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Abstract

Properties of rice flours prepared from milled and broken rice produced by pre-washing and subsequent
drying process were investigated. Compared to untreated ordinary milled rice, pre—~washing process slightly
increased lightness of rice flour, while decreased yellowness. Both WAI and WSI were higher in the flour
from pre-washed rice, and gel consistency was the highest in the flour from pre-washed broken rice. Pre-
washed rice showed increased amylograph peak viscosity and reduced setback values. On the other hand, pre—
washed broken rice showed decreased peak viscosity and increased setback values. Differential scanning
calorimetry (DSC) results showed that the pre-washing process reduced gelatinization onset- and peak
temperatures, with increased gelatinization enthalpy. Total bacteria and yeast count were lower in the pre-
washed rice, suggesting the pre-washing process could partially eliminate microbial contamination of ordinary

milled rice.
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Ao AHER e el (54 182 7R (3
Ao 2e AFrol 4£C Aol WA ARSRA A4
shaleh,

FAMo| 47tFe M=

FAE e Aze FAv Az (ge]xd, A% ot
A)E ol &3t Azt T4 w9 Az dage dut
Walof] AF-20] gt o] 248 227 BALSIE A B F5A
& F ZA 1027 QA=(1,700 rpm)EF F 30°C B4 A
AFAZ A 1% 3027 A2t A Fslg]on] FAHE
24 A0 AL A EAbE shed Felstgdch FAvl e} ¥
Ae] A3 0.5 mm screend AH4-3F Cyclotec sample mill
(Tecator, Hoganas, Sweden)& A}4-3}e] 42 @722 5
Al skod e}

M E£X

2AAFE JTHE7IHE X F], 4cm ¥ 1 cm)el| Fo} 4
AA (CR-300, Minolta, Japan)S AF23}e] L(lightness), a
(redness) ® b(yellowness)3t2 &4 319}, ol uf A}4-3F %
3-8 1=92.67, a=-0.83, b=0.862] & 713l 9 A gho] gl ).

Water absorption index (WAI), water solubility
index (WSI) % gel consistency
#7132 2] WAISH WSIE Anderson®] ¥ (11)el} 5 =
A3l th. 60 mesh o] 512 #7}F 25 g7 30 mL £/H+F
50 mL A #8] FE Y 7ME Aol A 3083 W
& F 3,000 rpmell 4] 1087 94 2] shsich, Ao L v] e
reks R FEAE ol dol Azt G YRS
25g Az gk -2 WSIE AEshch A5d9S
ALdg oAl A E, geld] FAE AR oF WAIR
AArsLg e}, 2722 gel consistency+ Cagampang 52}
g (12)0 98 FA4 8o} &, 271F 100 mgs A1g el
¥ 7 0.2 mL9 0.025% thymol blue £9-2 7}ste] A5 Z
Z A g % 0.2 N KOH 2 mLE 7}3}¢] vortex mixer2 5&7}
sl FA e a2l 887 71 d T 587 AL
A uF g e d gl 1587 Wabsle] 303  Alo)
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Amylograph &%
27} 5F9] amylograph $5A41-2 Juliano 5¢] ¥ (13)9)] &

RS L

24T RS A7) 54 1099

o] 8%(w/w)e] A ZEEZ Brabender® Viscographer
(801360, OHG Duisburg, Germany)& o]-&3le] &34
o} ol R = 2AHEHOR 35°CollA 9B5°CrA 15°C/

min®] X2 7t ste], 95°Cell A} 1587 F2] A7) o u]—
A BAdF E5 2 50°C7A] Whste] 1587 $AA17 &
EA3tdch

DSC &3

#7152 Differential Scanning Calorimeter(DSC)el] &
gk AA o] EA1-& Thermal Anlaysis Data Station(Norwalk,
Conn., USA)e] 4 ® DSC(Perkin Elmer, Unix DSC 7,
USA)l 9l #&3t¢dc}t. DSCE indium metalol] 9 &
Ay, AR vjgY ¥+ A7 A8 FHTE P
stainless steel pang A}&3lgch. A8 Wl AE 9 mgS
Y3 FA7) 8 AMEEle SR4E 2l mL B, 2R &

F=3:70] HEF syt DSCE #Esl7] Ao 74
Y2 A8 Wg 2475k Aol WAl e, A8
10°C/min®) 4==2 30°CHE 130°C74A| 7k stgde}. DSC
thermogram & 2 5-8] &7} F2] A glol| F% g3k(en-
thalpy, cal/g)® T3/ A L% ¥ 233 7L %S Lunde
Y (14)ol) &) AbEslgdch

