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Abstract 
The objective was to assess the effect of the addition of Saccharomyces cerevisiae yeast culture in the 

feeding of cattle’s on in vitro digestibility and zootechnics performances. Sixteen Holstein cattle’s were 

randomly divided into two equal groups (8 cattle’s per group) during 147 days with 15 days of adaptation were 

used in this study according to age (14.8 ± 2.2 months and 15.3 ± 1.4 months respectively for control group (C) 

(group without yeast supply) and Yeast one (Y) (group receiving 28g live yeast /head/day)), initial body weight 

for the two groups (413 ± 21kg (Pr.>0.8)) at the beginning of trial. Cattle’s were either fed the same ration. Each 

cattle in the yeast group (Y) additionally received 28 g/head/day yeast of Saccharomyces cerevisiae in powder 

on the concentrate. Ration is composed of wheat straw (5kg DM/head/day) and concentrates (8kg 

DM/head/day). The weights are made every 2 weeks with a livestock weighing scale. The refusal quantities of 

wheat straw are also weighed each control. It is noted that the entire quantity distributed concentrate is ingested. 

A significant (P <0.01) increase in the mean total daily gain (ADGT) during the trial was noted (300) g / head. 

And a significant (P <0.01) increase in the final weight gain (FWG) of (36.4) kg / head for the (Y) group 

compared to the (C) group. Feed Intake does not differ with yeast intake. Voluntary feed intake increased for 

group (Y) at 8
th
 week until the end of trial but without significatif difference. For food conversion, it was similar 

for (Y) group and (C) group with around (2.61 ± 0.004, P >0.05), respectively. 

Keywords: Fattening cattle’s; Concentrate; Productivity; Nutrient digestion; Saccharomyces 

cerevisiae 
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Introduction 
In Tunisia, cattle’s breeding is an important component of agricultural production and the national 

economy. As a result of population growth, the state has always invested in improving the beef sector to meet the 

ongoing need for red meat. The increase in the number of cattle was at the expense of the available food. This 

intensification of livestock production has led to excessive use of concentrated feeds and cereals in animal feeds, 

specifically in the fattening of young bulls. Nevertheless, to succeed fattening, certain conditions must be 

respected and a minimum of knowledge in breeding is necessary. In order to value their products and improve 

their incomes, these feeders increase the proportions of concentrated feeds in animal feed without taking into 

account the risks of metabolic diseases such as acidosis led by this misuse, leading to decreased performance. To 

prevent this risk, several studies have shown that the use of food additives seems to be an effective solution to 

limit the risk of latent acidosis in ruminants. 

In particular, yeast Saccharomyces cereviciae has been widely studied (Chaucheyras-Durand et al., 

2008; Desnoyers et al., 2006; Chaucheyras-Durand and Durand., 2010). They make it possible to maintain good 

animal health following digestive comfort and thus improve their zootechnic performance. 

The objective of this study is to explore the effect of the addition of live Saccharomyces cerevisiae 

yeast in the feeding of cattle’s on in vitro digestibility and zootechnic performance in intensify system. 

Materials and Methods 
Study area  

Work was carried out between February and June 2017 in north eastern Tunisia, at the farm of a 

particular fattening breeder during 147 days. Analysis was carried out of Animal Nutrition laboratory of High 

School of Agriculture of Mateur, Tunisia.  

Animals and experimental design 

 Sixteen Holstein cattle were split into two equal groups ((8) cattle per group) according to age (15 

months), body weight (413 ± 21 kg) fed the same ration (composed of wheat straw and concentrate).  The ration 

consists of wheat straw ((5) kg DM / head / day) and (8) kg DM concentrate for the control group (C) and for 

group (Y). Each bull of the yeast group (Y) received more than (C) group (28) g / head / day of yeast 

Saccharomyces cerevisiae powder on the concentrate.  

Measurements  

The weights were measured every two weeks with a cattle scale. We also calculated the average daily 

gain (ADG), the total daily gain (TADG), the final weight gain (FWG) and the feed conversion (FC). The 

refused quantities of wheat straw are also weighed each control with a balance. It should be noted that the entire 

amount of concentrate is ingested. 

