
Egyptian J. Nutrition and Feeds (2017), 20(1): 29-39 

Issued by The Egyptian Society of Nutrition and Feeds   

IMPACT OF PROBIOTICS SUPPLEMENTATION ON SOME PRODUCTIVE 

PERFORMANCE, DIGESTIBILITY COEFFICIENT AND PHSIOLOGICAL 

RESPONCES OF BEEF BULLS UNDER HEAT STRESS CONDATIONS 

 

A. Y. Kassab, H. A. Hamdon and A.A. Mohammed
 

Department of Animal Production, Faculty of Agriculture, New valley, Univ. of Assiut,71526, Egypt.  

 

(Received 10/1/ 2017, Accepted 27/2/ 2017) 

 

SUMMARY 

 

his experiment was carried out in the New valley Governorate during May tell September 2016 

in privet farm. Twelve crossbreed beef bulls average 252.98 to 255.66 kg body weight (BW) 

were used in this study. Animals were divided randomly into three groups (4 animal/group). The 

first group (G1) served as control. The second and the third groups (G2 and G3) were supplemented with 

commercial probiotics at a rate of 0.5 to 1.00 gm/ kg of concentrate mixture, respectively. The animals were 

fed individually on concentrate fed mixture, berseem hay and wheat straw to cover the requirement of DM 

and TDN for average body weight and daily gain of beef. Experimental period lasted 150 days. 

Digestibility coefficients of different nutrients and nutritive values (TDN and DCP %) of the experimental 

rations were calculated. Blood samples were collected from each animal at day 0, 75 and 150 of experiment 

period. Serum samples of all animals were assayed for determenation of triiodothyronine (T3), thyroxine 

(T4), total protein, albumin, glucose, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) 

concentrations. Body weight (BW) of animals was recorded at the beginning of experimental period and 

monthly thereafter. Total gain, daily gain and daily average feed intake were calculated. Thus, value of feed 

efficiency was calculated. Monthly average of ambient temperature, relative humidity and temperature 

humidity index were calculated during the experimental period. Monthly of THI values in the present study 

during experimental period from May to September recorded more than 74. Thus, animal suffered from 

heat stress. Also, the present results indicated that supplementation of probiotics in the diet of beef bulls led 

to positive effect on rectal temperature and respiration rate in G3 and G2 compared to control group G1. 

Values of rectal temperature and respiration rate during experimental period were decreased in G2 and G3 

as a result of supplementation of probiotics in comparison with G1, but the differences were not significant. 

The present results indicated beneficial effect of feeding beef bulls on diets supplemented with probiotics to 

eliminate heat stress. Digestibility coefficients of different nutrients improved in treatments. The best values 

of digestibility coefficients of nutrients were recorded in G3 followed by G2 and the lowest values were 

recorded in control group (G1). Also, supplementation of probiotics led to significant (P<0.05) effect on 

total digestible nutrients (TDN) and digestible crude protein (DCP) in G3 in comparison with G2 and G1. 

Final BW of beef bulls and daily gains recorded the higher value in G3 followed by G2 and the lower value 

of was recorded in G1. At the same time, feed intake and feed efficiencies in G3 recorded higher values in 

comparison with G2 and G1. The results indicated that the mean concentrations of total protein, albumin, 

glucose, AST, ALT, T3 and T4 were increased in G2 and G3 in comparison with G1. The present results 

illustrated that improvement of net profit as a result of supplementation probiotics in G2 and G3. From the 

present results it can be concluded that supplementation of probiotics in the diet of beef bulls improved 

growth performance, nutrient digestibility and physiological response under heat stress conditions. Such 

improvement is due to a positive effect on blood metabolites parameters as physiological responses 
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INTRODUCTION 

 

There are numerous growth promoter substances supplements to the animal feed to improve the 

animal production and potentially reduce the cost of animal breeding. The growth promoter substances 

include antibiotic growth promoters as flavomycin, probiotics, acidifiers, enzymes, herbal products, 

beta agonists, microflora enhancer and immunomodulators. Probiotic preparations have shown 

promising results in a variety of animal production areas. Generally, probiotics can be added to feed or 

water as momo or mixed cultures of live microorganisms (Todorov et al., 2007). Many strains of 

bacteria including Bacillus subtilis had the generally recognized as safe (GRAS) status from the US 

food and drug administration. Probiotics have many beneficial effects to the host animal by improve 
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dry matter intake, body weight gain and feed conversion ratio in ruminants (Abdel-Salam et al., 2014; 

