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The application of prebiotics which are non-digestible ingredients beneficially influences
commensal microorganisms as feed additives giving valuable effects on growth, immunity, and survival
rate in aquatic organisms. The purpose of this review was to compile and synthesize the research on the use
of prebiotics in tilapia culture. Common prebiotics utilized for aquatic animal feeds include B—glucan,
inulin, mannan oligosaccharide (MOS), galactooligosaccharide (GOS), fructooligosaccharides (FOS), and
chitooligosaccharide (COS). The effects of prebiotics on growth performances, innate immune system,
and disease resistance of tilapia are discussed. They improve digestive enzyme activity, enhance feed
utilization, promote growth, modulate phagocytosis, activate lysozyme, trigger the alternative
complement system, and increase disease resistance. The variability in responses possibly is due to the
prebiotic types, dosage, applied time, fish size, and experimental systems. Prebiotic mixtures and other
immunostimulant combinations were reported. The prebiotic application would reduce the chemicals

and antibiotics used in fish culture. However, the cost and return of prebiotic usage must be considered.
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Figure 1 Effects of prebiotics in tilapia aquaculture
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Table 1 Common prebiotics used in aquaculture

Prebiotics Description References
B—glucan A water-soluble dietary fiber obtained from Ring® et al. (2010)
oats, barley, bacteria cell wall, yeast, algae, Ismail et al. (2019)

and mushrooms; A byproduct from wine

brewing industry

Chitooligosaccharide, COS The degraded products of chitosan or chitin Rahimnejad et al. (2018)
prepared by enzymatic or chemical hydrolysis

of chitosan.

Fructooligosaccharide, FOS Short and medium chains of B—D—fructans, Zhou et al. (2007)
can be fermented by certain bacteria such as
Lactobacillus and Bifidobacterium.
[t can be found naturally in onion, garlic,

banana, and asparagus.

Galactooligosaccharide, GOS Nondigestible commercial prebiotic derived Hoseinifar et al. (2016)
from milk

Inulin Natural sugar found in onion, garlic, and Tiengtam et al. (2015)
barley

Mannanoligosaccharide, MOS An indigestible short chain polymer derived Merrifield et al. (2010)
from hydrolysis of glucomannan and
galactomannan;
Commercially derived from yeast

(Saccharomyces cerevisiae) cell wall

Xylooligosaccharide, XOS Sweetener found in various food sources like  Sun et al. (2019)
milk, honey, vegetables, fruits, and bamboos

shoots
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Table 2 Studies using dietary prebiotics in tilapia research

Prebiotics Dosage Duration  Results References
B-glucan 0.1 g/kg 30 days TGrowth rate Pilarski et al.
TPlasma glucose TSurvivaL (2017)
after Streptococcus
agalactiae challenge
0.5 g/ke 30 days THb, THct, TRBCS, TWBCS Dawood et al.
counts, TasT, TALT, (20202)
TAI_P, THSP?O, TIFN—V
wLIL—8
4 g/ke 90 days TGrovvth rate El-Murr et al.
JLoH, MDA, dcortisol  (2019)
»LGSH, ~LSOD, »LCAT, ~LGP><
and »L GR after fipronil
exposure
Inulin 5 ¢/ke 2 months TWG, TSGR, TSR, lbrahem et al.
TNitrobLue tetrazolium (2010)
(NBT), THct
5-10 ¢/ke 8 weeks TGrowth rate Tiengtam et al.
TLysozyme activity (2015)
TALternative complement
hemolytic 50 (ACH50)
activity
4 g/kg 8 weeks TGrovvth rate Zhou et al.
$rer (2020)

xLCAT and GST activities

under hyper-saline stress
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Table 2 (Continued)
Prebiotics Dosage Duration Results References
Fructo- 1, 2 and 8 weeks TGrovvth rate Abd El-Latif
Oligosaccharides, FOS 3% »LFCR et al. (2015)
TProtease
TVilli length
2% 3and6  Twe Abd El-Gawad
weeks dsop, yeat, dapx, dvpa  (2016)
2and 4 8 weeks TWG Poolsawat et al.
g/kg $FcR (2020)
TSOD, TALK
Mannanoligosaccharide,  0.5% 12 weeks TWG, TFCR, Tlgl\/\, Kishawy et al.
MQOS TLysozyme activity (2020)
Tiis, T iFn-y
TSurvival after Aeromonas
hydrophila challenge
0.02% 6 weeks xLFCR Azevedo et al.
TGrovvth rate (2016)
0.4% 60 days TVILU length Cechim et al.
—> Growth rate (2015)
0.2,0.4 60 days —> SGR Yuji-Sado et al.
and 0.6% (2015)

1%

— Growth rate

—> FCR

TGrovvth rate

THb, THct, TRBCS, TGPX
TCAT, THSP70, TCASPB,
Teny, Tii-8 under

chlorpyrifos exposure

Dawood et al.

(2020b)
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Table 2 (Continued)
Prebiotics Dosage Duration Results References
Mannanoligosaccharide, 4 g/kg TGrovvth rate Ayyat et al.
MOS date, daut, dast (2020)

TRBCS and THb under
chlorpyrifos ambient

toxicity

Abbreviations: weight gain (WG), feed conversion ratio (FCR), specific growth rate (SGR), hemoglobin (Hb), hematocrit (Hct), red

blood cells (RBCs), WBCs counts, aspartate transaminase (AST), Alanine transaminase (ALT), alkaline phosphatase (ALP), heat shock

protein (HSP70), Interferon gamma (IFN-Y), lactate dehydrogenase (LDH), MDH, malondialdehyde (MDA), glutathione peroxidase

(GPx), catalase (CAT), superoxide dismutase (SOD), Symbols represent an increase (T), decrease (~L) or no effect (—) on the

specified response.
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