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Optimization of 3D - printing gel process for highland barley powder — locust
gum - gelatin composites based on response surface methodology
Ding Zihang'?, Li Yuping', Cheng Jing'?, Sheng Jun', Zhang Yunhe®, Zhu Qiangqiang'~’
(Key Laboratory of Development and Utilization of Food and Medicinal Resouces Ministry of Education', Kunming 650201 )
( College of Food Science and Technology, Yunnan Agricultural University”, Kunming 650201 )
( College of Water Conservancy, Yunnan Agricultural University’ , Kunming 650201 )

Abstract : A printable multi — component composite gel system was aimed to be constructed in this study, thereby
providing reference for the application of multi — component composite gels as edible 3D — printing inks and gel —
based food products. Single — factor experiments were conducted to investigate the effects of highland barley flour
powder addition level, locust bean gum addition level, and gelatin addition level on the viscosity, fluidity, and color
difference of the composite gel system. With sensory score as the response value, the formulation of the composite
gel’s properties on printing performance was also analyzed. The results showed that the optimal preparation process for
the highland barley flour — locust bean gum — gelatin composite gel system was determined as follows: 26 mL of dis-

tilled water was used as the matrix, with 6 g of highland barley powder, 1.25 g of locust bean gum, and 1.75 g of
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gelatin added. Under this formulation, the 3D printing gel exhibited a viscosity of 17,296 +277.03 mPa - s, a fluid-
ity of 0. 608 +0.422 mm/min, color values of L* =42.26 +0.67, a” =3.09 £0.22, b" =10.11 £0.72, and a

sensory score of 90.56. The 3D - printed products obtained under this formulation achieved excellent balanced per-

formance in supportability, extrudability, and printing accuracy.

Key words: highland barley powder; locust bean gum; gelatin; 3D printing
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