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Table 1 Adaptive and minimum lethal conditions in this study
Adaptive condition Minimum lethal condition
Heat 42°C 90 min Heat 60C 60 min
Acid pH4.0 90 min Acid pH2.5 90 min
H,0, 1 mmol/L 90 min H,0, 5 mmol/L 60 min
Bile salts 0.2% 90 min NA' NA' NA'
1 NA, Not Available
" exposure o heat (60°C) " exposure to peroxide (5 mmol/L) " exposure to acid (pH 2.5)
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Fig. 1 Assessment of cross-protection of log-phase cultures. The sublethal stresses during pre-exposure were heat (A) , peroxide (B) and acid (C)

stress, respectively. Control lines represent the survival rate of cultures exposed to the lethal stress directly. Samples were run in triplicate, and

experiments were repeated three times. Asterisks indicate the level of statistical significance ( * , P < 0.05; % P < 0.01) in comparison to the

control in Student’s t test, and standard error bars are indicated.
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Fig.2  Comparison of cross-protection with HCI and lactic acid pre-exposure at different pH. Data reported were means of experiments

repeated three times. Samples were run in triplicate, and experiments were repeated three times. Asterisks indicate the level of statistical

significance ( * , P<0.05; % P <0.01) in comparison to the control in Student’s t test, and standard error bars are indicated.
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Fig.3  TIntracellular pH of L. casei ATCC 393™ before and after
lethal treatment with or without acid adaption. ( @) heat stress at

70°C for 90 min; ( O) oxygen stress with 10 mmol/L H,0, for 90
min; () cells adapted with HCI at pH 3. 8 for 90 min; ([]) cells

adapted with lactic acid at pH 4.2 for 90 min. Samples were run in
triplicate, and experiments were repeated three times. Error bars

represent standard deviations.
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Fig.4 Composition changes of saturated fatty acid (A) , unsaturated fatty acid (B) and U/S ratio (C) of L. casei ATCC 393™ with different stress
treatment. Adapted: Cells adapted with HCI at pH 3. 8 for 90 min; HS: Heat stress at 70°C for 90 min; OS: Oxygen stress with 10 mmol/L H, 0, for

90 min; A&HS: Cells adapted before heat stress; A&OS: Cells adapted before oxygen stress. Samples were run in triplicate, and experiments were

repeated three times. Error bars represent standard deviations. U/S ratio; ( total number of unsaturation mol X number of double bonds) / ( total

number of saturation mol) .
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Influence of cross-protection on the survival of Lactobacillus
casei ATCC 393

1 1 1,24 . 2,34
Feng Xue , Juan Zhang , Guocheng Du *"", Jian Chen" "
('The Key Laboratory of Industrial Biotechnology, Ministry of Education,> School of Biotechnology,
* State Key Laborotory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)
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under multi-

Abstract : [ Objective ] In this study, we investigated the cross-protection of Lactobacillus casei ATCC® 393
stress conditions. [ Methods] Cells pre-adapted to mild conditions (heat, H,0,, acid or bile salts) were then treated at
lethal temperature ( >60°C ) or hydrogen peroxide stress ( >5 mmol/L). Furthermore, the changes of survival rate,
intracellular pH and membrane fatty acid under lethal conditions with or without acid adaption were compared. [ Results ]

The cross-protection in Lactobacillus casei ATCC 393™

were affected by different stress conditions. Acid pre-adaption,
especially hydrochloride treatment, would increase the resistance of cells to lethal heat and peroxide stresses significantly,
with the survival rate of 305-fold and 173-fold, respectively. Further study suggested that the effect of acid pre-adaption
might be related to the regulation on intracellular pH and the saturation of cell membrane. [ Conclusion ] Hydrochloride

adaption was the best inducer for the cross-protection of Lactobacillus casei ATCC 393™

to maintain relatively stable
physiological status of cells. The results supplied a novel way to investigate the relationship between different protective
mechanisms in L. casei under different kinds of stresses.
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