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1. Introduction  

Starch is a natural polymer with glucose molecules. It is widely used as biomaterials in food and non-food 

industries because of its biodegradability, cost-effectiveness, non-toxic and renewable properties [1,2]. 

Native starch has several limitations such as vulnerability to processing conditions. Therefore, the 

production of an eco-friendly starch materials by generating molecular rearranged glucans (MRG) with 

amylosucrase from Deinococcus geothermalis (DgAS) was studied. The physicochemical characteristics 

of the DgAS-MRGs were analysed through various methods in detail.  

 

2. Experimentals   

The ASase gene from D. geothermalis (DgAS) was cloned and expressed in Escherichia coli. The sucrose 

hydrolysis activity of DgAS was measured using DNS method. Polymerization reaction of glucan was 

performed at 35℃ for 48 hr, containing sucrose and 2.5 U/mL of DgAS. Reaction mixture was stored at 

4℃ for self-assembly. After 24 hr, the prepared MRG were washed and dried at 40℃. The MRG yield 

was calculated as the weight ratio of the produced MRGs to the initial sucrose. The morphology of 

DgAS-MRG was detected using high-resolution field emission scanning microscope. The size of particle 

was estimated by dynamic light scattering using Zetasizer Nano ZS90 instrument. X-ray diffraction 

patterns and relative crystallinity were obtained using a D8 Advance with 40 kV voltage and 40 mA 

current. Thermal properties of the DgAS-MRG was determined using differential scanning calorimetry. 

The zeta-potential of DgAS-MRG suspensions (0.05%, w/w) was determined using a Zetasizer Nano 

ZS90 instrument. 

 

3. Results and Discussion   

The yield of MRG produced by DgAS increased as the initial sucrose concentration increased. The 

iodine-binding  

properties of amylose chains in the reaction mixture during the 

polymerization were analysed. The λmax values of the 

amylose/iodine complexes were used to determine the average 

chain length of amylose. For reaction with DgAS, λmax is 600 

nm corresponding to  89. The morphology of DgAS-MRG 

were examined by SEM (Image 1). MRG was  fabricated and 

have micro particle sizes as 6.44 μm. XRD profiles of MRG was 

showed peaks at  of 5.7°, 15°, 22.3°, 24°, and one strong peak at 17.2°, indicating the characteristics of 

typical B-type crystal patterns. The relative crystallinity values of MRGs was 15.81%. In DSC 

thermogram, The MRG showed broad peak ranges from 70℃ to 110℃ with endothermic enthalpies of 

15.15 J/g. The zeta potential (Z) of the MRG suspension showed negative values -13.19 mV that has 

colloidal stability.  

 

4. Conclusions  

In this study, the molecular rearranged glucan with DgAS was prepared and analysed. Furthermore, the 

basic information on the production of MRGs, which has a strong possibility of being used as a basic 

structural molecule for high valued biomaterials in the various industries such as cosmetics, agriculture, 

food, and pharmaceutical industries was provided. 
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Image 1. Morphology of DgAS-MRG 


