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Effect of humidified hot air fluidized bed technique on healthy partially parboiled brown rice quality
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Abstract
Partially parboiled brown rice can reduce the starch digestibility and the glycemic index since amylose-

lipid complexes, acting as a resistance to enzymatic digestion, are formed. The extent of the amylose-lipid
complex formation depended on the combined effects of operating condition and degree of starch gelatinization.
The objectives of this work were therefore to study the drying kinetics, the glycemic index and the textural property
of brown rice after treated by humidified hot air and hot air fluidized bed. The samples, “Phitsanulok 2” rice variety,
were dried by humidified and non-humidified hot air at temperatures of 100 to 150°C. At such a drying
temperature range, the relative humidity was given in the range of 6.1-7.2% and 0.9-4.3% for the humidified and
non-humidified hot air, respectively. The results revealed that the drying rate of humidified hot air was less than
that of the non-humidified hot air because the difference of water vapor concentration between brown rice surface
and drying air was lower in the humidified air than in the other one. The degrees of gelatinization, as measured by
a differential scanning colorimeter, and degrees of crystallinity at peak 20° of treated brown rice, corresponding to
the peak of amylose-lipid complexes as measured by X-ray diffractometer, were also higher when the sample was
treated by the humidified hot air. For the starch digestibility, treated brown rice by the humidified hot air at
temperatures of 150°C was the slowest of all. In addition, for the textural property, the treated brown rice was
harder than the reference rice and it increased with an increase in degrees of gelatinization.
Keywords: partially parboiled brown rice, fluidized bed, humidified hot air, glycemic index
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Figure 1 a) Moisture content of paddy by humidification and hot air and b) Evolution of grain temperatures

Table 1  Thermal analysis results of paddy rice flour at various conditions

Relative Transition 60.0%
Drying T AH DG 3
humidity temperature (°C) <
media  (°C) (Jig) (%) 3 50.0% -
(%) To TD Tc VC% %
O
Reference 616 677 738 68 0.0 % 40.0%
[e]
100 43 621 685 747 57 162 o
HA g 30.0% —
150 0.9 628 692 753 51 347 T A
100 6.1 625 687 751 56 17.6 20.0% ‘
HHA 130 7.2 63.9 698 771 44 360 90 110 130 150 170
150 6.4 647 703 769 39 441 Dring Temperature ()

Figure 2 Head rice yield of treated brown rice




.

7 42 21709 3 (WiAw) FUee-FUI1AN

564 HAIBNINATIA 2554 2. MNYVANABFINTET
Table 2 Degree of crystallinity and Gl of treated brown rice
Drying T Degree of crystallinity Degree of crystallinity Gl fﬂf\jﬂ\ﬂ/\:f\\\‘\\
H o 0, 0 Z‘ r/‘ ﬂ\ S
media  (°C) of A type (%) of V type (%) g - /J/Nv\%&\\\ “ HHA 150 C
a - o e
Reference 145+0.0 ND 68.9+0.7 = ~ /‘”'//\ 8 ”\J\ b HHA 130 C
- 5| T
100 13.320.1 0.8+0.0 65.3 + 0.4 - / M - HA150C
P i e,
HA R e /\f R \ HHA 100 C
150 9.7+0.1 1.4+£01 61.3+0.5 - s \, T,
_ 7 Mrmirn_ HA100C
100 12.2+0.5 0.9+0.1 64.1+ 1.1 W/ ™ Ref.
HHA 130 93 i 02 16 i 01 598 i 03e 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
20
f
150 7602 20+01 5841402 Figure 3 XRD patterns of treated brown rice
Pef el superscripts are significantly different (p<0.05)
Table 3  Textural properties of cooked brown rice
T 40.0
Drying media Hardness (N) S
(°C) &
g 30.0 4 . . - - ? .
Reference 125.8 +5.5° § M s s : s
100 139.6 + 5.4° g 2007 A
HA . o S Rof
150 148.9 + 2.5° % 100 - == e
© —4— HHA150 C
cd ] —*— HA100 C
100 141.8+2.2 = —%— HA150 C
0.0 T
HHA 130 1522 +6.5"
0 50 100 150 200
150 160.1 + 3.9°

Digestion time (min)

abcde

® superscripts are significantly different (p<0.05) Figure 4 In vitro starch hydrolysis rate of treated brown rice
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