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Nutrient yeast is used where producing animal feed, as well as an additive to 
the feed ration of farmed animals, farmed poultry and fur-bearing animals. 
Yeast supplemented to animal diet to stabilize the microflora in the gut, 
consequently improving the fiber digestion, which means better overall feed 
utilization and a healthier gut. Modes of action of yeast additives on rumen 
microbiota including improvement of rumen maturity by favoring microbial 
establishment, stabilization of Ruminal pH and interactions with lactate-
metabolizing bacteria and increase of fiber degradation and interactions 
with plant cell wall degrading microorganisms Numerous studies 
documented positive effects of Yeast Culture (YC) not only on the rumen 
environment, but also on the improvement of microbial activities. YC have 
caused beneficial changes in activity and numbers of rumen microbes. 
Yeast supplements stimulate the growth of beneficial the numbers of total 
Ruminal anaerobes microorganisms in the rumen and stimulate the growth 
of beneficial the numbers of total Ruminal cellulolytic bacteria. YC improve 
the cellulolytic activities of rumen microorganisms, increase their total 
numbers, improve fiber digestion, reduce lactate accumulation, reduce the 
concentration of oxygen in rumen fluid and improve utilization of starch 
supplied in the feeding ration. 
 
Key words: digestibility, feed utilization, rumen bacteria, rumen function, rumen 
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INTRODUCTION 
 
Role of yeast in Ruminal function 
 
According to the Association of American Feed Control 
Officials and American Pet Diner Products 
recommendations, active dried yeast (Yeast Culture YC) 
must be supply daily to pellet ration of animals for best 
results. In USA, nutrient yeast is used where producing 
animal feed, as well as an additive to the feed ration of 
animals and poultry. The most common species of yeast 
fed is Saccharomyces cerevisiae SC. YC is a yeast-
fermented feed additive that contains both live and dead 
yeast cells, the culture media the yeast cells were grown 
on, and the metabolic byproducts produced by the yeast 
cells during fermentation (Linn and Raeth-Knight, 2006). 
It may be in a dried non fermentative form or an active 
dry yeast form but the definition of yeast alone indicates it 

is separated from the medium on which it was grown. 
The definition of YC is a dried product composed of 
fermentable yeast and the media on which it was grown. 
Yeast supplemented to animal diet to stabilize the 
microflora in the gut, consequently improving the fiber 
digestion, which means better overall feed utilization and 
a healthier gut (Plata et al., 1994; Broodway et al., 2015). 
Yeast responses vary depending on the strain of yeast 
used the nature of the diet and the physiological status of 
the animal. Effects and modes of action of yeast  
additives on rumen microbiota have been identified               
are: (1) Improvement of rumen maturity by favoring 
microbial establishment, (2) Stabilization of Ruminal                  
pH and interactions with lactate-metabolizing bacteria,  
and  (3)  Increase  of  fiber degradation and inter-              
actions  with  plant  cell  wall  degrading  microorganisms 



 
 
 
 
(Chaucheyras-Durand, et al., 2008).  

The objective of this article is to summarize studies 
that have been published in the scientific literature that 
have examined the role of yeast on rumen function, 
rumen bacteria, fermentation, fiber digestion and feed 
utilization. 
 
 
Impact of live yeasts on rumen maturity 
 
Establishment of a complex microbial ecosystem is of 
great importance for subsequent development of rumen 
function (e.g., absorption ability and feed digestion 
efficiency) as well as development of the immune system 
and for whole gut health (Hooper et al., 2001). 
Chaucheyras-Durand and Fonty (2001) found that in 
lambs fed live SC cells daily, the rate of establishment of 
cellulolytic bacterial population was increased and this 
population was more stable than in non-supplemented 
lambs.  The same authors found also that ciliate 
protozoa, which are not able to establish unless bacterial 
communities have previously colonized the rumen 
appeared more rapidly in the rumen of lambs in the 
presence of active dry yeast (ADY). This supports the 
hypothesis that live yeast supplementation accelerates 
maturation of the rumen microbial ecosystem. 
 
 
Impact of yeasts on Ruminal2ation of Ruminal pH 
 

With consumption of readily fermentable 
carbohydrates, a marked post-prandial decrease in 
Ruminal pH is generally observed (Nocek, 1997). Quick 
microbial fermentation leads to an increase in VFA 
concentration in the rumen which contributes to lower 
rumen pH. As rumen pH declines, lactate producing 
bacterial species (Streptococcus bovis) may outnumber 
the lactate utilizing species (Megasphaera elsdenii and 
Selenomonas ruminantium) leading to an accumulation of 
lactate in the rumen. Due to the low pKa (3.7) of lactic 
acid compared to the pKa of the major VFAs (pKa is 4.8–
4.9 for acetate, propionate and butyrate), lactic acid, 
generally, plays a major role in the onset of acidosis. 
When the rumen pH is low, microbial diversity is reduced, 
as protozoa numbers may sharply decline and the 
bacterial population is altered (Martin et al., 2006). The 
major fiber degrading bacterial species (Fibrobacter 
succinogenes, Ruminococcus albus and Ruminococcus 
flavfaciens) are particularly sensitive to low pH (Russell 
and Wilson, 1996). If rumen pH continues to fall, 
lactobacilli may replace Streptococcus bovis, initiating a 
spiraling effect with excessive lactate accumulation 
leading to metabolic acidosis (Russell and Hino, 1985). In 
subacute acidosis, endotoxins or lipopolysaccharides are 
released due to lyses of gram negative bacteria, which 
are sensitive to low pH (Gozho et al., 2005 and 2006). 
Additionally, a recently  identified  acid  resistant Ruminal  
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bacterial species (Allisonella histaminiformans) has been 
implicated in laminitis as it  produces  histamine  as  sole 
metabolite from histidine decarboxylation (Garner et al., 
2004). 

