[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

1FeY Jlu /¥ 04kt /ppd Jlu o) bl

[CHCH on

S29 28R crio 43 0ol L (S ST 0 gaw S (D R0

Y5M|j [FP-PRVEDY ‘*‘;o‘).@..; (sl A:u.u.nh* (S aS (puae ¢\J§.EAJ3;\ e
* m_gozari@yahoo.com

39S (M pole Sliiod due clos 5Ly 5 oyl s (558 0aKingRy o) gl lite i o ol )
o) Sy ((55)5liS gy 5 Lhjgel (liios lojles
295 5 Uhisel «linizs lojls 0SS pole Sladon duwhe olos by )b zld (59 eaSimgyy - ¥

VESY LS iy sl VEY Gposed redbns )b

e
SN a5 03zl L 0155 1y O 5T oS imen Sl SKyism 5T 3Kl o b 025550 3l S K s
st Ol o il Lgur‘“.fs“?)'ﬁjg:ﬁ o5 ol g s BSS 5 3 emmee sl ol 1531 ilisen 3 ,b 4 S5
(2358 p g S ol 0 S5 & sline slac Sl KK 68 a5l s S p e puS Bl 2Bl Ol s
3ol ol LouSy b o el ot oS85 iS5 Sn 51 s slagmar 1 oSl ol Gilisia (slag s 51 oS5 e
Sl s S 59 30 oS Sl e3lil sl 5o 2l (sl 5T O gzt odzmy sad 58000 s (0L ST p s ST g e
S s w53 33 8 o s S s3T5l i Jed Ol a i smmen o e 5 Shes iz Olesan
e 308 L 05 S pame S K b Gl s aConer Salus 5 e S sliae] Ola 3z sn o RSOl

S e S 0S5 39 S5 ST S GM Sl

&


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

e g2 (52U ST g yuiS (5B 50 o ten 5 silin g
5o g.i..u}uj).‘ ‘QB.A.MJ).MA.»SLW‘ ol U])"G"“‘UJUQA “m

D9 7 yhae bg lam (B 7S g g90d 5 (6 S ol

295063 o 50 BT gy
oolazw! CJ)}.a B aS i &‘o&)’ dl.:au”S...a l.@s.i..u}.ujf
Slogz g0 50 (Sodlw 5 Ay (pedd Sgug 4y yoeie (ST e 4y
Olse & | Ssmsn aals Jsb BT lal o9 o 00
55 Jo5 Sget 5 s ge oS g Son 6 JoSo
(Wang et al., 2019) sgei s 25 39 oo Hbjue 039, 4o
Sopde g di )3 e 1l Glgie 4 S g9 5l 059 54l
Opiy0,) 845 oo ooliiwl o510 (slopinacs 48 b pl Cdl
oS wias S i codled anels 61l cSiigms » (2020
05 99790 59052 508 5 (el Sy S9ate 5S (sote A
G 039 (25,50 558 5esi b leSigig S (o0 sl
@hie oole Ciz g pan 5 lampl i3 Gl s 65
Sl 50wy el 4 e asms yo S QS oo slay]
u.u‘)s‘ M.CL» sw)‘ W s_i:)Du l) ms)i‘-@ A)b)fcso
| sl Gl 4 )5 45 395 00 15 lonn ol &2 Coagli
(Yang et al., 2019; Tang et al., 2020) s ls Jlsoa
3 S e ool y5ns5l 10 &5 (mly o Ssng
Sl o iSL pogara cutep S slag SL oolgils
Wei et ) (Carnobacterium 4 Lactobacillus) sy
(Llario et al., 2019; Hasan and Bacillus «(@al., 2022
Streptococcus Banerjee, 2020; Chen et al., 2021)
(Wannaetal., 2021) Pediococcus «(Giri et al., 2013)
(Hasan and Banerjee, 2020) Bifidobacterium
e 05 Sl SL gl pols sladige vz e it
s  Plesiomonas .Pseudomonas .Vibrio  J.ls
lye 4 5.5 (Hasan and Banerjee, 2020) Aeromonas
gS.g. u‘y& £y *—i*-’j*“j)-‘ Lng"‘))ﬁ—‘)é sloads salaw! u_iug.us).:
Ol il slapasile boodi) o9 JoSe
ol oo Jlos! Sl g (S olis ) s a3 15
b sen 2 Ay (95 dnalz Dol Juls Gl 1,30
Syl il b ol olge 5l aigg solitul pedd ()] cygol
Lo udS 35m0 5 6 lon 4 b Gly Cugll o] N2

