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Effect of adding dry bread yeast  Saccharomyces cerevisiae 

on nutrient digestibility, pH and some blood 

Characteristics in Awassi rams 
ABSTRACT 

The aim of the study was to find out the effect of adding several levels 

of yeast on digestibility of nutrients, some characteristics of rumen fluid 

and a number of blood parameters. It was achieved in the animal house of 

the College of Veterinary Medicine / University of Tikrit from 15/7/2017 

until 01/10/2017. 16 Awassi rams were used with (36±0.34 kg) initial 

weight, and (10-12 months) of age. The animals were distributed into four 

experimental groups (4 lambs per group), and fed on four diets to which 

the yeast was added. The diets were included in the second groups T2, the 

third T3 and the fourth T4 on the yeast at rates of 3 g, 5 g and 7 g head 

/day respectively. It was provided with wheat hay as  roughage feed in 

libtum form, and concentrated feed at a rate of 2.5% of the live weight 

measured weekly for a period of 75 days. The digestibility of organic 

matter increased with an upturn in the percentage of yeast in the diet 

(56.022, 60.529, 64.402 and 63.843), as well as the fiber digestibility 

factor (59.461, 62.325, 68.568 and 67.413). While the protein digestibility 

index decreased in T2 and T3 compared with the control group (56.403, 

64.955, and 68.853 respectively) while the differences were not 

significant for the digestibility of dry matter and fatty matter. Rumen pH 

was increased to 9.675 after hours after eating the feed for the group that 

added 5 g / day of yeast to its diets. As for the blood parameters, the 

protein level decreased to 4.825 mg / 100 ml blood for the group that 

added 5 g / day. A day of yeast to its diet, compared to the control group, 

which was 5.550 mg / 100 ml of blood. 
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INTRODUCTION  

Yeasts have been used in animal nutrition since ancient times, either as a byproduct of the 

fermentation process or the commercial production of yeast for the purpose of feeding the animal, 

such as sing cell protein, or as a biological booster (Ojokoh and Uzeh, 2005). Nutritional yeast 

cultures have been used for improving rumen fermentation on a large scale since the 1950s by 

researchers Beeson and Berry (Masek et al. 2008). The yeast has multiple benefits in feeding 

ruminants, as it has led to an increase in nutrient digestibility and improved intake (Marghany et al.. 

2005) and a change in some blood parameters when adding yeast in specific proportions to the diets 

(Yalcin et al. 2011). Products containing Saccharomyces cerevisiae differ greatly in efficacy, 

mainly due to differences in the strain and viability of cells present in the yeast. Data indicate that 

yeast supplementation in the ruminant diet may improve feed intake (Robinson and Garrett, 1999), 

weight gain (Salama et al. 2002), digestion (Jouany et al. 1998), and rumen pH value (Doreau and 

Jouany, 1998) or Even providing the animal with unknown growth factors (Girard and Dawson, 
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1995) , it lead to improving the rumen environment and improving digestive and immune activities 

(Abu-Salwa, 2016) . 

Addition of yeast S. cerevisiae can improve fermentation efficiency, increase propionate 

production and reduce the acetate-to-propionate ratio. Moreover, it leads to the highest 

improvement in rumen fermentation efficiency and nutrient digestion in cattle (Khampa, 2009). In 

study that conducted by Al-Galbi et al. (2017) it indicated that giving yeast to lambs led to an 

improvement in the biochemical parameters of the blood serum, which reflects the improvement of 

their health status, which reduces the chances of infection, reduces the costs of veterinary 

treatments, and improves the performance of the animals. 

Therefore, the objective of this study was to find out the effects of adding different 

concentrations of yeast on nutrient digestibility, rumen pH and some blood parameters in adult 

Awassi rams. 

Material and Methods 

The study was conducted in the animal house within the College of Veterinary Medicine / 

University of Tikrit from 15/7/2017 until 1/10/2017. 16 Awassi rams were used with (36±0.34 kg) 

initial weight, and (10-12 months) of age. To four equal groups of 4 lambs per group, as show in 

Table (1(. 

