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Freeze-drying protective agent and its process optimization of probiotics

ZHOU Li, PING Yang, TAN Jing, LUO Bei-Bei, WANG Fa-Yun®

(The Institute of Commercial Sciences Co., Ltd. of Henan Province, Zhengzhou 450002, China)

ABSTRACT: Objective To explore the effect of freeze-drying protective agent on the survival rate of probiotics,

and optimize the process. Methods Vacuum freeze-drying method was used to explore the effect of protective agent
on the survival rate of probiotics by taking Lactobacillus bulgaricus as the research object, and the optimal
combination was selected through single factor and orthogonal tests to optimize the process. Results After
pre-freezing at -80 °C for 1 h and freeze-drying for 48 h (—40 °C, 25 Pa), the optimal freeze-drying protective agent of
Lactobacillus bulgaricus was 2% glycerin, 6% skim milk, 3% L-cysteine and 10% xylan. Under the optimized
conditions, the survival rate was 82.75%. Conclusion The survival rate of Lactobacillus bulgaricus can be
improved by adding freeze-drying protective agent in the freeze-drying process.
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Fig.1 Effects of glycerin on the freeze-drying survival rate of
probiotics (N=3)
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Fig.2 Effects of degreasing milk powder on the freeze-drying
survival rate of probiotics (n=3)
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Fig.3 Effects of L-cysteine content on the freeze-drying survival
rate of probiotics (N=3)
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Fig.4 Effects of xylan addition on the freeze-drying survival rate of
probiotics (nN=3)
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Table 2 Results table of orthogonal test scheme
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%
1 1 1 1 1 68.5
2 1 2 2 2 82.75
3 1 3 3 3 74.75
4 2 1 2 3 74
5 2 2 3 1 76.25
6 2 3 1 2 74.25
7 3 1 3 2 7475
8 3 2 1 3 74
9 3 3 2 1 73.5
k1 7533 7242 7225 7275
k2 7483 7767 7675 7125
k3 7408 7417 7525 7425
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Table 3 Experimental validation of optimal combinations
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il 2% 1.00x10° 8.36x10° 83.60
JBREFL 6% 1.00x10° 8.24x10° 82.40
L2 IR 3% 1.00x10° 8.29x10° 82.90
AREEHE 10% 1.00x10° 8.25x10° 82.50
1.00x10° 8.16x10° 81.60
1.00x10° 83.8x10° 83.60
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