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ABSTRACT 
 

The aim of this study was to evaluate the effect of encapsulated and non-encapsulated probiotics on preruminant 

calves' performance and health status. Three probiotic bacteria were isolated, characterized, identified and 

propagated to be used as a probiotic supplementation in different forms (non-encapsulated and capsulated). 

Forty-five Holstein newly born calves were divided into three treatments (15 each). Control group T1 (calves 

were fed milk without any supplementation), T2 (calves were fed milk supplemented with 1 ml *10
6
 probiotic 

in liquid media) and T3 (calves were fed milk supplemented with 1 g * 10
6
 encapsulated probiotic). The newly 

born calves were fed their colostrum for three days, then they were fed 3.8- 4.3 kg milk per day and the quantity 

increased gradually to 5.750 kg milk, calves had a free access to starter feed from the fifth day post calving and 

weaned when eat 1.5 kg starter feed for three consecutive days. Calves were weighed monthly until weaning 

and growth rate was calculated. Fecal samples were collected monthly and at the end of the experimental period 

to ensure they are free from pathogenic E.coli and salmonella Spp., also the fecal samples were collected every 

day for one week after the end of the experiment for measuring total count of lactic acid bacteria. Blood 

samples were collected for complete CBC analysis and measuring immune parameters. Results revealed that, 

daily growth rate of calves in T3 tend to be significantly higher (P=0.075) than the other two groups. There is 

no significant differences between treatments and control in the lactic acid bacterial shedding in the fecal matter 

during the 1
st
, 2

nd
 and 3

rd
 months of experiment and the week next to the end of the experiment. Complete CBC 

data showed normal values for the three groups, while a significant increase were shown in MXD and 

neutrophils at the 1
st
 month from calving in group (2) than other two groups. The effect of treatments on some 

biochemical blood parameters showed that, calves in the second group have lower (P<0.05) blood AST 

concentration at 1
st
 month than in T1 and T3, also ALP1 and ALP2 concentrations tended to be significantly 

(P=0.079, p=0.055 respectively) higher in the control groups (T1) than treated groups. Moreover data showed 

that calves in group T3 have lower urea concentrations at 2nd month than in T1 and T2, while cholesterol and 

T.G concentration was lower in calves in group T2 than control. Effect of treatments on some immunological 

blood parameters showed no significant differences between treatments and control in the concentrations of 

lysozyme, nitric oxide and IgG in the three different samples, while lysozymes activities showed increases in 

the treated groups than control with no significant differences. So it can be concluded that, probiotics 

supplementations improve calves health, immunity, growth performance and do not affect its biochemical and 

hematological parameters. 
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INTRODUCTION  
 

In the newborn calves, the digestive tracts are 

sterile in the uterus of their mothers. After birth, 

microorganisms colonize in the rumen and lower 

part of gut in a symbiotic relationship with the host.  
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By up growing the intensive rearing and 

management methods, calves become very sensitive 

to enteric bacterial imbalance and usually suffer 

from diarrhea and enteric diseases. According to 

FAO/WHO (2001), probiotics are ―live 

microorganisms which when be fed in adequate 

amounts conferring a health benefits on the host‖. 

 

The usage of antibiotics for prevention of infections 

in animals should be avoided; thus, the possibility of 
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using lactic acid bacteria (LAB) as an alternative 

treatment is promising (Bujnakova et al., 2014). The 

health of calves under 90 days of age has been 

shown to have long-term impacts on their future 

productivity (Stanton 2014). The use of (LAB) has 

been identified as a tool to maintain the intestinal 

microbial balance and to prevent the establishment 

of opportunistic pathogenic bacterial populations 

(Signorini et al., 2012). However, a consensus has 

not been reached as to whether probiotics may be 

effective in reducing the incidence of disease in 

young calves and enhance their performance. 
 

Since the beneficial effects of probiotics are strain 

dependent, it has been suggested that combinations 

of different probiotic strains may be more effective 

than single strain probiotics (Timmerman et al., 

2004). The rationale for multiple organisms comes 

from potential synergistic actions. It seems that 

probiotic strains of animal origin due to ―host 

specific effect‖ are more effective (Fuller, 1997), 

and there are some studies that showed animals 

generally benefits from probiotic microorganisms 

isolated from their own digestive tracts (Walter, 

2005). However, Timmerman et al. (2005) used a 

multispecies probiotic and a calf specific multi-

strain probiotic and found no clear difference in the 

efficiency. There are limited researches in calves fed 

multi-strains of probiotics from calves' origin, so the 

purpose of this study was feeding probiotics (a 

laboratory produced probiotics) of calves' origin 

isolated from a farm to be used in the same farm and 

its evaluation on calves' performance. 

 
MATERIALS AND METHODS 

 
-Microbial strains and growth condition 

Eleven probiotic isolates were isolated from calves 

saliva and feces revealed on 3 bacterial strains 

characterized and identified to be propagated and 

used as a probiotic supplementation in different 

forms (non-encapsulated and capsulated). 

