J Korean Soc Food Sci Nutr
36(7), 915 ~920(2007)

=FTME 42 FEs
401
Z2icystn

A F ket 3] A

YII1F9| Mas §Y HsE
-ojge’
AZMS TS}

Properties of Rice Flour Milled from Spray-Washed Rice During Storage

So-Yeon Choi and Young-Tack Lee'

Dept. of Food and Bioengineering, Kyungwon University, Seongnam 461-701, Korea

Abstract

Rice flour milled from spray-washed rice was stored at 5°C, 20°C, and 35°C for 4 months and changes in
flour properties during the storage were investigated. Moisture content of rice flour tended to decrease during
the storage, and the reduction in the moisture content was higher at higher storage temperature. Compared
to dry-milled rice flour, lightness of the rice flour milled from spray-washed rice was slightly higher and
tended to increase slightly during the storage. Rapid Visco-Aanlyzer (RVA) peak viscosity of rice flour milled
from spray-washed rice was higher throughout the storage period, compared to dry-milled rice flour. The
RVA peak viscosity was lower in the order of rice flour stored at 5°C, 20°C, and 35°C. Little changes in setback
viscosity were observed in rice flour stored at 5°C and 20°C, while an increase in the setback viscosity was
found in rice flour stored at 35°C. Total bacteria count was consistently lower in the rice flour milled from
spray-washed rice, suggesting that spray-washing prior to milling could lower microbial growth of rice flour

during storage.
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Table 1. Changes in moisture content (%) of rice flour during storage at different temperatures”
Rice flour Storage Storage period (month)
temp. (°C) 0 1 2 3 4
5 9.80+0.08° 886037 9.16+0.11° 10.07+0.13° 9.20+0.00°
Dry-milled 20 9.80+0.08° 8.66+0.38" 8.81%0.11° 9.90+0.05° 9.42+0.25°
35 9.80+0.08° 8.07%0.02° 8.15+0.18" 835+0.13 8.21+0.16™
Milled after 5 10.27+0.10° 9.09+0.05% 9.59+0.05° 10.58+0.03* 9.68+0.10°
sorav-washin 20 10.27+0.10° 8.84%0.10° 9.24+0.01° 10.46 +£0.05° 9.42+0.28°
pray & 35 10.27+0.10° 872+0.19° 8.60=0.04° 881%0.16° 836003

YValues are means of three replications = standard deviation. Means with the same alphabet in each row are not significantly

different at p<0.05 using Duncan’s multiple range test.



Table 2. Changes in color of rice flour during storage at different temperatures'

1o A4%F 54 W3 017

)

Storage Dry-milled Milled after spray-washing
temp. (°C) 0 2 month 4 month 0 2 month 4 month
L 97.07+0.06° 9752+0.11% 97.55+0.20° 97.44=0.09° 97.57+0.05° 9851 +0.04°
5 a -0.07£0.03° -0.13+£0.06® -0.1820.03° -0.01£0.03* -0,11+0.03° -0.24+0.03°
b 3.75+0.05 3.46+0.01° 353+0.03° 3.58+0.03° 334+002° 3.31+0.02°
L 97.07+0.06 97.96+0.06° 97.87+0.05° 97.44+0.09° 97.7320.00° 98.53+0.11°
20 a -0.07+0.03" -0.16 £0.03 -0.13+0.13° -0.01£0.03 -0.18+0.06" -0.17+0.03°
b 3.75+0.05° 368+0.00° 3.54+0.07" 3.58+0.03" 350+0.02° 3.41+0.01°
L 97,07 +£0.06° 98.05+0.02% 97.77+0.05° 97.44%0.09° 9768+0.02°  98.05+0.28"
35 a -0.07 £0.03° -0.15+0.03" -0.15+0.03" -0.01+0.03* -0.14£0.00° -0.28+0.03°
b 3.75%0.05° 3.87+0.03° 393+0.03° 358+0.03" 356%0.05° 3.78+0.03"

YValues are means of three replications *standard deviation. Means with the same alphabet in each row are not significantly

different at p<0.05 using Duncan’s multiple range test.