Chemical analysis  

Chemical composition of various feed resources was determined in Animal Nutrition laboratory of High 

School of Agriculture of Mateur, Tunisia (Table 1). Nutritive values of experimental aliments were determined 

following the method described by Sauvant (1981). Samples of diets were dried in a forced-air oven at 105 °C 

for 24 h to determine DM. Dried samples were then ground through a 1-mm screen. Ground samples were used 

to determine ash content (450 °C for 8 h), crude fiber (CF) by the method of Weende (AOAC, 1984). Fat matter 

was determined by Randhall (AOAC, 1984). Crude protein (CP) was determined by Kjeldahl method (AOAC, 

1984).  

Statistical analysis 

The results of the effects of diets on the measured parameters (weights, average daily gain (ADG), feed 

intake, food conversion (FC)) were subjected to analysis of variance with the GLM procedure of the statistical 

package SAS (2000) and compared by t-test diff. The statistical model was:Yij = μ + Ri + eij 

With: Yij: measured parameter; μ: overall mean; Ri: fixed effect of diet (i= 1, 2); eij: residual error term. 

Results  
Chemical composition of foods 

The chemical composition of foods is shown in Table 1. For wheat straw, it has a low crude protein 

(CP) content (4%) and fodder unit (FU) (0.4 FU / kg DM). The CP content could be considered deficient 

(Norton, 1994). For feed concentrate, CP and FU contents are 11.9% and 1.09 FU/kg DM respectively.  

Growth weight (w) and average daily gain (adg) 

The results showed that supplementation of 28 g yeast Saccharomyces cerevisiae per head per day in 

the food only increase significantly adg (2
th

week) by 187.5 g/d; (P<0.0006) and adg (12
th

week) by 98.4 g/d; 

P<0.04) respectively. There was a significant (P<0.01) increase of tadg (adg during all trial) by 300g / head 

respectively for Y group and C one and a significant (P<0.02) increase of (fdg) one (Table 2). 
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Table 1. Chemical composition and nutritive value of diets 

 

 
 

DM : dry matter ; OM : organic matter ; CP : crude protein ; FM : fat 
matter ; CF : crude fiber ; FU : meat fodder unit : NEA : non extractif 

azote ;  PDIE: digestible protein in the intestines of energy origin; PDIN: 

digestible proteins in the intestin of  microbial when the ration is deficient 
in degradable nitrogen. 

 

 

 

 

 

 

Table 2. Effect of Saccharomyces cerevisiae yeast feeding on growth (Weight (W)) and adg 

 

 

 

 

 

 

 

 

 

a. b Mean values with different letters in the same row 

are significantly different; MSE: mean standard error; 

(±): standard deviation;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Effect of Saccharomyces cerevisiae on feed intake and food conversion (fc) 

 

 

 

 

 

 

 

 

a. b Mean values with different letters in the 

same row are significantly different; MSE: 
mean standard error; (±): standard deviation. 

   
 

 

 

 

 

Diets Concentrate Wheat bran 

DM 89.61 89.51 

TN (%DM) 1.90 0.64 

CP (%DM) 11.9 4 

CF (%DM) 6.3 29.3 

Ash (%DM) 9.0 7 

OM (%DM) 91.0 88.3 

FM (%DM) 4.3 - 

NEA (%DM) 68.5 - 

PDIE (g / Kg DM) 96 48 

PDIN (g / Kg DM) 80 22 

FU / Kg DM 1.06 0.4 

Item Group MSE Pr. >F 

Control Yeast 

 
 

 

 
 

Weight 

(kg) 

0 Week  416.3 ±80.6 409.4 ±50.8 67.3 0.8 

2thWeek   442.0 ±79.9 459.5 ±50.5 66.9 0.6 

4thWeek  469.9 ±92.5 492.3 ±48.3 73.8 0.5 

6thWeek  486.5 ±92.2 519.0 ±59.2 77.5 0.4 

8thWeek  498.5 ±89.0 535.3 ±65.1 77.9 0.3 

10thWeek  510.9 ±91.0 544.9 ±55.3 76.6 0.4 

12thWeek  536.3 ±98.9 585.0 ±54.5 81.4 0.2 

14thWeek  557.6 ±102.3 599.1 ±60.4 85.5 0.3 

16thWeek  578.0 ±101.2 610.1 ±56.8 81.1 0.4 

18thWeek  603.9 ±98.9 620.6 ±50.1 80.1 0.6 

 