Hussein, 2014; Ghazanfar et al., 2015 and Saleem & Zanouny, 2016). Also, supplementation of 

probiotics in the ration of animal led to beneficial effects on live microorganisms such as Lactobacillus 

and Bacillus which help enhancement the ruminal microorganism population (Lopez, 2000). In 

additions supplementation probiotics in animal feed had a positive effect on nutrient synthesis and their 

bio-availability (Oyetayo and Oytayo, 2005), on feed utilization (Khalid et al., 2011) and also on 

nutrients absorption (Antunovic et al., 2006; Whitley et al., 2009). However, little research has been 

conducted on the positive effect of use probiotics in animal ration under heat stress conditions. The 

present study were carried out in the New Valley Governorate, which located in Upper Egypt in 

western desert between 25º; 42& 30º; 47 E longitude, 22º 30& 29º 30N latitude and lies 77.8m altitude 

above the sea level. The climate of this area is arid and dry, essentially that of the desert. Rainfall is 

almost negligible and the maximum ambient temperature and relative humidity ranged from 42 to 46°C 

and 18 to 33%, respectively during summer days (Kassab and Mohammed, 2014).Thus, the present 

study aim to evaluate the effects of a commercial probiotic supplementation on feed intake, some 

growth performances, nutrients digestibility and physiological responses of beef bulls under heat stress 

conditions. 

 

MATERIALS AND METHODS 
 

Animal and management:  

This experiment was carried out in the New valley Governorate during May tell  September 2016 in 

privet farm. Twelve crossbreed beef bulls average 252.98 to 255.66 ± 3.19 kg body weight (BW) were 

used in this study. Animals were divided randomly into three groups (4 animal/group). The first group 

(G1) served as control group unsupplemented with probiotics. The second and the third groups (G2 and 

G3) were supplemented with commercial probiotics (ANFATOX) at a rate of 0.5 to 1.00 gm/ kg of 

concentrate mixture, respectively. The animals were kept separately in pens and fed individually on 

concentrate fed mixture (CFM), hay and wheat straw to cover the requirement of DM and TDN for 

average body weight and daily gain of beef according to NRC (2000) requirements. Experimental 

period lasted 150 days. Each 1 kg of probiotics contains: 50gm Mannan Oligosaccharide (M.O.S), 

3x10 cfu/g Bacillus subtills, 60gm Propiotic acid, 15gm Benzoic acid,15gm Acetic acid, 15gm Sorbic 

acid, 15gm citric acid, 50gm activated charcoal, 100gm liver extract, 800gm hydrated sodium calcium 

aluminosilicate  (HSCAS) and 5gm Silicon dioxide. Fresh water was available freely during all the day 

time. Digestibility coefficient of different nutrients and nutritive values of experimental ration and 

some blood parameters were determined during the study.  

Digestibility coefficient and nutritive values: 

This experiment was carried out to evaluate the effect of probiotics supplementation on digestibility 

coefficient and nutritive values of experimental rations. Fecal sample from each animal was collected 

at the last week of the experimental period twice daily at 07:00 am and 02:00 pm directly from the 

rectum, and then it was frozen until analysis. Representative fecal samples (about 10%) from each 

animal were dried at 70 °C in air- oven for constant weight. Fecal and rations samples were ground 

through 1 mm mill screen and mixed together then analyzed for DM, OM, CP, CF and EE according 

(A.O.A.C., 1990). Digestibility coefficients of DM, OM, CP, CF, EE and NFE were determined using 

acid insoluble ash (AIA %) as natural marker according to Van Keulen and Young (1977). The 

nutritive values (TDN and DCP %) of the experimental rations were calculated.  

Blood sampling analysis: 

About 10 mL of blood samples via jugular venipuncture were collected from each animal at day 0, 

75 and 150 of experiment period. The collected blood samples were quickly kept in ice pack and sent 

to the laboratory. Serum samples were obtained by centrifugation of blood samples for 15 minutes at 

3,000 r.p.m, then dispensed into two 1.5 ml Eppendorf tubes and stored at -20 °C for blood metabolites 

analysis. Serum samples of all animals were assayed for, triiodothyronine (T3) and thyroxine (T4) 

concentrations using radioimmunoassay (RIA) technique. Total protein, albumin, glucose, aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT) concentrations were determined using 

appropriate commercial test kits. The concentrations were measured using standard protocols 

(Photometer 5010 v5+). 
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Growth performance: 

Effects of probiotics supplementation on some productive performance of beef bulls were 

investigated. Body weight (BW) of animals was recorded at the beginning of experimental period and 

monthly thereafter. Final BW, total gain and daily gain were calculated. Total feed intake as dry matter 

from concentrate feed mixture, hay and wheat straw were calculated during the experimental period. 

Values of daily average feed intake, gain and feed efficiency (gain divided on feed intake) were 

calculated.  

