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Biochar and nitrogen fertilizer change the quality of waxy and 

non-waxy broomcorn millet (Panicum miliaceum L.) starch.  
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Abstract: 【Objective】Fertilization had significant effect on the quality and function of starch. However, 
there are rarely studies on the effects of biochar and its combined application with nitrogen fertilizer on 
starch quality. Therefore, research on the effects of biochar, nitrogen fertilizer, and their combination on the 
starch quality of waxy and non-waxy broomcorn millet was conducted in response to the rising demand for 
natural starch in the food industry. 【 Method 】 The morphology, particle size distribution, light 
transmission, amylose content, pasting properties, thermal properties and correlation analysis of broomcorn 
millet were measured and analyzed to illustrate the effects of biochar and nitrogen fertilization on the starch 
properties of waxy and non-waxy broomcorn millet.【Result】The results showed that, in comparison to 
the control, all treatments decreased amylose and gelatinization temperature, and enhanced starch 
transparency and swelling power, without substantially altering the morphology and short-range ordered 
structure of starch. Also, biochar can improve the water solubility of starch and the gelatinization enthalpy. 
Consistently, the combination of biochar and nitrogen fertilizer increased proportion of A-granules, final 
viscosity, setback viscosity and peak viscosity. Importantly, nitrogen or biochar alone improved the starch 
breakdown viscosity and final viscosity of the waxy broomcorn millet type. 【Conclusion】The N150+B 
treatment showed the most significant improvement in the quality of broomcorn millet starch of both 
varieties. The results of this study lay a foundation for the application and popularization of millet starch in 
food and non-food industries. 
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