(O Js) (Midhun et al., 2023) scceea i (g0l

celaisl sgray alie mlio ;o 1) Wiy o der 505!
&y oylme 0o a1 el 13T ulol p 4S5 gbods ol w0l
Awad and Awaad, ) o, o 2oy £ sgam 4 i
A0 5l iw pol> Jl> 40 (2017; Edwards et al., 2019
555 o0 plowl a8 iy (6la 505 )0 (69 s Dladsi as o
Coglie iol38l 5 aydss o)) (a o ai, (Tacon, 2020)
& G0 6)9)"(5)"T e Slaal )‘ sLbd)LM ).3|).3 )
P Sop Seko mege OlenSie i edse
Ooekee VY 350 a3 YL adg5 45 s 5bay el (6 s 1]
e o515 381 (FAO, 2022) vy o YV + Jlos o o5
P e 3 dlge i ilula; g o Bl 4
Jkizles,enl 51 (Nayloretal., 2021) 55 oo s jlaime

lp S (oo oy l 3 (el slageuly (hals g il 592
e Vo) o=V eV sl Jlo (b (s )lom g a2bl )0 Jlte
Shinnetal., ) wo,5 5 ¥s 5Ll VIYA goladl o\b; 4
QB9 b lon Esed 5l 6 pSslr sl (2018
Y =2 Y-S VOO PO X SUOW S P 0] P PR R
ool (Adel et al, 2015) oS o lSigwm Sl
Shoslitul ol awgie b 4 )5 plil slas ol
VooV ysninl S¥game (5 0 sl 4 S T
@ 5 bl jeaS 0 o8, ol «Ng et al., 2009) el )5
b ol 5 o 51050l hyn 5 53 oljl o5 B o
S Sl olaws 5l esliul o5la L ail T eses (plsd s
solawl (Defoirdt et al., 2011) ol sols 1 oS5 g 1
L oablie slp oSl loie @ LSS5l I 4.
g A G e o gad ite OISE (g len
Sl s Gial38l g 6l o SL 0 Canglie oloul coge
sl ond ysnil pemsST o (a9See sl
3 g lew 5l 6t S5 lpl 5l 550 (Ko gl
b olS Sl ol lagrsTy Lol wods: (653005 5] Canio
Cwl s o0 Sl WS g gelas] oSl
@ b SCigms . 5l eolaiwl (Pourmozaffar et al., 2019)
el Rl @l el Gl 5l K
Sgrdr oy (hal3¥ crge Ll 5 el e oS gy
3ok £ 9 590 5 Coles 5o g Bl g sl Condy
ol e (Wang et al.,, 2019) uiS o 5,56l o low

g


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

VE¥ Jl /F o5to /o Jlu

o) bl

w)',fbm

Vs s AN =
)9 M-’M
ILP, GGT, LAP, asl 331

amylase, t ryfsu

b 53U &7

% IL-1, IL-6, IL-12, TNF-a;
& IL-10

B (55 g

St (59 (55

kﬁ_‘_l'gfnﬁshmed,b

“3: sy

OTMJH

UQMJ’M
‘-‘ SATolge
w

\"(‘”E G

15 m‘u s S0

‘,G)WVD

(Jamal et al., 2019) g ,Uo ,51:30,5 behs . bo 38 Ol 51w S0 .‘5)5).;‘5).3| 30 S gmg p (IS ddo Ol 1Y S

g aril 0SS JoSe il gl oolatwl oS 5 O jse
JLL‘Z:] ub},.a o9, L= 59 |) ‘5&1&!&: 6L"°°L§:’.L? J.,.:\g,.;