 
 

 

Average 
daily gain 

(g/d) 

0 Week  198.1b ±70.7 385.6a ±97.9 85.4 0.0006 

2thWeek   164.0 ±103.1 192.6 ±69.1 87.7 0.5 

4thWeek  79.2 ±46.0 127.4 ±68.2 58.1 0.1 

6thWeek  133.3 ±78.6 180.6 ±124.8 104.2 0.3 

8thWeek  103.1b ±58.7 210.7a ±102.7 82.0 0.02 

10thWeek  169.2 ±94.4 267.6 ±76.7 86.7 0.04 

12thWeek  164.4 ±60.6 174.7 ±62.8 61.5 0.7 

14thWeek  203.8 ±75.0 185.7 ±53.8 66.0 0.6 

16thWeek  215.6 ±88.6 196.4 ±83.3 86.1 0.7 

Total daily gain  
(0-18 week) (g/d) 

1300b ±0.3 1600a ±0.2 25.9 0.01 

Final weight gain (Kg) 187.6b ±33.1 224a ±23.4 0.2 0.02 

Item Group MSE Pr. >F 

Control Yeast 

Intake 
(g DM/d) 

0 Week  159.8 ±30.61 157.2 ±19.30 25.5 0.8 

2thWeek   169.6 ±30.37 176.3 ±19.19 25.30 0.6 

4thWeek  180.2 ±35.15 189.6 ±18.35 28.00 0.5 

6thWeek  186.5 ±35.02 198.5 ±22.58 29.4 0.4 

8thWeek  191.1 ±33.84 205.0 ±24.74 29.6 0.3 

10thWeek  195.8 ±34.56 208.6 ±75.74 58 0.4 

12thWeek  205.4 ±37.57 223.9 ±80.90 63 0.26 

14thWeek  213.5 ±38.89 232.6 ±84.36 65.7 0.27 

16thWeek  221.3 ±38.45 239.6 ±86.48 66 0.28 

18thWeek  231.1 ±37.59 248.6 ±89.07 68 0.28 

Food 
conversion 

2thWeek   2.605 ±0.005 2.607 ±0.003 0.004 NS 

4thWeek  2.607 ±0.005 2.597 ±0.033 0.004 0.4 

6thWeek  2.608 ±0.005 2.614 ±0.013 0.004 0.33 

8thWeek  2.608 ±0.004 2.610 ±0.003 0.003 0.3 

10thWeek  2.609 ±0.004 2.610 ±0.002 0.003 0.4 

12thWeek  2.610 ±0.004 2.610 ±0.002 0.003 0.39 

14thWeek  2.611 ±0.004 2.613 ±0.002 0.003 0.23 

16thWeek  2.611 ±0.004 2.613 ±0.002 0.002 0.1 

18thWeek  2.612 ±0.003 2.613 ±0.001 0.002 0.23 
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Feed intake and feed conversion (fc) 

Voluntary intake increased for the Y group from the third control, but this increase wasn’t mentioned a 

significant difference (P >0.05). For the feed conversion, it was similar for the Y group and the C group which 

was around (2.6 ± 0.003; P < 0.05) (Table 3). 

Parameters and rumen fermentation facies 

This study showed (Table 4) that supplementation with yeast Saccharomyces cerevisiae didn’t affect the 

facies’ parameters fermentation (omd, vfa’s concentration and ME) and also the ammoniacal nitrogen (P>0.05). 

In vitro gas production in 100 glass syringes ml undergoes a rapid evolution after incubation. After 24 hours of 

incubation the C diet registers the largest amount of gas (62.5 ml/ 0.3g DM) and is followed by the diet 

containing yeast Saccharomyces cerevisiae which gives a lower amount (55.5 ml / 0.3 g) (Figure 1). 

 The kinetic parameters of the in vitro fermentation of different substrates, deduced from the exponential 

model of Orskov and Mc Donald (1979) are mentioned in the table 4.  

