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Fig.1 Viscosity changes of corn starch irradiated

under three kinds of atmosphere
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Fig.3 Infrared spectrum of corn starch irradiated
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Table 1 Infrared absorption ratio changes of irradiated

starch at 1 047 em™'/1 022 cm™

A WU Absorbed dose/kGy
Atomsphere

condition 0 1 3 5 7 10
AHAN, 0.679 0.675 0.672 0.671 0.667 0.664
255 Air 0.679 0.676 0.670 0.670 0.666  0.660
AR 0, 0.679 0.675 0.670 0.660 0.662  0.659
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Fig.4 Scanning electron micrographs of irradiated corn starch under different atmosphere conditions
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Influence of Atmosphere Conditions on the Radiative
Modification of Corn Starch

ZHONG Zhijun' ZHOU Peiguo' ZHAO Yongfu™»* WANG Min’

('School of Environmental Engineering, Nanjing Forestry University, Jiangsu, Nanjing 210037 %Institute of Facilities and
Equipment in Agriculture, Jiangsu Academy of Agricultural Sciences, Jiangsu, Nanjing 210014 ; 3 Ministry of Agriculture and Rural
Affairs in the Middle and Lower Reaches of the Yangize River Agricultural Engineering Key Laboratory Facilities, Jiangsu, Nanjing 210014)

Abstract ; In order to improve the performance of corn starch, corn starch was irradiated by ®Co-y rays under oxygen,
air and nitrogen conditions. The adopted irradiation doses were 1, 3, 5, 7 and 10 kGy, respectively. The variation of
viscosity and carboxyl content of corn starch were investigated. The morphology and crystalline structure changes were
analyzed using Fourier transform infrared ( FTIR) spectroscopy and scanning electron microscopy ( SEM). The results
showed that the viscosity of corn starch decreased gradually while the content of carboxyl group increased gradually with
the increase of irradiation dose. The viscosity decreased rapidly as much as 70% when the irradiation dose in the range of
1~5 kGy. The viscosity decreased much slower in the range of 5~ 10 kGy. Irradiation under different atmospheric
conditions also had a significant effect on the viscosity and the carboxyl content of corn starch, and the influence of
atmosphere was increased in the order of nitrogen, air and oxygen. With irradiation at 5 kGy under oxygen, the viscosity
was 12. 0% lower than that under nitrogen; meanwhile, the carboxyl content of relative increase ratio was 107.7%
higher. As compared with the original starch, there were no visible changes in respects of the molecular structure and
surface morphology among the three different atmospheres (irradiation dose = 5/10 kGy) , but the quantitative index,
which characterizes the order of corn starch structure via the FTIR peak ratio of 1 047 em™ /1 022 cm™ | was generally
decreased. The change of starch molecular structure caused by irradiation mainly occurred within the amorphous region,
which can be promoted by the oxygen environment. The increase of oxygen content may enhance the cracking and
oxidation of starch macromolecules in the amorphous region via radiation. By optimizing the radiation dose and the
atmospheric conditions, it would save the irradiation processing cost and show higher yield of the modified starch. This
study will provide technique support for the further practical application of irradiation.

Keywords :irradiation, starch, modification, viscosity, carboxyl