Several studies reported on the effects of live yeasts 
on rumen pH stabilization. In rumen cannulated sheep 
receiving an ADY during their adaptation to a high 
concentrate diet, Chaucheyras-Durand and Fonty (2006) 
reported that rumen pH was maintained at values 
compatible with an efficient rumen function, as shown by 
higher fibrolytic activities in the rumen of the 
supplemented animals versus controls. A pH stabilization 
effect was also reported by Williams et al. (1991) in 
rumen cannulated dairy cows fed an ADY daily. In these 
studies, higher rumen pH occurred together with lesser 
lactate concentrations in the rumen of supplemented 
animals. Lila et al. (2004) reported that a decrease in 
lactate concentration from in vitro incubations with mixed 
ruminal microorganisms which could be due to 
interactions between yeast cells and lactate metabolizing 
bacteria. In addition, Moreover, stimulation of growth and 
metabolism of lactate-utilizing bacteria has been 
observed in vitro in the presence of various live yeasts 
through a supply of growth factors such as amino acids, 
peptides, vitamins and organic acids, which seemed to 
be essential components for lactate fermenting bacteria 
(Rossi et al., 2006). These results demonstrate the 
potential of live yeasts to control the pH decline and so 
limit lactate accumulation in the rumen. Lynch and Martin 
(2002) compared effects of a live yeast product and a 
dead yeast preparation on rumen pH in vitro and found 
that when soluble starch or alfalfa hay were incubated, 
pH decreased with dead yeast preparation but increased 
with live yeast. Brossard et al. (2006) reported effects of 
one strain of Sc on rumen fermentations in rumen-
cannulated sheep fed a 600 g/kg wheat grain diet, where 
in live yeast was efficient at stabilizing ruminal pH by 
stimulating ciliate Entodiniomorphid protozoa, which are 
known to rapidly engulf starch granules and compete 
effectively with amylolytic bacteria for substrate.  
 
 
Effect of yeast on rumen bacteria 
 
Most researchers agree that yeast supplementation 
strategies do have measurable effects on rumen 
fermentation. Kumar et al. (1994) reported that yeast 
culture supplementation can influence rumen metabolism 
and these trials indicate that initial rate of digestion is 
markedly improved by live yeast culture addition. Feed 
intake can be considered to be a function of initial rates of 
fiber digestion and therefore, it may be assumed that 
increased initial fiber digestion rates may increase dry 
matter intake (DMI). Erdman and Sharma (1989) and 
Higginbotham et al. (1994) reported that DMI is the 
primary factor in determining milk production in dairy 
cattle  and  found that milk production increased from 3% 
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Table 1. Effect of YC on rumen bacteria populations in dairy cattle fed high fiber low starch diet or fed low fiber high starch diet. 
 

 
a
Weidmeier et al. (1987),

    b
 Harrison et al. (1988).

    *
 Means within a row are different (P<0.05). 

 
 

Table 2. Effect of YC on rumen proteolytic and cellulolytic bacteria. 

 

Bacteria, cfu/ml Control Yeast culture 

Proteolytic Bacteria 2.00 x 10
8
 3.09 x 10

8*
 

 Cellulolytic Bacteria 5.01 x 10
7
 6.46 x 10

7
 

 

Yoon and Stern (1996).
    *

Means within a row are different (P<0.05). 

 
 

Table 3. Effect of YC on microbial nitrogen, organic matter flow OM and true ruminal OM digestion (% of intake) 
in the rumen of steers grazing native pasture

a
. 

 

 
to 30%, when a live yeast culture was fed. Blezinger 
(2012) reported also that yeast cultures increased rumen 
bacteria numbers and improved the digestion of 
feedstuffs in both beef and dairy animals. Martin and 
Nisbet (1990) indicated that YC stimulated NH3 
production by the mixed ruminal population, suggesting 
that YC may enhance proteolysis. This increase in NH3 
production may be due to the YC providing additional 
nutrients to the ruminal microorganisms or possibly by 
endogenous proteolytic activity of the YC. Quigley et al. 
(1992) added S. cerevisiae to calf starter and found that 
calves fed the yeast had increased ruminal acetate and 
butyrate and decreased propionate when compared to 
the control diet. Newbold et al. (1995 and 1996) and 
Williams and Coleman (1997) also reported increases in 
viable bacteria that could be recovered from the rumen of 
animals fed yeast. In the dairy industry, YC products 
were first used in cow rations to increase DMI during the 
transition period or periods of stress (Garrett, 2000). 
Cellulolytic bacteria in the rumen are stimulated by YC 
and fiber digestion in calves and cows is improved by 
adding YC to the diet. Yeast also provides growth factors, 
such as malate and vitamins, which stimulate lactate 
utilizing bacteria, which helps stabilize rumen pH 
preventing risk of acidosis (Rossi et al, 2006). Yeast does 
not grow in rumen fluid but retains metabolic activity and 
viability (Newbold et al., 1996). (Tables 1-3) 

Effect of yeast on rumen parameter  
 
From the nutritional point of view, feeding farm animal's 
total feed mixture (TFM) supplemented with ADY may be 
support the intestinal microflora to increase the digestion 
of fiber, especially, cellulose in the TFM and 
consequently improved the utilization of the diet. The 
increase in cellulose digestion may be responsible in the 
increase of the VFAs production which is the building 
blocks for the protein, fat and vitamins synthesis 
necessary to allow the increase in weight gain and feed 
efficiency (Maynard et al., 1979). There is about 10 % 
reduction in rumen ammonia concentration and 9.4% 
more non protein nitrogen at duodenum by YC 
supplementation (Erasmus et al., 1992). Supplementation 
of 10 g YC /day improves methionine from 13.5 to 14.5 % 
and lysine from 4.5 to 5.8% in total essential amino acids 
in duodenal digesta and improvement in duodenal 
digesta can occur by two ways: increase in microbial 
protein synthesis and improved ratio of methionene and 
lysine to total amino acids at duodenum (Putnam et al., 
1997).  Sc increased also the number of ruminal total

 

bacteria and cellulolytic bacteria (Newbold et al., 1995 ), 
stimulated the growth

 
of the cellulolytic bacteria, 

fibrobacter succinogenes and ruminococcus
 

albus 
(Callaway and Martin, 1997) (Tables 4-7) 
 

 

a
 Olson et al. (1994).

