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Abstract

BACKGROUND: The probiotic must survive in sufficient numbers after gastric and duodenal transit to be able to
colonize the large intestine. The viability of a probiotic in the human upper Gl tract is mainly influenced by low acidity
of the stomach and bile salt in the small intestine. Currently, consumers are more interested in natural antibacterial
compounds as food preservatives, like herbal essential oils and extracts. To provide a balance between sensory
acceptability and antimicrobial efficacy, the use of sublethal concentrations of EOs in combination with other
preservation methods has been proposed. However, it should be considered that bacterial cell exposure to sublethal
stresses may result in decreased sensitivity to the same stress and even to other stresses.

J Vet Res, 74(4), 474-483

OBJECTIVES: The aim of this study was to evaluate the stress response of probiotic strain Lactobacillus rhamnosus
GG, pre-exposed to sublethal level of Ziziphora clinopodioides EO.

METHODS: The sublethal and lethal levels of Ziziphora clinopodioides EO, bile salt and pH stresses were determined
for Lactobacillus rhamnosus GG. Then stress response of Lactobacillus rhamnosus GG pre-exposed to the sublethal
level of Ziziphora clinopodioides EO were compared to cultures which were challenged directly with the lethal level
of each stress (control). The growth of Lactobacillus rhamnosus GG was also assessed under bile salt and acid pH
stress condition.

RESULTS: The sublethal and lethal levels of Ziziphora clinopodioides EO and the lethal level for bile salt and pH
were 1000 ppm, 1500 ppm, 0.2% and 2.5 respectively. In the test tubes, the number of cells that survived increased
significantly and the growth curve of Lactobacillus rhamnosus GG has been affected in pre-exposed cultures.

CONCLUSIONS: Exposure to sublethal concentration of Ziziphora clinopodioides EO can induce cross-protection
against bile salt and pH stresses.
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Figure Legends and Table Captions

Table 1. Analysis of chemical constituents of Ziziphora clinopodioides essential oil by GC-MS.

Figure 1. Effect of pre-exposure to Ziziphora clinopodioides essential oil on lactobacillus rhamnosus GG survival in the presence of various
bile salt concentrations.

Figure 2. Effect of pre-exposure to Ziziphora clinopodioides essential oil on lactobacillus rhamnosus GG survival at various acid pHs.
Figure 3. Effect of pre-exposure to Ziziphora clinopodioides essential oil on the growth curve of lactobacillus rhamnosus GG in the presence
of 0.05% bile salt.

Figure 4. Effect of pre-exposure to Ziziphora clinopodioides essential oil on the growth curve of lactobacillus rhamnosus GG in the presence
of 0.1% bile salt.

Figure 5. Effect of pre-exposure to Ziziphora clinopodioides essential oil on the growth curve of lactobacillus rhamnosus GG at pH 4.
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