Lactobacilli isolates were grown on MRS broth 

(Oxoid) and Streptococci isolates were grown on 

M17 broth (Difco), after that the broth media 

incubated for 24 h at 37 °C. The strains were 

activated two or three times in order to obtain high 

biomasses in the stationary phase then the cell 

pellets were harvested by centrifugation at 5000rpm, 

for 20 min at 4 °C. The pellets were washed by 

sterile saline solution (0.9% (w/v) NaCl) and 

recovered under the same centrifugation conditions 

then stored at ≈8 °C till be encapsulated Chávarri    

et al. (2010).  

 

Genetic identification of isolated and tested 

strains  

The isolates were identified according to 16sRNA in 

Sigma Company (Germany) by the automated 

sequencer (Table 1). 

 
Table 1: The genetic identification of the tested probiotics stains. 
 

 
Preparation of Encapsulated mixed strains using 

extrusion method:  

Generally, the microencapsulation process was 

performed using the extrusion technique (EL-Shafei 

et al., 2018). One part of the cells of different 

isolates suspension was mixed with three parts of the 

freshly prepared sodium alginate (3%) with gentle 

stirring for 10-20 min. The mixture was then 

extruded into the hardening solution (CaCl2, 0.2 M) 

through sterile syringe (25 G, 0.5 mm) with gentle 

stirring for 30 min to ensure complete solidification. 

The formed microcapsules were harvested by 

filtration then washed by sterile saline solution. 

 

Enumeration of the microencapsulated cells   

The viability of mixed strains was assessed as 

described by Chávarri et al. (2010). One gram of the 

microcapsules was dissolved in 9 ml of sterile tri-

sodium citrate solution (2% w/v) and vortexed till 

complete dissolution then the samples were serially 

diluted to appreciate concentration using saline 

solution and pour plated in MRS agar for lactobacilli 

Probiotic strain Code Isolation source 
 

Isolation media 

Lactobacillus farraginis strain NRIC 0676 

16S ribosomal RNA gene, partial sequence, 

NR 041467.1 

A1 Saliva, Feces 

 

 

MRS- M17 

Lactobacillus reuteri strain NBRC 15892 

16S ribosomal RNA gene. Partial sequence, 

NR 113820.1 

A2 Saliva 

 

 

M17 

Lactobacillus rhamnosus strain NBRC 3425 

16S ribosomal RNA gene, partial sequence, 

NR 113332.1 

A3 feces 

 

M17 
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and in M17 agar for streptococci. The plates were 

incubated 48 h at 37 ⁰C. The viable cell number was 

expressed as colony forming unit per gram of 

microcapsule (cfu/g). 

 
Experimental animals and design.   

Forty-five Frisian newborn calves were sexed, 

weighed and numbered within 12 hrs. after birth. 

The animals were randomly assigned into three 

experimental groups (15 animals each) when they 

have 3 days old. Control treatment, calves were fed 

the milk without any supplementation, in non-

encapsulated treatment, calves were fed the milk 

supplemented with 1 ml liquid probiotic bacteria 

contain 10
6
 CFU and in encapsulated treatment, 

calves were fed the milk supplemented with 1 g  

encapsulated probiotic contain 10
6
 CFU of probiotic 

bacteria (using 2.5% sodium alginate solution cross-

linked by calcium chloride). Calves were housed in a 

naturally ventilated barn and kept in individual pens. 

After the newly born calves get their colostrum for 3 

days, the calves were fed 3.8 kg milk artificially and 

the quantities of milk were increased gradually up to 

5.750 kg milk per head per day at two months of 

calves' age. Calves had access to clean fresh water 

and dry starter feed at all times. All calves were 

weaned gradually, to decrease the effects of weaning 

stress, when they consumed 1500 g of starter per day 

for three consecutive days. The experiment was 

extended for three months. Calves were weighed 

monthly and average daily gain was calculated.   

 
Sampling, measurement, and analyses  

Fecal samples were collected monthly and at the end 

of treatments. Fecal samples were collected from 

rectum with sterile rubber gloves and place in sterile 

plastic tubes, maintained in ice box and immediately 

transported to the laboratory to be tested for the 

presence of salmonella (Paul et al., 2000) and 

pathogenic strains of E.coli (Cowan, 1983)  as well 

as the total probiotic bacteria count. The fecal 

samples also were collected every day for one week 

after stopping of probiotics supplementation for 

measuring total count of probiotic bacteria and its 

shedding. 

 
Two Blood samples were collected from 10 animals 

of each group, after 30, 60 and 90 days of the 

treatments beginning. Serum was separated from the 

first blood sample and frozen at -20C till further 

analysis, while the second sample were derived to 

the  laboratory for WBCs count, neutrophils, and 

lymphocytes and monocytes concentration using 

auto hematology analyzer (BC-2800, Nanshan, 

Shenzhen 518057, P.R. China). Serum samples were 

stored frozen for ELISA analysis of immunoglobulin 

G1, nitric oxide and lysozymes concentrations. The 

ELISA analysis was described by Rivera et al. 