Climatic conditions: 

Ambient temperature and relative humidity were recorded simultaneousy during the experimental 

period. A mercury centigrade thermometer was used to measure ambient temperature, while a 

hygrometer hanging from the roof of the shed at a level of about 2.5 meters from the ground was used 

to measure relative humidity. Monthly averages  of air temperature and relative humidity were 

calculated at May, June, July, August and September. Also, monthly THI values for the experimental 

sites were calculated using the equation of Mader et al., (2006). 

 THI= [0.8 x air temperature] + [(%relative humidity/100) x(air temperature – 14.4)] +46.4. 

Thermal responses: 

Rectal temperature (RT, °C) was measured using a clinical thermometer. Respiration rat (RR) was 

expressed as the number of respirations per minute (breaths/minute) and was measured by counting the 

flank movements in one minute using a stop watch. Complete inward and outward movement of the 

flank was counted as one breathe and was recorded per minute. All of these parameters were taken 

every 10 days at afternoon (12-2 p. m).   

Statistical analysis: 

Data were analyzed using General Linear Model (GLM) procedure of SAS (SAS, 2004) according 

to the following model:  

Yij = μ + Ti+ Eij 

Yij=The observation, 

 μ = The overall mean,  

Ti = Effect of treatments 

 Eij= Standard error 

Duncan’s multiple range tests, Duncan (1955) was used to compare between means of the control 

and treated groups. 

 

RUSELTS AND DISCUSSION 

 

Climatic conditions 

Average values of ambient temperature (AT) , relativity humidity (RH) and temperature humidity 

index (THI) during experimental period (May to September) in New Valley are presented in Table (1). 

The present results indicated that values of ambient temperature, relativity humidity and temperature 

humidity index were ranged from 31.03 to 36.83, 22.33 to 35.00 and 75.39 to 82.12, respectively. Also, 

the overall mean of the previous parameters were 34.22, 27.80 and 79.23 during the experimental 

period, respectively. The maximum AT, RH and THI values were recorded in July, September and 

August. Data in the present study illustrated that animals during the experimental period suffered from 

heat stress. Generally, heat stress is a combination of many environmental factors (West, 2003 and 

Bohmanova et al., 2006). Temperature humidity index is the most common parameter describing the 

level of heat stress (Bohmanova et al., 2006). THI value more than 74 means that animals are suffering 

from heat stress (Mader et al., 2006). Monthly of THI values in the present study during experimental 

period from May to September recorded more than 74. Thus, animal suffered from heat stress.  

 
 

 



Kassab et al. 

 32 

Table (1): Ambient temperature, relativity humidity and temperature humidity index (LSM 

±SE) during experimental period in New Valley.  

Months 

Ambient 

temperature (AT) 

Relativity 

humidity 

(RH) 

Temperature humidity 

index (THI) 

May 31.16±0.51 24.67± 1.15 75.39 ± 0.40 

June 35.53± 0.51 22.33±1.15 79.52±0.40 

July 36.83 ± 0.51 27.67±1.15 82.07±0.40 

August 36.53±0.51 29.33±1.15 82.12±0.40 

September 31.03 ±0.51 35.00±1.15 77.04±0.40 

Overall mean 34.22±0.88 27.80±1.98 79.23±0.69 

 

 

Thermal responses 

Rectal temperature (TR) and respiration rate (RR) as indicator thermal responses of beef bulls 

during the experimental period are presented in Table (2). The present results indicated that 

supplementation of probiotics in the diet of beef bulls led to positive effect on rectal temperature and 

respiration rate in G3 and G2 compared to control group G1. Values of rectal temperature and 

respiration rate during experimental period were decreased in G2 and G3 as a results of 

supplementation of probiotics in comparison with G1, but the differences were not significant. The 

present results are in agreement with Mostafa et al., (2014). They reported that additive of probiotics in 

dairy cow rations led to decreasing RT and RR during pre- partum and post –partum period of dairy 

cattle compared to untreated group. Also, the differences were not significant. The present results 

indicated beneficial effect of feeding beef bulls on diets supplemented with probiotics to eliminate heat 

stress. Also, the present results indicated that increasing of AT, RH and THI led to increasing RT of 

beef bulls. As the same time increasing RT values were linked with increasing RR. The present results 

are in agreement with Meriem Rajab et al., 2016). They reported that the relationship between AT, THI 

and RT in Holstein cows.  

Table (2): Effect of probiotics supplementation on thermal responses (LSM±SE) of beef bulls 

during experimental period.  

