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Introduction

Fig 1 – Problem-solving by creating ready-to-eat multi-purpose snacks.

• Multi-purpose food allows new market opportunities;

• Viable option for clean label market;

• Free of gluten and preservatives;

• Only naturally occurring sugars from fruit;

• Low fat and low saturated fat;

• Vegan.

Methods Results

Final considerations

Dehydration (60°C) of the fruit pulp to obtain a multi-purpose 
product (≤ 4% of dry matter) as seen in the following figure.

Nutritional value

Acknowledgements:

39%

38.6%

16%

50%

37.7%

11.4%

References:
Abbasi, H., Seidavi, A., Liu, W., & Asadpour, L. (2014). Investigation on the effect of different levels of dried sweet orange (Citrus sinensis) pulp on performance, carcass characteristics and physiological and biochemical parameters in broiler chicken. Saudi Journal of Biological Sciences, 22(2), 139–146. https://doi.org/10.1016/j.sjbs.2014.09.006

Delgado-Pertíñez, M., Martín-García, I., Mena, Y., Zarazaga, L. Á., & Guzmán, J. L. (2021). Supplementing the diet of dairy goats with dried orange pulp throughout lactation: Ii effect on milk fatty acids profile, phenolic compounds, fat-soluble vitamins and antioxidant capacity. Animals, 11(8). https://doi.org/10.3390/ani11082421

Gmitter, F. G., Chen, C., Machado, M. A., de Souza, A. A., Ollitrault, P., Froehlicher, Y., & Shimizu, T. (2012). Citrus genomics. In Tree Genetics and Genomes (Vol. 8, Issue 3, pp. 611–626). https://doi.org/10.1007/s11295-012-0499-2

Khiari, R., Zemni, H., & Mihoubi, D. (2018). Raisin processing: physicochemical, nutritional and microbiological quality characteristics as affected by drying process. In Food Reviews International (Vol. 35, Issue 3, pp. 246–298). Taylor and Francis Inc. https://doi.org/10.1080/87559129.2018.1517264

Liotta, L., Randazzo, C. L., Russo, N., Zumbo, A., di Rosa, A. R., Caggia, C., & Chiofalo, V. (2019). Effect of molasses and dried orange pulp as sheep dietary supplementation on physico-chemical, microbiological and fatty acid profile of comisana ewe’s milk and cheese. Frontiers in Nutrition, 6. https://doi.org/10.3389/fnut.2019.00001

Martínez-Navarrete, N., García-Martínez, E., & Camacho, M. del M. (2023). Characterization of the Orange Juice Powder Co-Product for Its Valorization as a Food Ingredient. Foods, 12(97). https://doi.org/10.3390/foods12010097

Multari, S., Carafa, I., Barp, L., Caruso, M., Licciardello, C., Larcher, R., Tuohy, K., & Martens, S. (2020). Effects of Lactobacillus spp. on the phytochemical composition of juices from two varieties of Citrus sinensis L. Osbeck: ‘Tarocco’ and ‘Washington navel.’ LWT - Food Science and Technology, 125. https://doi.org/10.1016/j.lwt.2020.109205

Pacheco, C., García-Martínez, E., Moraga, G., Piña, J., Nazareno, M. A., & Martínez-Navarrete, N. (2019). Development of dried functional foods: Stabilization of orange pulp powder by addition of biopolymers. Powder Technology, 362, 11–16. https://doi.org/10.1016/j.powtec.2019.11.116

Silva-Espinoza, M. A., Camacho, M. del M., & Martínez-Navarrete, N. (2020). Use of different biopolymers as carriers for purposes of obtaining a freeze-dried orange snack. LWT, 127. https://doi.org/10.1016/j.lwt.2020.109415

Although fibre is normally lost in the juice production process, in
this snack the value actually increases (78.5%) from 0.44g/100g
to 2.55g/100g.
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Oranges are mainly 

consumed as fresh fruit, 

processed orange (mostly as 

juice) are global commodity 

As a natural 
ingredient

As an edible 
topping

Ready-to-eat 
snack

Tab1. Presence of vectors in chestnuts. 

Dried fruits are used as 

versatile foods, 

as snacks or as an ingredient 

to enrich other foods 

One of the most appreciated 

proprieties of a snack

is presenting a crunchy 

texture 

this study aims to create a 

new product by dehydration

of sweet oranges in an 

innovative format

Orange 
surplus

New
product

Snack
Cake 

design
Mix in 
drinks

100 g RDA*

Energy (kJ) 1582.23±1.40 19%

Energy (kcal) 372.98±0.34 19%

Total Carbohydrates (g) 85.08±0.01 34%

of wich sugars (g) 79.47±0.09 88%

Protein (g) 5.71±0.05 11%

Fat (g) 0.53±0.02 1%

of which saturated (g) 0.22±0.01 1%

Fibre (g) 2.55±0.01 10%

Salt (g) 0.02±0.00 0%

Humidity (%) 3.35±0.04 -

Ashes (g) 2.79±0.01 -

With a ratio of 64% female – 36% male, an average age of 37 years
(n=66), 95.5% of consumers would buy this product if available.

9 
extremely 
pleasant

1 
extremely 

unpleasant

Scale:

• Easier and cheaper to
transport

• High shelf-life
• Available all year round

Fig3. Benefits of the product (aw 0.238). 

The low content of aw (free water available) limits enzymatic and
chemical degradation reactions, as well as microbial development.

Fig2. Sensory evaluation of the orange snack.
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