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ABSTRACT 
 

This research aimed to study the effect of supplementation of Lactobacillus brevis 

and a combination of Lactobacillus brevis and Enterococus faecalis on growth 

performance, bacterial population and serum biochemical parameters in broilers. A 

total of 200 one-day-old chicks were obtained from a local hatchery. They were 

divided into four groups: group 1 served as a control, group 2 received commercial 

probiotics, group 3 received Lactobacillus brevis, and group 4 received the 

combination. The main parameters measured through 6 weeks were body weight, 

food intake, food conversion ratio (FCR), blood total protein, albumin and 

cholesterol. In addition to enumeration of bacteria from cloaca and caecum. The 

results showed a statistically significant increase in body weight (26%) for the 

group receiving the combined supplementation compared to the control. Similarly, 

there was a significant increase in FCR for this group compared to the control. The 

results also showed an increase in the Lactic acid bacteria (LAB) count in the 

caecum and a decrease in the total late count (TPC) and coliform count, showing 

the inhibitory effect of LAB. Also, there was a significant decrease in cholesterol 

and albumin level, while there was no difference between the different groups 

regarding protein level. The results showed that Lactobacillus brevis and 

Enterococus faecalis have a good potential to be used as probiotics in poultry. 
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INTRODUCTION 
Broiler production is a rapidly expanding sector 

in the animal industry. To mitigate economic losses and 

enhance production, producers often resort to using 

antibiotics to combat diseases and promote growth. 

However, the imprudent use of antibiotics can result in 

their appearance in food products and also led to the 

emergence of multidrug-resistant bacteria, both of 

which pose significant challenges to public health and 

food safety (Ogbuewu et al., 2022). Thus, there has 

been a growing interest in alternative approaches to 

improve animal health and performance without the 

drawbacks associated with antibiotic use. Probiotics 

have emerged as a possible alternative, with their 

benefits for immune function and growth rates in 

animals. The term probiotics is defined as "living 

microorganisms which, when administered in an 

adequate amount confer a health benefit on the host 

(Hotel and Cordoba, 2001).  
 

Among the commonly used probiotics in the 

poultry industry are Lactic Acid Bacteria (LAB), 

including genera such as Lactobacillus, Streptococcus, 

and Enterococcus. Other beneficial microbes used 

include Leuconostoc, Bifidobacterium, Weissella, 

Bacillus, Pediococcus, Aspergillus, Candida, and 

Saccharomyces, with Bacillus licheniformis and 

Bacillus subtilis being notable for their positive impact 

on nutrient digestion, absorption, and overall broiler 

growth and performance (Sögaard and Suhr-Jessen 

1990; Aliakbarpour et al., 2012; Sathishkumar et al., 

2017). 
 

LAB probiotics are believed to exert their 

beneficial effects through various mechanisms. These 

include: production of antimicrobial compounds such as 

bacteriocins and organic acids, which suppress 

pathogens and promote a healthy gut microbiome 

(Vernocchi et al., 2020); adherence to the intestinal 

epithelium leading to modulation of the intestinal 

microflora and inhibition of pathogens 

(Corcionivoschi et al., 2010); competitive exclusion 

and antagonism, maintaining normal intestinal 

microflora (Kizerwetter-Swida and Binek 2009); 
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altering metabolism by enhancing digestive enzyme 

activity and reducing bacterial enzyme activity and 

ammonia production (Yoon et al., 2004) and improving 

feed intake, digestion, and stimulating the immune 

system (Awad et al., 2009). 
 

Administration of probiotics has been shown to 

influence various health indices in poultry, such as 

growth performance, intestinal microflora, and blood 

components, including total proteins, lipids, and 

cholesterol, which are crucial indicators of health status 

(Filipovic et al., 2007). Given these considerations, this 

study aimed to investigate the effects of LAB strains on 

growth performance, intestinal microflora, blood 

proteins, and cholesterol levels in broilers. 

 

MATERIALS AND METHODS 
 

1. Source of Lactic Acid Bacteria 

In this study, two strains of LAB namely Lactobacillus 

brevis and a combination of Lactobacillus brevis and 

Enterococcus faecalis were used. These strains were 

previously isolated and identified from fermented camel 

milk (Amel et al., 2021). 
 

2. Broilers and Experimental Design 

Two hundred one-day-old broiler chicks (Ross 208) 

were obtained from a local hatchery in Sudan. They 

were allocated into four groups as follows: 

• Group 1: Control Group (CG), which received 

a standard diet and drinking water without any 

supplements. 
 

• Group 2: (PGc): Group receiving commercially 

available probiotics used as poultry feed 

supplements. This group received a standard 

diet and water supplemented with probiotics 

containing Bacillus subtilis (1.6×109 CFU/g). 
 

• Group 3: PG1, which received a standard diet 

and water supplemented with Lactobacillus 

brevis (1.6×106 CFU/ml). 
 

• Group 4: PG2, which received a standard diet 

and water supplemented with a combination of 

Brevis and Enterococcus faecalis. 

The chicks were housed in clean battery cages 

for the 42-day duration of the study. Upon arrival, all 

chicks were found to be healthy and were subsequently 

vaccinated against Newcastle Disease (ND) after one 

week, followed by an infectious bursitis (IBD) vaccine 

administered via drinking water on day 14. Booster 

doses for IBD and ND vaccines were given on days 14 

and 30, respectively. Daily observations were recorded 

for health status and mortality. 
 

