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Effect of Storage Time on Rice Starch Fine Structure
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Abstract: To investigate starch fine structure changes during rice storage, five rice cultivars
collected from different regions were stored at 35°C under relative humidity 75% for accelerated
storage observation. After rice starch extraction, microstructure, particle size distribution, crystal
structure, short-range ordered structure and amylopectin chain length distributions of starch were
measured. The results showed that the starch fine structure of five rice cultivars changed with storage
time (30, 60 and 90 d). Relative crystallinity of rice starch presented an increasing tendency to
different degrees, and rice starch displayed typical A-type crystallization without transformation
during storage. The short-ranged ordered structure of rice starch became tighter and more ordered.
The percentage of short amylopectin chains (DP 6~12) increased, while the medium and long
amylopectin chains (DP 25~36 and DP =37) decreased over time. The particle size and size
distribution of rice starch insignificantly changed during storage.
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Table 1 Composition of rice during storage (dry basis)

—— ’ e ) TEERER) | IR (L KOH
J5t 15t 5350 % 71)/(mg/100 g)
1-0 0.28+0.08* 1.27+0.08* 7.52+0.22* 76.32+1.53 14.12+0.75% 9.50+0.60"
1-30 0.25+0.07* 0.95+0.04¢ 7.71£0.27* 75.78+1.49¢ 15.56+0.34 12.73+0.98¢
1-60 0.27£0.03* 0.80+0.06" 7.42+0.44" 75.02£1.78* 15.71£0.66™ 17.02+0.83¢
1-90 0.30+0.04* 0.72£0.04¢ 7.69+0.38* 73.58+1.50" 13.27+0.96¢ 24.81+0.56*
2-0 0.32+0.12* 1.16+0.07" 8.07+0.35 78.76+0.92 14.08+0.46 9.75+0.91"
2-30 0.30+0.05* 0.92+0.08¢ 7.92+0.42% 77.51£1.76™ 15.20+1.10° 14.54+0.49"
2-60 0.28+0.07* 0.71+0.04# 7.72£0.24* 74.98+1.03*% 14.06+0.88' 18.71+0.62°
2-90 0.27£0.03* 0.65+0.03" 7.89+0.31* 74.19+1.35° 15.48+0.54* 25.35+0.74*
3-0 0.25+0.10* 1.23+0.05* 7.46+0.28" 78.41+1.68 15.39+0.31¢ 8.52+0.53"
3-30 0.27+0.08* 0.99+0.03" 7.61£0.25® 76.37+0.97° 14.96+0.28 13.38+0.88"
3-60 0.30£0.04* 0.75£0.07¢ 7.35£0.27" 75.61+1.52¢ 14.50+1.05% 18.52+0.90
3-90 0.28+0.03* 0.63+0.06* 7.73£0.33* 73.25+1.38% 15.11+0.63" 24.70+0.76
4-0 0.30£0.05* 1.06+0.03 7.89+0.25" 77.74£1.42" 14.58+0.85% 9.93+0.41'
4-30 0.28+0.10* 0.80+0.06% 7.98+0.31* 75.83+1.21¢ 13.24+0.70¢ 12.79+0.53%
4-60 0.23+0.06* 0.68+0.05" 7.40£0.28* 74.47+1.66* 15.70£0.99° 16.93+0.86"
4-90 0.26+0.05* 0.60+0.04* 7.62+0.26™ 72.91+1.39% 14.01+0.42"% 24.80+0.69"
5-0 0.32+0.08* 1.14+0.07° 7.73£0.31* 77.63+1.52" 15.82+0.39 8.00+0.841
5-30 0.29+0.04* 0.87+0.05" 7.67£0.35" 77.16+1.73¢ 16.70+£0.64" 11.58+0.61"
5-60 0.31+0.03* 0.72+0.03# 7.89+0.34% 74.21+1.46% 17.34+0.33* 16.09+0.57¢
5-90 0.27+0.05* 0.63+0.06* 7.54£0.29* 72.88+1.30" 16.55+0.50" 24.38+0.33"
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Fig. 1 Scanning electron micrographs of rice starch during storage
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Table 2 Particle size distribution of rice starch during storage

