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Abstract: A total of 180 day-old unsexed Ross 308 broiler 

chicks were randomly distributed in a completely 

randomized experimental design with three treatments and 

four replications of fifteen chicks each. Diets prepared 

without additive as Control; Probiotic(containing live yeast 

from mannan oligosaccharides (MOS) for 8x10

of product, vitamins and antioxidants) @ 0.1% and Acid

(containing citric acid, acetic acid, propionic acid, lactic 

acid)@0.1%.The results of cholesterol,

ide, AST, total protein, globulin, Alkaline phosphatase (Alk. 

Phos.)and glucose showed improvement by addition of 

probiotic and acidifier in to the basal diet, whereas the 

findings in albumin and ALT levels were remained non

significant. Also significant improvement for antibody titers 

again Newcastle Disease (ND) and Infectious Bursal Disease 

(IBD) were noticed in acidifier feed add

in Avian Influenza (AI) titer values, were significantly altered 

by addition of both probiotic and acidifier. It can be 

concluded that dietary probiotic and acidifier could have a 

clear positive effect on immune response and could par

improve the biochemical parameters studied in current 

experiment 
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1. INTRODUCTION

 
The vast demand in poultry production across the World 

has initiated the search for suitable 
growth promoters in poultry industry. Probiotics and 
organic acids have the potentiality to be used in broiler 
industry for this concept. Literature suggests that dietary 
administration of bioactive feed additives such as 
probiotics and organic acids could, in principle, benefit 
poultry performance and health [1]
have recently introduced into the poultry industry, means 
“for life” In Greek language and are a 
microorganisms(for instance,Lactobacillu
Bacillus, Bifidobacterium, Enterococcus, Aspergillus, 
Candida and Saccharomyces) which promote the host 
natural intestinal microflora [4] and reported to be 
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old unsexed Ross 308 broiler 

chicks were randomly distributed in a completely 

with three treatments and 

four replications of fifteen chicks each. Diets prepared 

without additive as Control; Probiotic(containing live yeast 

from mannan oligosaccharides (MOS) for 8x107 in each gram 

of product, vitamins and antioxidants) @ 0.1% and Acidifier 

(containing citric acid, acetic acid, propionic acid, lactic 

cholesterol, LDL, HDL, triglycer-

ide, AST, total protein, globulin, Alkaline phosphatase (Alk. 

Phos.)and glucose showed improvement by addition of 

idifier in to the basal diet, whereas the 

findings in albumin and ALT levels were remained non-

significant. Also significant improvement for antibody titers 

again Newcastle Disease (ND) and Infectious Bursal Disease 

(IBD) were noticed in acidifier feed additive treatment while 

in Avian Influenza (AI) titer values, were significantly altered 

by addition of both probiotic and acidifier. It can be 

concluded that dietary probiotic and acidifier could have a 

clear positive effect on immune response and could partially 

improve the biochemical parameters studied in current 

cids, Biochemical, Immunit

NTRODUCTION 

The vast demand in poultry production across the World 
has initiated the search for suitable replacer to antibiotic 
growth promoters in poultry industry. Probiotics and 
organic acids have the potentiality to be used in broiler 
industry for this concept. Literature suggests that dietary 
administration of bioactive feed additives such as 

and organic acids could, in principle, benefit 
poultry performance and health [1]-[2]-[3]. Probiotics 
have recently introduced into the poultry industry, means 
“for life” In Greek language and are a compound of live 

instance,Lactobacillus, Streptococcus, 
Bacillus, Bifidobacterium, Enterococcus, Aspergillus, 
Candida and Saccharomyces) which promote the host 
natural intestinal microflora [4] and reported to be 

beneficial to poultry performance and immune system [5]. 
The effect of probiotics can be summarized as: turnover of 
efficient microflora in digestive system [6]
in bacteria metabolisms[9] neutralization of entertoxins[8] 
and stimulation of immune system [10]
oligosaccharide (MOS) is one of the most important
ingredients of many probiotics. There are several studies 
on the effect of this substance on the performance and 
immune system of poultry. There is extensive information 
on the effect of probiotics on immune system [11]. Bailey 
et al. [12] conducted a stu
turnover of Salmonella in intestine mucous and immunity 
of broilers and reported that these compounds were really 
effective in prohibiting turnover of deleterious bacteria 
like Salmonella. Havenaar and Spanhaak [13] have 
reported that probiotics stimulate the immunity of the 
chickens through microflora of the gut wall. Numerous 
studies have demonstrated three different pathways of 
immune system enhancement: (I) enhanced macrophage 
activity which increases the ability to phagocytos
microorganism or of the intestinal microbiota; (II) 
increased production of antibodies like IgG&IgM and; 
(III) increased resistance to infection [14].

Many other studies suggesting the daily poultry gut 
conditioning with probiotic and acidifier is a bene
tool for poultry performance and health [15]. Acidifier 
shave been used for more than 30 years toreduce bacterial 
growth and load in feedstuffs and thus preserve hygienic 
quality. In feed legislation, they are registered as 
preservatives, but their positive effects on animal health 
and performance are reported by their addition in feed in 
sufficient quantities. Acidifiers used as feed additives are 
predominantly compounds thatnaturally occur in cell 
metabolism, thus they are natural products with low
toxicity [16].Health and performance promoting effects 
reported for a number of acidifiers, including formic, 
fumaric, citric and lactic acid and their salts.Besides 
improvement in hygiene and a corresponding reduction of 
pathogen intake,effects on feed d
and on stabilization of gut flora eubiosis
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beneficial to poultry performance and immune system [5]. 
can be summarized as: turnover of 

