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SUMMARY 

 

 A total of sixteen Egyptian male buffalo steers aged 28 months weighted 330.08±10.63kg were used in this 

trial to elucidate the impact of using three types of oligosaccharides (Mannan oligosaccharide (Bio-Mos
®

), 

Esterified glucomannan (EGM-100
®

) and Galacto oligosaccharides (GOS
®

) on growth, feed conversion, 

digestibility coefficients, economic efficiency and some blood parameters. At the beginning of the experiment, 

animals were randomly allotted into four equal groups (4animals each) according to average body weight. 

Treated animals in the control group (CO) were fed on the control diet without oligosaccharides, while those in 

MOS, EGM  and GOS groups were fed on diets containing 0.1 % of each type of oligosaccharides (1 g/kg diet) 

for 120 days feeding period. Four digestibility trials were carried out to determine nutrients digestibility and 

nutritive values of experimental diets. Results revealed that digestibility coefficients of DM, OM, CF and NFE 

tended to increase significantly by feeding buffalo steers on MOS and EGM diets compared with those of 

control group. Likewise, there were significant differences (P≤0.05) in CP and EE digestibility among groups 

treated with MOS and EGM than control group. The present results showed a significant (P≤0.01) increase of 

nutritive values as TDN and ME for MOS and EGM diets compared with control.  Feeding male buffalo on 

treated diets increased (P≤0.05) the nutritive value as DCP compared with untreated ones. Live body weight 

was significantly (P≤0.05) increased as well as ADG and TG were improved (P≤0.01) in treated trials. There 

was no significant increase in daily dry matter (DMI), total digestible nutrient intake (TDNI), digestible crude 

protein intake (DCPI) and metabolizable energy (ME) due to oligosaccharide supplementation. Feeding male 

buffaloes on MOS and EGM decreased (P≤0.01) feed conversion of DM and TDN compared with control group. 

Total feed coast (LE/kg gain) was decreased due to feeding MOS and EGM supplemented diets. Feeding MOS 

and EGM increased (P≤0.05) total protein and globulin levels of blood serum which might indicate 

improvement of immune status of treated animals. Means of alanine transaminase (AST) and aspartate 

transaminase (ALT) enzymes did not differ significantly among treatments. Blood serum total lipids were 

reduced (P≥0.05), while total cholesterol concentration was (P≤0.05) lower in blood serum of treated groups 

than control and the lowest values were recorded for GOS group. It was concluded that prebiotics 

supplementation (such as oligosaccharides) in the diet of fatting male Egyptian buffaloes resulted in significant 

improvement in productive performance and digestibility coefficients without any harmful effect on animals 

health. 
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INTRODUCTION 

 

 The modern animal production system in the 

world is searching eco-friendly and healthy means 

for the enhancement of animal productivity in 

general and meat animal production in particular. In 

the recent years, Poeikhampha and Bunchasak (2011) 

used feed additive as an alternative to the antibiotics 

as growth promoter and control diseases in 

livestock’s feed especially, in the modern or intensive 

farming system. Many countries are either regulating 

the use of antibiotics in feed or setting up programs 

to reduce the overall use of antibiotic. In ruminants 

alternatives to these materials have been studied for 

several years, such as probiotics or prebiotics. Gibson 

and Roberfroid (1995) defined prebiotics as non-

digestible carbohydrates that can be able to 

beneficially modify the growth and/or activity of the 

intestinal bacterial populations towards a healthier 

microflora and improve indices of host health. 

 Ghosh and Mehla (2012) found that 

oligosaccharides are promising alternatives to 

antibiotic growth promoters because they facilitate 

and support the symbiotic relationship between host 

and microflora. Duan et al., (2016) added that, 

functional oligosaccharides are widely used in animal 

feed because of the benefits to animal growth and 

immunity. Fructo oligosaccharides (Grand et al., 

2013), galacto oligosaccharides (Kanakupt et al., 

2011) and mannan oligosaccharides (Ghosh and 
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Mehla, 2012) have been utilized as prebiotics for 

animals. Most previous studies concentrated on 

monogastric animals, because it is believed that 

oligosaccharides are degraded by ruminal microbes 

and therefore bring no additional benefit to ruminant 

diets. However, a small number of studies showed a 

benefit of oligosaccharides to ruminants (Zheng et 

al., 2018).  