FE i Dyy/pm
1-0 3.82+0.35"
1-30 3.97+0.32°
1-60 3.80+0.45"
1-90 3.66+0.35
2-0 3.72+0.22*
2-30 3.60+0.28"
2-60 3.54+0.38"
2-90 3.89+0.41"
3-0 3.93+0.30"
3-30 3.68+0.26"
3-60 3.79+0.31*
3-90 3.92+0.37°
4-0 4.01£0.45*
4-30 3.85+0.29°
4-60 3.76+0.35"
4-90 3.91+0.38"

Dsy/pm Do/pm
6.06+0.22" 9.84+0.36"
5.83+0.28" 9.75+0.25°
5.97+0.30" 9.90+0.34*
6.18+0.30" 9.81+0.29°
5.95+0.21* 9.65+0.27*
6.12+0.29" 9.70+0.36°
6.06+0.33° 9.88+0.25°
5.88+0.36" 10.11+0.28*
5.97+0.38" 10.02+0.23*
6.15+0.27* 9.89+0.40"
6.01+0.40" 9.95+0.31*
5.90+0.35° 9.83+0.36°
5.81£0.31* 9.71+0.42*
5.77+0.20* 9.90+0.33"
5.90+0.20" 9.83+0.28"
6.04+0.33" 10.08+0.25*
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Fig. 2 X-ray diffractograms of rice starch during storage
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Table 3 Amylopectin chain length distributions of rice starch during storage

DP 6~12 DP 13~24 DP 25~36 DP=37

42.06+0.20" 45.40+0.29* 9.44+0.19 3.09+0.32
1-30 43.47+0.15" 45.26+0.25¢ 8.81+0.17% 2.75+0.11
1-60 45.37+0.26° 44.73+0.19% 8.29+0.20" 2.08+0.25"
1-90 47.09+0.10° 45.51+0.24¢ 7.38+0.15" 1.54£0.33#
2-0 42.36+0.16"* 45.18+0.39# 9.32+0.08“* 3.13+0.41%
2-30 43.52+0.18" 44.94+0.33¢ 9.01+0.26 2.64+0.31"
2-60 46.65+0.28° 44.21+0.21% 8.37+0.21" 1.56+0.13¢
2-90 47.48+0.23* 45.37+0.18% 6.80+0.13* 1.21+0.30'
3-0 42.68+0.17 45.17+0.30" 9.63+0.14" 2.82+0.25
3-30 43.72+0.22¢ 44.12+0.26 9.01+0.32 2.57+0.27%
3-60 45.210.14¢ 45.55+0.27" 8.31+0.35" 1.94+0.20%
3-90 46.94+0.26° 45.89+0.15* 7.64+0.22! 1.26+0.241
4-0 41.360.19" 45.26+0.26 10.09+0.26* 3.47+0.31*
4-30 43.46+0.25" 44.4520.17 9.57+0.37" 2.54+0.15%
4-60 44.00+0.16# 44.38+0.23 8.46+0.13¢# 2.14+0.10¢
4-90 46.23+0.18" 45.74+0.19" 7.31+0.20" 1.78+0.22%
5-0 41.11£0.24' 45.18+0.21¢ 9.81£0.17* 3.60+0.29°
5-30 43.26+0.19' 44.33+0.15% 9.04+0.26* 2.58+0.18%*
5-60 44.87+0.20" 45.66+0.15™ 8.61+0.09¢ 1.72+0.08%
5-90 46.18+0.22¢ 45.85+0.27% 7.01£0.15* 1.35+0.16"

R A 44 R ROK b Bl A RS (] < 1=307 BRI k145 ROK (446K ) it 9 30 d, DAL 2EHE 5 [ 80 B ) b i R W) /NS E Rk
7 W 2H BRI [R) A7 A 3 v 25 57 (P<<0.05)
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