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Food Ink Development of Soy Protein Isolate for Food 3D Printing

Makoto TAKEMASA"

Tokyo Denki University, Graduate School of Science and Engineering Life Sciences and
Engineering, Saitama 350-0394

ABSTRACT

Soy protein isolate (SPI) was used to develop edible paste ink as a ‘Food Ink’,
especially as protein ink for food 3D printing. Aqueous dispersion of soybean
protein was prepared at various concentrations ranging from 15 to 30% to print 3D
objects containing relatively high protein concentrations comparable to real meats,
such as beef, pork, and chicken. Protein energy malnutrition (PEM) is often found
in the elderly, and food containing a relatively large amount of protein is probably
useful for them. After some improvements in both the food ink and paste extruder,
SPI slurry-based food ink at 25% (w/w) can be used to print 3D food objects. This
protein content is higher than that of real meats, such as beef, pork, and chicken,
which ranges from 15 to 23%. Using the above SPI-based food ink, we successfully
printed a steak-shaped object using SPI ink and fat ink, and sushi using SPI and
carbohydrate ink. Soy Protein Research, Japan 23, 52-56, 2020.

Key words : food 3D printing, soy protein isolate (SPI), food ink, PEM, rheology
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Fig. 1. a) Disposable syringe was filled with (2) paste
type food ink, especially with SPI-based ink, in
this study, and placed on the paste extruder to
automatical extrusion by the designed manner.
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Table 1. Typical protein content in some foods
(reproduced from ref. 4)
Protein content

[% (w/w)]
Bacon 128
Wiener 132
Pork belly 14.2
Ham 16.5
Beef sirloin 16.5
Grilled pork 19.4
Chicken fillet 23.0
Raw ham 24.0
SPI food ink (this study) 25.0
Beef jerky 54.8
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Fig. 2. (a) 3D model of shushi®”, and printed 3D foods
using 23% (w/w) SPI slurry, and (c) steak
printed with SPI and fat ink.
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Fig. 3. Load measured at the piston of the paste extruder plotted as a function of time. Upper fig showed the
force obserbved for the condition, 3 sec extrusion. Measurements were repoeated for three times. Lower

one does obsered for one sec extrusion.
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10 Reprap Projecthttps.//reprap.org/ 30 Thingiverse, https://www.thingiverse.com/
200 Paste extruder, https://www.thingiverse.com/ thing:2032322, Salmon Nigiri - Sushi Food, by
thing: 591849 Ardesi_Marco January 12, 2017
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