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ABSTRACT 

One of the feed additives that have long been used is Antibiotic Growth Promoter (AGP). But nowadays, the use of 

AGP as a growth promoter has been banned because it has negative impacts such as antimicrobial resistance. 

Campylobacter jejuni is a pathogenic bacterium that often infects birds, especially broilers. This research aims to 

investigate the role of synbiotic composed of a prebiotic, and Saccharomyces sp. and Lactobacillus sp. as probiotics 

(commercial products) in performance of broilers challenged with C. jejuni as a substitute for AGP. Twenty-one Day 

Old Chicks (DOC) of Cobb-strain broilers were divided into three groups, each consisting of 7 chicks. Group I was 

given basal diets, group II was given basal diets and AGP (with 250 g/ton of enramycin), and group III was given 

basal diets and synbiotic (100 gram/100 kg). C. jejuni challenge test was carried out at the 3rd week. The results 

suggested that at week 4, group III showed more and significantly different body weight from that of group I, but it 

did not differ significantly from that of group II. Similarly, at week 4 the weight gain of group III was higher and 

significantly different compared to that of group I, but did not differ significantly from that of group II. Also, the 

carcass percentage at week 5 did not differ significantly among the groups, but group III had a higher percentage of 

carcasses than groups I and II. The addition of synbiotic can replace AGP as a feed additive because it can improve 

the performance of broilers challenged by C. jejuni. 
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1. INTRODUCTION

Feed is a factor that requires the highest cost, which

is around 60-70% of the total production costs. 

Production costs can be reduced with feed efficiency. 

High feed efficiency can be achieved if the digestive 

tract of livestock is in optimal condition for digesting 

and absorbing nutrients [1]. Broiler farms are generally 

susceptible to diseases caused by viruses, bacteria, 

parasites, fungi, the environment, and lack of nutrition 

[2]. The pathogenic microorganism that is commonly 

found is Campylobacter jejuni. Antibiotic resistance 

causes a very serious disease in humans, i.e. failure of 

treatment for gastrointestinal infections caused by 

Campylobacter sp. and Salmonella sp. [3]. Consumer 

awareness and restrictions on the use of antibiotic 

growth promoters in the poultry industry raise several 

alternative feed additives that can be used to replace 

Antibiotic Growth Promoters (AGP). One of the most 

widely used feed additives is synbiotic [4]. 

Saccharomyces sp. and Lactobacillus sp. as probiotics 

that function against enteropathogenic agents [5]. 

Prebiotics function to support the growth of probiotics so 

that normal microflora is maintained and cooperation 

between prebiotics and probiotics can inhibit the growth 

of enteropathogenic agents [6]. 
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2. MATERIAL AND METHODS

This research was approved by the Research Ethics

Commission of the Faculty of Veterinary Medicine, 

UGM (0038/EC-FKH /Int/2018). 

2.1. Experimental Design 

Twenty-one DOCs of Cobb-strain broilers were 

divided randomly into 3 groups, each group consisted of 

7 chicks. Group I was the control group and was given 

basal feed, group II was given a mixture of basal feed 

and AGP (enramycin) at a dose of 250 g/ton, and group 

III was given a mixture of basal feed and synbiotic 

(commercial products containing Saccharomyces sp. 

and Lactobacillus sp. as probiotic and prebiotic) at a 

dose of 1 kg/ton. The basal feed used was AGP-free 

basal feed. The nutritional content of the basal feed can 

be seen in Table 1. 

All chicks were vaccinated on day 1 with ND + IB 

live vaccine (intraocular), on day 14 with IBD live 

vaccine (oral), and on day 18 with booster vaccine, i.e. 

ND killed vaccine (intramuscular). The room 

temperature was maintained at 35°C for the first 3 days, 

and then gradually reduced by 3°C a week until it 

reached 24°C. All chicks had ad libitum access to feed 

and water throughout the experiment. 

