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Gut Microbiota Modulators as Antibiotic Alternatives in Broiler Nutrition: A Review

Yoo-soung Yang'’, Jinmo Yang'’, Dongcheol Song', Kyeongho Jeon', Hyuck Kim', Hyohyun Yu' and Jinho Cho”"
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ABSTRACT Antibiotics have been widely used in broiler diets to improve growth performance and prevent enteric diseases;
however, restrictions on their use have increased interest in alternative nutritional strategies. Among these, modulation of gut
microbiota has emerged as a promising approach for replacing antibiotic growth promoters. The gut microbiota plays an
essential role in nutrient digestion and absorption, immune development, pathogen resistance, and maintenance of intestinal
barrier function in broilers. A balanced microbial community is closely associated with improved feed efficiency and growth
performance, whereas microbial imbalance can impair intestinal function and increase disease susceptibility. Consequently,
dietary interventions targeting gut microbial composition and activity have been extensively studied. This review summarizes
recent research on gut microbiota modulators used as antibiotic alternatives in broiler diets, including probiotics, prebiotics,
synbiotics, stimbiotics, postbiotics, and parabiotics. These additives generally increase beneficial bacteria such as Lactobacillus
and Bifidobacterium while suppressing potential pathogens including Escherichia coli and Clostridium perfringens, thereby
improving the intestinal environment and gut health. Although gut microbiota modulators show strong potential as antibiotic
alternatives, further studies are required to clarify optimal application strategies and functional links between microbial changes

and productive performance.

(Key words: broiler, gut microbiota, antibiotic alternatives, gut health, biotics)
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Table 1. Effects of dietary probiotic supplementation on gut microbiota composition in broiler

Probiotic content

Supplementation level

Results References

Bacillus subtilis 1-85

Lactobacillus casei
Lactobacillus acidophilus
Bifidobacterium

Bacillus coagulans

Lactobacillus plantarum

Bacillus licheniformis H2

Bacillus pumilus

Bacillus subtilis

10 g/kg

5 x 10° CFU/kg

5 x 10® CFU/kg

1.0 x 10° CFU/g

1 x 10° CFU/kg

1 x 10° CFU/kg

Y Bacillus spp.
1 Veillonellaceae
Y Lactobacillus spp.

" Bifidobacteria spp.

1 Bacteroidales
1 Rikenellaceae
1 g Alistipe

1 Lachnoclostridium
1 Ruminococcaceae
1 Desulfovibrio

" Ruminococcaceae
Y Desulfovibrio

1 Bacteroides
1 Lactobacillus
1 Tyzzerella
1 Ruminococcaceae

1 Faecalibacterium
1 Ruminococcus

T Subdoligranulum
1 Blautia
1 Ruminococcus

| Enterobacteriaceae
| Actinomycetes
| Pasteurella spp.
| Campylobacter spp.

Khomayezi et al.
(2022)

| Proteobacteria Liu et al. (2023)

Yu et al. (2022)

| Alistipes
| Megamonas
| Negativibacillus,
| Phascolarctobacterium

Zhao et al. (2022)

| Blautia
| Coprococcus

| Sutterella Bilal et al. (2021)

| Coprococcus
| Enterococcus

Abbreviation; T, increased relative abundance; |, decreased relative abundance; CFU, colony-forming units; spp., multiple species within

the same genus.
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Table 2. Effects of dietary prebiotic supplementation on gut microbiota composition in broiler

Prebiotic content Supplementation level

Results References

1 Lactobacillus
1 Bacteroides
Y Akkermansia

1 Lactobacillus spp.

1 Lactobacillus spp.

Y Lactobacillus spp. -
T Lactobacillus spp.

" Bifidobacterium

| Clostridium perfiingens

| Escherichia coli
Baadani et al. (2025)
| Clostridium perfiingens

| Escherichia coli
Ruangpanit et al. (2025)
| Escherichia coli Phungkeha et al. (2025)

| Clostridium perfringens
| Lactobacillus
| Escherichia coli

Yadav et al. (2024)

J Alistipes
| Parabacteroides
| Odoribacte
| Rikenella
| Erysipelatoclostridium

Liet al. (2025)

1 Actinobacteria

Arabinogalactan 1 g/kg
Saccharomyces cerevisiae 1 g/kg
Fructo-oligosaccharide 0.5%
Fructo-oligosaccharide 0.2—-0.5%
Xylo-oligosaccharide 0.5-2.0%
Inulin 0.5—2.0 g/kg
Galacto-oligosaccharide 0.9-3.6%

1 Ruminococcus

| Lachnospiraceae Teague et al. (2023)

1 Bifidobacterium

Abbreviation; T, increased relative abundance; |, decreased relative abundance; spp., multiple species within the same genus.

3L, 3 PAE T Al 719§ BolErh(Sanchez et
al., 2008; Yang et al., 2016; Zhou et al., 2020).
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Tarabees et al., 2023).

A8 AFEC 2™, Alule] @8l Fo= Lactobacillus
spp. 2 Bifidobacterium spp.9} 22 FldY FHEE 7
A71+= W, Escherichia coli 2 Salmonella spp. 5 714
B mAEL A 5 AT e BEE Bole Ao
2 R % AcKDibaji et al., 2014; Slizewska et al., 2020). ©]
2gh mAE R sk S AL A S7E G pH £
A g A A A 71 Akt dabEo] A 2] b
A fAe 71odskE Aoz siAETHMora et al., 2019).