 

Months 
Treatments 

G1 G2 G3 

No. animals   4 4 4 

 
 Rectal temperature,      

(°C)  

 

May 38.30 ±0.76 38.22  ± 0.94 38.14 ± 0.39 

June 38.55 ± 0.57 38.47 ± 0.69 38.41± 0.36 

July 38.75 ± 0.59 38.57 ± 0.48 38.51 ± 0.22 

August 38.70 ± 0.54 38.62 ± 0.67 38.53 ± 0.17 

September 38.50 ± 0.38 38.34 ± 0.53 38.27 ± 0.64 

Overall mean 38.56±0.25 38.44±0.17 38.37± 0.13 

                                                                                                  Respiration rate 

                                                                                                     (time/min.) 

May 25.33 ± 1.15 25.25 ± 1.16 25.15± 1.10 

June 25.60 ± 1.14 25.41 ± 1.18 25.32± 1.19 

July 26.12± 1.11 26.00± 1.44 25.92± 1.24 

August 26.10± 1.40 26.02± 1.64 25.95± 1.23 

September 25.44± 1.25 25.23± 1.22 25.08± 1.15 

Overall mean 25.72± 1.21 25.58± 1.93 25.48± 0.82 
G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM) 

 

Chemical analyses of experimental ingredients 

The proximate analysis of different nutrients of concentrate feed mixture (CFM), hay and wheat 

straw are presented in Table (3). Concentrate feed mixture recorded the highest values of CP , while the 

lowest value recorded in the wheat straw. At the same time wheat straw recorded the highest values of 
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(CF), while CFM recorded the lowest value. Results of chemical analyses of hay and wheat straw were 

nearly similar to that obtained by CLFF (2001) and Kassab &Hamdon (2014). 

 

Table (3): Chemical composition of ingredients on dry matter (DM) basis. 

Items % 
Item 

Ash NFE CF EE CP OM DM 

6.21 61.52 14.12 2.39 15.76 93.79 88.76 CFM 

11.34 40.80 29.21 2.11 16.54 88.66 91.18 Hay 

10.95 47.43 38.71 1.12 1.79 89.05 90.35 Wheat straw 

CFM; Concentrate feed mixture composed of white corn 50%; wheat bran 30%; soybean meal 17%; 

limestone 2%; sodium chloride 0.5% and premix 0.5%. 

 

Digestibility coefficients and nutritive values of experimental rations 

 

Data presented in Table (4) showed that digestibility coefficient of different nutrients and nutritive 

values of experimental rations. The present results indicated that supplementation of probiotics in the 

rations in G2 and G3 improved the digestibility coefficients of dry matter (DM), organic matter (OM), 

crude protein (CP), crude fiber (CF), ether extract (EE) and nitrogen free extract (NFE). The best 

values of digestibility coefficients of the previous deferent nutrients were recorded in G3 followed by 

G2 and the lowest values were recorded in control group (G1). The improved of nutrients digestibility 

with probiotic supplementation may be due to increased ruminal cellulotytic microbial population 

(Ghazanfar et al., 2015). The present results are in agreement with others (Haddad and Goussous, 2005; 

Whitley et al., 2009;  Mukhtar et al., 2010 and Hillal et al., 2011; Ghazanfar et al., 2015; El-Katcha et 

al., 2016; Saleem and Zanouny, 2016 and Saleem et al., 2017). They reported that supplementation of 

probiotics in rations ruminants had positive effect on digestibility coefficients of differentt nuterints. 

On the other hand, Ding et al., (2008) in weaned lambs and Whitley et al., (2009) in goats reported that 

supplementation probiotics did not affect the digestibility of DM, OM and CP compared to control 

group. Differences in the previous results may be due to animal used, methods of administration and 

level and type of addition of probiotics (Whitley et al., 2009).  

Also, the present results illustrated that supplementation of probiotics led to significant (P<0.05) 

effect on total digestible nutrients (TDN) and digestible crude protein (DCP) in G3 in comparison with 

G2 and G1. The improvement of TDN and DCP due to improvement digestibility coefficients of 

different nutrients and digestible coefficient crude protein, respectively. The present results are in 

agreement with Saleem and Zanouny, (2016) and Saleem et al., (2017)               

 
Table (4): Effect of probiotics supplementation on digestibility coefficient of different nutrients   

and nutritive values (LSM±SE) of experimental rations.  