2.2 Bacteria Reactivation and Challenge Test 

C. jejuni isolates were obtained from the Center for

Veterinary Research (BALITVET) with isolate code 

2910. The isolate was then reactivated by having it infect 

21-day old broilers orally with a concentration of 1 x 109 

CFU/ml as suggested by Naseri et al. [7]. Chicks 

showing clinical signs at 7-14 dpc (days post-challenge) 

were necropsed for bacterial isolation from caecal 

contents. Bacterial isolation was carried out on blood 

agar plates and incubated at 42°C for 24 hours. Bacteria 

with round and non-hemolytic gray colonies were taken 

and underwent gram staining. Then, biochemical tests 

were administered to spiral, gram-negative bacteria. The 

isolated bacteria were then used as a challenge test. 

The challenge of C. jejuni was carried out at the 3rd 

week. C. jejuni isolates from reactivation were then 

cultured in Brain Heart Infusion (BHI) media and 

incubated at 42°C for 24 hours. The suspension was 

made according to the test concentration challenge using 

McFarland standard with a concentration of 1 x 109 

CFU/ml via the oral route [7]. 

Table 1. The nutritional content of the basal feed 

Nutritional 
Content 

Feeding Phase 

Pre-
starter 

Starter Finisher 

Water content 

(%) Max 

13 13 13 

Protein (%) 23.0-25.0 22.0–24.0 20.0–23.0 

Fat (%) Min 4 4 5 

Ash (%) Max 7 7 8 

Crude fibre 

(%) Max 

5 5 5 

Ca (%) Min 0.9 0.9 0.9 

P (%) Min 0.6 0.6 0.6 

Lysin (%) Min 1.32 1.19 1.05 

Methionine 

(%) Min 

0.50 0.48 0.43 

Methionine + 

cysteine (%) 

Min 

0.98 0.89 0.82 

Tryptophan 

(%) Min 

0.20 0.19 0.19 

Threonine (%) 

Min 

0.86 0.78 0.71 

2.3 Performance Parameters 

Body weight (BW) and body weight gain (BWG) 

data were obtained by measuring the weight every week 

from weeks 1 to 5. Chicks’ weight was measured in the 

morning prior to food and water administration. Five 

chickens were taken randomly from each group at week 

5 and then slaughtered to calculate the carcass 

percentage (CP). 

2.4 Data Analysis 

All data obtained were analyzed using the One-

Way ANOVA test with a statistical program (SPSS 24). 

If significant differences were found, the test would be 

continued with the Tukey post hoc test. The significant 

level at P˂0.05 was used. The data were presented in the 

form of mean ± standard of error (Mean ± SE). 

3. RESULT AND DISCUSSION

There were no significant differences in BW

(P˃0.05) from weeks 1 to 3 among the groups. Similar 

results were obtained at week 5. At week 4, BW of 

group III was higher than those of groups I and II. 

During the week, there were significant differences 

(P˂0.05) between groups III and I. There was no 

significant difference in BWG (P˃0.05) starting from 

weeks 1 to 3. Significant differences were obtained at 

week 4, with group III having higher and significantly 

different BW (P<0.05) compared to that of group I. In 

that week, group III also had higher BWG compared to 

group II but it did not differ, significantly (P˃0.05) 

(Table 2). There was no significant difference (P˃0.05) 

in the carcass percentage among the groups. Group III 

had the highest carcass percentage, followed by group II 

and group I, respectively. Group III showed a higher  
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percentage of carcass value than the other groups 

(Table 3). 

Lactobacillus spp. is one of the probiotics used 

widely in the poultry industry. Oral administration of 

probiotics can increase the immune response [8]. This 

accords with the research conducted by Brisbin et al. [9] 

which reveals that L. acidophilus can increase the level 

of antibodies to the keyhole limpet hemocyanin (KLH) 

which produces systemic antibodies and cellular 

immune response (T helper-1 cell). They have the 

ability to produce bacteriocin (lactase B), making these 

bacteria can minimize pathogens [10]. They can 

effectively inhibit growth and colonization in the 

intestinal pathogen Campylobacter jejuni [11]. 