(2002), nitric oxide was measured according to 

Rajarman et al. (1998) and lysozymes measuring 

described by Schultz (1987). Blood serum samples 

were analyzed using commercial kits. Total serum 

protein concentrations was determined as described 

by Cannon et al. (1974), albumin concentrations was 

determined using methods of Doumas et al. (1971), 

blood plasma urea was determined according to 

Batton and Crouch (1977), alkaline phosphatase was 

determined according to Belfield and Goldberg 

(1971), Triglycerides was determined according to 

Stein and Athans  (1987), creatinine was determined 

according to Spencer and Price (1980), Alanine 

amino transferase (ALT) and aspartate amino 

transferase (AST) activities were calorimetrically 

determined according to AST and ALT kits based on 

reaction of Young (1990).  

 
Statistical analysis.    

Obtained data were statistically analyzed using the 

statistical package SPSS for Windows XP V15.0 

(SPSS Inc., Chicago, USA, 2007). The significance 

of differences between treated samples was 

evaluated using Anova test. 

 
RESULTS    

 
Calves health  

The data of table (2) showed that no pathogenic 

bacteria (Salmonella sp. and E.coli) were detected in 

calves' fecal matter. 

 
Effect of probiotic supplementation on probiotic 

bacterial count during and after the experimental 

period 

Total probiotic bacterial count of calves' fecal matter 

during and after treatment time are presented in 

Table (2) and Figure (1). The data indicated that 

during the experimental period although the animals 

supplemented with encapsulated and non-

encapsulated probiotic recorded numerical increase 

in log CFU of probiotic bacteria per gram fecal 

matter no significant differences were recorded at 

different sampling time. Also, the results of Table 

(2) and Figure (1) indicated that the probiotic 

bacteria in calf's fecal matter supplemented with 

encapsulated and non-encapsulated probiotics was 

slowly reduced than other in control group but the 

difference between groups were non significantly 

different.
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Table 2: Total count of lactic acid bacterial shedding in calves' fecal matters during and after probiotic 

supplementation. 
 

Item  Control Non-encapsulated encapsulated P value 

Salmonella spp. count ND
1
 ND ND -- 

pathogenic E.coli count ND ND ND -- 

Total probiotic bacteria count during the experimental period.  

Count at 30 days, log CFU/ml 6.42 ±0.38 6.48±0.44 6.73 ±0.36 0.84 

Count at 60 days, log CFU/ml 6.52 ±0.37 6.37±0.51 6.74 ±0.39 0.83 

Count at 90 days, log CFU/ml 6.83 ±0.60 6.42±0.32 6.77±0.34 0.73 

Probiotic bacterial shedding in calves' fecal matter after end of the treatment 

Count at 1
st
 day, log CFU/ml 8.35 8.15 7.84  

Count at 2
nd

 day, log CFU/ml 7.01 7.63 7.95  

Count at 3
rd

 day, log CFU/ml 6.69 6.72 7.13  

Count at 4
th

 day, log CFU/ml 5.03 5.85 6.25  

Count at 5
th

 day, log CFU/ml 4.06 5.72 6.11  
 

ND, non-detected. 

 

 
Effect of probiotic supplementation on blood 

CBC count.  

 

The data of Table (3) and (4) showed effect of 

probiotic supplementation on blood CBC count at 

one month from calving and at the end of the test 

period. The data shows that hematology parameters 

were normal in the three groups with no significant 

differences among the different experimental 

treatments at one month old for calves in the group 

supplemented with non- encapsulated probiotic than 

the control and encapsulated probiotic group. 
 

The data of Tables (3) showed a significant increase 

in mixed cell count (MXD) at one month old for 

calves in the group supplemented with non- 

encapsulated probiotic than the control and 

encapsulated probiotic group, while neutrophils tend 

to be significantly (P<0.08) higher in the non-

encapsulated group than the two others groups.

0

1

2

3

4

5

6

7

8

9

First day Second day Third day Forth day Fifth day

Control not encapsulated encapsulated

Figure (1): Effect of encapsulated and non-encapsulated probiotics on probiotic bacterial 
shedding from the intestine afte the end of the experiment  
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 Table 3: Effect of probiotic supplementation on blood CBC counts of calves at one month age.  
 
 

 

SEM = Standard Error Mean, RBC = Red blood cell, HGB = Hemoglobin, HCT = Hematocrit, MCV =Mean cell volume, 

MCH = Mean cell hemoglobin, MCHC = Mean cell hemoglobin WBC = White blood cell concentration, LYM = 

Lymphocyte, NEUT = Neutrophils, MXD = Mixed cell count. 

