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Strawberry Mixed Gel 3D Printing Formula Optimization

ZHAI Hongxu', YIN Zexi', SUN Xiyun', LIBin', LI Dongnan', GUO Hongbing’, ZHANG Qi"’

(1.College of Food Science and Technology, Shenyang Agricultural University, Shenyang 110000, China;
2.Dandong Yinong Food Co., Ltd., Dandong 118000, China)

Abstract: In order to improve the utilization rate of strawberry tail fruit and expand the product categories of strawberry
processing, strawberry pulping was combined with xanthan gum and carrageenan to form a base material suitable for 3D
printing. The optimal formula of strawberry mixed gel 3D printing was obtained by using single factor and response surface
optimization experiments. The results showed that: The influence of different raw materials on the printing accuracy was in
the order of K-carrageenan>strawberry pulp>xanthan gum, and the optimal process formula was strawberry pulp additive
amount of 40 g, xanthan gum additive amount of 2 g, K-carrageenan additive amount of 3 g. Under this condition, the
printing accuracy of strawberry 3D printing products was 98.39%, and strawberry 3D printing products were most
consistent with the set model (cube: The upper side length was 15 mm, the lower side length was 15 mm, the height was

15 mm), at this time, the material could be well extruded and the support capacity was the best.

Key words: strawberry; xanthan gum; K-carrageenan; 3D printing; gel; response surface optimization
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Table 2 Factors and levels of response surface test
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Fig.2 Effect of strawberry pulp addition on dynamic
rheological properties of strawberry 3D printing materials
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Fig.3 Effect of strawberry pulp addition on static rheological
properties of strawberry 3D printing materials
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Table 3  Effect of strawberry pulp addition on the sensory quality of 3D printing products
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30 14.8+1.23 14.0+0.78" 7.6+0.58¢ 6.8+0.64" 7.3+1.19° 50.5+3.24
35 10.6+0.75% 9.0+0.98° 10.1+1.48% 9.0+0.87° 14.4+0.78° 53.143.07
40 18.5+0.35* 18.3+0.44* 13.4+1.07% 12.7+0.52* 18.1+0.72* 81.0+£2.00°*
45 9.2+0.81¢ 5.940.78¢ 16.6+1.00® 14.7+1.05* 15.3+1.11® 61.842.05°
50 12.6+1.22% 12.6+0.48° 17.7+£0.32°* 15.4£1.29* 10.4+0.93¢ 68.7+1.22°
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