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Physicochemical and Structural Characteristics of Waxy Rice Flours and
Starches during Soaking Time
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ABSTRACT

Effects of soaking time on the physicochemical and structural characteristics of waxy rice flours and starches purified from
flours using the alkaline steeping method were investigated. Korean cultivar Sinseonchal waxy rice was washed and soaked
in tap water (1:2 w/w) and stored at room temperature for 15 days. On each day of soaking for 0, 1,2 3, 5, 10, and 15
days, pH of soaking water was measured and rice grains were dried, ground, and passed through 100 mesh sieve. The pH
was reduced to 3.90 by day 5 and increased to 4.60 by day 15. The protein and ash contents, swelling powers and solubilities
of flours and starches decreased with increasing soaking time. The water-binding capacities increased while trends were not
similar to soaking time. The flour particle size distribution ranged from two to four peaks with increasing soaking times.
Starch granule size decreased with increasing soaking time. The peak, trough, and final viscosities of flours and starches
showed similar trends until 10 days and 15 days, respectively. The starches presented higher viscosities than the flours. The
branch chain length distributions of amylopectin of starches showed an increaseed DP6~12 portion and decreased DP13~24

portion with increasing soaking time of waxy rice grains.
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Table 1. General compositions and physicochemical properties of waxy rice flours and starches prepared from Sinseonchal
with different soaking time

Soaking  Moisture content  Crude protein Crude ash Water binding Swelling power at  Solubility at
Sample . . o o
time (day) (%) (%) (%) capacity (%) 80T (g/g) 80T (%)
0 9.26+0.02*) 6.67+0.15 0.58+0.01* 148.27+3.16°" 19.47+0.31¢ 14.21+0.80°
1 8.82:+0.02% 6.27+0.00° 0.44+0.06° 159.85+3.65 20.92+0.43° 18.24+1.50¢
Waxy 2 8.85+0.03% 6.54+0.07° 0.35:+0.04¢ 153.9443 48" 26.32+1.72° 18.98+0.13¢
rice 3 8.68+0.34° 6.43+0.04% 0.334+0.05% 156.13+3.60% 25.59+0.59° 24.53+0.85°
flour 5 8.97+0.04 4.73+0.07¢ 0.36+0.01¢ 155.78+1.72%® 23.23+0.07° 22.80+1.96°
10 8.11£0.16° 3.67+0.00° 0.26+0.02¢ 148.03+1.92° 27.49+0.37° 23.86+0.68°
15 8.50+0.13% 3.68+0.09° 0.33+0.01% 136.65+2.75¢ 28.11+0.18 29.37+1.84*
0 7.56+0.35° 0.57+0.01* 0.39+0.02° 140.03+2.09¢ 22.35+0.26% 2.00:£0.05™
1 8.20+0.07* 0.55+0.02% 0.340.00° 159.95+4,45° 20.91+0.38¢ 2.42+0.36
Waxy 9.77+0.07 0.52+0.01% 0.24+0.02° 159.42+5.27% 21.4140.19% 2.85+0.15
rice 3 8.51+0.56™ 0.50£0.05° 0.15+0.01¢ 144.19+2.25% 23.97+0.02° 2.3140.05
starch 5 9.8340.58° 0.52+0.04® 0.21:0,04° 148244125 23.46:0.02% 3.0440.07
10 6.41+0.57 0.4240.04° 0.15+0.00° 147.6643.42% 27.4840.22° 2.98+0.29
15 9.13+0.07* 0.43+0.01¢ 0.20+0.01° 151.94:4.94%¢ 27.87+0.41° 3.31+0.10

Data represent mean+S.D.(n=3).
Y Mean values in the same column with same letters are not significantly different by Duncan's multiple range test at p<0.05.
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Fig. 1. Scanning electron microphotographs of waxy rice flours and starches with different soaking times (day). (x500)
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Fig. 2. Particle size distribution patterns of waxy rice flours with different soaking time (day).
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Table 2. Pasting characteristics of waxy rice flours prepared by different soaking time using rapid visco-analyzer