 
Table 4: Effect of probiotic supplementation on blood CBC counts at the end of experimental period.  
 

Item  Control Non-encapsulated encapsulated P value 

RBC (M/µL) 3.60±0.18 3.04±0.42 3.53±0.27 0.46 

HGB (g/dL) 10.78±0.66 9.20±0.79 10.50±0.35 0.26 

HCT (%) 17.40±0.91 14.51±2.13 16.84±1.30 0.46 

MCV (fL) 48.18±0.25 47.56±0.60 48.03±0.17 0.61 

MCH (ps) 29.83±1.06 31.40±2.36 30.17±1.39 0.82 

MCHC(g/dL) 62.25±2.09 66.20±5.85 63.00±3.22 0.81 

LYM(K/µL)  32.83±13.36 22.68±3.33 17.32±6.17 0.49 

MXD (%)  1.02±0.28 0.85±0.25 1.07±0.25 0.83 

Neut. (%)  2.08±0.69 1.39±0.45 2.22±0.66 0.57 

WBC(K/µL)  23.57±1.33 24.92±3.06 20.60±5.28 0.69 

 

SEM = Standard Error Mean, RBC = Red blood cell, HGB = Hemoglobin, HCT = Hematocrit, MCV =Mean cell volume, 

MCH = Mean cell hemoglobin, MCHC = Mean cell hemoglobin WBC = White blood cell concentration, LYM = 

Lymphocyte, NEUT = Neutrophils, MXD = Mixed cell count. 

 
Effect of encapsulated and non-encapsulated 

probiotics supplementation on some blood 

metabolites 

Obtained data of table (5) showed the effect of 

dietary supplementation of capsulated and non-

encapsulated probiotics on some biochemical blood 

parameters of calves. There is no significant 

differences in the blood concentrations of total 

protein (TP) and Albumin between treatments 

during the three different sampling time.  The results 

(Table 5) revealed that, there were no treatment 

effects in the total protein of calves in both the 

control and the experimental groups, while 

triglycerides (T.G) tend to be significantly lower in 

both treated groups than control (P<0.07).  

Item  Control 

Mean±SEM 

3 Encapsulated 

Mean±SEM P value 

RBC (M/µL) 3.48±0.28 3.54±0.22 3.33±0.48 0.9 

HGB (g/dL) 10.28±0.59 9.88±0.56 10.30±0.89 0.88 

HCT (%) 16.51±1.38 16.84±1.10 15.80±2.57 0.91 

MCV (fL) 47.42±0.30 47.48±0.23 47.60±0.67 0.95 

MCH (ps) 29.90±1.53 27.88±0.76 32.10±2.20 0.19 

MCHC(g/dL) 63.00±3.08 58.80±1.46 67.50±5.56 0.26 

LYM(K/µL 29.26±4.26 26.07±3.26 20.92±6.64 0.49 

MXD (%)  0.97±0.3 1.53±0.13 0.49±0.32 0.045 

Neut. (%)  1.64±0.65 3.62±0.98 0.96±0.56 0.08 

WBC(K/µL)  28.20 ±7.10 31.22 ±3.81 28.83 ±2.43 0.88 
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Table 5: Effect of probiotic supplementation on some biochemical blood parameters of calves. 
 