 

Table (1( Distributing of treatment in Experiment  

None Treatment Yeast% (gm/ day) 

Control T1 (control) %0 

Second treatment T2 %3 

Third treatment T3 %5 

Forth treatment T4 %7 

 

The lambs were distributed randomly into single cages with dimensions of 1.25 x1.75 m, 

where each cage contained two feeders , the first feeder for the concentrate fed and the other feeder 

for roughage fed (wheat hay), in addition to containing a water receptacle , with the suspension of a 

metal salt block . The lambs of this study underwent a preparatory period of two weeks in order to 

accustom the lambs to the place and the fodder, and after the end of this period, the quantities of 

feed consumed were calculated and samples were taken. 

Roughage feed was provided ad libtum , while the concentrated feed (that referred in table 2) 

was provided at a rate of 2.5% of the weekly live weight of the body, with two meals , morning and 

evening, and the study lasted 75 days. The components of the diet were analyzed as stated by Al-

Khawaja et al, (1978) . 

All lambs were underwent the veterinary program in the animal house, which included 

vaccination against both foot and mouth disease and intestinal poisoning, and vaccination against 

pulmonary, tapeworm and hepatic worms, as well as injection of ectoparasites with Ivermectin and 

2cc subcutaneous 
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Table (2) Ratios and contents of ration 

Ratio Ration contents 

60 Black barley 

30 wheat grain 

8 Soya bean meal 

1 Limestone 

1 Salt 

100 Total 

14.79 Crude protein 

2572 
Metabolic Energy 

(Kcal/Kg) 

 

Measurement of digestibility: The animals were placed for a period of 10 days as a 

preparatory period, after which they were transported into digestion cages, whose dimensions were 

(1.2 x 0.6 m), which were designed for the purpose of collecting excreta and urine individually for 

each of them, and each cage was equipped with a feeder and receptacle for water. The animals were 

kept in the cages for 7 days, and every day the diet consumed by the animal was weighed and the 

excreted waste was weighed. The digestibility factor was measured for the components of the food 

as follows: 

                                  
                                      

                 
 x 100 (McDonald et al, 2010) 

Blood tests: After the end of the experiment, 10 ml of blood was drawn from each animal from 

the jugular vein (Jain, 1986), after which the samples were left for 20 minutes for clotting and then 

they were kept on  4 ° C for 24 hours , then the serum was taken using a centrifuge ( 3000 

revolutions / minute) and the samples were kept at (-20 ° C) until the analyzes were carried out. 

Blood characteristics were measured using a ready-made kit dedicated to each of the studied blood 

characteristics. 

Statistical analysis: The equation for the mathematical model was as follows: 

Yijk = μ + Pi + eijk   

The results were statistically analyzed by applying the statistical analysis system (SAS, 2001) 

using complete random design (CRD). and the significance was tested using the modified Duncan's 

multiple range test (Duncan, 1955). 

 Results 

The results that presented in Table (3) that in spite of the differences were not significant 

among the digestion parameters for the dry matter. The difference was evident with regard to the 

organic matter ingested, it was observed that the digestion parameters increased significantly 

(p≤0.05) in conjunction with the increase in the amount of added yeast. With diet 3 , 5 and 7g/ day 

(60.5296 , 64.4028 and 63.8432gm\L\day respectively compared with control (56.022 gm\L\day). 

As for the protein hum factor, a significant decrease  was observed for the animals that consumed a 

diet plus 5 g / day of yeast, as it reached 56,403 g/day of yeast and then it decreased to 64.955 g/day 

of yeast for the animals that consumed the diet plus 7 g/day of yeast, while the control group 

reached 68,853 g/day of yeast. On the other hand, no significant differences were observed between 

the experimental animals in the treatments for digesting fats, while it was significant in the 
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treatments for digesting fibers, as the treatments increased significantly  in conjunction with the 

increase in the amount of yeast that was added to the diet 3 and 5 g / day 62,325 and 68,568 

respectively compared to the control group (59,461 g/day). 

Table (3) Estimates of Digestibility  

Items Control 3 gm/day 5 gm/day 7 gm/day 

Dry m. 79.288±1.017 

A 

79.203±2.667 

A 

72.430±3.253 

A 

77.153±0.632 

A 

Organic 

m. 

