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stress resistance in Lactococcus lactis subsp. lactis

Effect of heat shock treatment on survival rate of direct vat set Lactobacillus
acidophilus starter at different storage temperatures

ZHEN Ni'?, WANG Xiaomeng'?, YE Congyan'?, KONG Lingwei'?, ZENG Xiaoqun'*",
PAN Daodong'?, LIAN Liwei’
( 1.College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315832, China;
2.Key Laboratory of Animal Protein Food Processing Technology of Zhejiang Province, Ningbo 315832, China;
3.Ningbo Dairy Group Co. Ltd., Ningbo 315033, China )

Abstract: In the current study, Lactobacillus acidophilus was used as the representative strain. ASLT was used
to investigate the effect of heat shock treatment combined with lyoprotectant on the survival rate of direct vat set
lactic acid bacteria starter at different storage temperatures. The lyophilized protective agent with the highest
survival rate and the storage temperature of the longest lethal time of the powder after lyophilization was
determined. The results showed that the lactic acid bacteria were subjected to heat shock pre-treatment before
freeze-drying. The survival rate during cryopreservation was significantly higher than that in the control group
without heat shock treatment. The order of lyophilization protection effect was from high to low: 10% skim
milk>10% glucose>water. The decreased storage temperature increased the semi-lethal time of the lactic acid
bacteria. Finally, the experimental conditions for obtaining the highest survival rate during the storage of the
direct-injection starter include treatment with Lactobacillus acidophilus for 30 min at 46 °C, followed by adding
10% glucose, 2.5% glycerol, 1.5% sorbose and 10% skim milk for lyophilization. The granules were frozen at
-20 °C after lyophilization, and the survival rate reached 88.48% after 121 days, and the freeze-drying survival
rate was increased by 30.69% compared with the control group treated with water as a lyoprotectant and without
heat shock.

Key words: heat shock; Lactobacillus acidophilus; lyoprotectant; survival rate; ASLT method; semi-lethal time