Item  Control Non-encapsulated encapsulated P value 

Total protein concentration, g/dl 

30 days old 

    60 days old  7.82±0.40 7.04 ±0.34 7.53±0.33 0.36 

90 days old 9.36 7.89±0.77 8.55±0.17 0.51 

Albumin concentration, g/dl 

30 days old 4.00± 0.28 3.68 ±0.22 4.06±0.27 0.52 

60 days old  3.62±0.33 4.08± 0.22 4.63±0.38 0.1 

90 days old 4.04±0.27 4.57± 0.47 4.82± 0.56 0.63 

Tri-glyceride concentration, mg/dl 

30 days old 60.11±12.89 47.54±9.97 58.40±8.60 0.67 

60 days old  103.68±9.78 79.25± 5.73 85.51±6.25 0.07 

90 days old 67.80±14.08 93.90± 9.34 77.75±8.35 0.24 

Urea concentration, mg/dl 

30 days old 45.72 ±4.30 39.84±2.78 50.43 ±4.97 0.21 

60 days old  53.18±11.02 51.85±7.00 59.38±3.05 0.79 

90 days old 14.14±2.72 29.51±4.92 4.65±.68  

Cholesterol concentration, mg/dl 

30 days old 97.03±15.30 119.26±13.30 100.47 ±10.91 0.46 

60 days old  65.25±4.90 47.97 ±3.90 63.78 ±5.24 0.03 

90 days old 50.53±3.87 41.96±9.09 34.66 ±6.65 0.31 

AST activity , U/l 

30 days old 10.83±1.76 4.25±0.25 10.90±1.19 0.03 

60 days old  7.21±2.049 6.11±1.52 7.79±1.76 0.78 

90 days old 7.03±3.86 6.94±1.37 8.46±1.36 0.89 

ALT activity, U/L 

30 days old 2.88±0.58 1.64±0.69 6.20±4.21 0.16 

60 days old  22.40±3.56 27.48±01.93 25.40±3.20 0.49 

90 days old 6.71±1.82 4.07±0.96 6.64±1.11 0.31 

Alkaline-phosphatase activity, U/L 

30 days old 33.26±4.51 19.90±3.97 21.38±4.64 0.079 

60 days old  20.22±3.31 16.26±1.94 12.18±1.39 0.055 

90 days old 51.58±6.52 42.66±3.97 35.66±5.74 0.14 

 
Results in table (5) showed that blood aspartate 

amino transferase (AST) concentrations at 1
st
 month 

was significantly (P<0.05) high in T1 and T3 than 

T2 which indicated better liver health of calves in 

group T2. Results revealed that, calves received 

probiotics had lower alkaline phosphatase at the 1
st
 

month samples and at the end of the experiment, 

ALP concentrations tended to be significantly 

(P=0.079, p=0.055 respectively) higher in the 

control group than non-encapsulated and 

encapsulated groups. 
 

Table (5) revealed that, calves in group T3 have 

lower urea concentrations than in T1 and T2. Also   

cholesterol concentration was significantly (P<0.05) 

lower in calves in  non-encapsulated group than in 

encapsulated and control groups at the 2
nd

 month 

samples, while it was lower in both treated groups 

than control in the 3
rd

 month sample with no 

significant differences (P<0.05).  
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 Table 6: Effect of probiotics supplementation on some immunological blood parameters of calves 
 

Item  Control Non-encapsulated encapsulated P value 

lysozyme activities 

30 days old 7.71±4.08 6.93±3.62 13.68±5.35 0.51 

60 days old  77.10±11.65 91.90±12.50 91.90±11.61 0.66 

90 days old 79.90±17.68 83.08±16.13 84.19±19.45 0.99 

nitric oxide concentrations, 

30 days old 13.67±0.46 13.68±0.41 14.98±0.81 0.22 

60 days old  27.74±2.05 30.24±2.32 30.74±1.93 0.62 

90 days old 27.14±3.48 27.80±3.20 27.80±3.83 0.99 

IgG concentrations,  

30 days old 30.71±0.50 29.69 ±0.41 30.09 0.38 

60 days old  38.94 ±0.58 41.61 ±0.35 38.34±1.11 0.1 

90 days old 44.74±0.62 42.98±1.63 41.12 ±0.83 0.24 

 
Results in table 6 showed that, there was no 

significant different between treatments in     

lysozyme activities, nitric oxide and IgG 

concentrations in the three different samples, 

lysozymes activity show a non-significant increase 

in the treated groups than control. Data showed that, 

lysozyme, nitric oxide and IgG were increased by 

increasing age.  

 

Effect of encapsulated and non-encapsulated 

isolated probiotics on growth performance of 

young calves.  

Effect of encapsulated and non-encapsulated 

probiotics on growth rate of young calves are 

illustrated in table (7).   

 

The results indicated that the encapsulated and non-

encapsulated probiotics have a positive effect on 

calves weight at 60 days post calving (p<0.05). 

Weaning weight was higher in group fed 

encapsulated probiotics comparing to the non-

encapsulated probiotics and control, growth rate was 

enhanced by treating calves by encapsulated 

probiotics than non-encapsulated one, while, no 

significance difference among treatments was 

shown.

 
Table 7: Effect of encapsulated and non-encapsulated isolated probiotics on calve growth performance. 
 

Group control Non encapsulated Encapsulated P value 

Birth weight 31.54±1.37 29.95±1.43 29.11±1.65 
0.5068 

Body weight at 30 days 
 

37.27±1.49 

 

37.54±1.61 

 

36.20±1.49 

 

0.8085 

Body weight at 60 days    
 

56.13±2.03
c
 

 

59.00±2.19
b
 

 

63.87±2.03
a
 

 

0.0344 

weaning weight 
 

109.40±3.41 

 

103.09±3.99 

 

110.00±3.82 

 

0.3887 

Number of days  
 

111.2.93±2.3 

 

107.58±2.62 

 

111.77±2.52 

 

0.404 

 

total gain  

 

76.30±3.33 

 

73.33±3.62 

 

83.89±4.24 

 

0.1755 

 

ADG 

 

0.73±.036 

 

0.68±0.03
 

 

0.80±.036 

 