 Mannan oligosaccharides(MOS) was found to 

limit body condition scoring (BCS) loss following 

parturition in spring-calving beef cows (Linneen et 

al., 2014), and increased concentrate intake in very 

young pre-wean dairy calves without affecting their 

performance (Morrison et al., 2010). Similarly, 

Franklin et al., (2005) found that during the dry 

period, supplemented cows to   MOS enhanced their 

immune response to rotavirus and the subsequent 

transfer of rotavirus antibodies to their calves . In 

some studies, Daghash, (2015) found that average 

daily gain, feed intake were increased and feed 

conversion were improved in rams fed MOS in their 

diets. In addition, Heinrichs  et al. (2013) illustrated 

that average daily weight gain (ADG) and feed 

efficiency were increased in calves fed diets 

supplemented with MOS. 

 Therefore, the objective of the current study was 

to investigate the effects of adding different types of 

oligosaccharides to buffalo diets on the nutrients 

digestibility, productive performance and some blood 

parameters. 
 

MATERIALS AND METHODS 
 

 The experiment was conducted at the Animal 

Experimental Farm, Animal Production Department, 

Faculty of Agriculture, Al-Azhar University Assiut 

branch, Assiut, Egypt.  
 

Animals and management: 

A total of 16 Egyptian male buffaloes aged 28 

months were used in this trial to elucidate the impact 

of using three types of oligosaccharides Mannan 

oligosaccharide (Bio-Mos
®

), Esterified glucomannan 

(EGM-100
®

) and Galacto oligosaccharides (GOS
®

) 

on weight gain, feed efficiency, digestibility 

coefficients, economic efficiency and some blood 

parameters. At the beginning of the experiment, 

tested animals were randomly allotted into four equal 

groups (four animals each). Average initial body 

weight was almost the same (330.08±10.63 kg) in all 

treatment groups. Treated animals in the control 

group (CO) were fed the control diet without 

oligosaccharides, while those in MOS, EGM and 

GOS groups were fed the control diet with0.1% 

oligosaccharides (1g/kg diet). The tested 

oligosaccharides are commercially available as 

BioMos
®

, EGM-100
®

 GOS
®

 which are a nutritional 

supplements manufactured by MOS, EGM and GOS 

Matrix nutrition, LLC, USA. The concentrate diet 

was consisted of 46% yellow corn, 22%  wheat  bran, 

15% decorticated cotton seeds  meal, 14% soybean 

meal,1% Vitamin-mineral (Premix
®)

), 1% limestone 

and 1% sodium chloride. Animals were individually 

fed twice at 7:00 a.m. and 3 p.m. daily. The green 

fodder (Egyptian clover, Trifolium alexandrinum) 

was fed to animals in the afternoon (4:00 p.m), wheat 

straw was offered ad libitum. While, fresh water was 

offered three times daily at 8:00, 12:00 a.m and 5:00 

p.m. 

 

Productive performance 

 Animals were weighed at the beginning of the 

experiment in the morning before feeding and 

monthly thereafter to detect body weight changes. 

Feed consumption was determined, live weight gain 

and feed conversion (kg feed / kg gain) were 

calculated. The ingredients of the diet used and 

approximate analysis are shown in Table (1). 

Chemical analysis Table (1) was carried out for diet 

samples according to A.O.A.C methods (2005).The 

animals were fed on tested diets all the time ad lib 

during the experimental period (120days). 

 

 

Table 1. Ingredients and chemical analysis (% ) of the experimental diets  

Item Ingredient, %  Chemical analysis (%  DM basis) 

Corn 46 

 CFM Wheat straw 

DM 90.85 91.78 

Wheat Bran 22 OM 93.32 89.24 

Undecorticated cottonseed meal  15 CP 16.68 3.15 

Soybean meal 14 CF 6.01 40.22 

Vitamin-mineral (Premix
®

) 1 EE 3.20 1.96 

Calcium carbonate (Limestone) 1 NFE 67.43 45.33 

Sodium chloride (Salt) 1 Ash 6.68 10.76 

 

Apparent digestibility coefficients: 

 Biological assay was designed to evaluate 

differences in digestibility values of different 

nutrients (CP, EE, CF, NFE, Ash, DM and OM) for 

the four experimental diets used throughout the 

experiment. Four digestibility trials were carried out 

to determine nutrient digestibility and nutritive values 

of the experimental diets. At the end of the feeding 

period twelve animals (three from each) were chosen 

randomly for each digestibility trial. Animals were 

healthy and in good condition at all periods. Animals 

were individually housed in metabolic cages 

supported by metal feces for feces collection. The 

experiment diets were offered daily ad lib for 22 days 

(primary period 15 days and collection period 7 

days). Fresh water was provided all the time. All 
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animals were weighed at the beginning and at the end 

of the collection period to make sure that their 

weights were maintained. Feces produced daily were 

collected in polyethylene bags and stored at – 20°C 

for seven consecutive days. The dried feces (drying 

in an electric oven at 65 C for 48 h) from each 

replicate during the seven collection days were mixed 

together, weighed, finely ground and stored in plastic 

bags. Samples of feeds and excreta were used for 

chemical analysis to determine digestibility values. 

