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Screening and formula optimization of lyophilization protectants for
Lactiplantibacillus plantarum DPA1C
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ZHAO Ning"", LIU Shu-Liang"

(1. College of Food Science, Sichuan Agricultural University, Ya’an 625000, China; 2. Xichang New Hope Sanmu Dairy
Co., Ltd., Xichang 615000, China)

ABSTRACT: Objective To screen lyophilization protectants for Lactiplantibacillus plantarum DPA1C and develop
an efficient composite lyoprotectant formulation. Methods A basal lyoprotectant was first established to ensure a
certain survival rate of the freeze-dried bacterial powder. On this basis, single-factor experiments were conducted to

identify lyoprotectant components with significant effects on the freeze-drying survival rate of the strain. Subsequently,
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orthogonal experimental design was employed to optimize the ratio of the selected single-factor protectants. Results

The final formulation contained 12% skim milk, 9% trehalose, 3% exopolysaccharide produced by Lactiplantibacillus

plantarum DPA1C and 2% sodium glutamate. Under these conditions, the survival rate of Lactiplantibacillus plantarum

DPAIC reached 95.26%+2.01%, markedly higher than those with single protectants or control groups. This

demonstrated a notable synergistic protective effect against lyophilization damage. Conclusion The exopolysaccharide

produced by Lactiplantibacillus plantarum DPA1C is incorporated as one of the components of its own lyoprotectant,

and an optimized composite protectant that significantly enhances the strain’s resistance to freeze-drying stress is

obtained. This work provides a data reference for the industrial production of highly active bacterial preparations, and

also offers a reference for the application of exopolysaccharides produced by other lactic acid bacteria.

KEY WORDS: Lactiplantibacillus plantarum; vacuum freeze-drying; lyophilization protectants; orthogonal

experiment; freeze-drying survival rate
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Table 1 Table of orthogonal test factors and horizontal design
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Fig.l Effects of maltodextrin concentration on the freeze-drying
survival rate of Lactiplantibacillus plantarum DPA1C
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Fig.2 Effects of glycerol concentration on the freeze-drying
survival rate of Lactiplantibacillus plantarum DPA1C
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Fig.3 Effects of monosodium glutamate concentration on the
freeze-drying survival rate of Lactiplantibacillus plantarum DPA1C
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Fig.4 Effects of trehalose concentration on the freeze-drying
survival rate of Lactiplantibacillus plantarum DPA1C
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Fig.5 Effects of sorbitol concentration on the freeze-drying survival
rate of Lactiplantibacillus plantarum DPA1C
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Fig.6 Effects of xylo-oligosaccharides concentration on the
freeze-drying survival rate of Lactiplantibacillus plantarum DPA1C
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Fig.7 Effects of exopolysaccharide concentration on the freeze-drying
survival rate of Lactiplantibacillus plantarum DPA1C
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Table 2 Results of the orthogonal experiment and range analysis
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9 15 7 3 63.70+3.90
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