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Effect of germination humidity on starch structure and gelatinization
performance during germination of glutinous brown rice
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ABSTRACT: Objective To study the effects of germination humidity on starch structure and gelatinization
performance during germination of glutinous brown rice. Methods Starch structure and gelatinization performance
of glutinous brown rice were determined by scanning electron microscopy, X-ray diffractometry, Raman
spectroscopy, differential scanning calorimeter and fast viscosity analyzer. Results Germination treatment
destroyed the granular structure, crystal structure and spiral structure of the brown rice starch, causing pits and pores
on the surface of the starch particles, reducing the particle size and increasing the disorder of the starch structure. And
as the humidity conditions changed during the germination process, the trend became more obvious. In addition, due
to the influence of the germination treatment on the starch structure, the gelatinization temperature and the hot paste
stability of the starch were increased, and the viscosity property of the starch paste was lowered. Conclusion The
germination humidity can significantly affect the starch structure and gelatinization properties of glutinous rice
during germination.
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Fig.1 The morphological characteristics of waxy brown rice starch
with different germination humidity treatment
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Table 1 Size parameters of waxy brown rice starch subject to
different germination humidity treatment (n=3)

FE i D(0.1)/um D(0.5)/um D(0.9)/um
Waxy rice 3.1740.14¢ 6.95+0.13¢ 14.33+£0.05¢
GBS-50% 2.61£0.15" 5.21+0.09" 10.43+0.04"
GBS-60% 2.63+0.06" 5.25+0.08" 10.66+0.17"
GBS-70% 2.61£0.04° 5.23+0.05" 10.84+0.07"
GBS-80% 2.49+0.14¢ 4.97+0.06° 10.97+0.09"

T ] — 8 AN A 7 B R AT 31k 22 57 (P<0.05).
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Fig.2 Effect of X-ray diffraction pattern of waxy brown rice starch
with different germination humidity treatment
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Table 2 Relative crystallinity of waxy brown rice starch treated
by germination treatment at different humidity (n=3)

F AR 45 /% FE e
Waxy rice 35.84+0.24° 16.47+0.08"
GBS-50% 33.70£0.51¢ 16.84+0.09%
GBS-60% 33.25+0.12¢ 17.35+0.04¢
GBS-70% 32.76+0.14° 17.10£0.07%
GBS-80% 32.68+0.11° 17.15£0.08

T WS PR R R PR AT BB TEZE S (P<0.05).
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Fig.3 Effect of thermodynamic properties of waxy brown rice
starch with different germination humidity treatment
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Table 3 Thermodynamic parameters of waxy brown rice starch
treated by germination treatment at different humidity (n=3)

WAL EEEE ZREE
(To)/°C (Tp)/°C (To)l°C

i JAE (4H)

Waxy rice  51.93+0.14 60.51£0.03° 77.93+0.13" 14.96+0.13“

GBS-50% 52.65+0.49” 61.13+0.26° 79.26+0.52° 14.86+0.18"

GBS-60%  52.96£0.56° 61.13£0.26° 78.88+0.01*° 14.81+0.01°

GBS-70% 52.21£0.70° 61.48+0.01” 78.68+0.81" 13.77+0.13"

GBS-80% 52.04+0.13° 61.28+0.03* 78.60+0.59™ 12.51+0.18°

T [ —3F B R A P B R A 2R 5 (P<0.05).
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Fig.4 Pasting profiles of waxy brown rice starch with different

germination humidity treatment
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Table 4 Pasting properties of waxy brown rice starch subjected to different germination humidity treatment (n=3)
= AR /mPa-s W AE %5 L/ mPa-s ZAHZEE /mPa-s FRfi{E/mPa-s [8] 4= {H/ mPa-s
Waxy rice 71.05+0.2" 1263+27.6" 774+18.8° 685+18.0° 144+11.1¢
GBS-50% 71.08+0.2° 1156.5+9.2° 682.5+50" 590+21.2° 127+2.6
GBS-60% 71.38+0.3% 1142.5433.2° 692.5+34.5¢ 583.5+13.0° 118.5+2.5%
GBS-70% 71.70+0.2¢ 1090+28.3" 655£16.7° 564+32.0° 122+3.0°
GBS-80% 71.78+0.4° 1027+25.5" 631+8.9" 537.5+13.5° 124+7.4"

B SRR R A B E T (P<0.05).
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