Samples of diets and feces were analyzed for their 

content of protein, fat, fiber, and NFE (carbohydrate 

by difference) according to (A.O.A.C., 2005). The 

NFE was calculated according to the following 

equation: NEF% = 100 – (%CP + %EE + %CF + 

%Ash). Nutrients digestibility values of experimental 

trials were estimated on DM basis. Values of TDN 

and DCP were calculated according to Weiss (1999). 

 

Blood sampling and analytical methods: 

 Blood samples (about 7 ml of each sample) were 

obtained before feeding, from all experimental 

animals at the end of experimental trial (120 days) 

and resumed by Jugular vein puncture and transferred 

to dry clean 10-ml centrifuge tube. Blood samples 

were allowed to clot at room temperature and serum 

was then separated by centrifugation at 3000 r.p.m. 

for 15 minutes. Serum was decanted into clean dry 

glass vials and stored at -20°C until subsequent 

analyses. Blood serum was used to estimate total 

protein (g/dl), albumin (g/dl), total lipids (mg/dl), 

total cholesterol (mg/dl) and alanine transaminase 

(ALT) and aspartate transaminase enzymes (AST) 

using kits supplied by Diamond Diagnostics (Egypt). 

Serum total globulins concentration was determined 

by difference between serum total protein and serum 

albumin and albumin/globulin ratio was calculated. 
 

Economic efficiency: 

      Economic efficiency for all the experimental diets 

was estimated. Economic efficiency is defined as the 

net revenue per unit feed cost calculated from input 

output analysis as described by Hassan et al. (1996). 
 

Statistical analysis: 

      The data were analyzed according to SAS System 

(2004). Significant differences among treatments 

were determined using Duncan’s News Multiple 

Range Test (DMRT) (Steel and Torrie, 1980). Data 

on apparent nutrients digestibility and nutritive value 

of diets, feed intake, body weight, body weight gain  

and blood parameters  were analyzed by one –way 

analysis of variance according to the mathematical 

model : Yij= μ + τi + εij. Where Y = observations, μ = 

overall mean, τ= the effect of i
th

 treatments (i=1, 2, 3, 

4), where τ1control, τ2effect of MOS, τ3effect of 

EGM and τ4 effect of GOS, and εij= The random 

error. 

 

 

 

 

 

RESULTS AND DISCUSSION 
 

Digestibility coefficients and nutritive values of 

dietary treatments:  

 In general, digestibility coefficients of DM, OM, 

CF and NFE tended to increase significantly by 

feeding male buffaloes on MOS and EGM diets 

compared with those of the control group (Table 2). 

Likewise, there were significant differences (P≤0.05) 

in the CP and EE digestibility between animals 

treated with oligosaccharides and the control group 

(Table 2). The present results showed a significant 

(P≤0.01) increase in nutritive values as TDN and ME 

for MOS and EGM diets compared with the control 

one. Feeding male buffaloes on treated diets 

increased (P≤0.05) the nutritive value as DCP 

compared with untreated one. The results in Table 2 

indicated that, buffalo steers treated with GOS 

showed the lowest (P≤0.01 or P≤0.05) digestibility 

coefficients of DM, OM, CF and NFE compared to 

MOS, EGM and control groups, consequently, there 

is a significant (P≤0.01) decrease in the nutritional 

values of TDN, DCP and ME, Mcal of GOS group 

compared to the other groups. This decrease may be 

due to effects of three oligosaccharides on 

metabolism of intestinal microflora (Djouzi and 

Andlueux, 1997), or because the different chemical 

composition of oligosaccharides  and carbohydrate 

fermentation produces absorption as reported 

Macfarlane and Cummings, (1991) where he 

mentioned that, fermentation of carbohydrates 

produces metabolites, short chain fatty acids (SCFA), 

lactic acids and gases in proportions depending on 

the chemical composition of carbohydrates and 

bacteria involved. Zheng et al., (2018) stated that 

MOS promotes cellulolytic bacteria, causing a 

greater degradation of fiber in the rumen; and 

promotes ruminal microbes to synthesize more 

degradable microbial protein to increase N digestion. 