YrEM U o|MT=

Ao gl z BA1.e gl B4 7] (CILAS 1064, France)
E A3t SR 3ot 2R AR dFeRE &
8 F FA ARV (JSM-5400, JEOL Ltd., Japan)S- )
&3] @At

o|ME £H

WA g FA 07 74 Bacillus group, veast-like strains
E B3} A8 25 g& EF bagdl 92 & 9u) vol-
ume(w/v) "éﬁfr%— o stomachingste] A3t S 25

Mg F 3
< MYP(Manmtol Egg Yolk-Polymyxin) agar, yeast-

& PCA(Plate count agar), Bacillus group

like strains= PDA(Potato dextrose agar) +antibiotics(ery—
thromycin, chloramphenicol) +rose bengal Wi *] o 247} =
et & Fad Al

EAHEN

FAEA L SAS EA4 packageE )83l Duncan’s
multiple range test® A A5l FAAHE& AA3)c).
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S AR AZE FA A7 AUAEE 2R L A
Ao visl Pt Fobe A1) AR AR et
ok A7L29 agte BF (H)F R A| B2k Ao 7} A9
glglon FA e S vlehy = bk EF5A Axg 740
w FAR o] Yggd vls] F& o= vehgrh
2] R 3eke g A ula] FA v FA 1] 4
oA o7t Egton, o] YERY BF4A ¥ Az
Aol w2 vhazte] g Wl dadE ek 271E9
FREFFAF(WADSY FELHEAT(WSDE 44 9=
At ZAveA 7 E9kwl vkl FAlwl el A s
A et SELH AP E 2 FH ol o3 st
= Aoz B3(16)% vl edvh #7159 gel consistency &
A As FA o vjs) FA] P4 ofhd 3k} Gel
consistency = gel?] 7Z=E UehE X EZ4 amylo-
graph cold paste viscosity S €& 4 9lon E& set-
back?Zt# hard gel 541 7tel AFJAAZ} o= AR Ba
2w} qlek17).

Table 1. Physicochemical properties of flours from milled
rice subjected to washing treatment”’

Rice Pre-washed
(control) Rice Broken rice

Color

L 96.05° 97.06° 96.66

a -0.40° -0.37° -0.39°

b 417 3.41° 397°
Moisture content (%) 10.61° 1123° 12.10°
WAI (g/g) 3.31° 323" 303"
WSI (%) 2.52% 2.83° 218

Gel consistency 1.15° 1.15° 1.70°
Mean particle size (Mm)  39.63° 41.39° 39.65"

YYalues are means of three replications. Means with the same
alphabet in each row are not significantly different at p<0.05
using Duncan’s multiple range test.
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Table 2. Amylograph pasting properties of flours from
milled rices subjected to washing treatment"’

Rice Pre-washed
(control) Rice  Broken rice

Peak viscosity 410° 495° 400°
Hot paste viscosity 255 310° 320°
Cold paste viscosity 503* 4757 565°
Breakdown (P-H) 155° 185% 83"
Total setback (C-H) 248? 165" 245
Setback (C-P) 93 -20P 162

Yy alues are means of three replications by amylograph. Means
with the same alphabet in each row are not significantly
different at p<0.05 using Duncan’s multiple range test.

Fig. 1. Scanning electron micrograph of flours from milled rices subjected to pre-washing treatment.
A, Rice (control); B, Pre-washed rice; C, Pre-washed broken rice.



D e

o Wl Fgkot FAR -2 403 B.U.E A vebyte}.
ol P AIF e B2 oA A AAr s A4
A &g A7 vla] AP =S Frly 836192008
ulel v =3 A3 2 vebydo}, FA 0 2 ])-& peak viscosity
7} -2 b o) hot paste viscosity”} 320 BU. 2 713 =4
vhelhyd e s T4 7] hot paste viscosity E3F 310 BU.E ¢
249} 255 B.U.¢ vl8] =4 vebgrl Peak viscosity®}
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Amylograph®] 50°C W¥7}ell o2 #7129 cold paste
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Table 3. DSC thermal properties of flours from milled rices
subjected to washing treatment”

Rice Pre-washed
(control) Rice Broken rice
Onset temperature (°C)  63.92° 63.39" 62.00°
Peak temperature (°C)  72.00° 71.26° 71.80™
4H (J/g) 8.43° 9.76° 10.28°

Yy alues are means of three replications. Means with the same
alphabet in each row are not significantly different at p<0.05
using Duncan’s multiple range test.
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F-Av) e} F-AHEQ FAv] o] FF<, Bacillus ce-
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Table 4. Microbial populations1> of flours from milled rices
subjected to washing treatment

Rice Pre-washed
(control) Rice

Broken rice

Total bacteria 33x10® 6.1X10* 9.2x10*
B. cereus group ND? ND ND
Yeast-like strain 5.1x10% 75%10"  47x10%

YValues are means of duplicates. Means with the same alpha-
bet in each row are not significantly different at p<0.05 using
Duncan s multiple range test.

Not detected.
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