3. Measurements  

3.1 Growth Performance   
Growth performance metrics included body 

weight, feed intake (FI), and feed conversion ratio 

(FCR). Body weight and feed intake were recorded 

weekly from day 1 to determine changes in body weight 

and FCR. Feed intake was measured on a per pen basis, 

with uneaten feed discarded at the end of every day and 

replaced with fresh feed. FCR was calculated as the 

amount of feed consumed per unit of body weight, 

adjusted for the weight of dead birds. 
 

3.2. Intestinal Microflora 

3.2.1. Collection and Analysis of Cloacal Swab 

Samples  
Cloacal swabs were collected (five 

samples/treatment) and microbiologically analyzed for 

viable bacterial counts. Swabs were placed in 50 ml of 

sterile buffered peptone water, followed by serial 

dilution as needed. Plate Count Agar (PCA), 

MacConkey agar, XLD (Xylose Lysine Deoxycholate 

Agar), EMB (Eosin Methylene Blue Agar), and De 

Man-Rogosa-Sharpe Agar (MRS) were used for 

bacterial counting and identification. Plates were 

incubated at 37 °C for 24 hours and anaerobically for 2 

days, with colonies between 25 and 250 counted and 

expressed in CFU/ml (Cunniff, 1996). 
 

3.2.2. Collection and Analysis of Caeca 
Post-slaughter, the gastrointestinal tract was 

aseptically removed, segmented, and the ceca samples 

were collected in sterile bags containing 50 ml broth, 

then stored at -20°C. Samples were homogenized, and 

10-fold serial dilutions were made in buffered peptone 

water, streaked in duplicate on PCA, MacConkey agar, 

XLD, MRS agar, and EMB agar for enumeration and 

identification of target bacterial groups. 
 

3.3 Blood Analysis 

Blood samples were collected from the wing 

vein on a weekly basis. Samples were then centrifuged 

at 3000 rpm for 15 minutes, and serum was used for 

analyzing total protein, albumin, and cholesterol 

concentrations using the enzymatic colorimetric 

method. Commercially available kits (Spinreact, Spain) 

were used. All procedures were done following the 

manufacturer's instructions. 
 

4. Statistical Analysis 

Data were analyzed using the Kruskal-Walli’s 

test, with P values < 0.05 considered statistically 

significant. Data is expressed as Mean ±SD. 
 

RESULTS 

Growth performance 
The impact of LAB supplementation on the 

growth performance of broilers is detailed in Table 1 

and Fig. 1. The average body weight of chickens in the 

control group (CG) was 1.391 gm, and there was a 26% 

increase when compared to PG2 (1.756 gm), with a 

statistically significant difference (p = 0.009) between 
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the groups. Groups receiving LAB supplementation 

(PG1 and PG2) showed the highest body weight gain 

among all groups. 

 
Feed intake among the study groups ranged from 2.11 

g/bird in the control group (CG) to 2.99 g/bird in the 

PG1 group; no significant difference was observed in 

the daily feed in take across all four groups (Table 1). 

However, the feed conversion ratio (FCR) exhibited 

statistically significant differences (p<0.001), with the 

highest efficiency observed in the PG2 group, as 

detailed in Table 1. Concerning mortality rates, the 

highest was observed in the group receiving the 

commercial probiotic (1.6%). The relative risk (RR) 

indicated that the probability of death in the PGC group 

was 1.6 times higher than in the control group. 

 
 

Table 1: Effect of probiotic supplementations on total feed intake, body weight, body weight gain and FCR. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Changes of mean body weight  
 

Bacterial Growth in the Cloaca and Caecum  

In the present study, the enumeration of various bacteria isolated from the cloaca and caecum samples is 

presented in Table 2. In this study, both treatment groups exhibited lower total plate count (TPC) and Coliform 

counts compared to the control group, while the populations of LAB were higher. 

  

 

Component CG PGc PG1 PG2 P-value 

Body weight (gm/bird) 1.391 ± 23.97 1.456±48.155 1.618±71.33 1.756 ±59.38 0.009 

Feed intake (gm/bird) 2.108 ± 17.35 2.208 ± 19.20 2.458±16.07 2.992±17.95 0.52 

FCR (gm/gm) 1.546 ± 0.06 1.517 ±0.08 1.519 ± 0.04 1.703±0.05 0.000 

Mortality (%)  0.1 1.6 0.00 0.04 

RR mortality  (RR=1.6) (RR= 0.00) (RR=0.4) 



Amel A.S. Ali, et al……………… 

92 

 

Table 2: Count of different bacteria from the cloaca and caecum on the 6th week. 

 

 

 

 

 

 

 

 

 

Effect of LAB on serum parameters 
The impact of LAB supplementation on serum total protein, albumin, and cholesterol levels is presented in 

Table 3 and Fig. 2a, 2b, and 2c. By week 6, significant differences were observed among the various treatment 

groups in terms of albumin and cholesterol levels, while no significant difference was noticed regarding total protein 

levels. 
 

