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Abstract. Reticulorumen pH is affected by rumen fermentation processes and, therefore, is a good 
indicator of subclinical disease in dairy cattle. The aim of this study was to estimate the effect of exoen-
zymes and yeast supplementation on the reticulorumen pH circadian rhythm and predict the reticuloru-
men pH diurnal fluctuation. The study was performed in a commercial dairy farm. Thirty clinically 
healthy Lithuanian Red cows were assigned into outdoor (OD) and indoor (ID) trials (15 cows each). 
In each trial, the cows were divided into three homologues groups (5 cows each): control (C) – diet 
with no supplementation; enzyme (E) – diet supplemented with exoenzymes; enzyme and yeast (EY) – 
diet supplemented with exoenzymes and active yeast. The reticulorumen pH values were recorded for 
each cow over a 30-day period using “SmaXtec Premium Bolus” (SmaXtec animal care GmbH. Graz. 

In group OD–C, the greatest probability for the reticulorumen pH values to reach maximum was at 
06:45 ± 00:20 h. It was by 09 h 14 min (p < 0.001) and 09 h 32 min (p < 0.001) earlier in the day as 
compared with groups OD–E and OD–EY, respectively. The probability for the reticulorumen pH to 
reach maximum occurred earlier in group OD–E by 8 h 34 min (p < 0.001) as compared with group 

reticulorumen pH. The time for reticulorumen pH to stay at its maximum value was significantly longer 
by 06:30 h in trial ID as compared with trial OD. The total amount of time per day of the probability 
for minimum reticulorumen pH was by 03:34 h (p < 0.05) longer as compared with the probability for 

the reticulorumen pH diurnal fluctuation. Total mixed ration supplementation with exoenzymes and 
active yeast positively affected the time and the length of maximum pH values occurrence.
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Introduction

interactions between different types of microorgan
isms that are responsible for optimal feed digestion 

the quality and the composition of material itself are 
important, but also physical conditions of the envi

pH is dependent on rumen microbial fermentation 

rect hydrolysis of cellulose and hemicellulose matrix, 
and they also stimulate bacterial attachment to plant 

ports anaerobic conditions by reducing the oxygen 
level in rumen and by increasing ruminal pH through 
stimulation of lactic acid utilizing bacteria, thus im

information about an effect of such diet supplements 

ful for animals, samples could be contaminated with 
saliva or blood and have limitations in sampling fre

continuously measure reticulorumen pH and provide 
large volumes of data, which could be used to cal
culate average reticulorumen pH at a certain period 
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They calculated the probability of the reticulorumen 
pH value to occur below a given threshold in farms 

tuation, the ruminal digestion and nutrient supply 

were growth functions used to describe the growth of 

predict reticulorumen pH accumulated time under a 
given threshold and do not predict the reticulorumen 

and active yeast supplements with different feeding 
strategies would affect the reticulorumen pH diur

and yeast supplementation on the reticulorumen pH 

Materials and Methods
This study was performed on a commercial organic 

ad libitum 
on pasture between 11 am and 5 pm, and spent the 

trials were balanced to meet maintenance and produc
ad 

libitum

 

diet supplemented with exoenzymes and active dry 
yeast Saccharomyces cerevisiae  

Value

1

Corn silage1

Straw1

1 5
1,2

0

Diet chemical composition

1

2

Table 1. The ingredients and chemical composition of farm diet
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The cows were adapted to the diet supplement for 

the highest or the lowest values during the diurnal 

one mapping of the standard normal curve to the p 

mean a standard normal deviation, which would be a 
daily reticulorumen pH distribution with mean and 

will uniquely be matched with a value of Z and vice 

and the highest measurement values in the daily data 

All measured reticulorumen pH values which were 

probability for pH to reach the maximum or the min
imum value at a certain point of time was calculated 

where E 

A probability in separate trial groups was calculat

Results 

tion of each trial group had two periods when the 
probability was higher for maximum diurnal pH val
ues and two periods when the probability was higher 

ference between the treatment groups was in the time 

when the maximum or the minimum was reached, in 

maximum pH values started to increase before the 

After the morning feeding, the probability for max
imum pH started to decrease and the probability for 

probability for minimum pH values was recorded in 

pH values had the greatest values within evening 
feeding and then started to decrease followed by in

liest probability for maximum pH values occurred in 

the day of the probability for maximum pH values 

The probability for minimum reticulorumen 
pH values was observed during the nighttime in all 

              n(E)
P(A) =
              n(S)        
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Fig. 1.

probability values of minimum pH was registered in 

The overall probability time length of maximum 

ability of minimum reticulorumen pH varied from 

probability of minimum reticulorumen pH was by 
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Discussion 

ed that the probability for reticulorumen pH to be 
at maximum or minimum at a certain time had only 

probability for maximum or minimum pH was more 
dependent on the feeding time rather than on feed 

groups, the probability for maximum pH tended to 
be greatest within the morning and evening feeding, 
when the probability for minimum pH on average 

hours after feeding, remained relatively constant for 5 

According to the results from independent trials, we 

microorganisms where the most important role be

a vast amount of species where each species plays an 
important role in feed degradation and conversation 

detected a few hours after feeding, were Pseudobu-
tyrivibrio spp., Lactobacillus spp Selenomonas spp, 
Streptococcus spp Prevotella spp., which rapidly 

tively correlate with rumen pH, which is responsi
ble for increased probability for minimum reticulo

their study VFA concentration reached its maximum 

model of reticulorumen pH could be used to predict 

Different feeding strategies could not necessarily 
result in different patterns of the diurnal reticuloru

rumen pH probabilities were observed between the 
treatments in general, or in the period when the cows 

while grazing, lactic acid is not produced in necessary 

However fresh grass is a good source of VFA pro

per day consumed the same amount of DM during 

Forage supplementation with exoenzymes and 

enzymes nor active east may have abilities to affect 

ability equation and its adaptation to the diurnal re

small positive effect of yeast was observed in group 

the circadian rhythm of reticulorumen pH was ana
lyzed, the results of both trials in group C were simi

the research where reticulorumen pH values started 

plaining a pH increase due to saliva excretion during 

Conclusions 
According to our results, we can conclude that the 
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plementation with exoenzymes and active yeast could 

affect the daily time of the maximum pH values to 
occur, but has no effect on time for the minimum pH 

ing reticulorumen pH probability patterns, cow feed
ing strategies and rumen sampling strategies could be 
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