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Abstract

Postbiotics are products derived from probiotic microorganisms, consisting of inactivated microbial
cells, bacterial cell components, and various metabolites produced during microbial metabolism. These
compounds exhibit potential in promoting the health and growth performance of aquatic animals. This
article aims to present recent scientific advances in postbiotic research, encompassing preparation methods,
bioactive components, biological activities, and the efficacy of postbiotics as feed additives in aquaculture.
Current studies indicate that postbiotics can positively influence growth rates, immune responses, gut
health, and disease resistance in various aquatic species. Nevertheless, limitations remain regarding the
understanding of their mechanisms of action, optimal dosages, and the diversity of commercially available
products, which hinder widespread industrial application. Therefore, further in-depth research is

recommended to develop more effective postbiotic formulations and to study the potential for synergistic
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effects with other feed additives. Such developments will play a crucial role in enhancing aquaculture
efficiency, reducing antibiotic dependency, and promoting the long-term sustainability of the aquaculture

industry.
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Table 1. Biological responses of postbiotics in aquaculture

Postbiotic Strains Type Preparation method Study Subject Dosage | Application |Administration route Effects of Postbiotic References
method and duration
Lactobacillus plantarum |Dead bacteria (DB)| DB: water bath (65°C, Shrimp (Litopenaeus |10 mlL/kg|Added to diets Diet; 15 days Effectively improved growth performance (Zheng et al,,
30 min) vannamei) through the improvement of digestive enzyme 2018)
activities and enterocyte height
Bacillus subtilis LCBS1 | Heat inactivated | HIB: heated by high- Bullfrog (Lithobates  [100 mL/kg|Added to diets Diet; 56 days Improved growth performance and immune (Tao et al,,
bacteria, HIB pressure steam catesbeianus) responses of bullfrogs; ameliorated SM-induced 2023)
sterilization pot at enteritis in bullfrogs
121°C for 15 min
L. plantarum product Inactivated Heat-killed Black sea bream 0.1 - 0.4 |Added to diets Diet; 8 weeks Positive effects on growth, feed utilization, and |(Sagada et al,,
(ImmunoLP20) bacteria (Acanthopagrus g/ kg serum health indicators 2021)
schlegelii)
Yeast, Saccharomyces Inactivated 80 °C for 30 min Nile Tilapia 1 Added to diets Diet; 8 weeks Enriched intestinal Lactococcus spp. numbers | (Ran et al.,
cerevisiae bacteria (Oreochromis niloticus) g/ke and protected the host against infection by A. 2015)
hydrophila
SWFC (cultured Metabolite Centrifuge and filter Zebrafish (Danio rerio) 0.3 Added to diets Diet; 6 weeks Improved host metabolic disorders and (Li et al.,
supernatant mixture of g/ke immunity 2023)
Cetobacterium somerae
and Lactococcus lactis)
Bacillus cereus Ad Fermentation FS: microfiltration Juvenile shrimp 10 Added to diets Diet; 42 days Improvements in growth, intestinal (Li et al,,
supernatant (Litopenaeus vannamai) | mL/kg morphology, and digestive function 2021)
Lactobacillus casei K17 Fermentation  |FS: 3000 xg for 10 min Largemouth bass 100 mL/kg|Added to diets Diet; 69 days Improved growth performance, gut nutrient | (Wang et al,,

supernatant, FS

at 4°C

(Micropterus salmoides)

absorption capability, and nonspecific

immunity

2021a, 2021b)
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v

Tnalulefnannsnifiunisneuaussvesgiduiuimuuldsimzuazuuudwmgludn i vdmnuan
n¥WeRn (Acanthopagrus schlegelin) la Suomnsiasulwalule@nain L. plantarum 400 fadnsuneilansu
Hunan 8 dUani nuiilusfuludsuuazfonsslalalesifdgsnianlunguaiunuetnaiioddty (Sagada et al.,
2021) mslwermstnaluledin Pediococcus pentosaceus PPA012 aeasiaifieaduiian 12 dUansivaeifiunis
vhauveawad Suiud swdanuasuluda (L. vannamei) (Ballantyne et al, 2023) nisllwaluledin 8. subtilis
(HIB) fivilwlavinauserudou 1.42 - 1.66 ndustenlansu wivaiae (Pangasianodon hypophthalmus) 60
U 928UTUUTIN19v1191U909 lysozyme Uy phagocytosis Fudafiunsvieuaes SOD, CAT uay slutathione
peroxidase (GPx) (Shawky et al., 2023) wenandnues ”ugaw%ﬂ (Lithobates catesbeianus) i l# A8
wavlnalulefin Bacillus subtilis LCBS1 fivililalvhaugeanudou iunan 56 Tu dwalisedunounduudly