 

Table 3: Overall Effect of LAB supplementation on Total protein, albumin and cholesterol level 
 

 

        
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: The impact of LAB supplementation on serum total protein, albumin, and cholesterol levels 

 

Treatment 
TPC (cloaca) 

( cfu /ml) 

LAB count caecum 

(cfu/ gm) 

Coliform (caecum) 

(cfu/gm) 

CG 2.4x106 1 x104 2.3x107 

PGc 3 x 106 2.3 x104 1.2 x107 

PG1 1.2x 102 1.8 x109 1.5x102 

PG2 1.1x102 2.1x109 1.2x102 

Component CG PGc PG1 PG2 P-value 

Total protein level(g/l)  34.4 ± 0.71 31.9± 1.61 33.5±0.84 26.5±0.06 0.212 

Albumin level(g/l)  13.7 ± 0.76 15.3 ± 1.31 10.6 ± 0.84 10.4 ±1.03 0.010 

Cholesterol level(g/dl)  173.3 ± 25.25 150.0±9.64 133.3± 29.4 81.47±24.30 0.002 
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DISCUSSION 
 

This study aimed to investigate the effect of 

administration of LAB on growth performance, 

intestinal bacteria and some blood parameters in 

poultry. The results showed an increase in body weight, 

which aligns with previous research indicating that 

probiotic or postbiotic supplementation in broiler diets 

can enhance growth performance (Mountzouris et al., 

2007; Awad et al., 2009; Houshmand et al., 2011; 

Mahmoud and Kareem, 2024). However, other 

studies have reported no significant impact of probiotics 

on broiler performance (Mutus et al., 2006; Knap et 

al., 2011). This result is consistent with various studies 

that support the positive effects of LAB on body weight 

gain in broilers in different countries (Kalavathy et al., 

2003; Islam et al., 2004; Ashayerizadeh et al., 2009; 

Abdel-Hafeez et al., 2017; Shokryazdan et al., 2017; 

Park et al., 2018; Mandana et al., 2019 and Hati et 

al., 2023). These findings underscore the potential of 

LAB supplementation as a beneficial strategy for 

improving the growth performance of broilers, although 

variations in results across different studies suggest that 

the effects may depend on other factors such as specific 

strains of LAB, the host species, and other dietary and 

environmental factors (Zhang et al., 2021). This is in 

line with the findings of Mandana et al., (2019; Tsega 

et al., 2024) who reported no significant differences in 

feed intake among broilers supplemented with various 

Lactobacillus strains and a commercial probiotic blend. 

On the contrary, the study of Hati et al., (2023) found 

an improvement of FCR using different probiotic 

strains. 
 

Other growth performance characteristics, such 

as feed intake and FCR, were also investigated in this 

study. The effect of LAB supplementation on the 

various parameters may be due to the beneficial impacts 

of LAB strains on intestinal microflora, along with 

improved nutrient digestibility and absorption 

(Shokryazdan et al., 2017). The specific strains of 

probiotics used can significantly influence body weight 

gain responses (Khan et al., 2013) and potentially affect 

chicken appetite (Ferket and Gernat, 2006). 
 

From an industrial point of view, the mortality 

rate is of major concern. As shown in the current study, 

the highest mortality rate was 1.6%, although the study 

of O’dea et al. (2006) reported no effect of probiotic 

treatment on cumulative mortality of broilers from 0 to 

35 days of age. 
 

Lactic acid bacteria are known for their 

capability to produce lactic acid. Lactic acid has been 

reported to be effective in removing pathogenic bacteria 

such as Shiga toxin-producing E. coli and Salmonella 

spp. from meat and poultry (Norasak et al., 2016; 

Yuhui et al., 2022; Israa and Omar, 2024). In 

addition, the ability of LAB to modulate the intestinal 

microflora in broilers has been previously documented 

(Mountzouris et al., 2007; Chim-anage et al., 2008; 

Beski and Al-Sardary, 2015; Pourakbari et al., 

2016). The intestinal microbiota plays a crucial role in 

the growth performance of broilers and enhances their 

defense against various pathogens (Mandana et al., 

2019). 
 

As shown in this study, the increased LAB 

count and decreased TPC and Coliform count suggest 

the effectiveness of LAB supplementation in reducing 

other bacterial groups and enriching the lactic acid 

bacteria population in the caecum. This finding aligns 

with previous studies (Mandana et al., 2019; Quinto et 

al., 2014; Tsega et al., 2024) which demonstrated that 

LAB supplementation increased Lactobacillus spp. 

populations and decreased E. coli in the ileum and 

intestine of birds on probiotic diets compared to control. 

These effects can be attributed to the decreased 

intestinal pH, the acid tolerance ability of LAB, and the 

antibacterial activity of LAB strains (Quinto et al., 

2014). 
 

Among other parameters widely investigated as 

an effect of LAB administration are the blood 

constituents, as some of them are considered health 

indicators. In this study, blood proteins and cholesterol 

were studied. The primary blood proteins, albumin, 

globulin, and fibrinogen, play crucial roles in the body's 

physiological processes, including protein deposition, 

osmotic pressure regulation, and transport of small 

molecules within the blood (Mushawwir and 

Latipudin, 2011). In this study, while total protein 

levels decreased by week 6, no significant differences 

were observed between the groups, and albumin levels 

showed a significant decrease. Similar studies also 

reported no significant effect of probiotics in serum total 

protein (Mandana et al., 2019; Lovita et al., 2021) or 

total protein, albumin, and globulin concentrations in 

chickens (Abdel-Hafeez et al., 2017; Al-Khalaifa et 

al., 2019).  
 

