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Highlights
· [bookmark: _Hlk535340174][bookmark: _Hlk535335978][bookmark: _Hlk535336004]Autohydrolysis as suitable process for antioxidants and fibers recovery.
· [bookmark: _Hlk535340381]Antioxidant capacity is more than twice compared to acid hydrolysis.
· Cellulose yield and recovery are 15.88% and 47.01% respectively.

1. Introduction
Wheat straw (WS) is an agricultural residue that presents many interesting characteristics that facilitate its biotechnological upgrade in a bio-refinery framework [1]. Based on the data from FAO, world annual WS production is about 577 million tons in 2016 and is supposed to be higher in the next years. Plant cell walls of wheat straw are formed with a polysaccharide network of which cellulose, hemicelluloses and pectin are the most important components [2]. The antioxidant phenolics and cellulosic fiber were conventionally separated using acid/alkaline hydrolysis [3]. However, from the environmental point of view, it is better to avoid the use of toxic chemicals, like sulfuric acid. For these reason, autohydrolysis process is gaining more attention nowadays and was already tested to recover bound phenols from grape stalks [4]. Hence, in the present study an environmental friendly autohydrolytic process was applied for the recovery of both antioxidants and cellulosic fiber in a single process from wheat straw. The cellulose and antioxidant recovery were compared with the traditional process value. 
2. Methods
Acid hydrolysis, alkaline hydrolysis and bleaching steps were described in-deep in our previous work [3]. On the other hand, autohydrolysis was carried out as follow. Wheat straw sample (20 g) was taken with 400 ml of distilled water in a Teflon container and placed inside of high pressure reactor that was operated at 190 ºC and 11 bar for 15 min under agitation. Then, the reactor was slowly cooled down at ambient temperature. The following alkaline hydrolysis and bleaching steps were the same as in the traditional process [3]. The solid recovered was weighed to calculate the cellulose residue yield while the liquid, coming from autohydrolysis reaction, was used for the analysis of antioxidant capacity using ABTS analytical method [3]. Finally, the structural carbohydrates including total reducing sugars, acid soluble and insoluble lignins, glucose, xylose and acetic acid were investigated in the cellulose residue obtained from autohydrolysis [5].
3. Results and discussion
[bookmark: _Hlk535336116]The obtained results are reported in Figure 1. The ABTS inhibition capacity of WS autohydrolyzed liquid is very high when compared to acid hydrolysis liquid, because in the acid hydrolyzed liquid achieved only 40% AOP at 1200 mg GAE/L concentration, whereas WS autohydrolyzed liquid has exhibited 94% AOP at 766 mg GAE/L concentration and thereafter the antioxidant activity attained plateau. The autohydrolysis process yielded slightly lower amount of fiber residue (86%) than the acid hydrolysis process (95%). The cellulose content calculated based on glucose concentration was slightly lower in autohydrolysis process when compared to acid hydrolysis method. However, the cellulose yield (15.88%) and recovery (47.01%) of WS fiber obtained from autohydrolysis is closer to that of acid hydrolysis step. Interestingly, the hemicelluloses, acetic acid, acid soluble and acid insoluble lignins content of autohydrolyzed fiber is lower than acid hydrolyzed sample.
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Figure 1. Comparison of AOP and structural carbohydrates of WS autohydrolysis with acid hydrolysis.
4. Conclusions
Autohydrolysis was found to be highly suitable and environmental friendly process compared to conventional acid/alkali hydrolysis process to obtain the antioxidants and fibers from WS. Future investigation on the use of these antioxidants and cellulosic fibers in the development of active and biodegradable food packaging material is necessary for the utilization of agro-food byproducts towards the enhancement of food industry.
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