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Abstract: The purpose of this study was to determine the effect of radio frequency (RF) heat treatment and
bagging densities on controlling Aspergillus flavus, aflatoxin B1 and changes in cooking quality of bagged rice
var. KDML 105. The experiment was conducted during May to September 2010 at the Postharvest Research
Institute, Chiang Mai University, Thailand. Rice sample was inoculated with A. flavus at concentration of 1x10°
spores per ml at 14% initial moisture content. The three different loading densities were 85% densities loaded
bagging, non vacuum full loaded bagging and vacuum full loaded bagging. The samples were exposed to RF
heat treatments at an operating frequency of 27.12 MHz with temperatures at 80, 85 and 90 °C for 1, and 3
minutes compared to non treatment as control. The result showed that the moisture content of treated rice did
not appear significantly difference between treatments. While infection of A. flavus showed the interaction
between bagging densities and temperature. The result showed the infection percentages of A. flavus
decreased in all bagging densities while the treatment temperature increased. Furthermore, vacuum full loaded

bagging with all temperature was the best at reducing the infection of A. flavus and vacuum full loaded bagging
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with 90 °C RF for 3 minutes treatment also reduced the infection of aflatoxin B1. For the cooking qualities, it was
found that amylose content and the elongation radio of kernel rice increased with vacuum full loaded bagging
and the increasing of RF temperature. The texture of cooked rice was increased in hardness and cohesiveness
but decreased in adhesiveness while the RF temperature increased. Thus, vacuum packing could control A.
flavus and aflatoxin B1 and with 90 °C RF heat treatment for 3 minutes and modify and resulted positively
change in cooking qualities.

Keywords: Bagged rice var. KDML 105, Radio Frequency A. flavus, Aflatoxin B1, Quality
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Table 1 Analysis of variance of moisture content, A. flavus infection, aflatoxin B1, amylose (%) and elongtion
ratio during cooking of milled rice with different bagging densities after treated RF at 80, 85 and
90 °C for 1 and 3 minutes

ANOVA
Treatment Moisture Infection of A.  Aflatoxin B1 ~ Amylose  elongation ratio
Content (%) flavus (%) (ppb) (%) during cooking
Packing method (A) ns * * * *
Temperation (B) ns ** ** * **
Time (C) ns ns * ns ns
A xB ns ** ns ns ns
AxC ns ns ns ns ns
B xC ns ns ns ns ns
AxBxC ns ns ns ns ns
CV (%) 1.26 14.15 17.78 9.54 1.5

** . * are significant at P < 0.01 and P < 0.05

ns are no significant difference

Table 2 The interactive effect between bagging densities and after RF heat treatment at different

temperatures influenced on A. flavus infection (%) of milled rice var. KDML 105

A. flavus infection (%)*

Bagging Densities

Temperatures (°C) 85% densities loaded non vacuum full loaded vacuum full loaded
bagging bagging bagging
Control
100.00a 100.00a 100.00a
(room temp)

80 24.98b 23.19bc 1.92e

85 22.52bcd 20.50bcd 1.28e

90 17.22cd 16.73d 0.70e

LSD, . Pack*Temp 4.64

0.05

* Means follow by different letter are significantly different (P < 0.05)
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Table 3 The effect of different bagging densities on A. flavus infection, aflatoxin and some qualities of milled
rice var. KDML 105

Infection of A.  Aflatoxin Elongation ratio during

Bagging Densities favus )" B1 (opb)” Amylose (%)" cooking”

85% densities loaded bagging 32.78a 5.27a 17.70c 1.2484b

non vacuum full loaded bagging 31.55a 4.96a 18.65b 1.2617a

vacuum full loaded bagging 15.40b 4.52b 19.12a 1.2711a
LSD, s Bagging Densities 2.32 0.33 0.47 0.011

" Means within the same column in each factor followed by different characters showed significantly different between treatment by

LSD test at P<0.05

Table 4 The effect of treatment temperatures on A. flavus, aflatoxin and some qualities of milled rice var.

KDML 105 after subjected to RF heat treatment at various temperature

) ) Elongation Texture of cooked rice
Infection of A. Aflatoxin Amylose
Temperature (°C) Y Y Y ratio during ) ) )
flavus (%) B1 (ppb) (%) 4, Hardness" Adhesiveness” Cohesiveness'
cooking
Control
100.00a 7.27a 16.84c 1.2451c 183.64b -0.1975a 94.55b
(room temp)

80 °C 16.70b 4.98b 17.44bc 1.2565b 188.13a -0.2654b 101.34a

85°C 14.770 4.10c 17.97ab 1.2583b 189.40a -0.2840b 102.15a

90 °C 11.55¢ 3.30d 18.55a 1.2805a 190.59a -0.2970b 106.07a

LSD, ., Temperature 2.68 0.37 0.97 0.013 7.10 0.04 7.7

" Means within the same column in each factor followed by different characters showed significantly different between treatment by

LSD test at P<0.05

Table 5 The aflatoxin quantities (ppb) after infected milled rice were subjected to different timing of RF heat

treatment
Time Aflatoxin B1 (ppb) "
1 minutes 4.71a
3 minutes 4.57b
LSD, . Time 0.30

0.05

" Means follow by different letter are significantly different (P < 0.05)
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Table 6 Analysis of variance of texture of cooked milled rice with different bagging densities after treated

RF at 80, 85 and 90 °C for 1 and 3 minutes

ANOVA
Source Texture of cooked rice
Hardness Adhesiveness Cohesiveness

Packing method (A) ns ns ns

Temperation (B) * * *

Time (C) ns ns ns

A xB ns ns ns

AxC ns ns ns

B xC ns ns ns

AxBxC ns ns ns
CV (%) 6.59 25.65 13.32

*** are significant at P < 0.01 and P < 0.05

ns are no significant difference .
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