Attia et al., (2015) found that addition of MOS to the 

basal diet of rabbits increased (P≤0.01) digestibility 

of dry matter, organic matter, ash and crude fiber 

compared with control group. They added that 

feeding young rabbits on MOS in the diet improved 

(P≤0.01) digestibility coefficient of CP and NFE 

when compared with other groups. Furthermore, 

Daghash, (2015) suggested that the increase in long 

villi would increase the surface area that is capable of 

great absorption of available nutrients by MOS. 

While great villus height and more numerous cell 

mitosis in the intestine are indicators that the function 

of intestinal villi is activated (Yasar and Forbes, 

1999). The present results are in agreement with 

those obtained by Zheng et al., (2018) who found in 

sheep a tendency of MOS to increase the NDF and 

ADF apparent digestibility and N retention. In the 

contrast, Diaz et al. (2018) found that daily intake of 

DM, CP, NDF and EE were not affected (P≥0.05) by 

the addition of Yeast or MOS in Holstein steers fed 

grain-based diets . Jin et al. (2014) observed that 

MOS did not affect apparent nutrient digestibility in 

steers. 
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Table 2.  Effect of treatments on digestibility coefficients (% ) and nutritive values (% ) of experimental 

diets (LSM±SE) 

Item 
Experimantal  diets 

SEM Sig. 

CO MOS EGM  GOS   

Digestibility coefficients, %    

DM 62.23
b 

 62.35
ab

 63.07
a
 60.96

c
 0.254 ** 

OM 66.16
b
 66.18

b
 66.94

a
 64.92

c
 0.242 ** 

CP 77.02
a
 77.03

a
 77.53

a
 76.20

b
 0.265 * 

EE 52.39
a
 52.06

a
 52.29

 a
 49.59

b
 0.662 * 

CF 57.63
b
 63.51

a
 63.74

a
 61.67

a
 1.301 ** 

NFE 71.39
b
 71.48

b
 72.46

 a
 70.57

c
 0.253 ** 

Nutritive values, %     

TDN 68.23
bc

 68.62
b
 69.39

a
 67.58

c
 0.236 ** 

DCP 12.85
a
 12.85

a
 12.93

a
 12.71

b
 0.043 ** 

ME, Mcal/kg DM* 2.458
bc

 2.471
b
 2.498

a
 2.432

c
 0.02 ** 

a,b,c means in the same raw with different superscripts differ significantly at (P≤0.05), SEM = Standard error mean.        

*Significant at 5% level, ** Significant at 1% level.*ME, Mcal/kg DM = (TDN X 3.6)/100 (Ranjhan, 1980) and 

(Church and Pond,1982). CO = Control; MOS= Mannan oligosaccharides; EGM= Esterified glucomannan; GOS = 

Galacto oligosaccharides. 
 

Live body weight and daily gain: 

 Feeding buffaloes on MOS, EGM and GOS 

increased significantly (P≤0.05) live body weight 

when compared with control (CO) group as shown in 

Table (3). Means of body weights at the end of the 

experimental period (120 days) were 433.3, 426.7, 

421 vs. 410 kg, respectively. Daily and total weight 

gain were improved (P≤0.01) as a function of feeding 

tested oligosaccharides (MOS, EGM and GOS) in 

treated male buffaloes when compared with control 

group. MOS, EGM and GOS supplementation groups 

increased (P≤0.05) daily gain by about 24.50 %, 

18.40 % and 11.03 %, respectively in comparison 

with control. Data revealed that diet contained MOS 

appeared the best group than other treated groups. 

Similar results were observed in previous studies by 

Mandour et al., (2010) on Najdi sheep, Fath-Allah 

(2006) for crossbred lambs, Jayabal et al. (2008) for 

goat kids. In addition, Ghosh and Mehla (2012) 

found in Holstein cross calves that there was a 

significant increase (P≤0.01) in average body weight 

gain by about 22% in MOS treated group compared 

with control.   

 
 

Table 3.  Effect of oligosaccharides on live body weight and feed intake of male buffalo steers (LSM± SE) 

Item 
Experimantal  diets 

SEM Sig. 
CO              MOS          EGM                GOS          

Live body weight (kg) 

Intial body weight 328.33 331.67 330.00 330.330 10.63 ns 

Final body weight 410.00
b
 433.33

a
 426.67

ab
 421.00

ab
 10.12 * 

Total gain  (kg)  81.70
c
 101.56

a
 96.69

ab
 90.77 

b
 19.86         ** 

Average daily gain (g)  680.8
c
 846.3

a
 805.8

ab
 756.4

b
 19.86         ** 

Feed intake, kg. 