    *
 Yeast Culture mean is different from control (P<0.05). 

Items Microbial N 
(gm/day) 

Microbial OM flow 
(gm/day) 

True ruminal OM digestion (% 
of intake) 

Month Control YC Control YC Control YC 
Late June 54.1 63.8 608 716 65.0 70.3 

*
 

Late July 57.5 92.1
*
 721 1138

*
 59.6 66.2 

*
 

Late August 84.6 80.9 1082 1057 58.4 60.1 
Early October 86.4 81.3 1092 970 52.8 53.8 

 
 

Low fiber high starch diet
b  

High fiber low starch diet
a
 Colony forming units 

(cfu/ml) YC Control YC Control 
1.2 x 10

10
 7.7 x 10

9
 2.55 x 10

10
 1.96 x 10

10
 Total Bacteria 

1.2 x 10
8*

 6.6 x 10
7
 3.98 x 10

9*
 2.50 x 10

9
 Cellulolytic Bacteria 

1.0 % 0.9 % 15.4 % 12.9 % % Cellulolytic Bacteria 
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Table 4. Effect of YC on rumen VFAs in lactating dairy cattle fed low fiber high starch diet and high fiber low starch diet 
 

 
 

a
Harrison et al. (1988).

        b
 Weidmeier et al. (1987).

 

*
Means within a row are different (P<0.05),

 **
 Means within a row are different (P<0.01). 

 
 

Table 5. Effect of YC on rumen fermentation parameters in gestating dairy cows consuming high fiber diet just prior to calving
a
. 

 

Items Control YC 
pH 6.65 6.53 

*
 

Ammonia-N, mm/l 101.8 74.2 
**
 

Acetate 77.5 89.1 
*
 

Propionate 19.9 18.3 
Isobutyrate 0.9 1.1 

**
 

Butyrate 13.9 11.4 
**
 

Isovalerate 0.9 0.8 
Valerate 1.0 1.0     

 

 a
 Robinson, 1997.

  *
 Means within row are significantly different at P<0.05, 

**
 or at P<0.01. 

 
 

Table 6. Effect of YC on ruminal liquid dilution rate (% hr
-1

) in five independent studies. 
 

     Items Control YC 
Adams et al. (1981) 10.3 11.0 
Wiedmeier et al. (1987) 8.90 9.52 
Harrison et al. (1988) 11.7 12.9 
Olson et al. (1994) 17.8 18.4 
Yoon and Stern  (1996) 13.8 12.5 

*
 

Average 12.50 12.86 
 
*
 Means within a row are different (P<0.05). 

    
 

Table 7. Influence of Yea-Sacc
1026

 on rumen fermentation and fiber digestion*. 

 

Rumen fermentation and 
fiber digestion 

Source Diet Benefit 
Papers Experiments Control 

diet 
Diet + Yea-

sacc
1026

 
Overall 

% 
%  expts 

Rumen fermentation parameters (mM/L) 
pH   13 21 6.36 6.46 +1.6 86 
Ammonia N 11 18 18.2 18.8 +3.2 40 
VFA's 12 20 84.8 89.4 +5.4 65 
Lactate 6 9 8.6 7.9 -8.1 67 
Rumen Bacterial Counts (x10

9
) 

Total 4 6 2.89 4.12 +42.4 100 
Cellulolytic 5 7 2.02 2.42 +20.0 86 
Non-cellulolytic                                         4 6 0.87 1.70 +95.0 100 

Digestion of Neutral detergent fiber (%)  
In vitro (24 h) 2 5 43.2 42.7 -11 60 
In sacco (24 h)                                               4 8 46.5 49.6 +6.6 75 
In vivo                                                             6 6 54.8 56.9 +3.9 83 

 

*Robinson (2010). 

 

Rumen  VFAs Fed low fiber high starch diet
a
 Fed high fiber low starch diet

b
. 

Conc. (mm/l) Molar % Conc. (mm/l) Molar % 
Control YC Control YC Control YC Control YC 

Acetate 91.4 88.9 53.1 48.2
**
 44.77 45.68 69.30 68.80 

Propionate 47.2 55.4 27.4 30.0
**
 9.04 9.16 14.00 13.80 

Butyrate 25.3 26.8 14.7 14.5 8.01 8.63 12.40 13.00 
Iso-acids 8.6 13.5 5.0 7.3 

*
 2.75 2.96 4.25 4.46 

Total 172.2 184.5 -- -- 64.60 66.40 -- -- 
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Effect of yeast on digestibility 
 
