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(" DELIVERING NUTRACEUTICAL FLOURS THROUGH VALORIZATION OF FRUIT PEELS USING EXTRUSION TECHNOLOGY N
Martin-Diana, A.B.}, Garcia Casas, M.J.1, Pérez-Jiménez J.2, Abadias, M.1.3, Aguilé-Aguayo, 1.3 and Rico, D.*

1Agricultural Technological Institute of Castile and Leon (ITACyL), Government of Castile and Leon. Ctra. de Burgos Km. 119, Finca Zamadueifias, 47071, Valladolid (Spain).
2Institute of Food Science, Technology and Nutrition (ICTAN-CSIC), José Antonio Novais, 10, 28040, Madrid (Spain).
3IRTA, Postharvest Programme, Parc Cientific i Tecnologic Agroalimentari de Lleida, Parc de Gardeny, Edifici Fruitcentre, 25003, Lleida, Catalonia (Spain).

(" WHY? )
» NEW STRATEGIES based on fruit by-product valorisation are helpful in decreasing the volume of food waste and offer opportunities for novel processes and products, increasing the
economic value of food processing chain.
» BY-PRODUCTS represent an interesting source of bioactive compounds, such as polyphenols and dietary fibre, with high antioxidant activity.
» NON-GLUTEN FLOURS are characterised by poor fibre and natural antioxidant content. The addition of valorised by-products can enhance nutritional and healthy profiles of gluten-
free flours.
» EXTRUSION technology offers advantages for efficient, sustainable and versatile processes to develop novel gluten-free flours.
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FINDINGS

Table 1. Proximal composition (g 100 g-1 of flour) of native and extruded flours. Abbreviations: RSF
Royal Summer flour; CF: corn flour; 0%eRSF: 0% extruded Royal Summer flour; 5%eRSF: 5% extruded
Royal Summer flour; 15%eRSF: 15% extruded Royal Summer flour. Different lowercase letters in the
same column indicate significant differences for mean values (one-way ANOVA, Duncan's test, p <
0.05) between samples. Ash, fat, moisture, protein, carbohydrates, fibre and starch are expressed as g
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Figure 1, Total phenol (TP, mg GAE 100 g-1 of flour) of native a"‘; extruded flours. ) Figure 3. Glucose kinetics consumption (ug mL-1] of nativa and extruded flours. Abbreviations: CF
Abbreviations: RSF: Royal Summer flour; CF: corn flour; 0%eRSF: 0% extruded Royal 19ahSE ey [T T T e ¥ T RS A e corn flour; 0%eRSF: 0% extruded Royal Summer flour; 5%eRSF: 5% extruded Royal Summer flour;
Summer flour; 5%eRSF: 5% extruded Royal Summer flour; 15%eRSF: 15% extruded 15%eRSF: 15% extruded Royal Summer flour.
Royal Summer flour. Different lowercase letters indicate significant differences for
mean values (one-way ANOVA, Duncan’s test, p < 0.05) between samples.
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. Summer flour (0%eRSF), 5% extruded Royal Summer flour (5%eRSF) and 15% extruded Royal Summer flour (15%eRSF)) of the surface
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: . Figure 4. Functional Properties: CF: corn flour; 0%eRSF: 0% extruded Royal Summer flour; 5%eRSF: 5% extruded Royal
13 2w Summer flour; 15%eRSF: 15% extruded Royal Summer flour.
£ om » Total phenol content of RSF was ten times that of RC (282.47+7.28 vs. 26.93+0.87 mg GAE 100 g) (Figure 1).
P After extrusion, increases in TP of 13 and 45% were observed.
1o . ) . . » Similarly, antioxidant capacity of RSF was 7 to 15 times that of corn, depending on the method used. Increases in
. - o e ) H = = N ORAC values of 45 and 83%, and of 36 and 100% in FRAP, were observed in 5 and 15% RSF samples, respectively
[ ——— - ERE T - (Figure 2)
EE::‘Z- Tﬂl‘alaznliixéga"llactfﬂqlv -’)5 D"::r ABJSr:jOR:C :W"“‘ T“["“*g“[‘)’;‘ff"';‘;ﬂ;% 1]"0“" Q“*;’)v » The formulation with 15% RSF resulted in a 3-fold increase in dietary fibre in extruded corn flour (Table 1).
mmol Fe2+ 100 g-1 of flour) and direct antioxidant properties Q-DPPH and Q-ABTS) +mal Trolox X X ‘ N i T .
equivalents (TE) per 100 g of flour) of native and extruded flours. Abbreviations: RSF: Royal Summer flour; » The incorporation of RSF in the mixtures favoured the reduction of the glycemic index (Gl) (Figure 3).
CF: corn flour; 0%eRSF: 0% extruded Royal Summer flour; 5%eRSF: 5% extruded Royal Summer flour; f f ; P i
15%eRSF: 15% extruded Royal Summer flour. Different lowercase letters indicate significant differences for > RSF also increased water absorption and water holding capacities, of special interest for bakery products and

mean values (one-way ANOVA, Duncan’s test, p < 0.05) between samples. wheat flour substitution (Image 1, Figure 4).
» Interestingly, 15% RSF resulted in the highest gelation capacity, as compared to the rest of extruded samples,
suggesting that the increased dietary fibre may be related to an increase in the soluble fibre fraction (Table 1,
Figure 4).

The formulation with Royal Summer peach-formulated corn flours (RSF) enhanced in antioxidant capacity and techno-functional properties, may result in
CONCLUSI‘)NS innovative and sensorially differentiated beverages and food. Improved techno-functional characteristics, such as water holding and gelation capacities, can be of
help in improving properties such as adhesiveness in plant-based meat-like formulations, for instance, contributing to their fibre and bioactive content.
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