DMI/h/d 7.46 7.53 7.49 7.50 0.24 ns 

TDNI/h/d 5.09 5.17 5.20 5.07 0.15 ns 

DCPI/h/d 0.959 0.968 0.968 0.953 0.11 ns 

ME, Mcal/h/d 1.834 1.814 1.871 1.824 0.02 ns 
a,b,c means in the same raw with different superscripts differ significantly at (P≤0.05).  DMI= Dry mater intake, TDNI= total 
digestible nutrient intake, DCPI= digestible crude protein intake, ME= metabolizable energy, SEM = Standard error mean. 

*Significant at 5% level, ** Significant at 1% level. ns= no significant. CO=Control; MOS=Mannan oligosaccharides; EGM 

= Esterified glucomannan; GOS = Galacto oligosaccharides. 
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 Daily dry mater (DMI), total digestible nutrient 

intake (TDNI)   and metabolizable energy (ME) did 

not differ among group, Similarly daily digestible 

crude protein intake (DCPI) was insignificantly 

increased as a function of feeding treated 

oligosaccharides compared with untreated one (Table 

2). Increase body weight and improve daily gain of 

oligosaccharides treated animals may be attributed to 

the directly modulating the gut microbiota. The 

mechanism to promote growth performance with 

MOS is probably focused on intestinal morphology 

and nutrients utilization of ruminants, there are 

several investigator agree with this assumption 

(Demirel et al., 2007 and Zhao et al., 2012). Davis et 

al. (2002) found that MOS supplementation in pig 

diets improved nutrients utilization (digestion and 

absorption). Liu et al. (2008) indicated in weaning 

pigs that diets supplemented with chito-

oligosaccharide (COS) at 100 and 200 mg/kg LBW 

enhanced growth performance by increasing apparent 

digestibility, decreasing the incidence of diarrhea and 

improving small intestinal morphology. There is 

substantial evidence that dietary MOS modifies the 

morphology and structure of the intestinal mucosa 

and may change digestive enzyme activities and 

amino acid transport in the digestive system (Iji et 

al., 2001). 
 

Feed conversion and economic efficiency: 

   Feeding male Egyptian buffaloes on MOS, EGM 

and GOS decreased (P≤0.01) feed conversion of DM, 

TDN and DCP compared with the control group 

(Table 4). These results  may be attributed to the high 

digestibility which recorded particularly for groups 

supplemented by oligosaccharides (MOS, EGM and 

GOS) which led to increase the absorbed of nutrients 

from small intestine, consequently increase body 

weight gain and efficiency of feed utilization and to 

high daily gain of the experimental groups than the 

control one. These results are in agreement with 

those obtained by Daghash, (2015) who showed that 

feed conversion of MOS treated rams was lower than 

that of control group. Similar results were obtained in 

young calves (Ghosh and Mehla, 2012), pigs (Davis 

et al., 2002). 

 

 

Table 4. Effect of treatments on feed conversion and econmic efficiency of male buffalo steers (LSM±SE) 

Item 
Experimantal  diets 

SEM Sig. 
CO MOS EGM GOS 

Feed conversion (intake/kg gain) 

DM 9.13
a
 7.44

b
 7.76

b
 8.28

ab
 0.340 ** 

TDN 5.91
a
 4.82

b
 5.07

b
 5.26

ab
 0.214 ** 

DCP 1.40
c
 1.80

c
 2.57

b
 3.492

a
 0.135 ** 

Economic efficiency  

Feed cost, LE/h/d 41.01 41.43 41.22 41.26 1.33 ns 

Feed cost, LE/kg gain 50.20
a
 40.92

b
 42.65

b
 45.57

ab
 1.87 ** 

Economic efficiency
1
 1.10

b
 1.35

a
 1.29

a
 1.21

ab
 0.06 ** 

      RFE  % 100 122.7 117.3 110.0   
a,b,c

 means in the same raw with different superscripts differ significantly at (P≤0.05).SEM = Standard error mean. ** Significant at 

1% level. ns= no significant. CO= Control. MOS= Mannan oligosaccharides; EGM = Esterified glucomannan and GOS = Galacto 

oligosaccharides.  A price of 1 ton CFM = 5500 and wheat straw = 400 LE. Price of 1 kg live body weight = 55 LE as the dominant 

market price of finishing buffalo calves at Assiut market in this period, respectively. 1-Economic efficiency = price of one kg LBW 

(LE/kg gain) / feed cost (LE/kg gain). RFE = Assuming that the relative economic efficiency (RFE) of the control diet equal 100.  
 

 Total feed cost (LE/h/d) did no influence due to 

feeding oligosaccharides treatments compared with 

the control, while total feed coast (LE/kg gain) was 

decreased due to feeding MOS and EGM 

supplemented diets (Table 4). Economic efficiency 

increased (P≤0.01) when feeding male buffalo on 

MOS and EG M compared with the control diet. 