efficient microflora in digestive system [6]-[7]-[8] changes 
in bacteria metabolisms[9] neutralization of entertoxins[8] 
and stimulation of immune system [10]-[8]. Mannan 
oligosaccharide (MOS) is one of the most important 
ingredients of many probiotics. There are several studies 
on the effect of this substance on the performance and 
immune system of poultry. There is extensive information 
on the effect of probiotics on immune system [11]. Bailey 
et al. [12] conducted a study on the effect of MOS on 
turnover of Salmonella in intestine mucous and immunity 
of broilers and reported that these compounds were really 
effective in prohibiting turnover of deleterious bacteria 
like Salmonella. Havenaar and Spanhaak [13] have 

that probiotics stimulate the immunity of the 
chickens through microflora of the gut wall. Numerous 
studies have demonstrated three different pathways of 
immune system enhancement: (I) enhanced macrophage 
activity which increases the ability to phagocytose 
microorganism or of the intestinal microbiota; (II) 
increased production of antibodies like IgG&IgM and; 
(III) increased resistance to infection [14]. 

Many other studies suggesting the daily poultry gut 
conditioning with probiotic and acidifier is a beneficial 
tool for poultry performance and health [15]. Acidifier 
shave been used for more than 30 years toreduce bacterial 
growth and load in feedstuffs and thus preserve hygienic 
quality. In feed legislation, they are registered as 

positive effects on animal health 
and performance are reported by their addition in feed in 
sufficient quantities. Acidifiers used as feed additives are 
predominantly compounds thatnaturally occur in cell 
metabolism, thus they are natural products with low 
toxicity [16].Health and performance promoting effects 
reported for a number of acidifiers, including formic, 
fumaric, citric and lactic acid and their salts.Besides 
improvement in hygiene and a corresponding reduction of 
pathogen intake,effects on feed digestion and absorption 
and on stabilization of gut flora eubiosis have been 
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demonstrated in a number of investigations.Acidifiers 
have been used in feed preservation, protecting feed from 
microbial and fungal destruction and increase the 
preservation effect of fermented feed. It has also been used 
as antimicrobial feed additives for long times. The 
objective of dietary acidification is the inhibition of 
intestinal bacteria of those both pathogenic and competing 
with the host for available nutrients and red
possibly toxic bacterial metabolites. Acidification 
increases gastric proteolysis, protein and amino acid 
digestibility and utilization of minerals and thus improving 
performance of the animal[17]. When acidifiers are 
included in the feed, they can modify the pH of both the 
feed and the GIT of the host animal. Also, the acidifiers in 
their un-dissociated form are able to pass through the 
bacterial cell membrane inside the cell, where they 
dissociate in H+ ions which lower the pH of the cell and 
RCOO- ions that can disrupt the normal cell function and 
protein synthesis. As a result, the affected microorganisms 
are unable to replicate efficiently and the microflora of the 
digestive tract is modified [18]. The potential of single 
organic acids in feed preservation lies in their ability to 
protect feed from microbial and fungal destruction, and its 
effect on stomach pH and gut flora, and has been known 
for decades and proven in many laboratory and field trials 
[19]-[20].In animal husbandry the final goa
as improved feed conversion rates and daily weight gain, 
as well as reduced incidence of diarrhoea, enhances 
economic return by lower feed costs and shorter time to 
market.The positive effects of acidifiers as feed additive 
can be explained by several working mechanisms. These 
acids can break down the DNA (deoxyribonucleic acid) 
structure in the bacterial cell nucleus and as a result the 
bacterial cell can no longer divide or may even die. 
Certain bacteria are sensitive to pH, e.g. 
spp., Listeria monocytogenes, Clostridium perfringens

while others are not, e.g. Bifidobacteria, Lactobacillus spp. 
The aim of the present investigate was to study the 
comparison effect of probiotic and mixture of organic 
acids on blood biochemistry and immunity parameters of 
broilers. 
 

2. MATERIALS AND M
 

The present study was conducted in the Department of 
Animal Science, Faculty of Agricultural Sciences, 
Malayer University, Malayer, Iran with an objective of 
assessing the blood biochemical parameters and immunity 
of commercial broilers fed with probiotic and acidifiers. 
Experimental Design, Housing, Management and 

Testing Diet 
A total number of 180 day-old unsexed Ross 308 broiler 

chicks were wing banded, weighed and distributed in a 
completely randomized experimental design with three 
treatments and fourreplications of fifteen chicks each. 
Chicks in all the replicates were rear
age under uniform standard conditions throughout the 
study. Brooding was done for 10 days using incandescent 
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demonstrated in a number of investigations.Acidifiers 
have been used in feed preservation, protecting feed from 
microbial and fungal destruction and increase the 

ct of fermented feed. It has also been used 
as antimicrobial feed additives for long times. The 
objective of dietary acidification is the inhibition of 
intestinal bacteria of those both pathogenic and competing 
with the host for available nutrients and reduction of 
possibly toxic bacterial metabolites. Acidification 
increases gastric proteolysis, protein and amino acid 
digestibility and utilization of minerals and thus improving 
performance of the animal[17]. When acidifiers are 

an modify the pH of both the 
feed and the GIT of the host animal. Also, the acidifiers in 

dissociated form are able to pass through the 
bacterial cell membrane inside the cell, where they 
dissociate in H+ ions which lower the pH of the cell and 

ions that can disrupt the normal cell function and 
protein synthesis. As a result, the affected microorganisms 
are unable to replicate efficiently and the microflora of the 
digestive tract is modified [18]. The potential of single 

preservation lies in their ability to 
protect feed from microbial and fungal destruction, and its 
effect on stomach pH and gut flora, and has been known 
for decades and proven in many laboratory and field trials 