0.075 
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DISCUSSION 

 
Calves health  

Results showed that no pathogenic bacteria 

(Salmonella sp. and E.coli) were detected in calves' 

fecal matter. Which indicated that all experimental 

calves had a good health and a good nutritional 

condition. Also data indicated that, the probiotic 

bacteria in calves' fecal matter supplemented with 

encapsulated and non-encapsulated probiotics 

wasves' slowly reduced than in control group which 

indicate that supplementing calves with probiotic 

bacteria maintains its total count for longer time than 

control. Agazzi et al. (2014) demonstrated that, the 

administration of LAB during the first month of life 

improved gut microbiota and increased the growth 

performance and some biometric parameters of 

calves. Gut microbial balance is one of the most 

important factors in determining good health status 

in young animals, particularly calves, where the 

immature immune system is more susceptible to 

diarrhea and respiratory diseases (Tsuruta et al., 

2009). Many studies in farm animals reported that 

probiotic administration increases the number of 

beneficial bacteria and decreases the load of 

pathogens (Corcionivoschi et al., 2010; Signorini    

et al., 2012), thus positively affecting the function of 

the animal gut, and ensuring a lower incidence of 

intestinal and respiratory diseases. Oral 

administration of LAB-based probiotics has already 

been recognized as a promoter of intestinal 

microbial balance and growth performance 

(Nagashima et al., 2010), a role which it performs 

by promoting transient proliferation in the digestive 

tract as well as development of microbial defense 

against the growth of pathogenic bacteria. 

 

Effect of probiotic supplementation on blood 

CBC count.  

The data showed that hematology parameters were 

normal in the three groups which is a sign of good 

health. In the experimental groups, hemoglobin 

slightly increased with no significant differences in 

group supplemented with encapsulated probiotic and 

control group compared to non-encapsulated 

probiotic group. In this connection, different results 

were observed by Stoykov et al. (2001) in an 

experiment with calves, hemoglobin increased in the 

experimental group (supplemented with probiotic) 

and decreased in the control at the end of the test 

period. The results showed that, calves in all 

experimental groups showed low hemoglobin (HB) 

which may be due to high growth rate during young 

age and milk consumption. Different authors 

estimated values of hematological variables in 

calves, they observed that, the values are changing 

with age (Moosavian et al., 2010; Mohri et al., 

2010). Mohri et al. (2007) observed a decrease of 

HB from birth to the age of 28 days later the values 

increased with age. In growing calves feeding and 

rearing system has an important influence on the 

values of hematological variables (Reece and 

Hotchkiss, 1987; Scheidegger, 1973). Influence of 

feeding regime becomes more apparent after the 5th 

week when consummation of dry food (hay, starter) 

increases. In this period the values of RBCs, HB 

increase.   

 

Results showed a significant increase in mixed cell 

count (MXD) at one month old for calves in the 

group supplemented with non- encapsulated 

probiotic than the control and encapsulated probiotic 

group. The number of leucocytes (WBC) in blood of 

calves were higher in comparison with adult animals 

and is more variable as values of other 

hematological variables, it's clear that their numbers 

decreased by age as it decreased in number in the 

second sample than 1
st
 one. Different types of 

leucocytes have different life spans so their number 

can change rapidly and blood serves only as 

transport medium from the place of origin to the 

place of inflammation (Kraft, 1999). The number of 

WBC values increased from birth to the age of 10 

weeks, then it oscillated more or less to the age of 1 

year and is slightly higher as in adult animals 

(Greatorex, 1954). 

 
Effect of encapsulated and non-encapsulated 

probiotics supplementation on some blood 

metabolites 

Results revealed that, there were no effects in the 

total protein and albumin of calves in both the 

control and the experimental groups, while 

triglycerides (T.G) tend to be significantly lower in 

both treated groups than control (P<0.07). Proteins 

are important building blocks of all cells and tissues. 

Proteins are necessary for growth, development, and 

health of animals. Deficiency of protein impairs both 

humoral and cell mediated immunity, thus 

predisposing an animal to diseases Aderemi, (2004). 

The values obtained were within the normal 

references as documented in Merck Veterinary 

Manual (2012) which indicates better health 

condition of calves. This is consistent with the 

findings of Adams et al. (2008) who also found no 

differences between calves receiving probiotics and 

control animals. Results showed that, blood 

aspartate amino transferase (AST) concentrations at 

1
st
 month were significantly (P<0.05) high in T1 and 

T3 than T2 which indicated better liver health of 

calves in group T2. Egli and Blum (1998) found 

that, the activity of AST decreases after the first 

week, and from the 42nd to 84th day of life it 

increases slowly. Mohri et al. (2007) observed an 

increase in AST activity from the 14th to the 84th 

day of age. Our findings revealed that, calves 

received probiotics have better health as (alkaline 

phosphatase) at the 1
st
 month samples ALP1 and at 

the end of the experiment (ALP2) concentrations 

tended to be significantly (P=0.079, p=0.055 
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respectively) higher in the control group than treated 

non-encapsulated and encapsulated groups. In adult 

animals, activity of ALP can increase at increased 

activity of osteoblasts. Activity of ALP is increased 

at acute and chronic liver diseases (especially 

cholestatic hepatopathias) and in diseases of bones 

(rachitis, periostitis),  also its clear that ALP was 

high in the 1
st
 month samples then its activity 

decreased by age in the 2
nd

 samples before it start to 

increase again in the 3
rd

 month samples. Knowles   

et al. (2000) found that the activity of ALP was high 

in calves after birth then it decreased and remained 

stable to the age of 60 days, later it decreased 

slightly more in calves to the age of 6 months (Kraft 

and Dürr 1999). 