Similarly, relative economic efficiency was increased 

by about 122.7, 117.3 and 110.0, respectively 

compared with (100%) in CO due to feeding fatting 

buffalo on MOS, EGM and GOS when compared 

with the CO diet. Decreasing total feed cost is due to 

the decrease in feed intake and cost of kg feed. 
 

Blood metabolites 

      The effect of dietary fortification with MOS, 

EGM or GOS on some selected serum parameters of 

Egyptian male buffalo at end of 4 months 

experimental trial is shown in Table (5).  The 

supplementation of MOS and EGM significantly 

(P≤0.05) increased both blood serum total protein 

(TP) and total globulin (GL) as compared to control 

group (Table 5). Mean concentrations of serum 

albumin (AL) and AL/GL ration did not differ 

significantly due to treatments. There was  a tendency 

for lower AL/GL ratio in male buffaloes fed treated 

diets than those fed untreated one. It should be noted 

that the AL/GL ratio gives a decrease in albumin 

production by the liver which reflects normal hepatic 

function. Franklin et al. (2005) reported greater 

increases in serum total protein concentration from 

birth to 24 h in calves from cows fed (MOS) 

compared with calves from cows fed the control diet. 

Maha et al., (2012) found in Barki lambs that value 

of total globulin concentration was increased 

(P≤0.05) in the diet supplemented with EGM 

compared to control group. Daghash (2015) 

illustrated that serum total protein  and total globulins  

levels were increased while  A/G  ratio was decreased  

in MOS  treated rams  than in control one. These 

findings suggest that MOS and EGM may improve 
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the immune status of treated animals. Liang et al. 

(1998) reported that the immune modulatory effect of 

EGM may be attributed to the ability of beta-(1-3)-

glucan to non-specifically activate cellular and 

humoral components of the host immune system and 

to enhance the functional activity of macrophages. 

Furthermore, Lowry et al., (2005) added that beta-(1-

3)-glucan also stimulate the proliferation of 

monocytes and macrophages and have potent 

hematopoietic activities. In addition, serum total 

protein level is a general indication of immune status 

(White et al., 2002). 

 High serum total protein and globulins 

concentrations in treated animals may be due to that 

oligosaccharides treatments stimulates thyroid 

hormones (T3 and T4) secretion. Daghash, (2015) 

found that T3 hormone was increased significantly 

(P≤0.05) while T4 hormone was increased 

insignificantly in MOS treated rams compared with 

untreated animals. Thyroid hormones increased 

metabolic rate (Hadley, 1984), and elevated 

metabolic rate which lead to increase the production 

of gamma- globulin (Cornelius and Kaneko, 1963) 

and total protein (More et al., 1980) in different 

species of domestic animal. Also, thyroid hormone 

accelerates cellular reactions in most organs and 

tissues of the body, including the liver in which these 

proteins are formed (Smith et al., 1983). In addition, 

high concentrates intake and/or protein intake of 

MOS treated rams increased amino acids available 

for absorption and metabolism (Baillet et al., 1998). 

Activity of aspartate transaminase (AST) and alanine 

transaminase (ALT) in blood serum of male buffalo 

as affected by experimental diets are presented in 

Table (5). Means of AST or ALT did not differ 

significantly among treatments and were within the 

normal range.  These results indicated that treated 

diets to male buffaloes had no adverse effect on liver 

function and could have a positive effect on animal 

health. Maha et al. (2012) found that feed additives 

as MOS and EGM in fattening Barki lambs diet 

increased (P≤0.05) blood level of AST enzyme, 

while not affect ALT enzyme compared with control. 

In this respect, Abdel-Khalek (1995) found that the 

activity of AST and ALT was affected by quality and 

quantity of dietary protein. 

 

 

Table 5. Effect of treatments on blood serum constituents of male buffalo calves  

Item 
Experimantal  diets 

SEM Sig. 
CO MOS EGM GOS  

Total protein  (g/dl) 7.16
b
 7.74

a
 7.89

a
 7.62

ab
 0.18  * 

Albumin (g/dl) 3.89 3.31 3.73 3.42  0.22 ns 

Total globulin (g/dl)  3.27
b
 4.45

a
 4.16

a
  4.20

ab
 0.22 * 

A/G ratio 1.23 0.84  0.96  0.90  0.14 ns 

ALT (IU/dl) 22.89 23.78 24.89 24.11 0.81 ns 

AST (IU/dl )  14.00 14.67 15.33 14.33 0.50  ns 

Total lipids  ( mg/dl) 567.2  553.4  534.1  527.1 24.28  ns 

Total cholesterol (mg/dl )  220.9 
a
 214.2

a
 209.4 

ab
 183.9

b
 8.90  * 

AST: aspartate amino transaminase (GOT);   ALT: alanine amino transaminase (GPT); A/G ratio: albumin to globulin ratio.    

