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Abstract

This study was performed to examine the characteristics of crack development in rice grains due to
heated air drying. Short grain rough rice was dried in an environmental chamber from 22% to 14.5%
w.b. Three drying practices were used in the study - a continuous drying with 25°C and 60% th air and
two intermittent drying with 38°C and 45% rh and 50°C and 45% rh heated air, where a cycle consist-
ing of 10 min drying period and subsequent tempering period of 50 min was repeated throughout the
whole drying. Before and 48 hrs after the drying, rice kernel samples were visually examined for the
occurrence and amount of light and heavy fissures and the checking ratios were calculated. Moisture
content changes were also recorded during drying, and drying rates were ‘calculated. Dried rice was
milled to determine milled rice yield and head rice yield, as well as husking ratic and whiteness. Con-
tinuous drying at 25°C and intermittent drying at 38°C resulted in a negligible increase in the amount
of heavily checked kernel. Intermittent drying at 50°C, however, showed 23% points increase in heavy
checking ratio. It was postulated the majority of lightly checked kernels before drying might develop
into heavily checked kernels due to improper drying and would be led to broken kernels during subse-
quent milling. The amount of increase in heavy checking ratio was apparently proportional to the drying
rate and head rice yield was inversely proportional to the increase in heavy checking ratio. Husking
ratio, whiteness, and milled rice yield were not affected by drying conditions.
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Fig. 1. Experimental procedure.

Husking #2
(=245 g) 4

N
» Husking ratio l

Whitening #2
(=215g)

* Milled rice yield
*» Head rice yield
* Whiteness




9F =ot A¥d B9 FY WY B4 317

o] Azxole ¥28<7]1(Model 150L AT/P, A|
o] EhgE A=, F2YF7] UR 4l E
#Hol(17X17X2 cmpll ZHz} 200g BEe] HE &
i, oF 14.5%9 HF T Azsgoh AR
Z W9 348 WH3l= 308 HHoE zZizke] Ed
oloflA] AHE AEE HAFLE AJ|ANE] njys
EAl(Model SP-1, Kett Electric Laboratory)E ARE-,
233K Azxrt ¢858 F, iy EdodA
Z}7k 10g A=) W ABE A3, viald] ¥ 20°C
9] QIFwlolE]o A 48A17F EQF AT F AAY
504€ Fe £ A3l T8V HAPI(TX200
Grainscope, Ket)ell €3t S<hadyos 7Ax &
58S EYo] & 3HE A3

Uz Ay Alge 4348 IF £ Er)y)
(Model ST-50, Kiya Seisakusho Ltd)$} A4 &
dE vhaka] w7 (Model VP-30T, Yamamoto Co.
Ld)& AR, =Rt Az wE Feg
2 dAnFg] Aolg &, RAIEAG. B4
o] eAZAL 71E B AAE FEL F2
2 AAsIer(Food Agency, 1995), dvl7]e] &
# 7+d-& 0.7mmZE fX 8t A8 BE @7
28] BHAIA, 90% A= EREE AES &)
3, AlEs dvlg Auirle 28 &+ 3ERAA F
g AAEIAT. Auegn SHnFEE o 2
& AHEEl AlklElgded, o) W Hvie Y &
Zye} 4 AANHE GEEAEEE T, 2000)
3 7o) @AY Aolel 1/2(¢F 2.5mm) BT A
olg zhe vgoz Helsly, S AY. &
JAge tEo R FEgon, HFHor o
o]z wu] gHgel WwxyE WA (Model C-100,
Kett Electric Laboratory)2# =74, ZA}slct.

g A g ol o] A

(Milled rice yield) = =3 g gayey 7 <100 (%)

At S Y e o) FA
€ dvl 9 7
x100 (%)

tdv g
(Milled rice yield) ~

Table 1. Basic properties of rough rice used in the study”
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Fig. 2. Moisture content change for each drying con-

dition.
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Length Width Thickness L/W ratio Moisture
(mm) (mm) (mm) (%, wb.)
7.10 (0.05) 3.18 (0.04) 2.24 (0.03) 223 (0.02) 224 (0.6)

“Numbers in the parentheses are standard deviations



318 ARNETE A 6W A 435 (20023 119)

24
® Ta=380C, AH = 45% (Intermittent drying - experimantat)
22 i Ta = 380C, RH = 45% {Continuous drying - simulated)
3‘ A Ta=500C, RH = 45% (intermittent drying ~ experimental)
;_ P73 R Ta = 500C, RH = 45% (Continuous drying ~ simulatad)
5
s 18t
13
(&)
<
216 F
@
<
=
14 b
12 N N "
0 1 2 3 4 5 B 7

Total drying time {(h)

Fig. 3. Comparison of moisture content change between
intermittent drying (experimental) and continuous drying
(simulated).
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Fig. 4. Changes in light and heavy checking ratio and
head rice yield for three drying treatments (Drying
method #1 - intermittent drying with 38°C/45% rh air;
Drying method #2 - intermittent drying with 50°C/45%
rh air; Drying method #3 - continuous drying with 25°C/
60% rh air).
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Table 2. Checking ratio and head rice yield for three drying treatments

Moisture . .
Checking ratio (%) :
Treatment ” (%, wb) Drying rate” £ 0 Husking Whiteness ﬂlc\lel:llliscll d d rice Bg)ckeen
Inital  Final | C® Wb/ _Light checking Heavy checking ratio (%) () (%7 Y yield (%) g

Initial  Final

Initial  Final

Dry‘“g#‘l“"““’d 230 144 098 865 866

Pvingmethod 553 141 165 852 623

D’y"‘%é“e‘h"d 219 144 057 882 876
Avg. 24 143 86.6
Std.Dev) (06) (03) (1.5)

13.5 13.4 91.9 35.0 89.1 83.7 54
14.8 37.7 91.7 35.1 87.7 61.8 259

11.8 124 90.4 36.0 874 82.0 54

134 914 353
(1.5) (0.8) 0.6)

"Drying air temperature and relative humidity for the drying method #1, #2, and #3 are 38°C/45%, 50°C/45%, and 25°C/60%,
respectively; Drying method #1 and #2 are intermittent drying where 10 min drying and 50 min tempering period are repeated

throughout the whole drying run
“Denominator is the total drying time
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