503yt gz 3l oolias] Sy g 3 llasdlo
o9 e STamon )b sl 0513 5l eoliiul slavaly
s Oyl calizes Oldllas 0,.5 co,,0 1) Sglae ol
B8 ol (165 s 2 1) (ogr puE SladisS 394
5o walacl Sl j9 0 «l,SU ol des aslosls Ll
lg. C)MOUjS B \.\4‘9.:60 aS ol 039, L;L..Ja )5.155)1..4
355 slos lem « gl slap,uiw £485 ogo Dl
Barzegari et al., 2014; ) 055 las,lual plo 5 o]
‘5.49));& 6[.04_19.».» ‘5>)) (GOh et a.l., 2022, Liao, 2023
sl 4 5l Sp Jed gl b Ses L
GolgS oBws jo gl iS5 4 ,an.l ¢ Lactobacillus
111y 093 asie 5,Shae aiilgs sod eg,0ml 5l el Jlais L]
NS s 8, 8os 53 5 0o J5I5 (g3l 035 329 ,Se
3959 jo et bl 5l oS sl Plsl (gl
983 rmnssST 4 BrouadlS )15 S o500 slaaisS

A

s el Sl b opl bSgngn e S
wsllaals 31 4y joie algi s sliol (glapoacilS g S
Ol g 3 i o (Jlowsl Sigmgp o gd ljas 5
il Ol 039) 50 2S5 gl il Gl JSCAT 4 3B b
Sl 6 LS (5009)0) (o2 LSS gmg n oSS Hob &
5 )18 Ol ()55 ol 15 9250 slacg S L 2,
b b 5,165 olKiws )0 Bras i (2L Cow o
s (Lazado et al., 2015) ools gls LSCas \bjae (o9
Sl e Spae ghad jlan g was o LS5 ) QI Cones
aileoe (Bl plee )5 oltws GglsS lanme )o (Sue

(Carnevali et al., 2004)
Az G SCigmg,m 4 Cewl ol ol ¢ L3 Slado yulul
Syhie Selgagn o3l Focke lisee ly ((MSP) a5
dge 7 S SIgg n e (o sladiz 13 T(SSP)
Sigesn b Sismgp sloeaS 5 plsie a1, Ll lgioe oS
SLLeS b g iz b 95 5l (bglie 5l el 55 Lalies
0P Fhe Gl waz ST s ilend S b ST

Wgd (o8 Dgmtno 039, (dge (Sl S 20 )0 SSgmg
Sl slacSSgug » o Jl-00! b (Salinas et al., 2008)

! Multi-strain probiotic (MSP)
2 Single-strain probiotic (SSP)


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

cer S (U 5T g g (B 20

Oy g silao 599

T eyl pyzmen cozm cladsse s 2LySL
a5 (i S0 ool oy S 5l el sk
4 Loy e scplio s 45 S a5 o conl b 55

(Garcia-Jiménez et al., 2018) oS o odgs 1, o,
Pyt ycS 5l onliiul el o0ly; Slidllas 3l LIl o
iS5l oolaiwl slacysgams o oade jglaie 4 oL SL
el @85 plowl sy oy 4 )55l 5 Al
5 heeceny Ll den 50 (oo B g S
(st 5 355 5 Jlab o b L2 42) (5551 5
P S S jo ;550 51 (Jiang et al., 2017) oS o slay)
Gaiss plo w2l 4 Cond YL Caglie 4 g
95550 Slacerer Carez ) Guizmen 05 0)LAl (095e
Olej » (6 i Sangliie 5l )98 slaceplio ags Jdo 4
Mg g Sl slml Bk Sl (2l S pgr S ogdled
(ANLWIS 595 0 156 lor (slogs ST ) 5l il dacdlis
S Soaled 5 saidly o ol,l8 and Harrison, 2018)
G 6F a4 e 1) Wil 65 1 (29,500 Sopgam S
N CRPSVORTUWEL S S ] IS WIS PR VIO gE S DS OY
9 it OBl wrbe lo 2SSl ()85 5 sl olejl
91570 D)9 ) por jusS 10 35250 Sladyg (gluaite
Cuje S8 Sileiee wal b e>lie slaiSilee JB (e
2 ehordion Gl e (09,500 (Slap g S
o Slas 5 Sl a4 yaww, cliwl, o alize sladyguw
59 @LMF ypd &) 6)Lu4~.e) |).v) R P Ls"‘“’u*"‘"
Silodinte & Cumd 7S (S Gl ase paix