Item 
Treatments 

G1 G2 G3 

No. animals   4 4 4 

                                                                                       Nutrients digestibility coefficient, % 

DM 69.34 ± 2.76 71.88  ± 1.94 72.1 ± 2.39 

OM 71.33 ± 1.57
b
 72.54 ± 1.69

ab
 73.14 ± 1.36

a
 

CP 70.79 ± 0.59
b
 71.98 ± 1.48

ab
 72.62 ± 1.2

a
 

CF 60.67 ± 1.54 62.29 ± 1.67 62.16 ± 1.17 

EE 71.10 ± 1.38 72.81 ± 1.53 72.61 ± 1.64 

NFE 71.38 ± 1.68 72.81 ± 1.42 73.10± 1.40 

                                                                                                  Nutritive values, % 

TDN  63.16 ± 1.15
b
 65.03 ± 1.16

ab
 65.26± 1.10

a
 

DCP 10.02 ± 0.44
b
 10.59 ± 0.47

ab
 10.78± 0.43

a
 

a and b: Values with the different superscripts in the same row differ at P<0.05. 

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM) 
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Growth performance 

Data to study the effect of probiotics supplementation on some productive performance are 

presented in Table (5). Body weight recorded insignificant differences among groups at the beginning 

of the experimental period, while it significantly (P<0.05) increased in G3 in comparison with G2 and 

G1. Generally, final BW of beef bulls recorded the higher value in G3 followed by G2. The lower 

value of final BW recorded in G1. The present results indicated that the increase of BW at the end of 

experimental period was 7.35% and 2.80% in G3 and G2 compared to G1. Also, the present results 

showed the effect of probiotics supplementation on total gain and daily gain of beef bulls. Total gain 

and daily gain recorded significant (P<0.05) increase in G3 in comparison with G2 and G1. At the 

same time the present results illustrated that feed intake in G3 recorded higher values in comparison 

with G2 and G1. The improvement of BW, total gain and daily gain in G3 due to positive effect of 

probitics supplementation on feed intake, TDN and DCP. The present results are in agreement with 

Whitley et al., 2009; Saleem and Zanouny, 2016;  Yunus, 2016; Saleem et al., 2017. Also, in the study 

by El-Katcha et al., 2016 reported that growing lamb received Bacteria probiotic supplementation in 

drinking water result in higher final BW and weight gain. 

Also, the present results illustrated that supplementation of probiotics led to significant (P<0.05) 

effect on feed efficiency in G3 in comparison with G2 and G1. The improvement of  feed efficiency 

due to improvement total gain and daily gain. The present results are in agreement with El-Katcha et 

al., 2016. They found that growing lamb received supplementation of probiotics showed better feed 

efficiency.   

 

Table (5): Effect of probiotics supplementation on some productive performances (LSM ± SE) of                    

beef bulls.  

Item 
Treatments 

G1 G2 G3 

No. of animal 4 4 4 

Initial Body weight, kg 255.66 ± 3.19 252.98 ± 3.19 254.47 ± 3.19 

Final body weight,  kg 433.16 ± 8.77
b
 445.40 ± 8.77

ab
 465.04 ± 8.77

a
 

Total gain, kg 177.50 ± 7.47
b
 192.42 ± 7.47

ab
 210.57 ± 7.47

a
 

Daily gain, kg 1.18 ± 0.05
b
 1.28 ± 0.05

ab
 1.40 ± 0.05

a
 

Daily feed intake
*
, kg 9.12 ± 0.32 9.24 ± 0.32 9.43 ± 0.32 

Feed efficiency 0.129 ± 0.002
b
 0.138 ± 0.002

ab
 0.148 ± 0.002

a
 

a,b: Values with the different superscripts in the same row differ at P<0.05. 

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM) 
Daily  feed intake from concentrate diets, hay and wheat straw. 

Feed efficiency calculated by dividing daily gain (kg) on daily feed intake (kg/d). 

 

Blood metabolites  

 Data to study the effect of probiotics supplementation on some serum blood metabolites in beef 

bulls are presented in Table (6). Blood serum total protein and albumin concentrations of bulls at the 

beginning, at 75 and 150 days of experimental period were not significantly different. Generally, data 

in the present study indicated that the mean values of total protein and albumin concentrations were 

increased in G2 and G3 in comparison with G1 as a results of probiotics supplementation. Kummer et 

al., (1981) reported that blood serum total protein and its fractions can be used as indicator to evaluate 

the ruminant nutritional status and physiological changes.The increase of the previous parameters in 

G2 and G3 may be due to increase of digestibility coefficient of CP expressed as DCP. The present 

results are in agreement with Yousef and Zaki 2001; Kuhn, 2002; Shahen et al., 2004; Kassab, 2007; 

Zanouny 2011; Kassab & Hamdon 2014 and Saleem & Zanouny, 2016. They found that the increase in 

digestibility coefficient of crude protein might be the reason for the increase in serum total protein and 

its fractions. Also, the present results are agreement with Saleem & Zanouny, 2016; Yunus, 2016 and 

Saleem et al., 2017. They found that the supplementation of propiotics led to an increase in total 

protein and its fractions. 