56.022±0.547 

C 

60.5296±0.567 

B 

64.4028±0.383 

A 

63.8432±0.353 

A 

Protein D. 68.853±1.529 

A 

68.210±4.024 

A 

56.403±3.989 

B 

64.955±0.955 

AB 

Fat D. 82.178±0.874 

A 

81.998±2.298 

A 

77.870±3.131 

A 

83.033±0.358 

A 

Fiber D. 59.461±0.602 

C 

62.325±0.443 

B 

68.568±0.742  

A 

67.413±0.256 

A 

Note : Different letters within column indicating of significant  differences (p≤0.05) 

After observing Table (4), it appears that there are no significant differences between the 

treatments in the pH of a rumen liquid before eating the feed, and also after two hours of eating of 

the feed, while significant differences appeared between the averages after (4) hours of eating , as it 

increased In the second treatment, it equals 9,675, while it decreased to 8,550 in the control group, 

as well as in the first and third treatments, equals 7,050 and 7,850 respectively. 

Table (4) Estimates of Rumen pH 

Items Control 3 gm/day 5 gm/day 7 gm/day 

Pro 9.925±0.317 

A 

9.275±0.295 

A 

10.100±0.286 

A 

10.050±0.437 

A 

After 2 h. 8.850±0.202 

A 

8.850±0.193 

A 

8.850±0.194 

A 

8.600±0.041 

A 

After 4 h. 8.550±0.065 

B 

7.050±0.194 

C 

9.675±0.103 

A 

7.850±0.507 

BC 

Note : Different letters within column indicating of significant  differences (p≤0.05) 

As for the blood parameters, the protein level decreased to 4.825 mg\ 100 ml blood in the 

fourth treatment compared to the control group, which amounted to 5,550 mg\ 100 ml blood and the 

third treatment, which amounted to 5,700 mg /100 ml blood, as shown in Table (5). As for the 

triglycerides The three treatments were noticed, and there were no mathematical differences 

between the T2, T3 and T4 compared with control group, as the third treatment was 51,000 mg\ 100 

ml blood compared to the control group 44,500 mg\ 100 ml blood and each of the second and forth 

treatments were 48.500 and 44,750 mg/ 100 ml blood, respectively. On the other hand, the 

treatments glucose, triglycerides, cholesterol, urea and albumin the differences were noticed did not 

reach to the level of significance. 
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Table (5) Estimates of Blood Characters   

Items  Control 3 gm/day 5 gm/day 7 gm/day 

Protein 
5.550±0.171 

 A 

5.150±0.150 

AB 

5.700±0.108 

 A 

4.825±0.253 

 B 

Glucose 
35.250±1.109 

A 

32.750±0.479 

A 

35.250±1.377 

A 

33.500±2.661 

A 

Triglycerides 
44.500±5.315 

A 

48.500±1.323 

A 

51.000±3.136 

A 

44.750±3.521 

A 

Cholest. 
64.250±1.652 

A 

61.000±1.780 

A 

64.500±0.866 

A 

58.000±5.874 

A 

 Urea 
41.250±1.931 

A 

39.500±1.936 

A 

39.000±1.080 

A 

39.500±2.398 

A 

Albumin 
7.9250±0.155 

A  

7.925±0.075 A 7.8750±0.048 

A 

7.375±0.284 

 A 

Note : Different letters within column indicating of significant  differences (p≤0.05) 

Discussion 

Digestion factor: The treatments didn't differ in the digestibility of dry matter, and this may be 

evidence that they consumed close quantities of the daily ration, and that the addition of yeast didn't 

affect the palatability of the consumed feed, but the effect of adding yeast led to a noticeable 

improvement in the fiber digestibility, and it may be This caused an increase in the number of fiber-

degrading bacteria when fed yeast to animals (Rejab et al. 2013). And increase the proportion of 

consumed feed Compared with roughage that also shown in a table (2), Thus, the percentage of 

lignin decreased, and that improvement was reflected positively on the digestibility factor of 

organic matter, while there was a decrease in the protein digestibility, which may be due to the type 

of yeast used in the study in addition to the decrease in the activity of proteolytic bacteria 

(Mohammed, 2016 and Marghany et al, 2005) In addition to the quality of the feed materials 

consumed by the animals (Altayeb, 2019). The use of concentrated diets leads to an increase in the 

concentration of propionic acid and a decrease in the pH of the rumen after eating the feed 

(Mohammed and Saeed, (2019) and Kamra et al. 2002), The reason may also be due to the effect of 

the bread yeast, which is determined to reduce the pH of the rumen, to the decrease in the 

concentration of lactic acid in the rumen (Nocek and Kautz, 2006). Ondarza et al. (2010) explained 

that the mechanism of yeast action in rumen metabolism is the stability of rumen pH by maintaining 

the reduction effort, increasing the number of microbial populations that decompose cellulose and 

increasing the digestion of fiber accordingly, and using starch and sugars to reduce the rate of lactic 

acid production and avoid the acidity of rumen and liberate vitamins and factors. 