 

Results in Table (5) showed that, calves in group T3 

have lower urea 2 concentrations than in T1 and T2 

which indicate better kidney function and better 

health in this group. The concentration of urea in 

blood depends from nutrition, diagnostically is 

important also at diseases of kidneys (Kraft & Dürr, 

1999; Jazbec, 1990). Increased concentration of urea 

in calves’ serum may indicates increased catabolism 

of proteins and appears at long lasting diarrhea 

(Jazbec, 1990). 

 

Also cholesterol concentration was significantly 

(P<0.05) lower in calves in T2 group than in 

encapsulated and control groups at the 2
nd

 month 

samples, while it was lower in both treated groups 

than control in the 3
rd

 month sample with no 

significant differences (P<0.05). Our results were 

consistent with the findings of Homayouni et al. 

(2012); Guo et al. (2011); Ooi and Liong (2010) 

who reported that, a diet rich in probiotics decreases 

total cholesterol concentration in blood plasma of 

man but the findings differ from Joy and Samuel 

(1997), this inconsistence may be due to the use of 

different strain of probiotics or different 

experimental condition, time and duration of study. 

It needs to be confirmed by several studies. 

 
Effect of encapsulated and non-encapsulated 

isolated probiotics on growth performance of 

young calves.  

Within the first month, the initial results indicated, 

that the treated calves were having growth rate 

higher than untreated group. In the second month, 

the encapsulated probiotics were having a higher 

growth rate faster than non-capsulated probiotics 

treated calves than control treatment. At weaning 

time, encapsulated probiotics treated group was 

having the highest weaning weight; however, the 

differences among treatments were not significant. It 

is supposed that, the main effect for probiotics 

within this time of calves’ growth time is depending 

on its preventing effect from pathogenic bacteria. It 

is expected that, with calves’ rumen development, 

the probiotics will have a great effect on rumen 

fermentation processes, then, better growth 

performance. Some researchers have reported that, 

probiotics decrease the incidence of diarrhea 

(Timmerman et al., 2005), improved body weight 

gain and feed conversion (Abe et al., 1995) and 

decreased mortality (Gorgulu et al., 2003). 

 
CONCLUSION  

 
Probiotic (A1–A2–A3) supplementation improved 

average daily gain when used encapsulated, using 

probiotics generally did not adversely affect the 

levels of blood hematological and biochemical 

indices of treated calves compared with the controls. 

They have better health as it lowered the liver 

enzymes, triglycerides and blood cholesterol. Also 

higher concentration of MXD and neutrophils in 

calves received non encapsulated probiotics. Also 

they are showed higher level of lysozyme activities.  

Similar studies should be carried out using larger 

number of animals to assess the effect of these 

probiotics strains on animal growth performance. 
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انٓذف يٍ ْزِ انذساست ْٕا حقٛٛى حارٛش بكخشٚا انبشٔبٕٛحك انًكبسهت ٔانغٛش يكبسهت عهٗ اداء انعضٕل انشظٛعت ٔانحانت انصحٛت نٓا. 

رلاد عضلاث يٍ بكخشٚا انبشٔبٕٛحك حى عضنٓا ٔحعشٚفٓا ٔحًُٛخٓا لاسخخذايٓا كبشٔبٕٛحك فٙ صٕسِ يكبسهت أ غٛش يكبسهت. اسخخذو فٙ 

ضًٕعّ انعابطّ فٙ كم يضًٕعت( . انً 55س ٔاسبعٌٕ عضم ْٕنسخٍٛ حذٚذ ٔلادة حى حقسًٛٓى انٙ رلاد يضًٕعاث )ْزِ انذساست خً

51يههٙ * 5يذعى ب حى حغزٚخٓا عهٗ نبٍ  2انًضًٕعت ث بذٌٔ ا٘ اظافت( , )حى حغٛخٓا عهٗ نبٍ 5ث
6

يٍ بكخشٚا انبشٔبٕٛحك انغٛش  

51صى * 5يذعى ب ٛعّ عهٗ نبٍ ٛٓا انعضٕل انشظٔحغزٖ ف 3يكبسهت ٔانًضًٕعت ث
6

يكبسهت . حى فٙ صٕسة يٍ بكخشٚا انبشٔبٕٛحك   

 5..5كضى نبٍ فٙ انٕٛو حى صٚادحٓا حذسٚضٛا انٗ  4.3انٗ  3.3حغزٚت انعضٕل انشظٛعت عهٗ انسشسٕب نًذة رلاد اٚاو رى حغزٚخٓا عهٗ 