On the contrary, Dev et al. (2020) reported 

increased serum total protein and globulin levels in 

birds fed Mannan-oligosaccharides and Lactobacillus 

acidophilus. Albumin and blood protein play a major 

role in the deposition of protein into the meat. The high 

protein level in blood indicates that protein deposition 

in meat is also high, while the low levels below standard 

indicate a lack of nutrition (Lovita et al., 2021). Low 

protein consumption causes a reduced albumin level, 

and thus protein deposition into the meat will also 

decrease (Liu et al., 2015). 
 

Some probiotic species, such as Bacillus, may 

improve blood proteins through the ability of Bacillus 

to improve dietary protein digestion and utilization by 

increasing the absorptive efficiency of the small 

intestine (Lee et al., 2013; Kadaikunnan et al., 2015 

and Abdel-Moneim et al., 2020). 
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Cholesterol is an important component of lipid 

membranes and a precursor for the synthesis of steroid 

hormones and bile acids. It is synthesized by all animal 

cells, particularly hepatocytes (Howles, 2016). Given 

that meat and eggs are significant dietary sources of 

cholesterol (Ahn et al., 1999), managing dietary and 

hepatic cholesterol synthesis is crucial to prevent health 

problems such as hypercholesterolemia and 

cardiovascular disease (Cha and Park, 2019). As 

shown in this study, there was a significant decrease in 

cholesterol levels by week 6, especially among the PG2 

group. This aligns with findings from similar studies 

(Rahimi and Khaksefidi, 2006; Mansoub, 2010; 

Mandana et al., 2019). Other studies showed decreases 

in cholesterol and LDL (Kalavathy et al., 2003; 

Ghasemi and Taherpour, 2013) cholesterol and 

triglycerides (Mandana et al., 2019). The cholesterol-

lowering mechanisms of probiotics remain partly 

elucidated. One hypothesis suggests that the 

mechanisms may involve the incorporation of 

cholesterol into bacterial cells by Lactobacillus, de-

conjugation of bile salts, and inhibition of key enzymes 

in cholesterol biosynthesis like acetyl-CoA carboxylase 

and 3-hydroxy-3-methylglutaryl coenzyme A 

reductase. These actions potentially promote cholesterol 

catabolism during enterohepatic circulation (DeBose-

Boyd, 2008; Mandana et al., 2019; Deng et al., 2020). 

 
CONCLUSION 

 

This study revealed the positive effects of 

supplementing broiler diets with Lactobacillus 

brevis alone or in combination with Enterococcus 

faecalis on growth performance and serum biochemical 

parameters. The combined supplementation notably 

increased body weight and increased lactic acid bacteria 

count in the caecum, suggesting improved gut health. In 

addition, reductions in enterococci count and 

cholesterol level indicate potential health benefits of 

probiotic supplementation in broilers. 

 

Conflict of Interest  
The authors declare no competing of interest. 

 

REFERENCES 

ABDEL-HAFEEZ, H.M., SALEH, E.S., TAWFEEK, S.S., 

YOUSSEF, I.M., and ABDEL-DAIM, A.S., 2017. 

Effects of probiotic, prebiotic and symbiotic with and 

without feed restriction on performance, hematological 

indices and carcass characteristics of broiler chickens. 

Asian-Australasian Journal Animal Science, 30: 672–

682. doi: https://doi.org/10.5713%2Fajas.16.0535 

ABDEL-MONEIM, A.E., SELIM, D.A., BASUONY, 

H.A., SABIC E.M., SALEH, A.A., and EBEID, T. A., 

2020. Effect of dietary supplementation of Bacillus 

subtilis spores on growth performance, oxidative status, 

and digestive enzyme activities in Japanese quail birds. 

Trop Anim Health Prod. 52:671–80. 

https://doi.org/10.1007/s11250-019-02055-1 

AHN, D.U., LEE, J.I., JO, C., and SELL, J.L., 1999. 

Analysis of cholesterol oxides in egg yolk and turkey 

meat. Poultry Science ,78:1060-1064. 

https://doi.org/10.1093/ps/78.7.1060 

ALIAKBARPOUR, H.R., CHAMANI, M., RAHIMI, G., 

SADEGHI, A.A., and QUJEQ, D., 2012.The Bacillus 

subtilis and Lactic Acid Bacteria Probiotics Influences 

Intestinal Mucin Gene Expression, Histomorphology 

and Growth Performance in Broilers. Asian-

Australasian J Anim Sci.  Sep;25(9):1285-93. 

https://doi.org/10.5713/ajas.2012.12110 

AL-KHALAIFA, H., AL-NASSER, A., AL-SURAYEE, 

T., AL-KANDARI S., ENZI, N., AL-SHARRAH, T., 

RAGHEB, G., AL-QALAF, S., and MOHAMMED, 

A., 2019. Effect of dietary probiotics and prebiotics on 

the performance of broiler chickens. Poultry Science, 

98: 4465–4479. https://doi.org/10.3382/ps/pez282 

AMEL, A., ADIL, M.A., IMAN, M.E., and HIND, A.E., 

2021. Isolation And Identification Of Lactic Acid 

Bacteria Isolated From Fermented Camel Milk And Its 

Efficacy As Probiotic.  IJMPR , 5(1): 139-147 

ASHAYERIZADEH, A., DABIRI, N., 

ASHAYERIZADEH, O., MIRZADEH, K.H., 

ROSHANFEKR, H., and MAMOOEE, M., 2009. 