Sample .Soaking Initial pastil:g Viscosity (RVU)
time (day) temperature(C) Peak (P) Trough (T) Final (F) Breakdown (P-T)  Setback (F-T)
0 76.30+0.57"" 185.8343.88" 97.79+1.59 121.1242.06° 88.04+2.29° 23.33+0.47°
1 77.15+0.57° 197.08+0.35° 99.37+0.88° 131.12:+0.29° 97.70+0.53¢ 31.75+0.58"
Waxy 2 76.35+0.57° 231.16+0.00° 106.29+2.65° 140.83+1.17° 124.87+2.65 34.54+1.47°
rice 3 76.3040.57" 229.79+6.77° 106.45+3.47° 140.66+3.88" 123.33+3.29 34.20+£0.41°
flour 5 78.63+0.53" 206.41+8.24° 90.916+5.18° 112.58+5.65% 115.5043.06° 21.66:0.47°
10 75.10£0.07° 253.75+2.82° 100.04+1.94% 127.58+4.59° 153.70+0.88" 27.54+2.65°
15 76.30+0.56% 138.04+0.35° 69.33+0.05° 83.79+0.76° 68.70+0.41° 14.45+0.53¢
0 74.77+0.53* 358.62+1.47° 225.70+£0.05® 243 .45+2.53° 132.91+1.41% 17.75£2.4745
1 73.95+0.56° 390.08+1.06" 238.88+3.18" 264.25+1.06° 151.7542.12% 25.91+4.24
Waxy 75.27+0.10™ 396.70+1.00° 235.04:+2.88" 272.50+1.76" 161.66+1.88" 37.45+1.11
rice 3 74.80£0.56™ 371.30£0.17° 240.00+0.00° 267.87+0.53° 131.20£0.17™ 27.87+0.53
starch 5 75.5740.38" 386.58+3.29" 239.504+0.47° 275.95+0.64° 147.0843.77° 36.45+1.11
10 74.40+0.07™ 324.00+2.47° 188.41+2.15° 221.08+.3.06° 135.58+9.68" 32.66+4.09
15 75.55+0.49° 364.08+0.00° 206.58+7.77% 234702414 114.83+7.77° 28.12+5.36

Data represents mean+S.D.(n=3).
Y Mean values in the same column with same letters are not significantly different by Duncan's multiple range test at p<0.05.
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HPAEC-PADE ©]-8-5te] =377kl whet Feje A
Bo] opdl mHE]l Bxlo] 71 % o]
3o YehiSleh 8AE ol F= e F @9l 75 8=
(DP, degree of polymerlzatlon)ﬂu_ 3}=dl|, DPol !
ZHE9] branched chaing A chain(DP6~12), Bl chain(DP13

~24) B2 chain(DP25~36), B3+ chain(DP >37)0.& %73

4 ItkSasaki T 5 2009). 531 7|7k} BA|glo] BR|AFE9)
Aa DPE= 55 120]0th AES opdzAule] F2 AlE

Table 3. Branch chain length distributions of amylopectin of waxy rice starches properties from soaked waxy rice with

different soaking time

Soaking time

Distribution (%)

Peak DP

(day) DP6~12 DP13~24 DP25~36 DP>37
0 12 29.48+0.44 44.76+0.10° 12.46+0.18" 13.310.52%
1 12 32.88+0.10% 43.31+0.70° 10.99+0.31° 12.75+0.49%
2 12 33.7443.26™ 39.96+1.52" 11.4240.72% 14.88+1.01%
3 12 33.24+0.02>¢ 40.40+0.81% 11.14+0.66° 15.210.13
5 12 37.2342.67% 38.22+1.29 10.35+0.76° 14.21+0.63*
10 12 37.40+0.86™ 39.84+0.28" 10.15+0.01° 12.61%1.14°
15 12 39.03+0.92° 35.89+3.20¢ 10.97+0.34° 14.76+1.93®

Data represents mean+S.D.(n=3).
Y Mean values in the same columns with same letters are not significantly different by Duncan's multiple range test at p<0.05.
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