Adding Yeast to diet of high yielding cows may be 
increase in celluolytic fiber digestion and consequently 
enhance utilization of feed and improve feed efficiency 
(Putnam et al., 1997). The improvement in CF digestibility 
as a result of adding yeast may be due to that yeast 
stimulates the cellulolytic bacteria (Robinson and Garrett, 
1999). Umesh et al., (1997) reported that the 
concentrations of total, total viable and cellulolytic 
bacteria increased significantly by 41.0, 33.5 and 57.4%, 
respectively, with YC supplements to the diet of buffalo 
calves. Miranda et al. (1996) found that Sc increased in 
situ lucerne NDF digestion and propionate concentration 
at both 25 and 27% levels of NDF. Moreover, Plata et al. 
(1994) found also NDF digestibility increased with Sc 
addition (48.6 vs. 60.45). This increased in CP 
digestibility may be due to the stimulation of proteolytic 
bacteria (Williams, 1989; Moallem et al., 2009). (Table 8) 

Panda et al. (1995) found also that digestibility of CP 
increased from 63.9 to 68.7% with supplements of YC to 
the diet of crossbred male calves. Some of the benefits 
associated with Sc include increased DM and NDF 
digestion (Carro et al., 1992) and milk production (Kung 
et al., 1997).  El-Ashry et al. (2001) found also that 
adding live dried yeast to the buffaloes calve diet 
improved the digestibility coefficient of OM, CP, CF, EE 
and NFE. More improvement in nutritive values were 
reported by Allam et al. (2001) who found that TDN and 
DCP values increased from 73.73 to 81.88 and from 
13.19 to 15.32, respectively, when yeast  2.5 g/h/day was 
added. (Table 9) 
 
 
Effects of yeast on microbial population and ruminal 
Functions 
 
Numerous studies documented positive effects of YC not 
only on the rumen environment, but also on the 
improvement of microbial activities. YC have caused 
beneficial changes in activity and numbers of rumen 
microbes (Chevaux and Fabre, 2007). Yeast 
supplements stimulate the growth of beneficial the 
numbers of total ruminal anaerobes microorganisms in 
the rumen and stimulate the growth of beneficial the 
numbers of total ruminal cellulolytic bacteria (Jouany, 
2001). YC improve the cellulolytic activities of rumen 
microorganisms, increase their total numbers, improve 
fiber digestion, reduce lactate accumulation, reduce the 
concentration of oxygen in rumen fluid and improve 
utilization of starch supplied in the feeding ration (Girard, 
1996). In this way YC influence (inhibit) the rate of volatile 
fatty acids production and, thus, increase the stability of 
rumen environment and improve the intensity of 
digestion. YC have also directly stimulated rumen fungi, 
which may improve fiber digestion (Chaucheryas et al., 
1995) and increased the number of rumen protozoa and  

 
 
 
 
neutral detergent fiber digestion in steers fed straw-based 
diets (Plata et al., 1994). YC have also been shown to 
stimulate acetogenic bacteria in the presence of 
methanogens (Chaucheryas et al., 1995) which might 
result in more efficient ruminal fermentation.  

Many other investigators have attributed the beneficial 
effects of YC preparations directly to changes in the 
ruminal fermentation and in the microbial population in 
the digestive tract (Fallon and Earley, 2004). The ability 
of specific YC preparations to stimulate the growth of 
ruminal bacteria and to increase the concentrations of 
specific groups of beneficial bacteria in the rumen has 
been well documented (Dawson and Tricarico, 2002). 
Increased concentrations of the total anaerobic bacteria 
and of cellulolytic bacteria in the rumen have been one of 
the most consistently measured responses to YC in the 
rumen (Jouany, 2001). However, other studies have also 
suggested that YC preparations can enhance the growth 
of lactic acid utilizing bacteria (Girard, 1996), proteolytic 
bacteria (Yoon and Stern, 1996) and bacteria that convert 
molecular hydrogen to acetate in the rumen 
(Chaucheyras et al., 1995 and 1996). In addition, YC 
preparations have been shown to enhance the activities 
of fiber digesting fungi in the rumen (Jouany, 2001). 
Increased concentrations of beneficial microorganisms 
and enhanced microbial activities can be expected to 
lead to enhanced digestive processes and in the same 
time enhanced the destruction of metabolic intermediates 
that can result in ruminal dysfunction. The ability of yeast 
to stimulate specific groups of bacteria is consistent with 
many of the other physiological and metabolic effects of 
yeast observed in the rumen and can explain enhanced 
protein synthesis, improved ruminal stability, and 
improved  microbial  activities (Chaucheyras et al., 1995).  

Several lines of evidence suggest that YC supplemen- 
tation can beneficially alter nitrogen metabolism in the 
rumen (Dawson, 2002). This is reflected in lower ruminal 
ammonia concentrations observed in animals receiving 
yeast supplements and is consistent with observed 
increases in the concentrations of bacteria in the rumen 
(Denev et al., 2007). In addition, these changes are 
reflected in an increased flow of bacterial nitrogen to the 
small intestines (Erasmus et al., 1992). Altered nitrogen 
flow has also been associated with shifts in the basic 
amino acid flow out of the rumen. The beneficial increase 
in the flow of microbial protein from the rumen is 
consistent with models that predict stimulation of 
microbial growth in the rumen and more efficient 
conversion of ammonia nitrogen into microbial protein, 
since microbial protein is often used to drive protein 
synthesis in high producing ruminants (Sauvant et al., 
2004). These observations suggest a role for specific YC 
supplements in stimulating protein synthesis in both beef 
and dairy production systems (Denev et al., 2007). In 
addition, YC prevent the accumulation of excess lactic 
acid in the rumen when cattle are fed diets containing 
highly   fermentable   carbohydrates. Sullivan  and  Martin  
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Table 8. Effect of YC on apparent digestibility in lactating dairy cows fed a high –fiber low-starch diet
a
 

 

% Control YC 
Dry matter 77.0 79.1 
Crude protein 79.5 82.2 

**
 

Acid detergent fiber 69.3 70.0 
Hemicellulose 76.3 80.5 

*
 

 
a
Weidmeier et al.(1987),

*
 Means within row are different (P<0.05).