Effect of dietary antibiotic, probiotic and prebiotic as 

growth promoters on growth performance, carcass 

characteristics and hematological indices of broiler 

chickens. Pakis. J. Biol. Sci, 12: 52-57. 

https://doi.org/10.3923/pjbs.2009.52.57  

AWAD, W, GHAREEB, K., ABDEL-RAHEEM S, and 

BOHM, J., 2009. Effects of dietary inclusion of 

probiotic and symbiotic on growth performance, organ 

weights and intestinal histomorphology of broiler 

chickens. Poultry Science, 88: 49-55. 

https://doi.org/10.3382/ps.2008-00244 

BESKI, S.S., and AL-SARDARY, S.Y., 2015. Effects of 

dietary supplementation of probiotic and synbiotic on 

broiler chickens’ hematology and intestinal integrity. 

International Journal of Poultry Science, 14, 31. 

https://doi.org/10.3923/ijps.2015.31.36 

CHA, D., and PARK, Y., 2019.  Association between dietary 

cholesterol and their food sources and risk for 

hypercholesterolemia: The 2012-2016 Korea national 

health and nutrition examination survey. Nutrients 

,11:846.  https://doi.org/10.3390/nu11040846 

CHEN, C.Y, CHEN, S.W., and WANG, H.T., 2017. Effect 

of supplementation of yeast with bacteriocin 

and Lactobacillus culture on growth performance, cecal 

fermentation, microbiota composition, and blood 

characteristics in broiler chickens. Asian-Australian J 

Anim Sci, 30(2):211-220. 

https://doi.org/10.5713%2Fajas.16.0203 

CHIM-ANAGE, P., HIRUNVONG, V., SIRIROTE, P., 

MALAPHAN, W., YONGSMITH, B., 

ISARIYODOM, S., TIRAWATTANAWANICH, C., 

CHITANONT, W., and TALSOOK, P., 2008. Effect 

of Feed Supplementation of Lactic Acid Bacteria on 

Microbial Changes in Broiler Intestine Kasetsart J. (Nat. 

Sci.) 42, 269–276  

CORCIONIVOSCHI, N., DRINCEANU, D., STEF, L., 

LUCA, I., and JULEAN, C., 2010. Probiotics–

https://doi.org/10.5713%2Fajas.16.0535
https://doi.org/10.1007/s11250-019-02055-1
https://doi.org/10.1093/ps/78.7.1060
https://doi.org/10.5713/ajas.2012.12110
https://doi.org/10.3382/ps/pez282
https://doi.org/10.3923/pjbs.2009.52.57
https://doi.org/10.3382/ps.2008-00244
https://doi.org/10.3923/ijps.2015.31.36
https://doi.org/10.3390/nu11040846
https://doi.org/10.5713%2Fajas.16.0203


 Effect of Lactic Acid bacteria …….. 

95 
 

identification and ways of action. Innovative Romanian 

Food Biotechnology, 6, 1. 

CUNNIFf, P. 1995. Official Methods of Analysis of AOAC 

International. 16th Edition, AOAC International, 

Arlington 

 DENG, Q., SHI, H., LUO, Y., LIU, N., and DENG, X., 

2020.  Dietary Lactic Acid Bacteria Modulate Yolk 

Components and Cholesterol Metabolism by Hmgr 

Pathway in Laying Hens. Brazilian Journal of Poultry 

Science, https://doi.org/10.1590/1806-9061-2020-1261 

DEBOSE-BOYD, R.A. 2008. Feedback regulation of 

cholesterol synthesis: sterol accelerated ubiquitination 

and degradation of HMG CoA reductase. Cell Research, 

18:609-621. https://doi.org/10.1038/cr.2008.61 

DEV, K., MIR, N.A., BISWAS, A., KANNOUJIA J., 

BEGUM, J., KANT, R., and MANDAL, A., 2020. 

Dietary synbiotic supplementation improves the growth 

performance, body antioxidant pool, serum 

biochemistry, meat quality, and lipid oxidative stability 

in broiler chickens. Anim Nutr. 6(3):325-332. 

https://doi.org/10.1016/j.aninu.2020.03.002 

FILIPOVIC, N., STOJEVIC, Z., MILLINKOVIC-TUR, 

S., LJUNIC, B.B, and ZDELAR, M., 2007. Changes 

in concentration and fraction of blood serum proteins of 

chicken during fattening. Vet. Arhiv, 77(4): 319-326.  

FERKET, P.R., and GERNAT, A.G., 2006. Factors that 

affect feed intake of meat birds: A review. Int. J. Poult. 

Sci, 5, 905–911 

GHASEMI, H.A. and TAHERPOUR, K., 2013. 

