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A Delicate Balance: Relationships Between Electrolytes, pH, and Probiotics 

When a ruminant has the scours (a bacterial infection resulting in severe digestive stress), in 
addition to antibiotics to combat the infection, the animal is often also given electrolytes to 
prevent dehydration. Additionally, probiotics (cultures of naturally-occurring bacteria cultures) 
are given to reestablish the balance in the rumen. Lactobacillus casei and other probiotic 
microbes are capable of growing in the acidic environment of the rumen. However, some 
electrolyte ions react to acids by precipitating. If the probiotics and electrolytes interfere with the 
pH level of the rumen, this homeostatic balance may be upset. The purpose of this research was 
to investigate how electrolytes influence the growth of Lactobacillus casei in an acidic media 
(MRS broth). The hypothesis was that the electrolyte solutions would buffer the acidic media 
and cause a decrease in bacterial growth. Different concentrations of electrolyte solutions were 
made, ( 0 electrolytes, -1/4x, -1/2 concentration, normal [recommended dosage], +1/4x, +1/2x, 
2x and 10x). The pH of each solution, and that of the solution in MRS broth were determined. 
The data indicates that the electrolytes did indeed raise the media pH from an average of 5.5 to 6. 
Additionally, each electrolyte solution was tested for acid precipitation. With the addition of 
HCl, the primary component of gastric juices, significant particulate matter was observed in all 
of the electrolyte solutions. Again this indicates that the acidic environment may not be 
conducive to electrolyte absorption in the rumen. Finally, L. casei were grown in the presence of 
each of the electrolyte solutions. There was a direct decline in the bacterial growth, as measured 
by absorbance of 600 nm light in a spectrophotometer, as the electrolyte concentrations 
increased. In conclusion, the data supports the concept that electrolyte solutions can inhibit the 
growth of naturally occurring bacteria cultures in the rumen, and thus emphasize the importance 
of the use of probiotics to reestablish the correct balance. 