Table 4. The parameters a, b, c et a+b of non linear model of gaz production and estimated parameters  

from gaz produced at 24 hours : comparaison of the two trial diets (C) and (Y). 

Item Group MSE Pr. >F 

Control                   Yeast 

a (ml) -3.1b (±1.6) -2.7a ±2 0.4.10-4 <0.0001 

b (ml) 109.6a (±15) 113.6b ±11 0.36.10-5 <0.0001 

c (h-1) 0.02b ±0.0006 0.03a ±0.0006 0 <0.0001 

a + b (ml) 106.5a ±0.003 110.9b ±0.001 - <0.0001 

Prod gaz 24 h (ml) 42.7 ± 8.8 56.0 ±10.8 15.3 0.4 

Total  Gaz (ml) 63.7± 2.5 64.3±0.6 2.9 0.5 

OMd (%) 73.6 ±2.8 76 ±1.4 4.9 0.26 

ME (Kcal) 1919 ±332 2419 ±407 576 0.4 

VFA (mmol/syringe) 1.27 ±0.07 1.33 ±0.04 0.004 0.26 

N-NH3 (mg/ml) 0.16 ±0.04 0.20 ± 0.02 0.0009 0.15 
a. b Mean values with different letters in the same row are significantly different; MSE: mean standard error; (±): standard deviation; OMd: 
organic matter digestibilty ; ME: metabolic energy ; VFA: volatile fatty acids ; N-NH3:  ammoniacal nitrogen ; a: the amount of gas produced 

(ml) from the immediately soluble substrate ; b: potential gas production: the amount of gas produced (ml) from the fraction of the insoluble 
but potentially degradable substrate ; c: the rate of gas production (% / h)  

 
 

 
 

Figure 1. Kinetics of gas production by the two tested diets 

 The mixture (concentrated feed + yeast) is the most rapidly fermented by the microbiota ruminal (0.03 

(h
-1

)) followed by concentrated feed) (0.02 (h
-1

)). In vitro fermentation of two substrates is dependent on a lag 

phase, indicated by the negative value of the soluble fraction (a) (-3.1 ml/0.3 g DM and -2.7 ml/0.3 g DM 

respectively for C and Y diets respectively), which partly explains its low degradation.  

This lag phase seems to be due to the time required for microorganisms to adhere and colonize dietary 

fiber. Regarding the other parameters, the values predicted mention that the digestibility of the organic matter of 

the concentrated feed alone is 73.6% and 76% for the mixture, which explains why the addition of yeast has no 

significant effect on this parameter (P = 0.26> 0.05). It's the same for ME released by the different substrates (P 

= 0.4 > 0.05). As well as despite VFA totals record, the respective values were 1.27 (mmol / syringe) for the 
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concentrated feed alone and 1.33 (mmol / syringe) for (concentrated feed + yeast), the statistical analysis shows 

no significant difference (P= 0.26 > 0.05). As expected, the addition of the yeast culture increased the production 

of nitrogen ammoniacal (N-N3) for the two regimens (respectively 0.16±0.04 and 0.20±0.02 mg / ml for (C) and 

(Y) groups). But without a significant difference (P = 0.15> 0.05). 

 

Discussion 
Animal performance 

Throughout the experimental period, the distributed ration is energetic so that it can cover the 

corresponding requirements. It contains a high proportion of potentially acidogenic foods (about 60% of 

concentrated feed), the chemical composition and their dietary values are shown in Table 1. The proportions in 

CP were respectively 11.5% for the concentrated feed, 11.9% for farm concentrate and 4% for straw. This ration 

can cause a state of ruminal acidosis (according to the feeder, it often records cases of acidosis marked by 

diarrhea and lameness). According to Sauvant and Giger-Reverdin (2016) this pathology is found almost 

systematically in intensive rearing when animals at high performance level receive rations rich in concentrated 

foods. Also, with proven results, Desnoyers (2008) has shown that the main causes of acidosis seem to be a poor 

adaptation of the rumen to the diet, too fast or too much ingesting and rapidly fermentable carbohydrates. 