o N o o

F5ukazangsuved AKP iinTusgnalitudan (Tao et al,, 2023)
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Yandunun (P. olivaceus) tesouiilasuamsndlnalulefnain Pseudoalteromonas piscicida 35 $u
U3 toulesl peroxidase (POD) wazAanssy lysozyme Tudsuiindiu s7u89n1suansoonved IL-10 uaz TNF-OL

Tushuiiaudu wagnisuansoanves IL-1B Tulafin@u (Wang et al,, 2022) n1sli Bacillus sp. Mvinlilaivinanusiag

ANuTauLnUatdumun (Paralichthys olivaceus) aunsansdunisvitauveslalalesl (lysozyme) wagioulwil
gileseanlenfaiinma (superoxide dismutase) Tu@su samdaiun1suanseanvesdadegiduiu (TNF-Q,, IL-6

waz IL-1PB) Tusiu lauazidon Sswheifiumnudumusiede Streptococcus iniae (Hasan et al,, 2019)
Uannegmainnine Wicropterus salmoides) filésulwalulefinain Lactobacillus casei K17 69 u seiu
lysozyme luduuas SOD Wisu 1.5 whuay 1.2 whauddu Lﬁam%'amﬁauﬁma;ummu (Wang et al,, 2021a,
2021b) nastilwalulefnann Pseudomonas aeruginosa strain VSG2 8 dUn1vinnuailu (C. carpio) dswali
A9NT5UV09 lysozyme NANTIUVDI AKP LLasﬁﬁ]ﬂiimmLé’umam'ﬁl,a'%m/mLﬁaﬂLﬁmﬁuaﬂwaﬁﬁséﬂﬁm (Giri et al.,

'
[ = a

2020) nan153duwariniugndsdnenmvednalulofnlugiugarsnszdugiiduiunivssansanlunismisides

dofth Feheduaudumulsauazauamlassuluda fdvannvansyie

mswasuselnalulefinein L. plantarum 400 fadnfusedlaniu Hrewfiunisuaniennuad IgM uaz C3
Tu A schlegelii Yoo oula (Sagada et al,, 2022) n1stAlwalulefdnain Psychrobacter sp. SE6 Tudaing s
(Epinephelus coioides) {iuaan 60 Ju deralinisuanseanuas lsM waz Epinecidin-1 iiadu dewfiuiungy
AIUAY (Sun et al., 2014) Yansinane (Danio rerio) Plasuinalulefinan L. plantarum Juian 5 §Uansi nuin

o

fidnannlunisnssdunisnevauelAuiuwuy Th1/ILCL Tnefiosidusiuad CO8+ NETULAYNITWANIDDNTDI

S IFN-Y 7ty (Rawling et al., 2023)
4.2 Uszgansnmmsiaule
Tndlulefnteiiunsgaduamsemsuazndany Uiuussdugninevesdlduas Snviaunavonauid
Tuanld (Ai et al,, 2022; Dawood et al., 2020) Tao et al. (2024) aqﬂﬂaiﬂﬁiwaluiaﬁﬂﬁqLa%mmm%ag@ﬂmaq
dnith Teouddléidu 3 nssuaumsdell
121 nssfunruesInoskaziiuUIinuase s dndhaiunsagadululdusslenild
yhlrdn fthlFsuansomnsifnuemelasuinsnniuarduaiunsaioivln
022 nszfunsBaimesiadaludlduasnisveneiuinalumageduy Sustieifianyssansamly
NIYATUATOINS Faeliasiulalddtu sl Lactobacillus plantarum (LP20) illaivhaugheniudou

