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Abstract

Foods are becoming more customized and consumers demand food that provides great taste and appearance and that
improves health. Food three-dimensional (3D)-printing technology has a great potential to manufacture food products
with customized shape, texture, color, flavor, and even nutrition. Food materials for 3D-printing do not rely on the
concentration of the manufacturing processes of a product in a single step, but it is associated with the design of
food with textures and potentially enhanced nutritional value. The potential uses of food 3D-printing can be fore-
casted through the three following levels of industry: consumer-produced foods, small-scale food production, and
industrial scale food production. Consumer-produced foods would be made in the kitchen, a traditional setting using
a nontraditional tool. Small-scale food production would include shops, restaurants, bakeries, and other institutions
which produce food for tens to thousands of individuals. Industrial scale production would be for the mass consumer
market of hundreds of thousands of consumers. For this reason, food 3D-printing could make an impact on food
for personalized nutrition, on-demand food fabrication, food processing technologies, and process design in food
industry in the future. This article review on food materials for 3D-printing, rheology control of food, 3D-printing
system for food fabrication, 3D-printing based on molecular cuisine, 3D-printing mobile platform for customized

food, and future trends in the food market.
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Fig. 1. Characteristic diagram of a new food 3D-printer.
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Fig. 2. System diagram of a new food 3D-printer.
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Table 1. Yield stress, static and dynamic yield stress of fluid foods and food products

Product Yield stress (Pa) Static yield stress (Pa) Dynamic yield stress (Pa) References

Ketchup 22.8 Ofoli et al. (1987)
Mustard 34.0 Ofoli et al. (1987)
Apricot puree 17.4 Ofoli et al. (1987)
Milk chocolate 10.9 Ofoli et al. (1987)
Mayonnaise 1600-2300 Ofoli et al. (1987)
Tomato paste 83.9-84.9 De Kee et al. (1980)
Applesauce 58.6 Charm (1962)
Mustard 52-78 Campanella & Peleg (1987)
Applesauce 45-87 Campanella & Peleg (1987)
Ketchup 26-30 Missaire et al. (1990)
Tomato puree 34.4+3.7 28.1+4.2 Yoo et al. (1995)

30.0+4.2 27.6+3.4 Yoo et al. (1995)
Apple sauce 77.3+0.0 48.2+4.7 Yoo et al. (1995)

48.2+4.7 38.0+4.7 Yoo et al. (1995)
Tomato ketchup 51.3£5.0 40.6+4.5 Yoo et al. (1995)

43.2+43.4 39.6+3.4 Yoo et al. (1995)
Spaghetti sauce 26.3+4.5 18.3+0.0 Yoo et al. (1995)

24.8+3.4 21.9+0.0 Yoo et al. (1995)
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