Comparative effects of probiotic, prebiotic and 

synbiotic supplements on performance, jejunal 

morphology, serum lipid profile and antibody response 

of broiler chicks. Journal of Livestock Science and 

Technologies, 1(2), pp.20-27. 

HATI, S, RAMANU, J K, BASAIAWMOIT, B., 

KORINGA, P., DESAI, M., GHODASARA, D.J, 

JOSHI, K.V, PATHAN, V. S., BHAGORA, N.J., 

SAVALIYA F.P., and MISHRA, B.K., 2023. 

Significance of  Limosilactobacillus fermentum and    

Saccharomyces cerevisiae on the Growth Performance, 

Haematological Traits, Serum Biochemistry, Faecal and 

Caeca Microbiota of Broiler Chickens. J Am Nutr 

Assoc,42(7):706-725. 

https://doi.org/10.1080/27697061.2022.2149634 

HOTEL, A.C.P., and CORDOBA, A., 2001. Health and 

nutritional properties of probiotics in food including 

powder milk with live lactic acid 

bacteria. Prevention, 5(1), pp.1-10. 

HOUSHMAND, M., AZHAR, K., ZULKIFLI, I., BEJO, 

M.H.,   and KAMYAB, A., 2011. Effects of non-

antibiotic feed additives on performance, nutrient 

retention, gut pH and intestinal morphology of broilers 

fed different levels of energy. J. Appl. Poult Res, 20: 

121-128. https://doi.org/10.3382/japr.2010-00171 

HOWLES, P.N. 2016. Cholesterol Absorption and 

Metabolism. In: Proetzel, G., Wiles, M. (eds) Mouse 

Models for Drug Discovery. Methods in Molecular 

Biology, vol 1438. Humana Press, New York, NY. 

https://doi.org/10.1007/978-1-4939-3661-8_11 

ISLAM, M.W., RAHMAN, M.M., KABIR, S.M., 

KAMRUZZAMAN, S.M., and ISLAM, M.N., 2004. 

Effects of probiotics supplementation on growth 

performance and certain haemato-biochemical 

parameters in broiler chickens. Bangl. J. Vet. Med, 2: 

39-43.  

ISRAA M. JWEER and OMAR A. AL-MAHMOOD, 

2024.  Efficacy of Using Lactic Acid and Beefxide to 

Reduce Pathogenic E. coli and Salmonella spp. on Beef 

Carcasses in Mosul Slaughterhouse, Iraq.  Journal of 

Applied Veterinary Sciences, 9 (3): 74-80. DOI: 

https://dx.doi.org/10.21608/javs.2024.292677.1341 

KADAIKUNNAN, S., REJINIEMON, T., KHALED, 

J.M., ALHARBI, N.S., and MOTHANA, R., 2015.  In 

vitro antibacterial, antifungal, antioxidant and 

functional properties of Bacillus amyloliquefaciens. 

Ann Clin Microbiol Antimicrob.14:9. 

https://doi.org/10.1186/s12941-015-0069-1 

KALAVATHY, R., ABDULLAH, N, JALALUDIN S., 

and HO, Y.W., 2003. Effects of Lactobacillus cultures 

on growth performance, abdominal fat deposition, 

serum lipids and weight of organs of broiler chickens. 

British Poultry Science,44: 139–144. 

https://doi.org/10.1080/0007166031000085445 

KRYSIAK, K., KONKOL, D., and KORCZYŃSKI, M., 

2021. Overview of the use of probiotics in poultry 

production. Animals,11 (6), p.1620 

https://doi.org/10.3390/ani11061620. 

KHAN, R. AND NAZ, S. 2013. The applications of 

probiotics in poultry production World’s Poultry. Sci 

J,69: 621–632. 

https://doi.org/10.1017/S0043933913000627 

KIZERWETTER-SWIDA, M., and BINEK, M., 2009. 

Protective effect of potentially probiotic Lactobacillus 

strain on infection with pathogenic bacteria in chickens. 

Pol. J.Vet. Sci, 12: 15-20.  

KNAP, I., KEHLET, A., BENNEDSEN, M., MATHIS, G., 

HOFACRE, C., LUMPKINS, B., JENSEN, M., 

RAUN, M., and LAY, A., 2011. Bacillus subtilis 

(DSM17299) significantly reduces Salmonella in 

broilers. Poultry. Science, 90: 1690-1694. 

https://doi.org/10.3382/ps.2010-01056 

LEE, K.W., LILLEHOJ, H.S., JANG, S.I., LEE, S.H., 

BAUTISTA, D.A., and SIRAGUSA, G.R., 2013. 

Effect of Bacillus subtilis-based direct-fed microbials on 

immune status in broiler chickens raised on fresh or used 

litter. Asian Aust J Anim Sci. 26:1592–7. 

https://doi.org/10.5713%2Fajas.2013.13178 

LIU, B., PANG, Y., BOUHENNI, R., DUAH, E., 

PARUCHURI, S., and MCDONALD, L., 2015. A 

Step Toward Simplified Detection of Serum Albumin 

on SDS-PAGE Using an Environment-Sensitive 

Flavone Sensor. Chem Comm, 51 (55) doi:11060-

11063.https://pubs.rsc.org/en/content/articlelanding/20

15/cc/c5cc03516c 

LOVITA, A.A., CHITRA, K., LENI, N.R., URIP, R., 

2021. Improving Blood Protein and Albumin Level 

Using Dried Probiotic Yogurt in Broiler Chicken. 