**
 Means within row are different (P<0.01). 

 
 

Table 9. Effect of YC on organic matter and crude protein digestibility
a
 

 

Items Control YC 
Apparent ruminal organic matter digestion, % 24.0 29.5

*
 

True ruminal organic matter digestion, % 38.4 43.7
*
 

Apparent total tract organic matter digestion, % 61.8 63.5 
Ruminal crude protein digestion, % 42.2 46.0

*
 

Total tract crude protein digestion, % 57.2 58.3 
 
a
Yoon and Stern (1996). 

*
Means within a row are different (P<0.10). 

 
 

Table 10. Effect of YC on energy balance and diet energy density in early lactation dairy cows
a
. 

 

Energy   parameters Control Yeast culture 

Energy Input, Mcal NEL/day 
b
 28.33 28.72 

Energy Output, Mcal NEL/day 
c
 31.51 33.11 

Energy Density, Mcal NEL/lb DM 0.83 0.86 
 
a
Robinson (1997).

     b
 Computed for feed intake based on NRC(2001).

    

c
Based on milk component (fat, protein and lactose) yield, body maintenance and body weight change. 

 
 
(1999) reported that the supplement of Sc yeast culture 
into the diet of dairy cows improved the utilization of 
lactate and digestion of cellulose. Strohlein (2003) stated 
that some yeast strains showed a better capability to use 
lactate because they stimulated its utilization by propionic 
acid bacteria. The utilization of lactate by these bacteria 
is of the major importance for the stabilization of rumen 
environment. Increased metabolism of lactic acid should 
theoretically raise ruminal pH and this may be one reason 
why these YC increased numbers of rumen cellulolytic 
bacteria and improved fiber digestion (Denev et al., 
2007). Chaucheyras et al. (1995) reported that Sc was 
able to prevent the accumulation of lactic acid production 
by competing with Streptococcus bovis for glucose and 
by stimulating the uptake of lactic acid by Megasphaera 
elsdeniiperhaps by supplying amino acids and vitamins. 
YC may improve ruminal fermentation because they are 
able to scavenge excess oxygen creating a more optimal 
environment for rumen anaerobic bacteria (Jouany, 
2001).  

A number of specific hypothetical biochemical 
mechanisms have been developed to explain the 
stimulatory effects of YC in the rumen. Some of these 
have been based on the ability of yeast to provide 
important nutrients or nutritional cofactors that stimulate 
microbial activities, while others suggest that the ability of 
yeast to control the oxygen levels in the ruminal 
environment is important. Other more recent models 

suggest that yeast can provide a focal point for the 
development of a stable microbial consortium. In this 
model, the yeast cells provide a site for metabolic 
exchanges and an environment that promotes the growth 
of beneficial microorganisms around substrates (Habeeb, 
2014). These kinds of models have many attractive 
features, but are individually limited in their ability to 
explain all of the effects associated with yeast 
supplementation in the rumen.  

Recent studies have suggested that more basic 
mechanisms are involved in the overall stimulation of 
beneficial ruminal bacteria. Chaucheyras-Durand and 
Fonty (2002) found that the degradation rate of OM was 
accelerated significantly in response to yeast 
supplementation with an improvement on the release of 
energy in the rumen to be available for microbial growth 
as well as populations of cellulolytic bacteria. Kamel et al. 
(2004) showed that the addition of 22.50 g/d of yeast 
containing Sc improved the release of energy in the 
rumen to be available for microbial growth in sheep fed 
Berseem hay compared with the inclusion of 11.25 g/d.  
 
 
Effect of yeast culture on energy balance and diet 
energy density 
 
Effects of YC on energy balance and diet energy density 
are illustrated in Tables 10, 11 and 12). 
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Table 11. Effect of YC on energy balance and diet energy density in early lactation primiparous and 
multiparous dairy cows

a
. 

 

Energy parameters Primiparous Multiparous 

Control Yeast culture Control Yeast culture 

Energy input,      Mcal 
NE /day 

b
 

24.66 26.33 33.45 35.50 

Energy output,  Mcal NEL/day 
c
 

24.81 26.92 35.25 38.97 
†
 

Energy density, Mcal NEL/lb 
DM 

0.74 0.75 0.78 0.83 
††

 

 
 a
 Robinson and Garrett (1999).

   b
 Computed for feed intake based on NRC (2001).

    

c
 Based on milk component (fat, protein and lactose) yield, body maintenance and body weight change.

    

†
 Means within a row are different (P=0.09), 

††
 Means within a row are different (P=0.12). 

 
 

Table 12. Effect of YC on energy balance and diet energy density in early lactation dairy cows. 
 

Energy parameters Primiparous Multiparous 
Control YC Control YC 

Energy input, Mcal NEL/d
a
 24.66 26.33 33.45 35.50 

Energy output, Mcal NEL/d
b
 24.81 26.92 35.25 38.97 

Energy density, Mcal NEL/kgDM
c
 1.64 1.65 1.72 1.82 

 
a
Computed from NRC (2001).

   b
Based on milk component yield (fat, protein and lactose), body maintenance and body 

weight change.
  c

 Calculated based on energy output. 
 
 
 
CONCLUSION 
 
It is concluded that effects of yeast additives on rumen 
microbiota have been identified are improvement of 
rumen maturity by favoring microbial establishment, 
stabilization of ruminal pH and interactions with lactate-
metabolizing bacteria, increase of fiber degradation and 
interactions with plant cell wall degrading microorganisms 
ending to improve fiber digestion and feed utilization. 
 