كضى  5.5ٍ انٕٛو انخايس يٍ انٕلادة ٔٚخى فطايّ عُذ يأكٕل كضى ٕٚيٛا , انًٛاِ ٔانعهف انباد٘ كاٌ يخاحا بحشّٚ نهعضٕل انشظٛعّ ي

يٍ انعهف انباد٘ نًذة رلاد اٚاو يخخانٛت, حى ٔصٌ انعضٕل شٓشٚا حخٗ حذٔد انفطاو ٔحى حساب يعذل انًُٕ انٕٛيٙ , حى اخز عُٛاث 

َٛلا , حى حضًٛع عُٛاث انشٔد ٕٚيٛا ٕنًاسٔد شٓشّٚ ٔعُذ َٓاٚت انخضشبت نهخاكذ يٍ خهٕ انعضٕل يحم انذساست يٍ الاٚكٕلا٘ ٔانس

ث ٔنًذة اسبٕع بعذ َٓاٚت انخضشبت نخقٛٛى انعذ انكهٙ نبكخشٚا حًط انلاكخٛك , عُٛاث انذو حى حضًٛعٓا نعًم صٕسة دو كايهت ٔحقٛٛى انذلالا

الاخشحٍٛ , كًا لا ٕٚصذ ا٘  يشحفعت َسبٛا عٍ انًضًٕعخٍٛ 3اٌ يعذل انًُٕ انٕٛيٙ فٙ انًضًٕعت انزانزت ثانُخائش انًُاعٛت. أظحج 

فشٔق يعُٕٚت بٍٛ انًضًٕعاث انًعايهّ ٔانًضًٕعّ انعابطّ فٙ حشكٛضخشٔس بكخشٚا حًط انلاكخٛك فٙ انشٔد فٙ الاشٓش الأنٗ 

انزلارّ  ٔانزاَٛت ٔانزلارّ يٍ انخضشبت ٔكزانك الاسبٕع انًُخٓٙ بعذ اَخٓاء انخضشبت , صٕسة انذو انكايهت أظحج قٛى غبٛعٛت نهًضًٕعاث

نك اظٓش ت انزاَٛت عٍ باقٙ انًضًٕعاث. كزفٙ انشٓش الأل يٍ انٕلادة فٙ انًضًٕع neutrophilsٔال MXDٔرٚادة يعُٕٚت فٙ ال 

عُذ انشٓش الأل يٍ انٕلادة فٙ   ASTحارٛش انًعايلاث عهٗ بعط يقاٚٛس انذو انكًٛٛائٛت اَخفاض يعُٕ٘ فٙ يسخٕٖ اَضٚى ال

فٙ انًضًٕعت  ًٚٛم نهضٚادة انًعُٕٚت  ALP2ٔ ال  ALP1, كًا اٌ حشكٛض كم يٍ  ٍ باقٙ انًضًٕعاث ع 2انًضًٕعت انزاَٛت ث

فٙ عُٛت انشٓش انزاَٙ اقم يعُٕٚا يٍ  3نك كاٌ حشكٛض ٕٚسٚا انذو فٙ عضٕل انًضًٕعت انزانزّ ثعابطّ عٍ انًضًٕعاث انًعايهّ, كزان

عٍ يزٛلاحٓا يٍ انكٕنسخشٔل ٔانخش٘ صهسشٚذ اقم فٙ عضٕل انًضًٕعت انزاَٛت حشكٛضْا فٙ انًضًٕعاث الاخشٖ , كًا كاٌ حشكٛض كم 

كاٌ حارٛش انًعايلاث عهٗ انقٛى انًُاعٛت  قذ اظٓش عذو ٔصٕد فشٔق يعُٕٚت ٔاظحت بٍٛ انًضًٕعاث انزلاد فٙ انًضًٕعت انعابطت.  

ُٛاث الاشٓش انزلاد انًخخهفت. نزا يٍ انًًكٍ اسخخلاص فٙ انذو فٙ ع  IgGفٙ حشكٛضاث كم يٍ انهٛضٔصٚى ٔاكسٛذ انُٛخشٚك ٔاصساو ال

انحانت انصحٛت ( فٙ انعضٕل انشظٛعّ ارشث اٚضابٛا عهٗ A1,A2,A3اٌ سلالاث انبكخشٚا انخٙ حى عضنٓا ٔاسخخذايٓا كبشٔبٕٛحك )

 ٔنى ٚكٍ نٓا ا٘ حارٛش سهبٙ عهٗ انذلالاث انكًٛٛائٛت ٔانًٓٛاحٕنٕصٛت نهذو . ٔححسٍٛ يعذل انًُٕ

 

 انبشٔبٕٛحك , اداء انعضٕل انشظٛعت , انًُاعت الكلمات الذالة :

mailto:m_elgarhi2005@yahoo.com
http://www.aun.edu.eg/

