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Research and development of food 3D printing based on
potato starch and potato puree

XIA Guofeng®  OU Shengyang' ZHOU Zhongyuan' TAO Lilulu' LIN Donggqi'

(1. College of Mechanical Engineering, Chongqing Three Gorges University, Chongqing 404100, China; 2. Chongqing
Engineering Research Center for Advanced Intelligent Manufacturing Technology, Chongqing 404100, China)

Abstract: As a staple food material, potatoes are rich in a variety of nutrients, which play an important role in regulating the dietary
nutritional structure of residents. The article reviews the research on food 3D printing technology based on potato starch and potato puree,
mainly including the research on food 3D printing technology based on potato starch. The study of food 3D printing performance under the
condition of potato starch as the main material and additive, and the study of the influence of food additives and printing temperature on
food 3D printing performance. Research on food 3D printing technology based on potato puree, including the effects of pretreatment
methods, additives, printing temperature, and filling structure on the 3D printing performance of food. The problems and development
prospects faced by potato food 3D printing technology were discussed, the research and development direction of potatoes in the field of
food 4D printing.
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Table 1  Printing performance and sample after mixing different ingredients with potato starch
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Figure 2 Microscopic images of potato puree (10X)
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Table 2 Thixotropy and yield stress of potato puree treated by microwave (MP) and boiling (BP) with different additives
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Figure 3 Printed samples of potato puree treated with
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microwave (MP) and boiling water (BP) with
different additives added
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Figure 4 Scanning electron microscopy images and printed samples of potato puree after adding different additives
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Figure 5 3D printed samples with different filling structures
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Figure 6 3D printed samples with different filling structures and levels before and after air frying

®3 EHRAENEDITOHERNRTHMEURELSSHEFTHASEE

Table 3 Dimensional properties of 3D printed samples before and after air fried, and moisture content of final air fried cookies

HA&/mm JEJE /mm
FeA - - TKE/ %
25 SR T Z MK R 25 S M E T = SOMAE R
H-30% 39.7740.11 35.3340.20 6.3640.06 5.7940.39 3.83+0.19
HZ-50% 39.8640.32 36.1840.39 6.81+0.12 5.59+0.26 3.8040.09
HE-70% 39.9940.35 36.2740.82 6.964+0.15 5.50+0.49 4.014+0.23
SLJT-30% 39.4140.36 36.8540.96 6.7840.43 5.51+0.37 3.79+0.22
S J7-50% 39.69+0.28 36.014+1.07 7.15+0.13 5.31£0.24 3.9140.19
SJT-70% 39.7040.32 37.864+0.41 7.1640.11 5.51£0.25 3.9540.12
w3 -30% 39.8640.23 35.6640.85 6.7540.30 5.52+0.16 3.98+0.21
W85 -50% 39.83+0.32 36.7040.47 6.51+0.16 5.46+0.23 3.9940.11
WewT-70% 39.6840.18 37.2840.46 6.9540.26 5.63+0.23 3.8940.09
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Table 4 Spontaneous color change of complex structures printed by multi-materials
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