Guo et al.(2025)2 28¥ ¥ SA Al&E W v|AE Lacto-
bacillus plantarum@} WEE Alnfo] Q€ 2~ K7} Al vi7go
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Table 3. Effects of dietary synbiotic supplementation on gut microbiota composition in broiler

Synbiotic content

Results References
Probiotic Prebiotic
. . 1 Lactobacillus plantarum Lo . Guo et al.
Lactobacillus plantarum Lentinan N Lactobacillus Spp. | Escherichia coli (2025)

Enterococcus faecium Galacto-oligosaccharide

Bacillus subtilis +

M -oli hari
Bacillus coagulans + annan-oligosaccharide

1 Lactobacillus

Khosravi et al.

- | Escherichia coli 2025)

Mojarla et al.
| Escherichia coli cjaria ¢t &

Bacillus licheniformis B-glucan (2025)
1 Lactobacillaceae -
Bacillus subtilis DSM17299 + 1 Peptostreptococcaceae ! Clostrzdzace.ae_l
. . . | Enterobacteriaceae Such et al.
Saccharomyces Inulin 1 Erysipelotrichaceae

cerevisiae boulardii

1 Rikenellaceae
1 Bacteroidaceae

|\ Ruminococcaceae (2021)
| Anaeroplasmataceae

| Escherichia coli

inactivated t Khalid et al.
Saccharomyces cerevisiae 1naccolva:ne§/testas 1 Lactobacillus spp. | Salmonella 2221 0261:) a
mp | Clostridium
Enterococcus faecium + 1 Lactobacillus | Enterococcus cecorum
. . L . . . Temmerman
Bifidobacterium animalis + Inulin T Bacillus | Enterococcus hirae
. .. . . et al. (2022)
Lactobacillus salivarius 1 Anaerobutyricum | Enterococcus gallinarum
Lactobacill, lant. . F i t al.
actobacillus plantarum Inulin t Lactobacillus i errocino et a

+ Lactobacillus pentosus

(2023)

Abbreviation; T, increased relative abundance; |, decreased relative abundance; spp., multiple species within the same genus.
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Table 4. Effects of dietary stimbiotic supplementation on gut microbiota composition in broiler

349

Stimbiotic content Supplementation level Results References
| Bacteroidota
Xyl + h: t al.
Xl i/'anase harid 0.05% 1 Lachnospiraceae | Proteobacteria c 2%22) a
Yyio oligosaccharides | Enterobacterales
1 Akkermansia
Xyl + Ren et al.
Xylo oi,i a(I)I:;Cecharides 0.01% 1 Bifidobacterium ) e(r21033)a
Y g " Oscillospirales
Xylanase + 1 Lachnospiraceae ruminococcus . Jonchére et al.
Xylo oligosaccharides 100 glton Y Lachnospiraceae anaerostipes V- Lachnospiraceae (2025)
Carbohydrase + 1 Bifidobacterium . Rojas et al.
100 g/t lostrid
Mannanase glton Y Lachnospiraceae V Clostridium (2025)
Xy.lanase + . 100 me/ke ) J Ev(.:h.erichia c?li Lee et al.
Xylo oligosaccharides | Clostridium perfringens (2022)
Xylanase + 0 . Chang et al.
Xylo oligosaccharides 0.05% ) v Muribaculaceae (2025)

Short chain
xylo-oligosaccharides'

1 Lactobacillus spp.

| Enterococcus spp.

Davies et al.
(2024)

Abbreviation; 1, increased relative abundance; |, decreased relative abundance; spp., multiple species within the same genus.
! Short-chain xylo-oligosaccharides mainly consisted of xylobiose (X2) and xylotriose (X3).
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Table 5. Effects of dietary postbiotic and parabiotic supplementation on gut microbiota composition in broiler

Postbiotic Parabiotic Results References
J, Enterobacteriaceae
Lactiplantibacillus 1 Lactobacillus | Proteobacteria Human et al.
plantarum RI11 Y Bifidobacterium | Escherichia coli (2019)
| Salmonella
Bifidobacterium Y Lactobacillus s Chen et al.
bificum - Y Ruminococeus | Escherichia - Shigella (2025)
Saccharomyces . | Enterobacteriaceae Olson et al.
cerevisiae ) 1" Lachnospiraceae CHKCI00! | Proteobacteria (2025)
Lactiplantibacillus . . J Alistipes Guan et al.
Ligilactobacill
plantarum 1 Ligilactobacillus | Barnesiella (2024)
Lactiplantibacillus f Bactemlfles | Proteobacteria
lantarum ) I Lactobacillus | Escherichia - Shigella
P Y Faecalibacterium 8 Danladi et al.
. . | Ruminococcus torques group (2022)
- Lactl[;lai:tlbaczllus T Proteobacteria | Ruminococcaceae UCG-14
prantarm | Escherichia - Shigella
Blauti .
Bacillus subtilis Co, rZZol:cuI 1 Bifidobacterium ' Cui et al.
P Bacillus | (2025)

Lachnospiraceae |

Abbreviation; T, increased relative abundance; |, decreased relative abundance; spp., multiple species within the same genus.
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