 
REFERENCES 
 
Adams DC, Galyean ML, Kiesling HE, Wallace JD, Finkner MD (1981) 

Influence of viable yeast culture, sodium bicarbonate and monensin 
on liquid dilution rate, rumen fermentation and feedlot performance 
of growing steers and digestibility in lambs. J Anim Sci., 53, 780-789 

Allam A. M.; K. Elshegly; B. E. A. Borhami and M. A. Mohamed (2001). 
Effect of Baker's Yeast (Sacchromyces Cerevisiae) 
Supplementation on digestion in sleep and milk response in dairy 
Cows. Egyptian J. Nutrition and feeds, 4 (special Issue):315-323. 

Blezinger,S.B. (2012). Yeast products can have positive effects on 
cattle performance. Cattle Today. Online. 

Broadway PR., JA Carroll and NC Sanchez (2015). Live Yeast and 
Yeast Cell Wall Supplements Enhance Immune Function and 
Performance in Food-Producing Livestock: A Review. 
Microorganisms 2015, 3, 417-427. 

Brossard, L.; F. Chaucheyras-Durand; B. the late Michalet-Doreau and 
C. Martin (2006). Dose effect of live yeasts on rumen microbial 
communities and fermentations during butyric latent acidosis in 
sheep: newtype of interaction. Anim. Sci. 82, 1-8. 

Callaway, E. S. and S. A. Martin (1997). Effects of Saccharomyces 
cerevisiae culture on ruminal bacteria that utilize lactate and digest 
cellulose. J. Dairy Sci. 80:2035-2044. 

Carro, M. D.; P. Lebzien and K. Rohr (1992). Effects of yeast culture on 
rumen fermentation, digestibility and duodenal flow in dairy cows fed 
a silage-based diet. Livest. Prod. Sci. 32: 219-229. 

Chaucheryras, F., G. Fonty, G. Bertin and P. Gouet  (1995). In vitro 
utilization by a ruminal acetogenic bacterium cultivated alone or in 
association with an Archea methanogen is stimulated by a probiotic 
strain of Saccharomyces cerevisiae. Appl. Environ. Microbiol., 61: 
3466-3467. 

Chaucheyras, F.; G. Fonty; G. Bertin; J. M. Salmon and P. Gouet 
(1996). Effect of a strain of Saccharomyces cerevisiae (Levucell 
SC), a microbial additive for ruminants, on lactate metabolism in 
vitro. Can. J. Microbiol. 42 : 927-933. 

Chaucheyras-Durand, F. and Fonty (2002). Influence of probiotic yeast 
(Saccharomyces cerevisiae on microbial colonization and 
fermentations in the rumen of newborn lambs. J. Gen. Microbiol. 
34:30-36. 

Chaucheyras-Durand, F. and G. Fonty (2001). Establishment of 
cellulolytic bacteria and development of fermentative activities in the 
rumen of gnotobiotically-reared lambs receiving the microbial 
additive Saccharom- yces cerevisiae. Reprod. Nutr. Dev. 41: 57-68. 

Chaucheyras-Durand, F. and G. Fonty (2006). Effects and modes of 
action of live yeasts in the rumen. Biologia (Bratislava) 61 (6): 741-
750. 

Chaucheyras-Durand, F.; N.D. Walker and A. Bachc (2008). Effects of 
active dry yeasts on the rumen microbial ecosystem: Past, present 
and future. Animal Feed Science and Technology, 145, Issues 1-
4:5–26.  

Chevaux, E. and M. M. Fabre (2007). Probiotic yeast in small 
ruminants. Feed Mix, 15 (1):28029 

Dawson, K.A. (2002). Manipulating Rumen Microbial Population to 
Improve Animal Productivity. Proc. Intermountain Nutrition Conf.  On 
Animal Nutrition, Health and Profit, Utah State University, USA, pp 
1-22. 

Dawson, K.A., and Tricarico, J. (2002). The evolution of yeast cultures-
20 years of research In: Navigating from Niche Mankets to 
Mainstream. Proceedings of Alltech’s European, Middle Eastern and 
African Lecture Tour, pp 26-43. 

Denve, S. A., Tz. Peeva, P. Radulova, P. Stancheva, G. Staykova, G. 
Beev, P. Todorova and S. Tchobanova (2007). Yeast cultures in 
ruminant nutrition. Bulg. J. Agric. Sci., 13: 357-374 

EL-Ashry, M. A.; A. M. Kholif; H. A. El-Alamy; H. M. El-Sayed and T. A. 
El-Hamamsy (2001). Effect of different yeast cultures supplemen- 



 
 
 
 

tation to diet on the productive performance of lactation buffaloes. 
Egyptian J. Nutrition and feeds 4: 21-33. 

Erasmus, L. J., P. M. Botha, and A. Kistner. (1992). Effect of yeast 
culture supplement on production, rumen fermentation, and 
duodenal nitrogen flow in dairy cows. J. Dairy Sci. 75:3056–3065. 

Erdman, R. A. and B. K. Sharma (1989). Effect of yeast culture and 
sodium bicarbonate on milk yield and composition in dairy cows. J. 
Dairy Sci. 72 : 1929. 

Fallon, R.J. and Earley, B. (2004). Effects of Yea-Sacc®1026 inclusion 
on the performance of finishing bulls offered an all concentrate diet. 
Proceedings of the 20

th
 Annual Symposium „Nutritional Bio 

technology in the Feed and Food Indus tries” (Suppl. 1), Lexington, 
KY, USA, pp 75 

Garner, M. R.; M. R. Gronquist and J. B. Russell (2004). Nutritional 
requirements of Allisonella histaminiformans, a ruminal bacterium 
that decarboxylates histidine and produces histamine. 
Curr.Microbiol.49:295-299. 