The evolution of the mean quantity of volontary ingested food during the trial period was 14.3 and 14.4 

kg GM/head/day respectively for the bulls of the C group  and the experimental one  Y during the first week of 

control. The intake sudden a slight increase after the 10
th

 week then it knows an improvement to reach its 

maximum towards the end of the test (20.7 vs. 22.7 Kg GM/head/d for the C group and Y one respectively) with 

a slight superiority for Y group. 

Over the overall period, the two diets caused a different eating behaviour (Table 3). In fact the values of 

the total ingested green matter recorded 58.9±5.1 and 56.1±8.4 kg for the Y and C groups respectively. It is clear 

that the incorporation of  live yeast as a food additive has no significant effect on this measured zootechnical 

parameter (P = 0.4 > 0.05). These results are consistent with what has been reported by Haimoud-Lekhal et al. 

(1999); Cano Lopez et al. (2010) and Desnoyers (2008) who found that yeast supplementation does not affect the 

amount ingested. While a study carried out by Moncoulon and Auclair (2001) showed that the incorporation of 

Saccharomyces cerevisiae  yeast into the diet significantly reduced the amount of dry matter intake by 2.6%. 

During this work, the live weight of young cattle evolved from 373.3 kg to 564 kg for the C group and 

from 375 kg to 618 kg for the Y one at the end of the trial, with a remarkable superiority for the bulls of the Y 

group. According to Table 2, the bulls that did not receive a Saccharomyces cerevisiae yeast  achieved a weight 

gain of 190.7 Kg compared to 243 Kg for those of the Y group. The statistical analysis reveals that these weight 

gains differ significantly (P = 0.001 <0.01) between the two groups with a significant difference of 52.3 Kg is 

observed between the average values obtained. Regarding average daily gain (adg), the statistical analysis 

reveals that there are significant differences only for the adg (2
th

week) (P = 0.04 <0.05) and the overall adg (P = 

0.0008 <0.01) which has undergone a remarkable improvement. At 1970 ± 0.03 g / d for bulls that received a Y 

against 1560 ± 0.03 g/ day for the C group. 

 These results are consistent with those obtained by Majdoub-Mathlouthi et al. (2011) who showed that 

the addition of yeast to fattening bulls fed on poor forage resulted in an improvement in the adg of 39.6% with a 

significant increase (P <.0.01) of the weight at the end of the trial. These results could probably be explained by 

an improvement in the parameters of ruminal fermentations. Indeed, Leloutre and Andrieus (2007) and also 

Desnoyers (2008) proved that, in general, the influence of yeasts is more important for diets rich in concentrate 

and for animals with a high level of ingestion. That is to say in the case of acidogenic diets distributed in farms 

conducted intensively. The yeast intake seems to be able to modify the physico-chemical parameters of the 

rumen in a way that is beneficial for the animal by allowing a greater synthesis of  VFA and highly significant 

increases (P <0.01) of the concentration of acetate and propionate, while maintaining a relatively high pH, 

decreasing the lactic acid concentration, improving the digestibility of the organic matter and subsequently 

inducing an increase in weight gain. 

The results obtained (Table 3) showed that the diet supplemented by yeast caused on average a slight 

improvement in the index of food conversion (fc) to those obtained with the control diet (7.6±2.5 and 4.9±0.9  kg 

GM / kg gain for C and Y groups respectively). The effect of this food additive on food conversion is 

significantly (P = 0.02 <0.05) on this experimental model suggesting that yeast probably improved rumen 

conditions (rumen comfort) and the efficacy of microbial flora in the rumen (Beauchemin et al., 2003). 

From all the results obtained during this work, it appears that the capacity of this food additive to exert its effect 

in bulls lies in the improvement of food conversion, as has already been demonstrated in many cases (Cano 

Lopez et al., 2010, Majdoub-Mathlouthi et al., 2011). 
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Rumen fermentation parameters 

This trial allowed us to study the effects of yeast culture and their wall as a food additive on the 

fermental profile of the rumen which is characterized by different variables such as the digestibility of organic 

matter (OMD), the metabolizable energy (ME), volatils fatty acids (VFA) and ammoniacal nitrogen (N-NH3). 