[20].In animal husbandry the final goals are classified 
as improved feed conversion rates and daily weight gain, 
as well as reduced incidence of diarrhoea, enhances 
economic return by lower feed costs and shorter time to 
market.The positive effects of acidifiers as feed additive 

ed by several working mechanisms. These 
acids can break down the DNA (deoxyribonucleic acid) 
structure in the bacterial cell nucleus and as a result the 
bacterial cell can no longer divide or may even die. 
Certain bacteria are sensitive to pH, e.g. E. coli, Salmonela 

Clostridium perfringens, 
while others are not, e.g. Bifidobacteria, Lactobacillus spp. 
The aim of the present investigate was to study the 
comparison effect of probiotic and mixture of organic 

mistry and immunity parameters of 

METHODS 

The present study was conducted in the Department of 
Animal Science, Faculty of Agricultural Sciences, 
Malayer University, Malayer, Iran with an objective of 

ical parameters and immunity 
of commercial broilers fed with probiotic and acidifiers.  
Experimental Design, Housing, Management and 

old unsexed Ross 308 broiler 
chicks were wing banded, weighed and distributed in a 
completely randomized experimental design with three 
treatments and fourreplications of fifteen chicks each. 
Chicks in all the replicates were reared up to six weeks of 
age under uniform standard conditions throughout the 
study. Brooding was done for 10 days using incandescent 

bulbs. The temperature was maintained at 30±1°C in the 
first week and reduced by 2.5°C per week to 21°C. From 
day one until day 4 the lighting schedule was 24 h 
continuously. At days 5-42 the dark time was increased to 
1 h. Each pen was fitted with an automatic bell type 
drinker and a hanging tubular feeder. Chicks were 
provided with feed and water ad libitum throughout the 
study. Feeding of test diets began at first day of age and 
continued till the termination of experiment. Basal diet 
was formulated and compounded to meet the nutrient 
requirements of commercial broilers (NRC, 1994) during 
the starter (0-2 wks), grower (2
wks) feed. The composition of experimental diets is shown 
in Table 1. Diets prepared without additive as Control 
(group1); 0.1% probiotic (group2) and 0.1% 
acidifier(group 3). The feed additives for probiotic and 
acidifier used in this study were
yeast from mannan oligosaccharides (MOS) for 8x10
each gram of product), vitamins and antioxidants)Totacid 
(containing citric acid, acetic acid, propionic acid, lactic 
acid), respectively, provided by a commercial c
(Tehran Dane Limited, Tehran, Iran).
Vaccination Schedule 

Vaccination schedule was as follow: 
against Newcastle Disease (ND) virus happened three 
times: first spray at the commencement of experiment, 
second on the 12th day as B1 (CEVA SA
ANIMALE®, Libourne, France) in drinking water and 
booster of them on 20th day as clone
CLON, Amer, Spain) in drinking water. Vaccination 
against Infectious bronchitis happened twice as the 
following: first spray at commencement of the ex
and the booster in drinking water on the 10th day, both as 
H-120 (CEVA SANTE ANIMALE
Vaccination against Infection Bursal Disease (IBD) 
happened twice: first on day 15 and the second on the 24th 
day, both as Gambo-l (CEVA SANT
Libourne, France) in drinking water. The sera were 
applied to HI test in 28 the day, to determine antibodies to 
NDV. In titers lower that 5, the booster B1 (CEVA 
SANTE ANIMALE®, Libourne, France) was 
administrated in drinking water to broilers.
Studied Parameters 

Biochemical parameters
were analyzed for cholesterol, low
(LDL), high-density lipoprotein (HDL), triglyceride, 
Alanine transaminase (ALT), Aspartate transaminase 
(AST), total protein, serum
phosphatase (Alk. Phos.)and glucose using automatic 
analyzer (Boehringer Mannheim Hitachi 704 automatic 
analyzer, Japan). The methodology and the set of reagents 
used in respect of each parameter were as recommended 
by the manufacturer of the analyzer system. Data are 
presented as mean±SEM treatment wise.
Immunity parameters 

At the end of the trials, upon obtaining the permission of 
Ethical Committee of the University, six birds from each 
replicate were bled by jugular veinpu
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bulbs. The temperature was maintained at 30±1°C in the 
first week and reduced by 2.5°C per week to 21°C. From 

ay 4 the lighting schedule was 24 h 
42 the dark time was increased to 

1 h. Each pen was fitted with an automatic bell type 
drinker and a hanging tubular feeder. Chicks were 
provided with feed and water ad libitum throughout the 

y. Feeding of test diets began at first day of age and 
continued till the termination of experiment. Basal diet 
was formulated and compounded to meet the nutrient 
requirements of commercial broilers (NRC, 1994) during 

2 wks), grower (2-4 wks) and finisher (4-6 
wks) feed. The composition of experimental diets is shown 
in Table 1. Diets prepared without additive as Control 
(group1); 0.1% probiotic (group2) and 0.1% 
acidifier(group 3). The feed additives for probiotic and 

study were Provital (containing live 
yeast from mannan oligosaccharides (MOS) for 8x107 in 
each gram of product), vitamins and antioxidants)Totacid 
(containing citric acid, acetic acid, propionic acid, lactic 
acid), respectively, provided by a commercial company 
(Tehran Dane Limited, Tehran, Iran). 

