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Nowadays, there is a growing demand for gluten-free products caused by an increasing number of diagnosed celiacs. This demand associated to the tendency towards natural, clean label food is an important challenge for the food industry.

White sauce is a food paste blend of milk, oil, flour or starch, and salt where the starch granule has suffered changes during the heating process and the application of shear forces along the industrial production. The most common problem with this type of mixtures is destabilization of structure after preparation and/or during storage.
In order to improve the physicochemical stability during cold or frozen storage and modify textural properties of foodstuffs, modified starches and non-starch hydrocolloids are usually added to commercial food sauces 
The aim of this work was to analyse the effect of different native clean label starches and gluten free flours on textural properties, colour properties and freeze/thaw stability in a white sauce model system compared to traditional one elaborated with wheat flour.
For this purpose, a white sauce model system was designed employing a Thermomix TM cooking device, mixing at low speed vegetable oil, whole fresh milk, salt and the studied starches and gluten free flours, at 90ºC for 7 minutes. Maize, potato, pea and tapioca as food starches and quinoa, rice, buckwheat and chickpea as free gluten free flours were assessed. Wheat flour was used as control sample. The textural properties of obtained white sauces were analysed by means of Texturometer HD-Plus (Hardness and consistency at 60ºC and extrudability after 48 hours of cold storage), surface colour properties by means of CIE L* a* b* system and drip loss after 48 hours of cold storage and after 4 days of freezing.
As a result, white sauces elaborated with pea starch, maize starch and chickpea flour provided higher consistency values than wheat flour at 60ºC; the rice flour and buckwheat consistency was similar to the control sample, and potato starch showed lower consistency value. After cold storage, the hardness or resistance to extrudability was higher for pea, maize, chickpea and potato than control white sauce. Regarding the colour of white sauces, all of the studied starches and rice flour provided higher values in L, and similar values in a* and b* compared to the control one. The rest flours, Quinoa, chickpea and buckwheat provided lower values in L and higher in b* and a*.
And finally, when the chilled and frozen storage stability were analysed, both quinoa and chickpea white sauces showed higher syneresis during cold storage and after thawing. In contrast, rice flour, buckwheat flour, tapioca starch and maize starch showed no syneresis during cold storage and the lowest syneresis value after thawing.
Based on the results achieved, the analysed chickpea, quinoa and buckwheat flours, were considered not suitable to produce white sauces due to their low storage stability. In contrast, potato starch, rice flour and maize flour ingredients may be of interest for a clean label sauce. Tapioca starch due to its storage stability could be another interesting ingredient. However, more studies need to be conducted to optimize the best combination of them in order to obtain a highest quality “clean label” white sauce. 
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