Table 3. Changes in WAI (g/g) of rice flour during storage at different temperatures”

. Storage Storage period (month)

Rice flour temp. (°C) 0 2 3 4
5 2.00+0.04° 2.11+0.04° 2,15+0.03° 2,2040.08" 2.16%0.04°
Dry-milled 20 2.00£0.04° 2.15+0.10° 2.13+0.03° 2.35+0.01° 2.25+002"
35 2.00+0.04¢ 2.24+001° 2.36=0.00" 2.54+0.05 2.40+0.03°
Milled after 5 1.99:+0.03" 2.05%0.01° 2.18+0.06 2.19+0.02° 2.1940.03°
sprav_washin 20 1.99+0.03° 2.22+0.05° 2.28+0.03™ 2.44+0.04° 2.31+0.04°
pray=washing 35 1.99+0.03¢ 2294003 2.43+001° 2.53+0.03 2.50+0.03

YValues are means of three replications = standard deviation. 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 4. Changes in WSI (%) of rice flour during storage at different temperatures”

Rice flour Storage Storage period (month)

ce temp. (°C) 0 1 2 3 4
5 1.46+0.12° 1.76+0.21° 151 +0.10° 1.46+0.87 1.72+0.06
Dry-milled 20 1.46+0.12° 1.59+0.18° 1.4840.112 1.48+0.11° 1.51+0.06°
35 1.46£012° 1.49+0.04° 1.44+0.04° 1.57+0.02° 1.73£0.18°
. 5 1.20+£0.12° 1.35+0.02® 1.2940.02° 1.32+0.11® 1.41+0.06°
illed after 2 120%0.12° 14920060  137+009°  14520.13° 1.44+0.00°
pray g 35 1.20+0.12° 1.23%0.08" 1.26+0.02° 1.58+0.14° 1.55+0.13"

Yalues are means of three replications £ standard deviation. Means with the same alphabet in each row are not significantly
different at p<0.05 using Duncan’s multiple range test.

Table 5. Changes in RVA pasting properties of dry-milled rice flour during storage at different temperaturesl)

Storage  Storage period Onset Viscosity (RVU)?
temp. (°C) (month) temp (°C) Peak Trough Break-down Final Setback
0 600+0.2° 3246+07° 107718 2169+15 207322 996+05
1 63.6*1.0° 303.4%2.9° 1049+0.8® 198.5+2.9° 200.7+0.5° 05.8+1.2°
5 2 60.0+£0.2° 307.0£1.8° 107.1£4.0° 199.8+3.4° 203.8+4.6° 96.7+0.8>
3 60.3+0.2° 3239+1.2° 108.3+0.7 2156+05 2076+1.7° 99.3+1.2%
4 60.1+0.1° 308.8+4.6° 1005+15° 208.3+3.1° 2005+2.1° 100.0=15%
0 60.0+0.2° 324.6+0.7% 107.7+1.8™ 2169+15° 207.3+2.2° 99.6+0.5°
1 64.0+1.2° 3276=3.0° 106.9+0.1%° 220.8+3.0° 211.0%1.3° 1042+1.3°
20 2 59.7+0.3° 321.6+26° 104.3+2.7% 217306 210.7+2.1° 106.40.6°
3 59.7+0.6° 351.5+2.4° 111.1£0.7 240.4+1.8 2223405 111.2+0.2°
4 60.4+05° 3283+2.3° 1003+4.1° 228.0+4.9° 209.5+3.0° 109.2+1.6°
0 60.0+0.2° 3246+0.7° 107.7+1.8° 2169+1.5° 207.3+22° 99.6£05°
1 64.9+2.3 366.3£7.4° 1148+43° 251.5+4.1° 2335+47° 1187+0.7¢
35 2 60.4+0.2° 379.2+23° 119.6+1.9% 259.6+4.1° 2436+2.7° 124.0+1.2°
3 62.912.6° 419.8+56° 125.6+4.3% 204.2+8.3* 255.2+2.8° 1295+1.6°
4 59.8+0.4° 418.6+45 126.2+0.9° 292.4+5.1° 2605+1.4° 134.3+1.4°