The effect of supplementation probiotics on glucose concentrations values in different experimental 

groups are presented in Table (6). At the beginning of experimental period values of glucose 

concentrations in different groups recorded nearly similar results. After 75 and 150 days during the 

experimental period glucose values concentrations were increased in G2 and G3 in comparison with 
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G1. The highest values were recorded in G3, while the lowest value recorded in G1. The improvement 

of glucose values in G2 and G3 compared with G1 may be due to the positive effect of 

supplementation probiotics on the nutritive values expressed as TDN (Table, 4). Results obtained by 

Abd El-Latif (2003) in growing Friesian calves and Kassab and Hamdon (2014) in beef bulls, reported 

that there are correlation between energy in the diet and glucose concentration in blood. Moreover, 

increase of glucose concentrations in G2 and G3 compared with G1 may be, also, due to higher 

carbohydrate metabolism as a result of higher thyroid hormones secretion. Results of increasing 

glucose concentration in G3 and G2 compared with G1 as a results of probiotics supplementation are in 

agreement with the results of Saleem and Zanouny (2016) and Yunus (2016). 

 

Table (6): Effect of probiotics supplementation on some blood metabolites (LSM ± SE) of beef 

bull. 

 
G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM), 

AST= Aspartate aminotransferase , ALT= Alanine aminotransferase , T3= Triiodothyronine , T4= Thyroxine. 

 

The effect of probiotics supplementation on AST and ALT concentrations values are presented in 

Table (6). At the beginning of experimental period activity of AST and ALT recorded similar results. 

The highest value of AST and ALT at 75 or 150 days recorded in G3, while the lowest value was 

recorded in control group (G1). The concentration of AST and ALT recorded in the present study are in 

agreement with the normal ranges of AST and ALT activities (U/l) recorded previously in cattle by 

Stojevic et al., (2005). They reported that the normal ranges of AST and ALT activities are 19.2 to 

84.90 and 4.2 to 29.7, respectively. Thus, the present results indicated that the supplementation of 

probiotics did not affect the physiological functions of the important organs, practically the liver 

function. 

Treatments Periods Item 

G3 G2 G1   

4 4 4  No. of anmals 

7.14 ± 0.19 7.12 ± 0.19 7.11 ± 0.19 Day 0 

Total protein, g/dl 
8.17 ± 0.28 8.00 ± 0.28 7.50 ± 0.28 Day 75 

8.00 ± 0.28 7.99 ± 0.28 7.59± 0.28 Day 150 

3.16± 0.08 3.14 ± 0.08 3.10 ± 0.08 Day 0 

Albumin, g/dl 
3.58 ± 0.07 3.42 ± 0.06 3.30 ± 0.06 Day 75 

3.55± 0.07 3.52 ± 0.07 3.29 ± 0.07 Day 150 

64.27 ±2.17 64.25 ±  2.17 64.15 ±  2.17 Day 0 

Glucose, mg/dl 
73.78 ±1.63 72.69  ± 1.63 70.95 ± 1.63 Day 75 

74.52 ±1.58 73.55 ± 1.58 72.57 ±  1.58 Day 150 

62.37±1.98 62.35 ± 1.98 62.25 ± 1.98 Day 0 

AST, U/l 
69.19±2.84 68.82 ± 2.84 67.85± 2.84 Day 75 

79.79 ±6.76 78.32 ± 6.76 76.13 ± 6.76 Day 150 

5.43 ± 0.22 5.44 ± 0.22 5.43  ± 0.22 Day 0 

ALT, U/l 
5.95 ± 0.29 5.85 ± 0.29 5.72 ± 0.29 Day 75 

6.76 ± 0.30 6.83± 0.30 6.66 ± 0.30 Day 150 

79.28 ±2.85 79.23 ± 2.85 79.11 ± 2.85 Day 0 

T3, µg/dl 
87.06 ±4.48 86.45 ±  4.48 84.44  ±  4.48 Day 75 

91.26 ± 5.21 89.26 ± 5.21 87.59 ± 5.21 Day 150 

3.18 ± 0.21 3.13 ± 0.21 3.08 ±  0.21 Day 0 

T4, µg/dl 4.25 ± 0.32 4.12 ± 0.32 3.85 ± 0.32 Day 75 

4.99 ± 0.46 4.92 ± 0.46 4.66 ± 0.46 Day 150 
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Blood serum triiodothyronine (T3) and thyroxine (T4) hormone concentrations of beef bulls at the 

beginning, at 75 and 150 days are illustrated in Table (6). The differences in triiodothyronine and 

thyroxine concentrations were not significant at the beginning of experimental period. But, secretion of 

T3 and T4 at 75 and 150 days increased in G2 and G3 in comparison with G1. In addition, the data 

revealed that the highest values of T3 and T4 were recorded in G3 followed by G2, while values of T3 

and T4 in G1 recorded the lowest values. The increase in the secretion of the thyroid hormones in G2 

and G3 may be due to 1- The increase of carbohydrate, fat and protein metabolism 2- The increase of 

TDN intake as an indicator for energy metabolism.  Also, the increase in the thyroid hormones 

secretion may be due to there was a positive relationship between energy intake and the concentration 

of the thyroid hormones as it was reported in literature by Ahmed, 2003; Kassab, 2007; Toshihiro 

2010;  Zanouny ,2011 and Kassab and Hamdon, 2014. 