wAYaInENILAs (Pagrus major) HreiiunsiasyLAvlalasUsednsninnisnue s (Dawood et al., 2015)
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023 $nwaunavesszuuiineRdunis Inen1susuesdusznavvesnaunisiudld aruaunail
anunsalugnsgaduansomnsiiiivtuuazmsldasemnsiiivtu Ssdsnalasnsstonianssdunisaiaivia
193519018 n1snaassliernsidlnalulednein L plantarum Wuiian 56 u fuvaingnesTegeu (A,
schlegelin) ¥lsAanssuves trypsin ludldatuy Yssansamnsisaivlnity snsuanifoanasen 1.36 + 0.06
Wid 1.10 + 0.05 (Sagada et al,, 2022) InalulefinyiliuszAvsammsiuownadfindu nuldludeushing fuoen
(Macrobrachium nipponense) (Wang et al., 2023a, 2023b) 19913 (L. vannamei) (Ballantyne et al., 2023) uay
Yanane (Pangasianodon hypophthalmus) (Shawky et al., 2023)

nslélnaluledinann L. plantarum (L-137) l6unsiigatiudrinanansaiiunisuansesnyas mRNA
994 insulin-like growth factor-| (IGF-l) Suiugeslunddniinuaunszuiumadasivlaldegiann (Hassaan et
al,, 2021) uammﬁﬁawudﬂwalviaaﬂméwﬁmmiamzﬁuﬁﬁmiﬁmm lipase uae protease Jetnaiunisidlusiu
warTusiuluomsd wihmind duass sduilindsnudndunsesydvln isnaseddemsuamea
(Apostichopus japonicus) ydwaan 60 Fu wustemsiasuiidinalusiuledinann L. plantarum 0.05 n§use
Alansu Paeifiufanssuves protease waz amylase dﬂma’[,ﬁmﬂuaﬂﬁ’mﬁﬂﬁaLLazé’mwmsLﬁzyLﬁuimLawmﬂlwﬁu

WeowTeusuiunguaiuau (Yang et al., 2016) ndsaindsvafulnaluledinain L. plantarum 3 §addns se

v
=~

879115 300 n3u 15 Ju wuiRanssuveneuledgesanms (amylase, lipase, pepsin) luiugauuazaildifiuiy
sgaiulddalowIeuisuiunguaunu (Zheng et al., 2018)

4.3 anuanunsalumsuiusasedawindeu

msldlnaluleAnnaslueimsvesdnithannsoanninualeaiinaindanimuinde fiuasuulas 1wy
mwwmuﬁumaﬁmiﬁwqq M3TIReeNTLaNLaTSTAUALLALTiana ANUAUNILYDIRUYT AUAL W3BNTS
avanvesnenlidy Feasiiuauatunsalunsiusnazn1sUSuRa (Abdel-Latif et al, 2022) A5lwlna
Tulefinean L. plantarum (HK L-137) nasemistutanila anunsaannisudsnesfvea (cortisol) liussimn
anaaseaiinannisduiadunenludounaslsd (Van Neuyen et al, 2019) nsiasudaelwalulefinain L.
plantarum Anutaudy 1 nsudedlansy Mliuaingwiwas (P. major) NURDANNLAIEADDNTLATULAZANINAIY
Lﬁmﬁamad (Dawood et al., 2016a) astitnaluledn Pediococcus pentosaceus Tudan P, major YMANaNTSY
Weseondina (Peroxidase) qﬂeﬁuuazﬁﬂ’;mmmwﬁammLﬁum"’wLﬁ'usfu (Dawood et al,, 2016a, 2016b) N15h%

Inalulefinteiunisivuveseuleddueyyadasy 1wu gueseenledfaiiawa (SOD) wagngalvleuesosn

o

F9d (GPx) Yevrmanaudemeannanuasenaandnduiiiinaintadewindaun baivunas wanaindlnalu
TofindveunsansyAunisuanseenvesduiifedostuglifuiu wu SumesdiAu-1 we (L-1P) wazlusfiugnden
70 (HSP70) @997l iuAN@nd150989UaNfien1sne UauaInon s gnlazn15aniie (Sudhakaran et al., 2022)