*= (P≤0.05), ns = (P≥0.05).    

 

 Data presented in Table (5) showed that levels of 

total lipids in male buffaloes fed diets containing 

MOS, EGM and GOS were insignificantly decreased 

(P≥0.05) compared to control group. These results 

are in agree with those obtained by Abubakr et al., 

(2014) who showed that supplementation of MOS-

diet significantly decreased the elevated serum total 

lipids concentration in rats fed on fat-enriched diet. 

Similar results were previously obtained by 

Roberfroid (2002). In addition, Van Dokkum et al., 

(1999) indicated that the consumption of prebiotics 

have no significant effects on blood lipids. Although 

the available data about the mechanistic effects of 

prebiotics on lipid metabolism are limited, but 

Delzenne and Kok (1998) suggested that prebiotics 

might decrease lipogenic enzyme activities in the 

liver and thus decrease lipid concentration in blood. 

       Blood serum cholesterol level was significantly 

(P≤0.05) lower in male buffalo of GOS group 

compared to other groups (Table 5). Means of MOS 

and EGM groups did not differ significantly from 

that of the CO group. Daghash (2015) observed that 

serum total cholesterol concentration was decreased 

significantly (P≤0.05) due to fed MOS in the diet of 

Saidi rams compared to the control diet. Antunovic 

et al., (2010) revealed that addition of 0.4% MOS in 

the diet of suckling lambs aged 50 days significantly 

decreased concentration of total cholesterol in blood 

compared to the control group. Low level of total 

serum cholesterol in blood serum of GOS may be 

attributed to the activity of thyroid hormones . 

Kaneko (1989) found that serum cholesterol level 

generally varies inversely with thyroid hormones. 

Thyroid hormones increased the rate of cholesterol 

catabolism by liver. Also, Parshad and Singh (1979) 

found that hypocholesteremia which associated with 

hypothyroidism is due to augmented cholesterol 

excretion, and even the increased cholesterol 

synthesis is insufficient to maintain its normal level. 

 

CONCLUSION 

      It is concluded that adding oligosaccharides (such 

as  MOS,  EGM and GOS) at the rate of 1 kg / ton of 

concentrate portion of diets of Egyptian male 

buffaloes, resulted in a significant improvement in 

productive performance and digestibility coefficients  
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without any harmful effect on biochemical blood 

constituents. Also, adding oligosaccharides at a rate 

of 1 kg / ton of feed can improve the economic return 

from the fattening process for buffalo. 
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لجاهىص ا ذكىرالذم ل هقاٌٍضعلى أداء النوى والهضن وبعض  ألولٍجىطكزٌذاتا أنىاع هختلفة هنبتغذٌة الأثٍز ت

 الوظونة الوصزي
 

 

هحتزم عبذهللا هحوذ ابزاهٍن
1

، إكزاهً حاهذ صادق حظن
1

حظن دغشهحوذ وائل  ، 
2 

 

 طٍىطجاهعة أ ،كلٍة الشراعة ،قظن االنتاج الحٍىانً -2، كلٍة الشراعة جاهعة األسهــز فزع أطٍىط ،قظن االنتاج الحٍىانً -1


 عذد انذساسح فْٙزِ 61أسرخذو أجايٕسٙركش  تًرٕسط حٕانٗ 003033ٔصاٌ 63010+ عًش عُذ  حٛثقسًد83كجى ذقشٚثا شٓش

ٔنٗكًجًٕعحظاتطحاألٕٚوحٛثكاَدانًجًٕعح683عجٕل/يجًٕعح(فٙذجشتحاسرًشخنًذجأستعحعاخيرسأٚح)انعجٕلانٗاستعحيجًٕ

أٔنٛجٕسكشٚذ انًُاٌ سكش انٗ تاإلظافح انعهٛقح عهٗ غزٚد انثاَٛح انًجًٕعح تًُٛا اظافاخ أ٘ دٌٔ فقط انعهٛقح عهٗ غزٚد -Bio))كُرشٔل(

Mos®)عهٗ غزٚد انثانثح انجهٕكٕيُأٌانًجًٕعح سكش انٗ تاإلظافح انعهٛقح(® EGM-100)انعهٛقح عهٗ غزٚد انشاتعح ٔانًجًٕعح