Blood characteristics: It appears from Table (2) that the diet that the experimental animals 

consumed is one, but the treatments differed in the added amount of bread yeast, in other words, the 

animals consumed the same amount of fat in the diet, and this may be the reason for the lack of 

difference in the level of glucose as well as the level of triglycerides in the blood, and accordingly, 

the effect of yeast is consistent with the study that conducted by Stanislaw and Sobiech, (2009) and 

Altayeb, (2019). The level of total protein in blood, was decreased significantly in the treatment that 

consumed a diet plus 7 g/ day of yeast, and this may be due to the decrease in protein digestion as 

noted in Table (3), which led to a decrease in the proliferation of bacteria that make up the cellular 

protein. Thus, it contributes to a decrease in total blood protein. (Chiofalo et al. 2004). 
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على هعاهل هضن العناصز الغذائيت والاس الهيدروجيني  Saccharomyces cerevisiaeاضافت خويزة الخبز الجافت  تأثيز

 وبعض هعاييز الدم للكباش العىاسيت 

 هىفق حسين الجويلي

 انعزاق –حكزَج  –جايعت حكزَج  –كهُت انطب انبُطزٌ  –فزع انصحت انعايت 

 لولخصا

خًُزة انخبش انجافت عهً يعايم هضى انعُاصز انغذائُت والاص  عذة يسخىَاث يٍ اسخهذفج هذِ انذراست حأثُز اضافت

واجزَج حهك انذراست فٍ انبُج انحُىاٍَ انخابع نكهُت انطب انبُطزٌ/  انهُذروجٍُُ نسائم انكزش وبعص صفاث انذو انكًُىحُىَت .

كغى(. وسعج انحُىاَاث انً  0.34±  36شهزاً( واوساَها ) 12-10( كبشاً عىاسُاً اعًارها )16واسخخذيج فُها ) جايعت حكزَج.

خًُزة وحضًُج انعلائك فٍ حًلاٌ نكم يجًىعت( ، وغذَج عهً اربع علائك اضُفج انُها ان 4اربع يجايُع حجزَبُت )

غى رأص/َىو عهً انخىانٍ. لذو نها حبٍ  7غى و 5غى و 3عهً انخًُزة بُسب  T4وانزابعت  T3وانثانثت  T2انًجًىعاث انثاَُت 

ً ونًذة 2.5انحُطت كعهف خشٍ بصىرة حزة فضلاً عٍ انعهف انًزكش بُسبت  َىياً. اسداد  75% يٍ انىسٌ انحٍ انًماص اسبىعُا

( ، وكذنك يعايم  63.843و  64.402،  60.529،  56.022انًادة انعضىَت يع سَادة َسبت انخًُزة فٍ انعهُمت ) يعايم هضى

يمارَت يع  T3و  T2( . بًُُا اَخفض يعايم هضى انبزوحٍُ فٍ 67.413و  68.568،  62.325،  59.461هضى الانُاف )

بًُُا كاَج انفزولاث غُزة يعُىَت نًعايلاث هضى كم يٍ انًادة عهً انخىانٍ(  68.853،  64.955،  56.403يجًىعت انسُطزة )

( ساعاث يٍ حُاول انعهف نهًجًىعت انخٍ 4بعذ يزور )  9.675انجافت وانًادة انذهُُت. ارحفع انلاص انهُذروجٍُُ نهكزش انً 

يم دو  100يهغى/ 4.825حٍُ انً غى/َىو يٍ انخًُزة انً علائمها ، ايا بانُسبت نًعاَُز انذو فمذ اَخفض يسخىي انبزو 5اضُف 

 يم دو.100يهغى/ 5.550غى/َىو يٍ انخًُزة انً علائمها ، يمارَتً بًجًىعت انسُطزة وانخٍ بهغج  5نهًجًىعت انخٍ اضُف 

 اغُاو ، خًُزة ، يعايم انهضى ، الاص انهُذروجٍُُ نهكزش ، يعاَُز انذو الكلواث الوفتاحيت :