4.4 AMURUNIUABLYDTIA

v
a o

Wnalulefindienuynsinuvesildlagannissniausaznseiunseanilulnddugfunid Jagieduds

\onelsa (Hernandez-Granados & Franco-Robles, 2020) nsAnwiludniun wu Uanshane Uarluuaza wud
nsiesalnalulefndiousuannaduniduaziiunsuansesnvesduitisadeatuszuugdduiu (L et al, 2023;
Yu et al.,, 2023; Wang et al., 2023b)

nslilwaluledndléann L. plantarum wawewnsisfnunsuanmnsadfindnsnsseavdsannsinige
Aeromonas hydrophila 88 191 ula¥a (Dash et al,, 2015) nslwe1unsuaulnalulednain Clostridium

butyricum CBGO1 UAMNYIENNTANANURUMNURBNSAAER V. parahaemolyticus (Luo et al., 2021) 413
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filesuainisuaulnalulednann Bacillus cereus Ad FI8aNTHIINITANY NAIININNISNAABUAULT © V.

v a a

parahaemolyticus (Li et al., 2021) uonanillarfanlasueimsuaulnalulefnandaddsiuss@nsnnlunng

Hosfumsinide A hydrophila (Ran et al., 2015)

5. unagy Anuvimeuazlania

nsUszgnaldlnalulefnlunisimzidssdniviwandiviuisdnonimlunisduasunisesagiivle
wsuaagiAuiuuaziiudns N ssenvesdndui IngldneliiRadymnisiesuBiugnionnudsninnsly

N 6

RuUNIEITIn uenanillwalulefndsliunuvlunisiiuyseavninmnisdesuazgaduansemng sawdnsedunaln

@

nsmuaumasydulnneluglévesdnit ednlsfnunisiiinalulefnluldlussdugramnssudsnaunda i
Hodiafidrdy Fwenunsoaguidudsadundnldsd

1)  sdUszneukaznalnniseangns

navianuidlessduszneumsiinmiaznalnniseanguivestnalulefnluseduluanadufiugu
ddnlunsmunuann ey UsAvEnmuaskdnie nuitemsadumdansesaseangyindn mfinuids
flafduvesans uazmsian BT giiongianzas

2)  msimuassiunsldianzay

ATAVAINYINEYRENETUSIALNIE undakAn uazaiinvesdniih shlvnsvuntiinauarenadlums
HfnaduFewinme msAnuniliuSeufioulssansamsewinsvualag uaznsinesisunu-naneuuniluus
avsvuumsAssdadiauddu

3)  msfnwneldaniznmaiienie

foyadruunnlutiigiudieglussduionfofnamtessunismuny msfnwmelddeuluniadesais
Tnsamzluduasugmanimsnanuaznansznudenmnimi astelimslinalulofndenmdullfluds
wivdnntu

4) anulasafuazniseauiuveiuilag

willwalulefinazdinnuvasndoganindunidfitin uwidwndudesdinisuszfiuaisanAng anuduie
doundunaziiods naoRIUNANTENUTEIzEReRUTLaA Lilesesfunisvrenslilusedunain

5)  msWaLLazmMsysansiumaluladdy

o a o

msduasunsiawgasinalulefnivainvaie vidluudaneiugdaduysd Bnwde uagnswaunaud

3

s
<

asaiudu 1wu wilulefin ussny videmsiueyuedass ileAnwiufduiusiienaiugvivieianataud o
wnliluewenasiiunsiauingdlulefnamznguimngauturinvesdaii Wmnevesnisld
01U (e manseduniduiu vienmsidsnisaiyiuln) waranmuwindeuresszuunaidss uenandnisiaun
walulagnisade nsviusis uagnisieuiiannsadnviaiesninvesanseangns saudanisysannisdu
weluladfnmuazulumealulad asiofiudseAnsnnlunisdweuasoangrdosemsntmneg mslamei
ANUANAINSATYEANERSLazNanauwIuaINNIsasu foduiladidylunsadausgdaliinunsnsuwasudn

gausuwazimalulaglnalulefnluldaselussuuimnsiaesdnivognadedy
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