DY alues are means of three replications * standard deviation. Means with the same alphabet in each column are not significantly
different at p<0.05 using Duncan’s multiple range test.

2)Troughl minimum viscosity after peak, Breakdown: peak viscosity minus trough viscosity, Setback: final viscosity minus trough
viscosity.

Table 6. C)ha.nges in RVA pasting properties of rice flour milled from spray-washed rice during storage at different tem-
1
peratures

Storage Storage Onset Viscosity (RVU)?
temp. (°C) period (month) temp (°C) Peak Trough Break-down Final Setback
0 59.2+0.4° 325.6+5.3° 1054+27° 220.2+2.8° 202.4+2.7% 96.9+0.8
1 629108 306.7+1.1° 1022+16° 2045+15° 1955+29° 933+1.4°
5 2 60.0£0.2 311.7+48° 1051+1.7° 206.6+3.3" 199.8+19° 948+1.8"
3 60.1£0.4° 332.9+57° 106.9+35° 2259+3.7° 204.7+18° 978*17°
4 59.6+0.8% 311.7+47° 102.7+3.1% 209.1+5.7° 1989+ 14> 96.31£2.0%
0 59.2+0.4° 325.6+53 1054127 2202128 202.4+2.7° 96.9+0.8
1 622427 3255+3.2° 1025+1.2° 223.0+2.2% 205.3+2.2% 102.8+1.2°
20 2 59.9+0.2™ 326.8+55 105310  2114+46  207.9206°  1026+04°
3 59.3+0.1° 351.8+18.6% 1075+36° 2443+150°  2127+43" 1052+0.7°
4 60.4+0.2% 338.1+5.0" 1042£34®  2339+23"  2001£29®  1049%1.0°
0 59.2+0.4° 325.6+5.3° 105.4+2.7¢ 2202+2.8 202.4+2.7 96.9+0.8°
1 64.3+0.3° 372.7+36° 1128+29° 250.9+6.4° 227.1+18° 114.3+1.1¢
35 2 60.3+0.1° 386.4+7.6 1169+28° 260.5+£9.4° 2369+25° 120.0£0.3°
3 59.7+0.3% 4295+50° 126.1+2.4° 303.3+3.0° 251.4+2.4° 1253+0.7°
4 59.5+0.3° 4191+27° 126.6+1.0° 2025+3.1° 256.4+1.7° 1298+19°

Values are means of three replications =standard deviation. Means with the same alphabet in each column are not significantly
different at p<0.05 using Duncan’s multiple range test.

I Trough: minimum viscosity after peak, Breakdown: peak viscosity minus trough viscosity, Setback: final viscosity minus trough
viscosity.
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Table 7. Changes in total bacteria counts of rice flour during storage at different temperaturesl)
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(unit=CFU/g)

Rice flour Storage Storage period (month)
u temp. (°C) 0 1 2 3 4
5 95x10? 26%10° 35x10* 2.2x10° 54x%10°
Dry milled 20 9.5x 10 41%10° 1.9x10* 9.0x10° 1.3x10°
35 95x10? 1.9x 10 49x10° 24x10 95x10°
Milled after 5 28x10° 2.4%10° 1.2x10° 84x10° 53x%10°
sprav-washin 20 2.8x 107 2.2x10° 56x10° 31x10° 22x10°
pray g 35 2.8x10° 1.5% 107 2.0x10? 1.0%107 1.0x10°
Yalues are means of duplicates.
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