Garrett, J. (2000). Use Yeast Culture to “Feed the Rumen 
First.Diamond V. 

Girard, I.D. (1996). Characterization of stimulatory activities from 
Saccharomyces cerevisiae on the growth and activities of                
ruminal bacteria. PhD Dissertation. University of Kentucky, 
Lexington, USA. 

Gozho, G. N.; D. O. Krause and J. C. Plaizier (2006). Rumen 
lipopolysaccharide and inflammation during grain adaptation                    
and subacute ruminal acidosis in steers. J. Dairy Sci. 89: 4404-
4413. 

Gozho, G. N.; J. C. Plaizier; D. O. Krause; A. D. Kennedy and K. M. 
Wittenberg (2005). Subacute ruminal acidosis induces ruminal 
lipopolysaccharide endotoxin release and triggers an inflammatory 
response. J. Dairy Sci. 88: 1399-1403. 

Habeeb, A. A. M. (2104). Current view of the significance of yeast for 
ruminants. A Review: Role of yeast and modes of action (under 
publication). 

Harrison, G. A.; R. W. Hemken; K. A. Dawson; R. J. Harmon and K. B. 
Barker (1988). Influence of addition of yeast culture supplement to 
diets of lactating cows on ruminal fermentation and microbial 
populations. J. Dairy Sci. 71:2967-2975. 

Higginbotham, G. E.; C. A. Collar; M. S. Aseltine and, D. L. Bath (1994). 
Effect of yeast culture and Aspergillus oryzae extract on milk yield in 
a commercial dairy herd. University of California Cooperative 
Extension. J. Dairy Sci. 77:343-348. 

Hooper, L. V.; M. H. Wong; A. Thelin; L. Hansson; P. G. Falk and J. I. 
Gordon (2001). Molecular analysis of commensal host-microbial 
relationships in the intestine. Science 291: 881-884. 

Jouany, J.-P. (2001). A new look at yeast cultures as probiotics for 
ruminants. Feed Mix 9: 17-19. 

Kamel, H. E. M.; Sekine, J.; El-Waziry, A. M. and Yacout, M.H.M. 
(2004). Effect of Saccharomyces cerevisiae on the synchronization 
of organic matter and nitrogen degradation kinetics and microbial 
nitrogen synthesis in sheep fed Berseem hay. Small Rum.Res. 
52:211-216. 

Kumar, U.; V. K. Sareen and S. Singh (1994). Effect of Saccharomyces 
cerevisiae yeast culture supplement on ruminal metabolism in 
buffalo calves given a high concentrate diet. Anim. Prod. 59:209-
215. 

Kung, Jr.; L. E. M. Kreck, and R. S. Tung (1997). Effects of a live yeast 
culture and enzymes on in vitro  ruminal fermentation and milk 
production of dairy cows. J. Dairy Sci. 80:2045-2051. 

Lila, Z. A.; N. Mohammed; T. Yasui; Y. Kurokawa; S. Kanda and H. 
Itabashi (2004). Effects of a twin strain of Saccharomyces 
cerevisiae live cells on mixed ruminal microorganism fermentation in 
vitro. J. Anim. Sci. 82: 1847-1854. 

Linn, J. and M. Raeth-Knight. (2006). “Yeast in Dairy Cattle Diets.” Four 
State Dairy Nutrition and Management Conference. :85-90. 

Lynch, H.A. and S.A. Martin (2002). Effects of Saccharomyces 
cerevisiae culture and Saccharomyces cerevisiae live cells on in 
vitro mixed ruminal microorganism fermentation. J. Dairy Sci. 85: 
2603-2608.  

Martin, C.; L. Brossard and M. Doreau (2006). M´ecanismes 
d'apparition   de l'acidose  ruminale latente   et   consequences  
 

Habeeb et al.  087 
 
 
 

 physiopathologiques et zootechniques. INRA Prod. Anim. 19: 93-
108. 

Martin, S.A. and D.J. Nisbet (1990). Effects of Aspergillus oryzae 
extract on fermentation of amino acids, Bermuda grass and starch 
by mixed ruminal microorganisms in vitro. J. Anim. Sci. 68:2142-
2149. 

Maynard L. A. ; J.K. Loosli ; H.F. Hintz and R.G. Warner (1979). Animal 
Nutrition. 7

th
edition. Tata McGraw-Hill Publishing Company Limited, 

New Delhi, pp : 1-602. 
Miranda, R.L.A. ; M.G.D. Mendoza ; J.R. B Gama ; M.S. Gonzalez ; R. 

Ferrara ; C.M.E. Ortega and P.M.A. Cobos (1996) Effect of 
Saccharomyces cerevisiae or Aspergillus oryzae cultures and NDF 
level on parameters of ruminal fermentation. Animal Feed Science and 
Technology, 63: 289-296 . 

Moallem U1, Lehrer H, Livshitz L, Zachut M, Yakoby S.(2009). The 
effects of live yeast supplementation to dairy cows during the hot 
season on production, feed efficiency, and digestibility. J Dairy Sci.; 
92(1):343-351. 

Newbold, C. J.; R. J. Wallace; X. B. Chen and F. M. McIntosh (1995). 
Different strains of Saccharomyces cerevisiae differ in their effects 
on ruminal bacterial numbers in vitro and in sheep. J. Anim. Sci. 73: 
1811-1818. 