Jordan Journal of Biological Sciences, Volume 

14(5):1021-1024.  https://doi.org/10.54319/jjbs/140521 

MANSOUB, N.H. 2010. Effect of Probiotic Bacteria 

Utilization on Serum Cholesterol and Triglycerides 

Contents and Performance of Broiler Chickens. Global 

Veterinaria, 5(3): 184–186. 

MANDANA, S., MOHAMMAD, H.M., SEYED, N.M., 

MARYAM, T.E., 2019. Effects of probiotic lactic acid 

bacteria on growth performance, carcass characteristics, 

https://doi.org/10.1590/1806-9061-2020-1261
https://doi.org/10.1038/cr.2008.61
https://doi.org/10.1016/j.aninu.2020.03.002
https://doi.org/10.1080/27697061.2022.2149634
https://doi.org/10.3382/japr.2010-00171
https://doi.org/10.1007/978-1-4939-3661-8_11
https://dx.doi.org/10.21608/javs.2024.292677.1341
https://doi.org/10.1186/s12941-015-0069-1
https://doi.org/10.1080/0007166031000085445
https://doi.org/10.3390/ani11061620
https://doi.org/10.1017/S0043933913000627
https://doi.org/10.3382/ps.2010-01056
https://doi.org/10.5713%2Fajas.2013.13178
https://pubs.rsc.org/en/content/articlelanding/2015/cc/c5cc03516c
https://pubs.rsc.org/en/content/articlelanding/2015/cc/c5cc03516c
https://doi.org/10.54319/jjbs/140521


Amel A.S. Ali, et al……………… 

96 

 

hematological indices, humoral immunity, and IGF-I 

gene expression in broiler chicken. Tropical Animal 

Health and Production,  https://doi.org/10.1007/s11250-

019-01935-w 

MAHMOUD, D., and KAREEM, K., 2024. The Influence 

of Different Levels of Postbiotic and Phytobiotic 

Combinations as Feed Additives on Growth 

Performance, Gut Morphology, and Faecal Bacteria In 

Broiler Chickens. Poultry Science Journal, 12(1). 

https://doi.org/10.22069/psj.2023.21545.1954 

MOUNTZOURIS, K.C, TSIRTSIKOS, P., KALAMARA, 

E., NITSCH, S., SCHATZMAYR, G., and 

FEGEROS, K., 2007.  Evaluation of the efficacy of 

probiotic containing Lactobacillus, Bifidobacterium, 

Enterococcus and Pediococcus strains in promoting 

broiler performance and modulating cecal microflora 

composition and metabolic activities. Poultry Science, 

86: 309-317. https://doi.org/10.1093/ps/86.2.309 

MUSHAWWIR, A., and LATIPUDIN, D., 2011. Some 

biochemical parameters of the laying hens of grower and 

layer layers in the "upper zonathermoneutral" 

environment. J. Indonesian Animal Husb, 13 (3): 191- 

198. http://dx.doi.org/10.25077/jpi.13.3.191-198.2011 

MUTUS, R., KOCABAGL, N., ALP, M., ACAR, N., 

EREN, M., and GEZEN, S., 2006. The effect of dietary 

probiotic supplementation on tibial bone characteristics 

and strength in broilers. Poultry. Sci, 85.1621-1625. 

https://doi.org/10.1016/j.psj.2020.11.073 

NORASAK, K., MOHAMMAD, K., and TOMMY, L., 

2016. Effect of Exposure Time and Organic Matter on 

Efficacy of Antimicrobial Compounds against Shiga 

Toxin–Producing Escherichia coli and Salmonella, 

Journal of Food Protection, 79, Issue 4, 561-568, 

https://doi.org/10.4315/0362-028X.JFP-15-204 

O’DEA, E.E., FASENKO, G.M., ALLISON, G.E., 

KORVER, D.R., TANNOCK, G.W., and GUAN, 

L.L., 2006.  Investigating the effects of commercial 

probiotics on broiler chick quality and production 

efficiency. Poultry science, 85(10), pp.1855-1863. 

https://doi.org/10.1093/ps/85.10.1855 

OGBUEWU, I.P., MABELEBELE, M., SEBOLA, N.A., 

and MBAJIORGU, C., 2022. Bacillus Probiotics as 

Alternatives to In-feed Antibiotics and Its Influence on 

Growth, Serum Chemistry, Antioxidant Status, 

Intestinal Histomorphology, and Lesion Scores in 

Disease-Challenged Broiler Chickens. Front. Vet. Sci., 

9:876725. https://doi.org/10.3389/fvets.2022.876725 

PARK, J.H., YUN, H.M., and KIM, I.H., 2018. The effect 

of dietary Bacillus subtilis supplementation on the 

growth performance, blood profile, nutrient retention 

and caecal microflora in broiler chickens. J. Appl. 

Anim.Res,46: 868–

872.https://doi.org/10.1080/09712119.2017.1411267 

POURAKBARI, M., SEIDAVI, A., ASADPOUR, L., 

MARTÍNEZ, A., 2016. Probiotic level effects on 

growth performance, carcass traits, blood parameters, 

cecal microbiota, and immune response of broilers. 