Saccharomyces spp. is a natural source of protein, 

minerals, and vitamin B complexes containing 1,3-1,6 

D-glucan and mannan-oligosaccharide, which functions

as a natural growth promoter that is important for

poultry production [12]. Fungi are one of the probiotics

that function as a good immunostimulant and therefore

can be used to increase productivity and bioregulator of

intestinal microbes [13]. The mannan-oligosaccharide

content on cell walls increases intestinal villi length,

especially during the first seven days of chicken life

[14]. The beta D-glucan component is useful for the

effectiveness and intensity of the body’s defense system

through specific leukocyte activity such as macrophages

and Natural Killer (NK) cells. Beta D-glucan will bind

to the surface of macrophage cells and NK cells, and

function as a trigger for the activation process of

macrophages [15].

So far, there were few reported studies evaluating the 

effect of the combination of Lactobacillus spp. and 

Saccharomyces spp. on the growth performance of 

broiler. The results have shown that BW and BWG  

improved among broilers that received Lactobacillus 

spp. and Saccharomyces spp. as feed additives 

compared to those given basal diets. This research 

shows that the addition of a combination of probiotics 

significantly increased (P<0,05) BW and BWG of 

broilers during 28 days of age. Similar results were 

obtained by Vantsawa et al. [16], who reveal that 

supplementation of Lactobacillus spp. for 6 weeks also 

increases the performance of broilers. In contrast, 

Seranggi et al. [17] observed that the diets containing 

prebiotics, probiotics, and synbiotic did not show any 

significant effect on BW, BWG, and the percentage of 

carcass between the control and experimental groups. 

Table 3. Carcas percentage (CP) from group I, II and III 

Group CP (%) 

I 60.68±8.28a 

II 71.87±2.75a 

III 73.80±0.64a 

Significant Level (P˂0.05) ns 
a  The same superscripts in each row show no 

significant differences (P˃0.05) between 

groups 
ns  non significant differences 

The highest percentage of carcass value was 

obtained from group III, followed by group II and group 

I, respectively. There was no significant difference 

(P˃0,05) observed in the carcass percentage among the 

groups. The present findings from the report of Seranggi 

et al. [17] and Chumpawadee et al. [18] indicate that 

prebiotics, probiotics, and symbiotic have no significant 

(P>0,05) positive effect on the carcass percentage of 

broilers. 

Table 2. Bodyweight (BW) and body weight gain (BWG) from group I, II and III 

Group BW (g)±SE 

Week 1 Week 2 Week 3 Week 4 

(7 dpc) 

Week 5 

(14 dpc) 

I 139.83±7.29a 439.83±21.25a 889.33±54.63a 1065.83±62.15a 1651.33±123.65
a

II 168.33±11.24a 508.00±23.75a 1001.50±23.64a 1228.16±26.83ab 1825.00±42.53a 

III 148.67±7.01a 447.00±28.79a 944.33±38.95a 1268.80±52.91b 1919.50±83.76a 

Significant 

Level 

(P˂0,05) 

Ns ns ns * ns 

Group BWG (g) ±SE 

Week 1 Week 2 Week 3 Week 4 

(7 dpc) 

Week 5 

(14 dpc) 

I 88.83±7.34a 300.00±17.03a 449.50±33.88a 176.50±16.65a 618.67±33.96a 

II 110.33±10.67a 339.66±12.81a 493.50±7.42a 226.67±32.95ab 615.80±42.37a 

III 91.33±5.61a 298.33±23.98a 497.33±30.21a 306.20±42.70b 663.00±21.12a 

Significant 

Level 

(P˂0,05) 

ns ns ns * Ns 
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4. CONCLUSION

The addition of synbiotic can replace AGP as a feed 

additive because it can improve the performance of 

broilers challenged by C. jejuni. 
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