Economical efficiency  

Table (7) illustrated that the effect of supplementation probiotics on economical efficiency of 

experimental rations. The present results indicated that total feed intake cost (cost of concentrate, cost 

of hay, cost of wheat straw and probiotics) were 2786, 2878 and 2974 L.E. for G1, G2 and G3, 

respectively. In addition, the net profit (total price of total gain- total feed cost) recorded 2539, 2895and 

3343 L.E. for G1, G2 and G3, respectively. 

 The results indicated that improvement of net profit as a result of supplementation probiotics in G2 

and G3. The highest values of net profit were recorded in G3 followed by G2, while the lowest value 

was recorded in G1. The highest values of net profit in G3 due to higher total gain and daily gain 

obtained in this group as results of increase of feed intake. The present results are in agreement with 

those Kassab and Hamdon (2014). 

  

Table (7): Economical efficiency of fattening beef bulls by probiotics supplementation. 

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM) 
Total price (6) = Price (2) + Price (3) + Price (4)+ Price (5) 

 Net profit = Price (1) – Total price (6).  

Price of kg/ (L.E): Gain=30, Concentrate= 2.80, Hay= 1.5, Wheat straw= 0.9, Probiotics=200.  

The time of experiment (May to September2016)  

 

CONCLUSION 

 

From the present results it can be concluded that supplementation of probiotics in the ration of beef 

bulls improved growth performance and nutrients digestibility under heat stress conditions. Such 

improvement is due to a positive effect on blood metabolites parameters as physiological responses. 

  

 

Item 
Treatments 

G1 G2 G3 

Total gain, kg 177.50  192.42 210.57 

Price (1) of total gain 5325 5773 6317 

Feed intake of concentrate, kg 670 655 652 

Price (2) of concentrate 1875 1833 1826 

Feed intake of hay, Kg 354 380 395 

Price (3) of hay 531 570 593 

Feed intake of wheat straw, kg 422 454 472 

Price (4) of wheat straw  380 409 425 

Price (5) of probiotics -- 66 130 

Total price (6) 2786 2878 2974 

Net profit, L.E. 2539 2895 3343 

Improvement, % 100 114 132 
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الىمى ومعاملات الهضم والاسحجابات الفسٍىلىجٍة لعجىل  بعض خصائص جاثٍر إضافة البروبٍىجك على

 الحسمٍه جحث ظروف الإجهاد الحراري

 

      و عبد الىاصر احمد محمد حمدون محمد حاجم عبد القادر ،أٌمه ٌىسف كساب 

 مصر. –أسٍىط  – جامعة أسٍىط -كلٍة الزراعة بالىادي الجدٌد   -حاج الحٍىاوً قسم الإو  

 

و. اعخخذو فً هزِ 2012اجشَج هزِ انخجشبت فً احذي انًضاسع انخاصت بًحافظت انىادي انجذَذ خلال انفخشة يٍ ياَى انً عبخًبش 

كجى. لغًج هزِ انحُىاَاث ػشىائُا انً رلاد  299.22انً  292.52ػجم حغًٍُ خهُظ وكاٌ يخىعظ اوصاَهى بٍُ  12انذساعت ػذد 

-G2( ككُخشول .ايا انًجًىػت انزاَُت وانزانزت ) G1حُىاَاث فً كم يجًىػت(. اعخخذيج انًجًىػت الاونً ) 4يجًىػاث بىالغ )

G3 ث فشدَا ػهً انؼهف جى /كجى ػهف يشكض ػهً انخىانً ولذ حى حغزَت انحُىاَا 1.00و 0.9( حى اضافت انبشوبُىحك انخجاسي بًؼذل

انًشكض و دسَظ انبشعُى وحبٍ انمًح نخغطُت الاحخُاجاث انغزائُت يٍ انًادة انجافت وانًشكباث انغزائُت انًهضىيت طبما نًخىعطاث انىصٌ 

