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Fig.1 Preparation of plant-based nanocellulose!
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Fig.2  Extrusion-based 3D printing
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nanocellulose—based label for fruit freshness keeping

Application of Plant-based Nanocellulose in Food 3D Printing

Xu Bo"*?,  Ma Tao'??, Hu Xinna'?*?, Lu Shuyu"*?, Song Yi'?>¥
(‘College of Food Science and Nuiritional Engineering, China Agriculitural University, Beijing 100083
*National Engineering Research Center for Fruits and Vegetables Processing, Beijing 100193
Key Laboratory of Fruits and Vegetables Processing, Minisiry of Agriculture and Rural Affairs, Betjing 100193)

Abstract 3D printing technology achieves rapid molding of specific structural objects by adding materials layer by layer,
allowing personalization of the composition of raw materials and the spatial structure of finished products according to de-
mand, which has broad development potential in the food industry. Most food ingredients are not printable, which re-
stricts the sources and types of food ingredients used for 3D printing and limits the application scales of 3D printing
technology in the food industry. Plant—based nanocellulose is widely sourced and has excellent mechanical and rheological
properties that enhance the printability of materials, making it an ideal ingredient for 3D printing. Defining the functional

characteristics of plant—based nanocellulose, the properties of prepared 3D printing inks, and the application status in
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food 3D printing is particularly important to take adequate advantage of emerging processing technologies and food ingre-
dients. This paper introduced the structural characteristics of plant—based nanocellulose and its functional properties com-
patible with 3D printing, including high mechanical strength, convenient surface modification, suitability for printing rhe-
ological properties, and favorable biosafety, analyzed the properties and uses of both types of two types of plant—based
nanocellulose printing inks, hydrogels and emulsions, summarized its application status in food additives, food packaging,
food freshness indicators, functional substance carrier, provided an outlook for the future of preparing emerging functional
foods and smart food packaging, and made a prospect in order to provide a referential for future development.
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