Anais da Academia Brasileira de Ciências, 88, 1011–

1021. https://doi.org/10.1590/0001-3765201620150071 

QUINTO, EJ., JIMÉNEZ, P., CARO, I., TEJERO, J., 

MATEO, J., GIRBÉS, T., 2014. Probiotic lactic acid 

bacteria: A review. Food Nutr. Sci., 5, 1765–1775.  

http://dx.doi.org/10.4236/fns.2014.518190 

RAHIMI, S.H., and KHAKSEFIDI, A., 2006. A 

comparison of the effects of probiotic (Bioplus 2B) and 

an antibiotic (Virginiamycin) on performance of broiler 

chicks under heat stress condition. Ir. J. Vet. Res.7. 23-

28.  

SATHISHKUMAR, J., PARTHA, P.D., PRAKASH, C.S., 

BARUN R., and PARESH, N.C., 2017. Use of 

Bacillus Subtilis PB6 as a potential antibiotic growth 

promoter replacement in improving performance of 

broiler birds. Poult. Sci. 96,2614–2622. 

https://doi.org/10.3382/ps/pex079 

SHOKRYAZDAN, P., FASELEH JAHROMI, M., 

LIANG, J.B., RAMASAMY, K., SIEO, C.C., and 

HO, Y.W., 2017. Effects of a Lactobacillus salivarius 

mixture on performance, intestinal health and serum 

lipids of broiler chickens. PloS one, 12(5), p.e0175959.          

https://doi.org/10.1371/journal.pone.0175959 

SÖGAARD, D.H, SUHR-JESSEN, T., 1990.  Microbials 

for feed beyond lactic acid bacteria. Feed Int, 11, 32–38. 

TSEGA, K.T., KAGIRA, J. M., TESSEMA, N. B., and 

MEKURIA, S. A., 2024. Effects 

of Lactobacillus probiotics supplemented with 

concentrate feed on growth performance, carcass 

characteristics, and caecal microflora of RIR 

chickens. Cogent Food & Agriculture, 10(1). 

https://doi.org/10.1080/23311932.2024.2311959 

VERNOCCHI, P., DEL, C.F., and PUTIGNANI, L., 

2020. Gut microbiota metabolism and interaction with 

food components. Int J Mol Sci, 21:3688. 

https://doi.org/10.3390/ijms21103688 

YOON, C., NA, C.S., PARK, J.H., HAN, S.K., NAM, 

Y.M., and KWON, J.T., 2004. Effect of feeding 

multiple probiotics on performance and fecal noxious 

gas emission in broiler chicks. Kor. J. Poultry. Sci. 3: 

229-235. 

https://www.koreascience.or.kr/article/JAKO20043071

0410176.page 

YUHUI, B., XIAOYAN, D., QI, Z., HONGYANG, S., 

TING, L., ZEKUN, L., HEJIA, W., LU, Z., 

CHUNPING Z., and SHIXIN, X., 2022. Development 

of an organic acid compound disinfectant to control 

food-borne pathogens and its application in chicken 

slaughterhouses, Poultry Science, Volume 101, 

6:101842, https://doi.org/10.1016/j.psj.2022.101842 

ZHANG, S., ZHONG, G., SHAO, D., WANG, Q., HU, Y., 

WU, T., JI, C., and SHI, S.2021. Dietary 

supplementation with Bacillus subtilis promotes growth 

performance of broilers by altering the dominant 

microbial community. Poult Sci. 100(3):100935. 

https://doi.org/10.1016/j.psj.2020.12.032 

 

 

 

How to cite this article: 

Amel A.S. Ali , Adil M. Salman, Iman M. Elnasri 

and Hind A. Elnasri, 2024. Effect of Lactic Acid 

bacteria as Feed Additive on Growth Performance, 

Intestinal Flora and Serum Parameters in Broilers. 

Journal of Applied Veterinary Sciences, 9 (4): 89-96.  

DOI: https://dx.doi.org/10.21608/javs.2024.317769.1409 

 
 

https://doi.org/10.1007/s11250-019-01935-w
https://doi.org/10.1007/s11250-019-01935-w
https://doi.org/10.22069/psj.2023.21545.1954
https://doi.org/10.1093/ps/86.2.309
http://dx.doi.org/10.25077/jpi.13.3.191-198.2011
https://doi.org/10.1016/j.psj.2020.11.073
https://doi.org/10.4315/0362-028X.JFP-15-204
https://doi.org/10.1093/ps/85.10.1855
https://doi.org/10.3389/fvets.2022.876725
https://doi.org/10.1080/09712119.2017.1411267
https://doi.org/10.1590/0001-3765201620150071
http://dx.doi.org/10.4236/fns.2014.518190
https://doi.org/10.3382/ps/pex079
https://doi.org/10.1371/journal.pone.0175959
https://doi.org/10.1080/23311932.2024.2311959
https://doi.org/10.3390/ijms21103688
https://www.koreascience.or.kr/article/JAKO200430710410176.page
https://www.koreascience.or.kr/article/JAKO200430710410176.page
https://doi.org/10.1016/j.psj.2022.101842
https://doi.org/10.1016/j.psj.2020.12.032
https://dx.doi.org/10.21608/javs.2024.317769.1409

