of rice Onset temperature (T,) Peak temperature (T,) Conclusion temperature (T)
Fresh rice kept at 3 months 58.50 £ 0.36¢ 62.40 £ 0.43c 71.40 £ 0.34c
Aged rice kept at 6 months 64.43 £ 0.32b 73.36 £0.25b 79.44 £ 0.15b
Accerelated aged rice 66.46 T 0.25a 77431 0.15a 84.52 £ 0.20a

ab

¢ indicates that the mean values in the same column are significantly different (p<0.05) by DMRT
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Figure 2 Starch granule characteristics of milled rice of freshly harvested rice (a), naturally aged rice (b),

and accelerated aged rice (c) by scaning electron microscope (x 3,000)
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Figure 3 Starch granule characteristics of cooked rice of freshly harvested rice (a), naturally aged rice (b),
and accelerated aged rice (c) by scaning electron microscope (x 3,000)
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