Vaccination schedule was as follow: Vaccination 
against Newcastle Disease (ND) virus happened three 
times: first spray at the commencement of experiment, 
second on the 12th day as B1 (CEVA SANTE 

, Libourne, France) in drinking water and 
booster of them on 20th day as clone-30 (HIPRAVIAR® 
CLON, Amer, Spain) in drinking water. Vaccination 
against Infectious bronchitis happened twice as the 
following: first spray at commencement of the experiment 
and the booster in drinking water on the 10th day, both as 

120 (CEVA SANTE ANIMALE®, Libourne, France). 
Vaccination against Infection Bursal Disease (IBD) 
happened twice: first on day 15 and the second on the 24th 

l (CEVA SANTE ANIMALE®, 
Libourne, France) in drinking water. The sera were 
applied to HI test in 28 the day, to determine antibodies to 
NDV. In titers lower that 5, the booster B1 (CEVA 

, Libourne, France) was 
administrated in drinking water to broilers. 

Biochemical parametersThe collected blood samples 
were analyzed for cholesterol, low-density lipoprotein 

density lipoprotein (HDL), triglyceride, 
Alanine transaminase (ALT), Aspartate transaminase 
(AST), total protein, serum albumin and globulin, Alkaline 
phosphatase (Alk. Phos.)and glucose using automatic 
analyzer (Boehringer Mannheim Hitachi 704 automatic 
analyzer, Japan). The methodology and the set of reagents 
used in respect of each parameter were as recommended 

anufacturer of the analyzer system. Data are 
treatment wise. 

At the end of the trials, upon obtaining the permission of 
Ethical Committee of the University, six birds from each 
replicate were bled by jugular veinpuncture and blood 



  

 

 

 

samples were individually collected in 10
tubes and stored on ice for hematological analysis. Serum 
was separated after 8 to 10 hours as per the standard 
procedures [21] and was stored at 
analysis. The individual serum samples were analyzed for 
antibody titers against Newcastle disease (ND), Infectious 
bursal disease (IBD) and Avian Influenza (AI) by ELISA 
technique. Treatment-wise means of titers were computed 
and reported. 
Statistical analysis 

The experimental data were analyzed statistically by 
using the General Linear Model procedure of the 
Statistical Analysis System (SAS®) software [22]. Overall 
data were analyzed using one way ANOVA test. Duncan 
multiple range test at 0.05 probability level was empl
for comparison of the means [23]. 
 

3.RESULTS AND DISCUSSION

 

The findings of current experiment on blood 
biochemical parameters of broilers fed probiotic and 
acidifier are shown in Tables 2 and 3. Cholesterol content 
(mg/dL) is found to be decreased significantly (P
by consumption of probiotic and acidifier in the feed. The 
level of LDL (mg/dL) was significantly (P
increased in both groups of probiotic and acidifier. The 
values for HDL (mg/dL) were found to be significantly 
(P≤0.0006) enhanced in probiotic and acidifier fed groups. 
The triglyceride (g/dL) indexes were significantly 
(P≤0.05) decreased in both feed additive treatments, when 
compared with control group. The ALT (IU/L) was 
remained non-significant in studied treatments of c
study. The AST (IU/L) levels in the blood plasma of 
broilers fed probiotic was significantly (P
increased, where other treatment showed no significant 
change, when compared with control group. The total 
protein values (g%) were decreased sig
(P≤0.0001)in all groups, with more emphasis on the 
groups having acidifier supplemented in addition to the 
basal diet. No significant changes in the albumin content 
(g%) of broilers fed different dietary treatments were 
observed. On the contrary, the globulin indexes (g%) were 
enhanced significantly (P≤0.0001), with more emphasis in 
acidifier group, when compared with control treatment. In 
case of Alk. Phos. (IU/L), interestingly, significant 
(P≤0.0001) increase in probiotic group and significant
(P≤0.0001) decrease in acidifier group were noticed, when 
compared with control group. The glucose levels (mg/dL) 
in different dietary treatments were lessened significantly 
(P≤0.0001) in both studied treatments, compared with 
control group.  

The results of current study on the immune response of 
broilers fed dietary probiotic and acidifier at 42 days of 
age are shown in Table 4. It has been found that by 
incorporation of acidifier into the diet, the antibody titer 
values against ND and IBD were significan
decreased and remained unchanged in probiotic fed 
group.In case of antibody titer values against AI, it is 
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samples were individually collected in 10-mL heparinized 
tubes and stored on ice for hematological analysis. Serum 
was separated after 8 to 10 hours as per the standard 
procedures [21] and was stored at –20ºC for subsequent 

ndividual serum samples were analyzed for 
antibody titers against Newcastle disease (ND), Infectious 
bursal disease (IBD) and Avian Influenza (AI) by ELISA 

wise means of titers were computed 

imental data were analyzed statistically by 
using the General Linear Model procedure of the 

) software [22]. Overall 
data were analyzed using one way ANOVA test. Duncan 
multiple range test at 0.05 probability level was employed 

ISCUSSION 

The findings of current experiment on blood 
biochemical parameters of broilers fed probiotic and 
acidifier are shown in Tables 2 and 3. Cholesterol content 

significantly (P≤0.0001) 
by consumption of probiotic and acidifier in the feed. The 
level of LDL (mg/dL) was significantly (P≤0.0001) 
increased in both groups of probiotic and acidifier. The 
values for HDL (mg/dL) were found to be significantly 

enhanced in probiotic and acidifier fed groups. 
The triglyceride (g/dL) indexes were significantly 

0.05) decreased in both feed additive treatments, when 
compared with control group. The ALT (IU/L) was 

significant in studied treatments of current 
study. The AST (IU/L) levels in the blood plasma of 
broilers fed probiotic was significantly (P≤0.0057) 
increased, where other treatment showed no significant 
change, when compared with control group. The total 
protein values (g%) were decreased significantly 

0.0001)in all groups, with more emphasis on the 
groups having acidifier supplemented in addition to the 
basal diet. No significant changes in the albumin content 
(g%) of broilers fed different dietary treatments were 

