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1.2.3 FTIR . 200 BrukerD8S
X- 40 kV
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90°C 5 K/min 0.2 mm 5 s/ 3°
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90°C 5 K/min
25°C 60 65 70 75
80 85C - 80C
Table 1 Amylose content and paste viscogram data of different rice starches
Rice starch Amylose content Onset temp Peak temp Peak viscosity Break down Setback
varieties % < C Pa s Pa s Pa s
Calmochi101 0.80+0.06 65.4+0.2° 73.1£0.3 0.86 +0.03 0.34+0.04° 0.27 £0.04*
M202 13.4+0.3 66.5+0.3" 92.8+0.2 0.55+0.02" 0.26+0.03 0.37+0.04°
Koshi 14.4£0.2 66.6+0.3" 93.7+0.3"¢ 0.62+0.03° 0.25+0.03" 0.53+0.05°
Cocodrie 20.8 0.4 72.8+0.3¢ 94.1+0.3° 0.48 +0.03° 0.18 £0.03° 0.30+0.04*"
a~dMean values in the same column with different letters are significantly different P <0.05 .
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Table2 The ratios R of the absorbance of the bands at 1047 and 1047 1022 em™'
1022 em~" of different native rice starches before heating
R Awn!Aun
Calmochil01 M202 Koshi Cocodrie
0.85 0.81 0.79 0.77 16 60°C
2.3 FTIR R A1047/A1022
17
60°C 65°C
Calmochil0O1 M202  Koshi R Ayq/Ay
Cocodrie
L-205 65°C
3
18 19 .
M202 FTIR ’
3 Cocodrie  1.-205 R Al Am
1047 1022 em™! 8.5 72.8%C
3 R A1047/ AIOZZ
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Fig. 2 Deconvoluted FTIR spectra of M202 starch at different

temperatures during pasting
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Table 3 Relative crystallinity of native M202 starch and pasted starch at

- 3 Ratio of absorbance at wavenumber 1047 em ™' to 1022 cm ™!

different temperatures
from FTIR of different starches during heating

XRD Rice starch Total area Crystallinity Relative
2.4 pastes at of X-ray area of X-ray  crystallinity
different temperature diffraction diffraction X, %
X- . 5 Native rice starch 7385.4 2899.3 39.3
Pastes at 65°C 6150.7 1928.4 31.4
O
M202 4 85°%¢ Pastes at 70°C 48225 1022.4 212
M202 b X- : Pastes at 75°C 3979.3 625.1 16.4
M202 26 15° 17° 18° Pastes at 85°C 3245.8 261.6 8.06
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Fig. 4 X-ray diffraction diagrams of M202 native rice starch .
a and the pasted rice starch heated to 85°C b X- 6
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SPECTRA ANALYSIS ON RICE STARCHES FROM DIFFERENT
VARIETIES DURING PASTING

LI Yue ZHONG Fang MA Jianguo GU Xiaohong
School of Food Science and Technology  Jiangnan University ~ State Key Lab of Food Science and Technology  Jiangnan University ~ Wuxi 214122

Abstract The pasting behavior of rice starches from different varieties was investigated using both attenuated total
reflectance Fourier-transform IR spectroscopy and X-ray diffraction. For IR spectroscopy analysis absorbance spectra
were recorded on a spectrometer equipped with a deuterated triglycine sulphate detector using the Digilab attenuated
total reflectance accessory. Starch dispersions 6% heated to different temperatures were loaded on the OMNI
sampler. Each spectrum obtained at a resolution of 4 cm™' was an average of 64 scans recorded against an empty

1
and

cell as background and was subtracted from the spectrum of water. Spectra were baseline-corrected at 1200 em”™
800 cm™' by drawing a straight line. All spectra were deconvoluted.
The results indicated that the crystalline areas of the granule were mainly ascribed to double helices formed by
amylopectin branches. The crystallinity of the granules was disrupted during pasting. The short-range order of waxy
Calmochil01  and medium Koshi and M202 grain rice starches decreased rapidly with the temperature
increasing from 60°C to 65°C which indicated that the loss of crystallinity was significant as soon as the temperature
reached the pasting onset temperature of each rice starch. At temperatures above 70°C a relative small decrease of
short-range order was observed. In the case of long grain rice starch Cocodrie and 1205  significant decrease of
short-range order was observed when the temperature was over 70°C. This was due to the higher pasting onset
temperature of long grain rice starch. The rice starches with high amylose content were found to lose the crystallinity
more slowly as compared to those starches with low amylose content. It suggested that the amylose could restrain the
swelling and disruption of starch granules and inhibit the loss of the crystalline areas of rice starch granules during
pasting . Relative crystallinity of pasted starches at different temperatures was determined using X-ray diffraction. The
results verified the loss of crystallinity of starch granules during pasting and were consistent with the results obtained
by IR spectroscopy analysis. Although the definitions of crystallinity” were different for the two methods the results
were correlative and comparable and could provide useful information for the study of starch pasting.

Keywords Rice starch FTIR X-ray diffraction Crystalline areas Amorphous areas
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