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Physicochemical properties of layered starch of japonica rice
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Abstract: Objective: This study aimed to improve the high-value
utilization of japonica starch and the comprehensive application of
japonica layered starch. Methods: Japonica starch was extracted

by alkaline and enzymatic methods, and the physicochemical
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indexes such as basic composition, solubility, swelling power and
pasting characteristics of the 3 layers of starch after
centrifugation were analyzed, and the structural characteristics
were studied by scanning electron microscopy and infrared
spectroscopy. Results: The contents of the three starch layers
extracted by alkali and enzymatic methods ranged from 91% to
99% ., with the highest relative proportion of the middle layer
starch. The amylose content of the middle layer starch extracted
by alkali and enzymatic methods was higher than that of the
upper and lower layers, while the protein content and straight
chain amylose content of the upper and lower layers starch were
higher than that of the middle layer. The solubility and bulking
power of all layers of starch extracted by alkali and enzymatic
methods increased with the increase of temperature, and the
thermal stability of the upper and lower layers of starch extracted
by alkali and enzymatic methods was better than that of the
middle layer of starch. The results of scanning electron
microscopy showed that the starch granules of all layers extracted
by alkaline and enzymatic methods were more complete, and the
distribution of starch granules of all layers extracted by the
enzymatic method was relatively sparse. In the infrared spectra,
the main characteristic absorption peaks of all layers extracted by
alkaline and enzymatic methods were similar, and the short-range
orderliness of the middle layer was higher than that of the upper
and lower layers of starch. Conclusion: The upper and lower
starch layers of japonica rice can be further exploited to improve
the comprehensive utilization of japonica rice resources.

Keywords: japonica rice; starch; alkaline method; enzymatic

method; physical and chemical properties
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Table 1 Yield of each starch layer of japonica rice
extracted by alkaline and enzymatic methods
%
i RS 2 )z T2
Bk ¥ 20.68+0.12  60.07£0.18  18.83%+0.09
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Table 2 Basal composition of each starch layer of japonica rice extracted by alkaline and enzymatic methods

B i WM/ N EABREE/ 0 HERHR SR/ SHIL i i & 42t/ %6
A-US 91.89+0.62¢ 6.9240.04" 16.1340.09°¢ 4.69+0.17¢ 0.560.03
A-MS 98.06+0.23¢ 0.81£0.03¢ 11.26+0.38¢ 7.7340.08" 0.4240.02
A-LS 92.68+0.69" 5.06+0.04¢ 19.7140.53° 3.7840.09' 0.64£0.02
E-US 91.574+0.27¢ 7.5140.14° 11.3540.39¢ 5.4940.11¢ 0.530.04
E-MS 97.8340.44° 0.83£0.03¢ 8.77+0.24° 10.104+0.07¢ 0.4470.05
E-LS 92.5440.63" 5.2740.05°¢ 16.98+0.13" 4.1470.06¢ 0.6740.04

T BRI LA T IR T 5 6] 81) F B AN [ 0% 22 53 Wi 2% (P <<0.05) .
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Figure 1  Solubility and swelling power of various layers of starch of japonica rice extracted by alkaline
and enzymatic methods at different temperatures
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Table 3 Pasting characteristics of the various layers of starch of japonica rice extracted by

alkaline and enzymatic methods mPa « s

HEdh W 1 28 ) HEFE A AR [l £

A-US 2 435.33+76.95" 1 004.33£39.61¢ 1461.00£45.07* 2 369.67+71.81¢ 1 365.33+£41.40¢
A-MS 2 836.00484.25% 1207.00+42.934 1629.00£54.57* 2 774.33+64.73" 1567.33£54.19¢
A-LS 2 493.33+85.45" 1 028.33+£36.35¢ 1 465.00+51.04¢ 2 474.004+60.02¢ 1 452.334+37.43%
E-US 1 786.00+14.734 1 550.67+£13.28¢ 235.33+13.65¢ 1972.33+14.014 421.67+17.641
E-MS 2 449.67425.32" 1 939.67+£46.70* 510.004+22.00" 2 977.00£78.42¢ 1037.33+32.334
E-LS 2 124.00473.87¢ 1694.67+£45.29° 429.33+£18.88" 2 502.334+69.66¢ 807.67+16.17¢

T ) BEAN [ e 7R 22 5 . 3 (P <C0.05)
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Figure 2 Scanning electron micrographs of various layers

of starch from japonica rice extracted by

alkaline and enzymatic methods
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Figure 3 Infrared spectra of various layers of starch
from japonica rice extracted by alkaline and

enzymatic methods
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