Newbold, C.J., R.J. Wallace, and F.M. McIntosh. (1996). Mode of action 
of the yeast Saccharomyces cerevisiae as a feed additive for 

ruminants. Brit. J. Nutr. 76 : 249-261. 
Nocek, J. E. (1997). Bovine acidosis: implications on laminitis. J. Dairy 

Sci. 80, 1005 -1028. 
NRC(2001). National Research Council, Nutrient Requirements of Dairy 

Cattle, 7
th
 Revised Edition, National Academy Press. National 

Academy of Sciences, Washington, D.C, USA.. 
Olson, K. C.; J. S. Canton; D. R. Kirby and P. L. Norton (1994). 

Influence of yeast culture supplementation and advancing season 
on steers grazing mixed-grass prairie in the northern Great Plains: 
II. Ruminal fermentation, site of digestion, and microbial efficiency. 
J. Anim. Sci. 72:2158-2170. 

Panda, A. K.; R. Singh and N. N. Pathak (1995). Effect of dietary inclusion 
of Saccharomyces cerevisiae on growth   performance of crossbred 
calves. J. of Applied Animal .Research, 7: 195-200.  

Plata, P.F.; M.G.D. Mendoza; J.R. B. Gama and M.S. Gonzalez (1994) 
Effect of a yeast culture (Saccharomyces cerevisiae) on neutral 
detergent fiber digestion in steers fed oat straw based diets. Animal 
Feed Science and Technology. 49: 203 -210. 

Putnam, D. E., C. G. Schwab, M. T. Socha, N. L. Whitehouse, N. A. 
Kierstead, and B. D. Garthwaite. (1997). Effect of yeast culture in 
the diets of early lactation dairy cows on ruminal fermentation and 
passage of nitrogen fractions and amino acids to the small intestine. 
J. Dairy Sci. 80 : 374–384. 

Quigley, III, J.D., L.B. Wallis, H.H. Dowlen, and R.N. Heitmann. (1992). 
Sodium bicarbonate and yeast culture effects on ruminal 
fermentation, growth, and intake in dairy calves. J.Dairy Sci., 
75:3531-3538. 

Robinson, P. H. (1997). Effect of yeast culture (Saccharomyces 
cerevisiae) on adaptation of cows to diets postpartum. J. Dairy Sci. 
80:1119-1125. 

Robinson, P. H. and J. E. Garrett (1999). Effect of yeast culture 
(Saccharomyces cerevisiae) on adaptation of cows to                 
postpartum diets and on lactational performance.  J. Anim. Sci., 
77:988-999. 

Robinson, P.H. (2010). Yeast Products for Growing and Lactating 
Ruminants: A Literature Summary of Impacts on Rumen 
Fermentation and Performance. Cooperative Extension Specialist 
Department of Animal Science, University of California, Davis, CA 
95616 

Rossi, C.A. Sgoifo, V. Dell-Orto, A.L. Bassini, E. Chevaux, and G. 
Savoini. (2006). Effects of live yeast in beef cattle studied. 
Feedstuffs. 16: 11. 

Russell, J. B. and D.B. Wilson (1996). Why are ruminal cellulolytic 
bacteria unable to digest cellulose at low pH? J. Dairy Sci., 79:1503-
1509. 

Russell, J.B. and T. Hino (1985). Regulation of lactate production in 
Streptococcus bovis: a spiraling effect that contributes to rumen 
acidosis. J. Dairy Sci.68:1712-1721. 



088  Merit Res. J. Agric. Sci. Soil Sci. 
 
 
 
Sauvant, D.; S. Giger-Reverdin and P. Schmidely (2004). Rumen 

acidosis: modeling ruminant response to yeast culture. In: Lyons, 
T.P., Jacques, K.A. (Eds.), Nutritional Biotechnology in the Feed 
and Food Industry. Nottingham University Press, Nottingham, pp. 
221-229. 

Strohlein, H. (2003). Back to nature.  Live yeasts in feed for dairy cows. 
DMZ, Lebensm. Ind. Milchwirtsch., 124: 68–71. 

Sullivan, H. M. and S. H. Martin (1999). Effects of Saccharomyces 
cerevisiae culture on in vitro mixed ruminal microorganism 
fermentation. J. Dairy Sci., 82: 2011–2016 

Umesh, K. ; V. K. Sareen; S. Singh; U. Kumar and S.Singh (1997). 
Effect of yeast culture supplement on ruminal microbial populations 
and metabolism in buffalo calves fed a high roughage diet. Journal 
of the Science of Food and Agriculture, 73 : 231-236.  

Wiedmeier, R. D.; M. J. Arambel and J. L. Walters (1987). Effect of 
yeast culture and Aspergillus oryzae fermentation extract on ruminal 
characteristics and nutrient digestibility. J. Dairy Sci., 70:2063-2068. 

 
 

 
 
 
 
Williams, A.G. and G.S. Coleman (1997). The rumen protozoa. In: 

Hobson, P.N., Stewart, C.S. (Eds.), The Rumen Microbial 
Ecosystem, second ed. Chapman & Hall, London, UK : 73-139. 

Williams, P. E. V. (1989). The mode of action of yeast culture in ruminal 
diets. A review of the effect on rumen fermentation patterns. In 
Biotechnology in the feed industry, Altech Tech. Publication, 
Nicholasville, Kentucky, USA: 65.  

Williams, P. E.; C. A. Tait; G. M. Innes and C. J. Newbold (1991). 
Effects of the inclusion of yeast culture (Saccharomyces cerevisiae 
plus growth medium) in the diet of dairy cows on milk yield and 
forage degradation and fermentation patterns in the rumen of 
steers. J. Anim. Sci., 69: 3016-3026. 

Yoon, I.K. and M.D. Stern. (1996). Effect of Saccharomyces cerevisiae  
and Aspergillus oryzae cultures on ruminal fermentation in dairy 
cows. J. Dairy Sci.,79: 411-417. 

 
 
 
 

 


