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1. Introduction - Starch is the major component of many staple crops and serves as a multifunction 

ingredient in food industry. Basically, it is composed of amylose and amylopectin with varying 

proportions [4]. Recently, molecular rearrangement of glucan using starch by various methods has 

received a great attention. Various studies have been carried out to find the effect of debranching, 

autoclaving – cooling cycle, high temperature pressure and storage temperature, using enzyme such as 

amylase and pullulanase [3]. Pullulanase is an enzyme that has specific action on α-1,6-glycosidic 

linkages.  The effective action of pullulanase can release a molecular rearranged glucan (MRG) from 

starch, then these MRG can be used as a building block for nano-sized glucan particles with  a dimension 

between 1 and 100 nm [2]. This method is eco-friendly, non-toxic, biodegradable, and cost-effective 

because it is based on the self-assembly of MRG released from the α-1,6 linkages in amylopectin.[2]. 

Moreover, it can be applied in various fields such as packaging, electronics, energy production, 

pharmaceutical, encapsulation and the food industry as a green polymer. In this study, we provide 

information on the production of  MRG using pullulanase from Deinococcus wulumuqiensis 

 

2. Experimental - A pullulanase gene was identified through the whole genome sequencing analysis of D. 

wulumuqiensis. The gene corresponding to a pullulanase was cloned and expressed in Escherichia coli 

BL21. Basic properties such as, specific activity, pH and temperature optimum, and thermal stability of 

expressed pullulanase was measured by 3,5-dinitrosalicylic acid (DNS) assay. TLC analysis was used to 

identify the product degraded by pullulanase. Substrate specificiy was measured with corn starch, waxy 

corn starch, tapioca starch, potato starch to find the most suitable substrate. MRG were prepared 

according to the method by self-assembly process as previously mentioned [1]. 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. The 

morphology of glucan was examined by SEM. 

 

3. Results and Discussion - The yield of MRG increased as the amounts (units) of debranching enzyme 

increased. The morphology of MRG was examined by SEM (Image 1). 

XRD profiles of molecular rearranged glucan were show B-type crystal 

pattern. And zeta potential showed negative direction -6.5 mV that has 

colloidal stability. 

 

4. Conclusions - In this study, a MRG was successfully prepared using 

pullulanase from D. Wulumuqiensis. The basic information of prepared 

MRG was studied using various analytical methods. The production of 

MRG using enzymatic method broaden the eco-friendly application of 

high valued biomaterials in the various industries such as cosmetics, 

agriculture, food, and pharmaceutical industries.  
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 Image 1. molecular rearranged glucan 

(MRG) by pllulanse treatment 