These were determined after prediction by the in vitro gas production method (Menke and Steingass, 1988). 

The gas production results for the different substrates as a function of time are shown in Figure 1. The 

production of in vitro gas in 100 ml glass syringes undergoes rapid evolution after incubation. After 24 hours of 

incubation the control diet registers the largest amount of gas (62.5 ml / 0.3g DM) and is followed by the diet 

supplemented by yeast which gives a smaller amount (55.5 ml /0.3g). 

The kinetic parameters of  the in vitro fermentation of the different substrates, deduced from the 

exponential model of Orskov and Mc Donald (1979), are shown in Table 4. They reveal that the highest value of 

the volume of gas is recorded for the Y diet (110.9 ml / 0.3 g DM) against the C diet displays a lower value 

(106.5 ml/0.3 g DM). 

The mixture (concentrated feed + yeast) is the most rapidly fermented by the ruminal microbiota (0.03 

(h
-1

)) followed by the concentrated feed) (0.02 (h
-1

)). 

The in vitro fermentation of two substrates is dependent on a lag phase, indicated by the negative value 

of the soluble fraction (a) (-3.1 ml / 0.3 g DM and -2.7 ml / 0.3 g DM respectively for C and Y feeds), which 

partly explains its low degradation. This lag phase seems due to the time required for microorganisms to adhere 

and colonize dietary fiber. Concerning the other parameters, the predicted values mention that the digestibility of 

the organic matter of the concentrated feed alone is 73.6% and 76% for the mixture, which explains why the 

addition of the live yeast has no significant effect on this parameter (P = 0.26> 0.05). It is the same for the 

metabolizable energie released by the different substrates (P = 0.4> 0.05). As well as despite the fact that the 

total VFA record, the respective values were 1.27 (mmol/syringe) for the concentrated feed alone and 1.33 

(mmol/syringe) for (the concentrated feed + yeast), the statistical analysis shows no significant difference (P = 

0.26> 0.05). 

As expected, the addition of the yeast culture increased the production of ammoniacal nitrogen (N-

NH3) for the two regimes (0.16±0.04 and 0.20 ±0.02 mg / ml for the (C) and (Y) groups respectively).  

In view of the results obtained in our test, the OMD, the concentration of the AGV and ME were not 

affected by the addition of the intake of the food additive, as was the ammonia nitrogen concentration of the 

rumen. Studies in adult animals have shown no effect of yeast supplementation on these fermental parameters of 

the rumen (Jouany 1994, Rey-mickael 2012). Conversely, a study by Marden (2007) showed an increase in 

ruminal VFA concentration during yeast supplementation. In addition, Desnoyers (2008) indicated that the 

influence of these types of additives on the digestibility of organic matter is positive for diets with less than 67% 

concentrate but negative for diets with more than 67% concentrate.  Likewise, the positive effect of yeasts on 

certain parameters, such as AGV, can also be simultaneously increased for diets rich in concentrate and rich in 

NDF. 

 The results are therefore extremely variable in the literature, which means that many factors, in 

particular the diet, can modify the influence of yeast on ruminal fermentations. The results found are in 

agreement with those of Cano Lopez et al. (2010) who found no significant differences between the two 

treatments at the level of the adg (p> 0.05), even if numerically it is higher in the animals that received the yeast. 

On the other hand, the trials carried out by El' Hassan et al. (1993) and Hancock et al. (1994) on young bulls 

reported a significant increase in adg when animals were fed an acidogenic diet and this could be the cause of the 

yeast effect which probably helps to limit fermentative disturbances in the rumen generally caused concentrated 

diets (Desnoyers, 2008). 
Conclusion  

 The mode of action in the rumen of yeast culture appears to be associated with factors such as enzymes, 

peptides, and proteins associated with the fermentate on which the yeast cells were grown and extracted that 

affect microbial metabolism. Our results confirm the importance of yeast Saccharomyces cerevisiae 

supplementation in the diet of fattening cattle’s to improve growth and final daily gain. And it appears crucial to 

explore the mechanisms of action of the Saccharomyces cerevisiae metabolic activities and intra-ruminal lipid 

and nitrogen metabolism of ruminants. 
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