, the globulin indexes (g%) were 
0.0001), with more emphasis in 

acidifier group, when compared with control treatment. In 
Phos. (IU/L), interestingly, significant 

0.0001) increase in probiotic group and significant 
0.0001) decrease in acidifier group were noticed, when 

compared with control group. The glucose levels (mg/dL) 
in different dietary treatments were lessened significantly 

0.0001) in both studied treatments, compared with 

of current study on the immune response of 
broilers fed dietary probiotic and acidifier at 42 days of 
age are shown in Table 4. It has been found that by 
incorporation of acidifier into the diet, the antibody titer 
values against ND and IBD were significantly (P≤0.0001) 
decreased and remained unchanged in probiotic fed 
group.In case of antibody titer values against AI, it is 

revealed that dietary inclusion of probiotic and acidifier
significantly (P≤0.0001) enhanced the titer values of 
broilers, with much more emphasis in group 3 (acidifier).

Probiotics, which are products made from living 
microorganisms or their L
micro-organisms included as probiotics are usually 
assumed to be non-pathogenic components of the normal 
microflora, such as the lactic acid bacteria. However, there 
is goodevidence that non
pathogenic species can operate in much the same way as 
traditional probiotics. In poultry, the early use of 
probiotics was [24]. In their experiments, the a
observed that the intestinal contents of normal adult birds, 
orally administered to chicks with one day of age, altered 
their sensitivity to infection by Salmonella spp. From 
there, several studies have been made and continue being 
developed with the use of probiotics. Inconsistent results 
from the use of probiotics in animal production have been 
a constraint for the promotion of their use. Variations in 
the efficacy of probiotics can be due to the difference in 
microbial species or micro
the additive preparation methods [25]. However, other 
factors can justify the variations in the results of probiotic 
use in poultry, such as origin species, probiotic preparation 
method, survival of colonizing micro
gastrointestinal tract conditions, environment where the 
birds are raised, management (including the application 
time and application route of the probiotic), the 
immunologic status of the animals, the lineage of the 
poultry evaluated, as well as age and conc
not of antibiotics. 

Feed Acidifiers are acids included in feeds in order to 
lower the pH of the feed, gut, and microbial cytoplasm 
there by inhibiting the growth of pathogenic intestinal 
microflora. This inhibition reduces the microflora 
competing for the host nutrients and results in better 
growth and performance of the chicken. They also act as 
mold inhibitors. They are added upto0.25% of the diet. 
Most acids are efficacious and their effect remains as long 
as the acid is not volatilized.

Acidifiers have been used extensively for more than 25 
years in swine production and more recently in poultry. 
The antimicrobial effect of organic acid ions in controlling 
bacterial populations in the upper intestinal tract leads to 
beneficial effects. Inorganic acids such as HCl and 
H3PO4though pH reducing are ineffective. The anti 
bacterial action of organic acids depends on whether the 
bacteria are pH sensitive or not. Only certain types of 
bacteria are sensitive to pH (ex.: 
L. monocytogenes, C. perfringens

bacteria are not sensitive (
Lactobacillus spp.). 

More over, acidifiers improved growth performance 
through establishment of low gastro intestinal pH 
condition by supporting endogenous
and reducing undesired gut microorganisms [26], 
Acidification of diets with weak organic acids such as 
formic, fumaric, propionic, lactic and sorbic have been 
reported  to decrease colonization of pathogen and 
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revealed that dietary inclusion of probiotic and acidifier 
0.0001) enhanced the titer values of 

ore emphasis in group 3 (acidifier). 
Probiotics, which are products made from living 

microorganisms or their L-forms (without cell wall). The 
organisms included as probiotics are usually 

pathogenic components of the normal 
a, such as the lactic acid bacteria. However, there 

is goodevidence that non-pathogenic variants of 
pathogenic species can operate in much the same way as 
traditional probiotics. In poultry, the early use of 
probiotics was [24]. In their experiments, the authors 
observed that the intestinal contents of normal adult birds, 
orally administered to chicks with one day of age, altered 
their sensitivity to infection by Salmonella spp. From 
there, several studies have been made and continue being 

e use of probiotics. Inconsistent results 
from the use of probiotics in animal production have been 
a constraint for the promotion of their use. Variations in 
the efficacy of probiotics can be due to the difference in 
microbial species or micro-organism strains used, or with 
the additive preparation methods [25]. However, other 
factors can justify the variations in the results of probiotic 
use in poultry, such as origin species, probiotic preparation 
method, survival of colonizing micro-organisms to the 

trointestinal tract conditions, environment where the 
birds are raised, management (including the application 
time and application route of the probiotic), the 
immunologic status of the animals, the lineage of the 
poultry evaluated, as well as age and concomitant use or 

Feed Acidifiers are acids included in feeds in order to 
lower the pH of the feed, gut, and microbial cytoplasm 
there by inhibiting the growth of pathogenic intestinal 
microflora. This inhibition reduces the microflora 

peting for the host nutrients and results in better 
growth and performance of the chicken. They also act as 
mold inhibitors. They are added upto0.25% of the diet. 
Most acids are efficacious and their effect remains as long 
as the acid is not volatilized. 

cidifiers have been used extensively for more than 25 
years in swine production and more recently in poultry. 
The antimicrobial effect of organic acid ions in controlling 
bacterial populations in the upper intestinal tract leads to 

ganic acids such as HCl and 
H3PO4though pH reducing are ineffective. The anti 
bacterial action of organic acids depends on whether the 
bacteria are pH sensitive or not. Only certain types of 
bacteria are sensitive to pH (ex.: E. coli, Salmonella spp., 

C. perfringens) while other types of 
bacteria are not sensitive (Bifidobacterium spp., 

More over, acidifiers improved growth performance 
through establishment of low gastro intestinal pH 
condition by supporting endogenous digestive enzymes 
and reducing undesired gut microorganisms [26], 
Acidification of diets with weak organic acids such as 
formic, fumaric, propionic, lactic and sorbic have been 
reported  to decrease colonization of pathogen and 



  

 

 

 

production  of toxic metabolites, improved digestibility of 
protein, Ca, P, Mg, Zn and served as substrate in the 
intermediary metabolism [16]-[27]. 

