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 Supply enough sodium to rehydrate the calf

 Provide glycine, propionate or acetate to help with the absorption of sodium in the 

intestine

 Provide an alkalinizing agent / buffer that will correct the drop in blood pH (acidosis) 

that happens when calves develop diarrhea

 Provide energy, as most calves with diarrhea are in a state of negative energy 

balance

 Balanced Strong Ion Difference of 60-80



Electrolyte Uses & Options

 Price $0.40 - $0.80 dose

 Encourages water intake

 Decreases stress (movement, transport, 
vaccination, hot climate, birth) by replacing 
basic electrolytes and lost fluids

 Provides little energy

 Little or no buffers – only sodium bicarbonate 
less than 50 mmol/L

 No glycine for sodium and glucose absorption

 Unbalanced strong ion difference (SID)

Summary: Products are cheap and available and 
may be adequate for reducing stress and 
encouraging water intake. Attractive based on 
price but will not properly rehydrate calves 
adequately and is not acceptable for oral 
rehydration therapy.

Cheap Salt Electrolyte (CSE)
Premium Mixed Buffer Electrolytes 

(MBE) - Truvitalyte

 Price $1.75 - $2.25 dose

 Includes glycine for proper glucose, sodium 
& potassium absorption

 Aids in successful recovery of metabolic 
acidosis in dehydrated calves

 Provides potassium to replenish depleted 
body stores form diarrhea

 Blood buffers consist of sodium acetate, 
sodium bicarbonate, sodium citrate, 
potassium citrate

 Greater than 50mmol/L buffers

 Properly balanced SID of 75 

 Stable and does not harden like sodium 
acetate electrolytes when exposed to 
moisture or humid environments

Summary:  Contain essential criteria for 
rehydrating calves. A good choice for oral 
rehydration therapy on dehydrated calves. 
Equivalent in performance to expensive single 
buffer sodium acetate based electrolytes. 

The Strong Ion Difference is the difference between the sums of concentrations of the strong cations and strong anions:

[SID] = [Na+] + [K+] + [Ca2+] + [MG2+] - [CL-] - [Other Strong Anions].

Sodium Acetate Buffer 

Electrolyte (SAE)

 Price $2.20 - $4.00 dose

 Includes glycine for proper glucose, sodium 
& potassium absorption

 Aids in successful recovery of metabolic 
acidosis in dehydrated calves

 Provides potassium to restore depleted body 
stores form diarrhea but less potassium than 
MBE

 Single source blood buffer consists of sodium 
acetate

 Greater than 50mmol/L buffers

 Slightly higher SID of 86, but out of 
recommended range

 Summary: Expensive electrolyte but still 
contains essential criteria for proper 
rehydration via oral therapy. Risk of product 
hardening when exposed to moisture or 
humidity in storage. Adequate electrolyte 
choice but not necessarily economically 
beneficial.



Electrolyte Study at Mapleview Agri Ltd.

 n= 45 calves

 Calves were enrolled in study when they had diarrhea classified as 2 consecutive fecal scores 
of 2 (runny, spreads easily) or one day of 3 (Liquid, void of solid material)

 Electrolyte administered until fecal score returned to 1( semi formed or pasty) or 0 (normal 
consistency)

 Upon enrollment calves were administered either a powdered “Basic Bicarbonate” (BBP), 
powdered “Premium Mixed Buffer” (MBP), or a liquid “High Sodium Acetate” (HAL) based 

 All electrolytes had 50 mmol/L of blood buffers and included glycine

 Blood measurements were taken and assessed at enrollment (first electrolyte 
administration),1, 8, and 24 hr following first treatment of electrolyte

**Note: The BBP is not equivalent to cheap salt electrolyte listed in 

the prior slide and did contain, glycine, adequate buffers, and 

balanced SID. This study was to compare the buffers listed above. 

Buffers (mmol/L) BBP MBP HAL

Sodium Bicarbonate 50.7 33.8

Sodium Citrate 8.4

Sodium Acetate 6.3 50.1

Potassium Citrate 1.9

Total 50.7 50.4 50.1



Results – Body Weight 

No significant differences were observed between groups although the 

HAL group calves were enrolled numerically heavier



Results – Sodium

Normal Sodium ranges 

for healthy neonatal 

calves is 133.3 to 140.2 

mmol/L (Dillane et al., 

2018)

*
*

* denotes a significant difference between the BBP and MBP group

Predicted sodium means by electrolyte groups from 

mixed repeated measures linear regression model.



Results - Bicarbonate 
Predicted total bicarbonate means by electrolyte groups from 

mixed repeated measures linear regression model on 45 calves. 

Normal Bicarbonate 

ranges for healthy 

neonatal calves is 26.3 

to 34.1 mmol/L (Dillane 

et al., 2018)

* denotes a significant difference between the BBP and MBP group



Results – Base Excess
Predicted Base Excess means by electrolyte groups from 

mixed repeated measures linear regression model on 45 

calves

Normal Base Excess 

ranges for healthy 

neonatal calves is 2.6 to 

10.8 mmol/L (Dillane et 

al., 2018)

* denotes a significant difference between the BBP and MBP group



Results – Blood pH

No statistical differences were observed although a numerical difference 

was noted at 24 hr between MBP and BBP. 

Normal blood ph range 

for healthy neonatal 

calves is 7.37 to 7.47 

mmol/L (Dillane et al., 

2018)

* denotes a tendency for a difference between the MBP and BBP (P = 0.06)
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Project Conclusions

 Sodium levels were greater at 8, and 24 hrs, (P < 0.05) post enrollment for 

calves fed MBP vs BBP

 Calves fed the BBP had lower Bicarbonate levels 24 hr post administration 

than MBP and HAL(P < 0.05)

 Base excess was lower in the BBP vs  the MBP (P<0.05) indicating metabolic 

acidosis

 No statistical differences were observed in regards to pH although the BBP 

took numerically longer to raise pH vs MBP



Take away messages:

1. Sodium acetate electrolytes are the most commonly found 

electrolyte in the North American market

2. High acetate electrolytes are a more expensive option than this 

new concept of mixed buffer electrolytes

3. Mixed buffer electrolytes can be just as effective and in some 

cases a more effective form of oral rehydration therapy







 50 mmol/L of mixed blood buffers or alkalizing agents for correcting 

metabolic acidosis

 Glycine: for proper sodium and glucose absorption in the intestine

 Potassium: helps restore depleted bodily stores as a result of fluid loss

 Dextrose: energy is required to correct a negative energy balance

 Sodium: required to correct dehydration as a result of fluid loss

Benefits:

Water soluble, economical, scientifically proven, contains all critical 

components of effective electrolytes

What’s in it?
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