انجالكرٕأٔنٛجٕسكشٚذ انٗسكش GOS)®( تاإلظافح تًعذلإذى انعهٛقح سكشٚاخاألٔنٛجٕسكشٚذاخانٗ جى/كجى%6ئٍصٌانعهٛقح)306ظافح

عهٗيعذالخانًُٕ،يعايالخ ٔتعطيقاٚٛسانذوعهٛقح(نذساسحذأثٛشْا فٙانعجٕلانجايٕس0ٗانٓعىٔكفاءجذحٕٚمانغزاء،انكفاءجاالقرصادٚح

أجشٚدذجاسبنهٓعىنرحذٚذيعايالخانٓعىٔانقٛىانغزائٛحنهعالئقانرجشٚثٛححٛثأظٓشخانُرائجأٌيعايالخانٓعىنهفٙ انرجشتح ـَٓاٚح

DM،OM،CP،NFEغٛش تشكم انضٚادج إنٗ نًجًٕعاخيعُٕ٘ذًٛم MOSتانُسثح ٔGOS) صادخيعُٕٚا تانُسثحنًجًٕعحP≤0.05تًُٛا (

EGMانكُرشٔل0 يجًٕعح يع نكاليٍيقاسَح انغزائٛح فٙتسثةانًعايهحانرجشٚثٛح0نٕحعصٚادجغٛشيعُٕٚحMEٔDCP،TDNذحسُدانقٛى

كاَدُْاكصٚادجيعُٕٚح) تًُٛا انجسى ٔيعذلانضٚادجانكهٛح0نىٚالحعأ٘ذأثٛشيعُٕ٘فٙكاليٍانًأكٕلانٕٛيٙانًُٕيعذل(فP≤0.01ٙٔصٌ

) انجافح انًادج انًشكثاخانًٓعٕيحانكهٛح)(DMIانٕٛيٙيٍ (عهٗP≤0.01تًُٛاكاٌُْاكذأثٛشيعُٕ٘)(ME(أانطاقحانًًثهح)TDNIأ

 انخاو انثشٔذٍٛ يٍ )انًأكٕل انعالئ(DCPIانًٓعٕو فٗ ذغزٚح انًعايهح0 انرجشٚثٛح انجايٕسٗانزكٕسق ادٖانٗاَخفاضEGMأٔMOSعهٗ

) P ≤0.01يعُٕ٘ ذحٕٚم كفاءج فٗ ( DMال ٔTDNتسثة ًَٕ( )جُّٛ/كجى انغزاء ذكهفح اَخفعدإجًانٙ انكُرشٔل0 يجًٕعح يع يقاسَح

عهٗ  MOS انرغزٚح ٔEGMنٕحع اٚعا انًجايٛع0 تثاقٙ يقاسَح )أٔنٛجٕسكشٚذ  يعُٕٚح صٚادج ُْاك انذو(P≤0.05اٌ تشٔذُٛاخسٛشو فٗ

يًاٚعطٗيؤششاعهٗذحسٍانحانحانًُاعٛحنهحٕٛاَاخانًعايهحEGMٔ MOSـ)انثشٔذٍٛانكهٗٔانجهٕتٕٛنٍٛ(فٗانًجًٕعاخانرٙعٕيهدتان

فٗيسرٕٚاخإَضًٚاخانكثذ) أٖاخرالفاخيعُٕٚح ذٕجذ ايهحتاالٔنٛجٕسكشٚذاخ0اَخفعديسرٕٚاخانهٛثٛذاخانكهٛح(تسثةانًعASTٔALTٔنى

(P≤ 0.05(انكهٙأقم انكٕنٛسرشٔل ذشكٛض كاٌ فٙحٍٛ انحٕٛاَاخانًعايهح، دو فٗيصم )P≤0.05فٙيصمانذوفٙيجًٕعح)GOS0ًٔٚكٍ

االٔن يثم انغزائٛح تانًكًالخ االيذاد اٌ َسرخهص انزكٕٛجٕسكشٚذاخاٌ ذسًٍٛ األداءسفٗعالئق فٙ ذؤد٘إنٗذحسٍ انًصش٘ انجايٕسٗ

انعجٕل ذغزٚح عُذ االقرصادٚح انكفاءج يعُٕ٘فٗ ُْاكذحسٍ اٌ نٕحع كًا يقاٚٛسانذو، عهٗ ظاس ذأثٛش أ٘ دٌٔ انٓعى ٔيعايالخ اإلَراجٙ

  انجايٕسٗعهٗاالٔنٛجٕسكشٚذاخ0
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