Acidifiers act as performance promoters by lowering the 
pH of gut (mainly upper intestinal tract), reducing 
potential proliferation of unfavorable microorganisms. 
Acidification of gut stimulates enzyme activity and 
optimizes digestion and the absorption of nutrients and 
minerals. Un-dissociated forms of organic acids penetrate 
the lipid membrane of bacterial cells and dissociate into 
anions and protons. After entering the neutral pH of the 
cell’s cytoplasm, organic acids inhibit bacterial growth by 
interrupting oxidative phosphorylation and inhibiting 
adenosine triphosphate in organic phosphate interactions. 
Improved broiler performance by supplementation with 
single acids was noticed for formic acid [28] and fumaric 
acid [29]-[20] and Izat et al., [30] found significantly 
reduced levels of Salmonella spp. In carcass and caecal 
samples after including calcium formate to broiler diets. In 
another trial from [31] buffered propionic acid was used to 
counteract pathogenic microflora in the intestine and 
carcass of broiler chickens, and resulted in a significant 
reduction in E. coli and Salmonella spp.

formic acid in breeder feed reduced the contamination of 
tray liners and hatchery waste with 
drastically [32]. Kirchgessner et al., [19] found 
significantly better feed utilization in laying hens after 
adding fumaric acid, but only when the feed was low in 
protein and methionine and cysteine. Performance 
enhancement was influenced by both quantity and quality 
of the protein, although these trials were performed either 
with single organic acids or with the corresponding salt of 
a single acid. Hinton and Linton [33] exam
salmonella infections in broiler chickens by using a 
mixture of formic and propionic acid. They demonstrated 
that under experimental conditions 6 kg/t of that organic 
acid blend was effective in preventing intestinal 
colonization with Salmonella spp.

artificially contaminated feed. 
The effect of feed additive on the immune response of 

broilers may have plenty reasons. The environmental 
condition may have the prime reason, because this 
experiment was performed in an almost 
condition. Probiotics in particular seems to be cited as 
positive for immune effects. Immune function would be 
enhanced as a consequence of a more stable intestinal 
health favored by feed additives containing vitamins or by 
animals being less exposed to microbial toxins or other 
undesired metabolites, for example ammonia and biogenic 
amines. Consequently, additives like aromatic herbs or 
volatile oils may relieve the animals from immune defense 
stress during critical situations, raising the
availability of essential nutrients for absorption and thus, 
assist the animal to grow better within its genetic potential. 
Increased immune responses have been reported with the 
use of probiotic containing EO and MOS [34]
herbal extracts [36] in diets, which is in agreement with 
the results of current study. Researchers have shown that 
diets containing MOS and vitamins increase immune 
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Acidifiers act as performance promoters by lowering the 

pH of gut (mainly upper intestinal tract), reducing 
unfavorable microorganisms. 

Acidification of gut stimulates enzyme activity and 
optimizes digestion and the absorption of nutrients and 

dissociated forms of organic acids penetrate 
the lipid membrane of bacterial cells and dissociate into 

ons and protons. After entering the neutral pH of the 
cell’s cytoplasm, organic acids inhibit bacterial growth by 
interrupting oxidative phosphorylation and inhibiting 
adenosine triphosphate in organic phosphate interactions. 

y supplementation with 
single acids was noticed for formic acid [28] and fumaric 

[20] and Izat et al., [30] found significantly 
reduced levels of Salmonella spp. In carcass and caecal 
samples after including calcium formate to broiler diets. In 
nother trial from [31] buffered propionic acid was used to 

counteract pathogenic microflora in the intestine and 
carcass of broiler chickens, and resulted in a significant 

Salmonella spp.,The use of pure 
reduced the contamination of 

tray liners and hatchery waste with S. enteritidis 
drastically [32]. Kirchgessner et al., [19] found 
significantly better feed utilization in laying hens after 
adding fumaric acid, but only when the feed was low in 

methionine and cysteine. Performance 
enhancement was influenced by both quantity and quality 
of the protein, although these trials were performed either 
with single organic acids or with the corresponding salt of 
a single acid. Hinton and Linton [33] examined controlling 
salmonella infections in broiler chickens by using a 
mixture of formic and propionic acid. They demonstrated 
that under experimental conditions 6 kg/t of that organic 
acid blend was effective in preventing intestinal 

onella spp. from naturally or 

The effect of feed additive on the immune response of 
broilers may have plenty reasons. The environmental 
condition may have the prime reason, because this 
experiment was performed in an almost entirely aseptic 
condition. Probiotics in particular seems to be cited as 
positive for immune effects. Immune function would be 
enhanced as a consequence of a more stable intestinal 
health favored by feed additives containing vitamins or by 

ess exposed to microbial toxins or other 
undesired metabolites, for example ammonia and biogenic 
amines. Consequently, additives like aromatic herbs or 
volatile oils may relieve the animals from immune defense 
stress during critical situations, raising the intestinal 
availability of essential nutrients for absorption and thus, 
assist the animal to grow better within its genetic potential. 
Increased immune responses have been reported with the 
use of probiotic containing EO and MOS [34]-[35] and 

