Physicochemical properties of alkaline extracted wheat bran arabinoxylans as affected by pre-treatment with ammonia under mild conditions   
CK Mouzakitis1, K Kotsiou1, G Pontikakos1, CG Biliaderis1, A Lazaridou1
1Laboratory of Food Chemistry and Biochemistry, Department of Food Science and Technology, School of Agriculture, Aristotle University of Thessaloniki, P.O. Box 235, 54124, Thessaloniki, Greece
Arabinoxylans (AXs) are hemicelluloses present in the cell walls of wheat bran, which are characterized by several physicochemical properties including the abilities of increasing viscosity of aqueous solutions, formation of gels and emulsification1. Several health benefits have been also attributed to AXs consumption such as attenuation of post-prandial blood glucose levels, prebiotic, and antioxidant activities2. Due to these properties, various methods have been developed for AXs extraction to obtain fractions that could be used in food applications. Other than alkaline extraction (e.g. NaOH), being the most common method due to its high extraction yield, subcritical water extraction, extrusion, ultrasound assisted extraction, as well as application of some pre-treatment in combination with another method, are often tested, aiming at increasing extraction yields and a higher purity of AXs3. 
The objective of this study was the evaluation of the effect of mild ammonia pre-treatment conditions on the extraction yield, purity, and physicochemical characteristics of wheat bran AXs; the goal of such pretreatment was the disruption of cell wall structures (i.e., breaking covalent and non-covalent linkages among cell wall polymeric components), which would promote swelling of wheat bran and enhance AXs extractability upon subsequent treatment with sodium hydroxide. After destarching, AXs were extracted from wheat bran, employing 15 different treatment combinations involving ΝΗ3 pre-treatment (pH 9.5, 25oC / 0, 0.5, 1 and 2 hrs) and subsequent extraction with 0.1 M NaOH (60 °C / 0, 1, 2, and 4 hrs), using a bran to extraction medium ratio of 1/10 (w/v). The obtained AXs extracts were deproteinized (pH adjustment at 4.5 and 7.0, and centrifugation of sediment) and removal of low molecular weight substances (dialysis by membranes of 10 kDa M.W. cut-off), resulting in 3 fractions of AXs, each from every step of the isolation/purification process. 
The purities of the initially obtained AXs fractions were ~ 35% in all cases and were greatly improved after the two-step purification, exhibiting values of 82-86% with extraction yields of 0.6-6.1% (g of purified AX/100g of de-starched wheat bran); both duration of NH3 pretreatment and NaOH extraction affected the extractability of AXs. The study of rheological properties of AXs has focused on their gelling capability (via enzymic oxidative cross-linking) and viscosity enhancement; the mild pre-treatment stage with ammonia solution provided AX fractions capable of gelification, whereas when the NaOH extraction step was applied this attribute was lost. These properties were attributed to differences in AXs structure and to their molecular weight, as evaluated by FTIR Spectroscopy and Size Exclusion Chromatography. The results underlined the significance of ammonia pre-treatment step as well as the possibility of obtaining different AXs fractions with varying rheological behavior for specific applications.
References:

1 Yan, J., Jia, X., Feng, L., Yadav, M., Li, X., & Yin, L. (2019). Rheological and emulsifying properties of arabinoxylans from various cereal brans. Journal of Cereal Science, 90.

2 Zannini, E., Núñez, Á. B., Sahin, A. W., & Arendt, E. K. (2022). Arabinoxylans as Functional Food Ingredients: A Review. Foods, 11(7).

3 Pietiäinen, S., Moldin, A., Ström, A., Malmberg, C., & Langton, M. (2022). Effect of physicochemical properties, pre-processing, and extraction on the functionality of wheat bran arabinoxylans in breadmaking – A review. Food Chemistry, 383, 132584.