ائُت َىو ولذ حى خلال هزِ انذساعت حمذَش يؼايلاث انهضى وكزنك انمًُت انغز 190ويؼذلاث ًَى انؼجىل. ولذ اعخغشلج يذة انخجشبت 

( حى اخز ػُُت يٍ انذو يٍ كم حُىاٌ فً  DCP( وبشوحٍُ خاو يهضىو ) TDNنهؼلائك فً صىسة يجًىع يشكباث غزائُت يهضىيت )

(َىو يٍ بذاَت انخجشبت. ولذ حى انحصىل ػهً عُشو انذو يٍ انؼُُاث نخمذَش حشكُض انخشااَىدورُشوٍَُ  190,  59بذاَت انخجشبت ) صفش , 

(T3 ٍُوانزُشوكغ ) (T4  وانبشوحٍُ انكهً والانبُىيٍُ وانجهكىص و )AST  وALT اَت انخجشبت رى شهشَا . حى وصٌ انحُىاَاث يٍ بذ

حخً َهاَت انخجشبت و حى حغاب انضَادة انكهُت فً انىصٌ وكزنك يؼذل انضَادة انُىيُت وكزنك حى حغاب يؼذل انغزاء انُىيً انًأكىل 

ى وبانخانً حى حغاب انكفاءة انغزائُت. ولذ حى خلال انخجشبت حغجُم انًخىعظ انشهشي نكم يٍ دسجت حشاسة انجى وَغبت انشطىبت وح

خلال فخشة انخجشبت يٍ ياَى انً عبخًبش   THI( خلال فخشة انخجشبت. ولذ اظهشث انُخائج اٌ  THIحغاب دنُم انحشاسة وانشطىبت )

وهزا َؼًُ اٌ انحُىاَاث خلال فخشة انخجشبت حمغ ححج حارُش الاجهاد انحشاسي. كًا اظهشث انُخائج اٌ  54عجهج يخىعظ اػهً يٍ 

ئك ػجىل انخغًٍُ ادث انً حارُش اَجابً )َم(( دسجت حشاسة انًغخمُى ويؼذل انخُفظ ورنك فً انًجًىػت اضافت انبشوبُىحك انً ػلا

انزاَُت وانزانزت يماسَت بانًجًىػت الاونً حُذ ادث انًؼايلاث انً اَخفاض فً دسجت حشاسة انًغخمُى ويؼذل انخُفظ فً انًجًىػت 

ٍ نى حكٍ انفشوق يؼُىَت وبانخانً اظهشث انُخائج انفائذة الاَجابُت ػُذ حغزَت انؼجىل ػهً انزاَُت وانزانزت يماسَت بانًجًىػت الاونً ونك

انؼلائك انًضاف انُها انبشوبُىحك ورنك ػٍ طشَك حخفُف الاجهاد انحشاسي انُاحج ػٍ اسحفاع دسجت حشاسة انجى وانشطىبت وكزنك 

 دنُم انحشاسة وانشطىبت.

حُذ اٌ انًؼايلاث عجهج  DCPو  TDNايم هضى انًشكباث انغزائُت انًخخهفت وكزنك كًا اٌ انًؼايلاث ادث انً ححغٍُ يؼ

افضم انُخائج فً حهك انًماَُظ فً انًجًىػت انزانزت وانزاَُت يماسَت بانًجًىػت الاونً. كًا عجم انىصٌ انُهائً نؼجىل انخغًٍُ اػهً 

كًا اٌ اضافت انبشوبُىحك ادي انً صَادة يىجبت فً يؼذل انضَادة انُىيُت  لًُت فً انًجًىػت انزانزت يماسَت بانًجًىػت انزاَُت والاونً .

فً انىصٌ وانً صَادة انًأكىل وححغٍُ صافً انشبح فً انًجًىػت انزانزت يماسَت بانًجًىػت انزاَُت والاونً ولذ ادي رنك انً صَادة 

و  ALTو  ASTلُى كم يٍ انبشوحٍُ والانبُىيٍُ وانجهكىص وفً انكفاءة انغزائُت . واظهشث انُخائج اَضا صَادة    (P<0.05)يؼُىَت 

T3  وT4 .ًفً انًجًىػت انزانزت يماسَت بانًجًىػت انزاَُت والاون 

ويٍ هزِ انذساعت َغخطُغ اٌ َغخخه( أٌ إضافت انبشوبُىحك  إنً ػلائك ػجىل انخغًٍُ َؤدي إنً انخحغٍُ فٍ انًُى ححج ظشوف 

 َشجغ انً انخأرُش الاَجابٍ ػهً يشكباث انذو كًمُاط نلاعخجاباث انفغُىنىجُت. الإجهاد انحشاسٌ وهزا انخحغٍُ 

 

 

 

 