cts [36] in diets, which is in agreement with 
the results of current study. Researchers have shown that 
diets containing MOS and vitamins increase immune 

response via enhancement of the formulating bacteria on 
an acquired immune response exerted by T and B
lymphocytes [37],  Immune system stimulation by 
probiotics may be due to increase of T cells, phagositosic 
cells and serum protein levels [38]. Christensen et al., [39] 
suggested that these effects were mediated by cytokines 
secreted by immune system cell
bacteria. Indirect effect of probiotics may occur via 
changing the microbial population of the lumen of 
gastrointestinal tract. Probiotics increase in gram positive 
bacteria such as, lactobacillus and bifidobacteria that 
improve immune response [38]. Cook and Samman [40] 
noted that herbal extracts stimulate immune response by 
increasing vitamin C activity. It has been reported that 
probiotics stimulates phagocyte activity and thus promotes 
host protective responses [41] Studies h
adding organic acids to broiler diets increase immunity 
response [42]. It has also been suggested that this increase 
is due to stimulation or activation of immune cells by 
these feed additives. Organic acids can decrease intestinal 
pH, and cause enhancement of gut characteristics and 
immune response. Khovidhunkit et al., [43] showed that 
antibiotics restrain gram-positive bacteria that stimulate 
the immune system. Therefore, antibody titer was 
diminished by use of antibiotic which was confir
the results of this study. Furthermore, probiotics increase 
short-chain fatty acids [44], decrease intestinal pH [45], 
and improve intestinal morphology and immune response. 
It has been suggested that probiotic cause reduce 
pathogenic bacteria in digestive tract of broiler chickens 
which can help to improve intestinal health of these birds. 
However, the above mentioned feed additives could 
induce broilers immune response. Another beneficial 
effect of such additives could be due to better utilization 
feed and improve the microflora and reduce harmful 
bacteria of the gut. 

Many researchers indicated that organic acid could 
stimulate immune response and increase resistance to 
microbial pathogens as they are utilized in broilers diet. 
Acidifiers inhibit joining pathogenic bacteria to intestinal 
mucosa and creating acidic environment in intestine [46]. 
Other important mechanisms which can be used in order to 
improve the immune level and the intestinal microfloras 
are changing acidity of intestine through 
concentration of lactic acid in intestine and reducing 
activity of deleterious bacteria of intestine (E. Coli, 
Salmonella and Clostridium) and increasing activity of 
lactobacillus. According to Savage et al. [10], it was found 
that the rate of IgA that comes into intestine from bile duct 
and also the rate of plasma IgA have increased 
numerically, when fed with acidifier [10]. As a result, 
addition of a balanced acid blend, such as combinations of 
lactic acid, formic and propionic acid based on a
sequential release medium, increases the performance of 
broiler chicken and is an option for maintaining or 
improving broiler growth and efficiency results without 
resorting to supplementation with an AGP.
Table 1.Ingredientsand com
(NRC, 1994) (as-fed basis, %)
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response via enhancement of the formulating bacteria on 
an acquired immune response exerted by T and B 
lymphocytes [37],  Immune system stimulation by 
probiotics may be due to increase of T cells, phagositosic 
cells and serum protein levels [38]. Christensen et al., [39] 
suggested that these effects were mediated by cytokines 
secreted by immune system cells stimulated with probiotic 
bacteria. Indirect effect of probiotics may occur via 
changing the microbial population of the lumen of 
gastrointestinal tract. Probiotics increase in gram positive 
bacteria such as, lactobacillus and bifidobacteria that 

immune response [38]. Cook and Samman [40] 
noted that herbal extracts stimulate immune response by 
increasing vitamin C activity. It has been reported that 
probiotics stimulates phagocyte activity and thus promotes 
host protective responses [41] Studies have proved that 
adding organic acids to broiler diets increase immunity 
response [42]. It has also been suggested that this increase 
is due to stimulation or activation of immune cells by 
these feed additives. Organic acids can decrease intestinal 

cause enhancement of gut characteristics and 
immune response. Khovidhunkit et al., [43] showed that 

positive bacteria that stimulate 
the immune system. Therefore, antibody titer was 
diminished by use of antibiotic which was confirmed by 
the results of this study. Furthermore, probiotics increase 

chain fatty acids [44], decrease intestinal pH [45], 
and improve intestinal morphology and immune response. 
It has been suggested that probiotic cause reduce 

gestive tract of broiler chickens 
which can help to improve intestinal health of these birds. 
However, the above mentioned feed additives could 
induce broilers immune response. Another beneficial 
effect of such additives could be due to better utilization of 
feed and improve the microflora and reduce harmful 

Many researchers indicated that organic acid could 
stimulate immune response and increase resistance to 
microbial pathogens as they are utilized in broilers diet. 

joining pathogenic bacteria to intestinal 
mucosa and creating acidic environment in intestine [46]. 
Other important mechanisms which can be used in order to 
improve the immune level and the intestinal microfloras 
are changing acidity of intestine through  increasing 
concentration of lactic acid in intestine and reducing 
activity of deleterious bacteria of intestine (E. Coli, 
Salmonella and Clostridium) and increasing activity of 
lactobacillus. According to Savage et al. [10], it was found 

IgA that comes into intestine from bile duct 
and also the rate of plasma IgA have increased 
numerically, when fed with acidifier [10]. As a result, 
addition of a balanced acid blend, such as combinations of 
lactic acid, formic and propionic acid based on a 
sequential release medium, increases the performance of 
broiler chicken and is an option for maintaining or 
improving broiler growth and efficiency results without 
resorting to supplementation with an AGP. 

and composition of the basal diets 
fed basis, %) 



  

 

 

 

Ingredients (%) 
Starting 
diet (0-
2wk) 

Corm 59.00 
Soybean meal 33.74 
Soybean oil 1.56 
Calcium carbonate 0.60 
Dicalcium phosphate 1.41 
Oyster shell 0.66 
Common salt 0.30 
Vit. And Min. Permix1 0.50 
DL-Methionine 0.13 
Lysine – HCL 0.09 

 
Table 2. Effect of different dietary treatments on selected biochemical parameters of broilers at 42 days of age 
(mean±SEM) 

Treatments

Control
Probiotic
Acidifier

SEM 
P-Value

CON: Control; Probiotic @ 0.1% and Acidifier @0.1%. 
SEM: Standard Error of the Means.  
of the Means.LDL: low-density lipoprotein; HDL: high
density lipoprotein; ALT: alanine transaminase; AST: 
aspartatetransaminase.a–d Different lowerca
in the same row indicate a significant difference between 
treatments at (P≤0.05). 
 
Table 3. Effect of different dietary treatments on blood 
parameters of broilers at 42 days of age (mean±SEM)

Treatments 
Total 

protein 
(g%) 

Albumin 
(g%) 

Globulin 
(g%)

Control 3.70a 1.44a 1.90
Probiotic 3.60b 1.43a 2.15
Acidifier 3.50c 1.45a 2.30

SEM 0.02 0.00 0.03
P-Value <.0001 0.3646 <.0001

 

CON: Control; Probiotic @ 0.1% and Acidifier 

@0.1%.SEM: Standard Error of the Means. 

Different lowercase superscripts in the same row 

indicate a significant difference between treatments 

at (P≤0.05).Alk. Phos.: Alkaline phosphatase.
 
Table 4: Effect of different dietary treatments on immune 
response of broilers at 42 days of age

Treatments ND IBD
Control 5.04a 339.02
Probiotic 4.93ab 334.02
Acidifier 4.88b 332.26
SEM 0.02 1.18
P-Value 0.0461 0.0469

CON: Control; Probiotic @ 0.1% and Acidifier 

@0.1%. SEM: Standard Error of the Means. 
dDifferent lowercase superscripts in the same row 

indicate a significant difference between treatments 
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Growing 
diet (2-
4wk) 

Finishing 
diet (4-
6wk) 

67.36 72.01 
28.63 24.46 
0.65 0.56 
0.67 0.63 
1.02 0.84 
0.66 0.63 
0.30 0.30 
0.50 0.50 
0.06 0.02 
0.14 0.05 

Calculated analysis 
ME (Kcal/kg) 
Crude protein (%) 

1The vitamin and mineral premix provide the following 
quantities per kilogram of diet: vitamin
transretinal); Vit.D3(cholecalciferol),2,000IU;vitaminE,20
IU (α-tocopherol); vitaminK3,3.0mg; riboflavin, 18.0mg; 
niacin, 50mg; D calcium
inechloride,450mg;vitaminB12,0.02mg;folicacid,3.0mg;m
anganese,110mg;zinc,100mg;iron,60mg;copper,10mg;iodi
ne,100mg; selenium,0.2mgan

Effect of different dietary treatments on selected biochemical parameters of broilers at 42 days of age 

Treatments 
Cholesterol 

(mg/dL) 
LDL 

(mg/dL) 
HDL 

(mg/dL) 

Triglyce
ride(g/d

L) 

ALT 
(IU/L) 

AST 
(IU/L)

Control 183.07a 75.45a 56.21b 126.70a 4.84a 170.25
Probiotic 168.00b 58.13b 60.62a 118.65b 4.94a 178.78
Acidifier 156.59c 69.74b 59.61a 121.30b 4.51a 167.69

 2.10 0.89 0.54 1.00 0.10 1.56
Value <.0001 0.0006 0.0008 0.0015 0.1922 0.0057

 
CON: Control; Probiotic @ 0.1% and Acidifier @0.1%. 
SEM: Standard Error of the Means.  SEM: Standard Error 

density lipoprotein; HDL: high-
density lipoprotein; ALT: alanine transaminase; AST: 

Different lowercase superscripts 
in the same row indicate a significant difference between 

Effect of different dietary treatments on blood 
parameters of broilers at 42 days of age (mean±SEM) 

Globulin 
(g%) 

Alk. 
Phos. 
(IU/L) 

Glucose 
(mg/dL) 

1.90c 153.78b 285.44a 
2.15b 160.11a 250.53c 
2.30a 148.05c 260.00b 
0.03 1.16 2.86 

<.0001 <.0001 <.0001 

CON: Control; Probiotic @ 0.1% and Acidifier 

SEM: Standard Error of the Means. a–d 

Different lowercase superscripts in the same row 

indicate a significant difference between treatments 

Alk. Phos.: Alkaline phosphatase. 

Effect of different dietary treatments on immune 
response of broilers at 42 days of age 

IBD AI 
339.02a 2.66c 
334.02ab 2.92a 
332.26b 2.80b 

1.18 0.02 
0.0469 <.0001 

CON: Control; Probiotic @ 0.1% and Acidifier 

SEM: Standard Error of the Means. a–

Different lowercase superscripts in the same row 

indicate a significant difference between treatments 

at (P≤0.05). ND: Newcastle Disease; IBD; Infectious 

BursalDisease; AI: Avian Influenza.
 

4. CONCLUSION

From the findings of current study, it could be 
concluded that addition of probiotic and mixture of 
organic acid individually into the broiler diets at 42 days 
of age could improve the blood biochemistry and 
enhanced the immunity of broilers at 42 d of age. 
However, when probiotic and organic acids were included 
into the basal diet of broilers, it is revealed that the best 
improvement in biochemistry parameters and immunity 
were noticed. 
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