O Sigmgy pgmw S 5 oolaiwl il

9263
Ygame (pl 5l gl whlei o Jos asT wiz bl
908 oz 395 Su5elsST Caxdse 5l 5o el lg S 92
S8l b el 00005 adad 095 ansl> b o sl iaSSlo
«g,cp! 5l (Bradacova et al., 2019) oisS o5 Jos 2,8
P 3 29,500 $Bpgaw S Sl oolaiul o Sl

CBlse 5 odgei B Iy plesST oS Wl o

(Rhodes et al., 2023) sl ol Joocons
5990 (@b sl & )08 oy g SlapeadlSls S
ol S oo Joot |y sl G5IS e g Lapme Ll
predgilie SOl a0 e Sl 4 sogr SlapanilS )l S
w525 50 |y LIS oy eomssS] gl L azily 1550
563 reb 55l S b (1iS0los cdaa yo 35250 10l
dalys &l Laiome (6136 Lo (lapasilSls Ko 5 )1 (30l
o3 )55 50 LlST sla Shg (nl @read 3505
SFr 9 358 dbml adlate Sy phensST jo JolSS b
G5 (o5 peb SasS 4 o Wl ln 1) g LB

o9 (Dawood et al, 2019) s,40 0 @l
Sl S3sleiSSam e iegh 50 (092 SRl g S
Loyl o ) pncdlE )| 0l (6,55 5 a5 b .ad o (glos S
5 2Baalesl Gelidie ;o olfin oliandon 5 Sujglssd

bse SRl sl 3390 o Shos (il Slare

S0 550 P g S

L SaSs b Bl aisS cpaiz 5l (09500 pom S
Gloog,S 5l laaisS .l o LS5 glite glaculad
Slyead b 6,55k Uy 510 2gd so Sl g giite (S35
(Bradacova et al., ol jlo,e5, Jase lalys jo
S Ay g 21z 3 (ogloes L (09,500 pgams yuuiS 2019)
Sl g, 5l eoite lacires I Sike &L
1l ealds STy o eliml plo b Jelss 0 pgea S
S eelS sz Slgie 4 gy0nl 5l aiS o0 5 asgeme
Slpiig (e 3 S5 slailly 5l g ks Sl
(Bernstein and Carlson, 2014) asleass
oej))*b;dw&é‘_;uo&w))ogbffbﬁww
Sebee il bl 5 ol SBodae ek
o1 slacs xS el 4o (Padmaperuma et al., 2018)
2o bl Gloazy Lals) 5 0iS co (S35 (09,50 el )
A Cand b SU po S ccpl bl ailes S oloy ! LaassS
L syitoy Siglpmd LS, wad ilulas sladiss

3 Survivability
oy


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

1FoY U /F o los /oo Jlw

o) bl

&bo

Adel, M., Amiri, A.A., Zorriehzahra, J.,
Nematolahi, A. and Esteban, M.A., 2015.
Effects of dietary peppermint (Mentha piperita)
on growth performance, chemical body
composition and hematological and immune
parameters of fry Caspian white fish (Rutilus
frisii kutum). Fish & Shellfish Immunology, 45,
pp. 841-847. DOI:10.1016/j.si.2015.06.010

Antwis, R.E. and Harrison, X.A., 2018. Probiotic
consortia are not uniformly effective against
different amphibian chytrid pathogen isolates.
Molecular Ecology, 27, pp. 577-589.
DOI:10.1111/mec.14456

Awad, E. and Awaad, A., 2017. Role of medicinal
plants on growth performance and immune
status in fish. Fish & shellfish immunology, 67,
pp.40-54. DOI:10.1016/j.fsi.2017.05.034.

Bacellar Mendes, L.B. and Vermelho, A.B., 2013.
Allelopathy as a potential strategy to improve
microalgae cultivation. Biotechnology for
Biofuels, 6(1), pp.1-14. DOI: 10.1186/1754-
6834-6-152

Banerjee, S., Khatoon, H., Shariff, M. and
Yusoff, F.M., 2010. Enhancement of Penaeus
monodon shrimp post larvae growth and survival
without water exchange using marine Bacillus
pumilus and periphytic microalgae. Fisheries
Science, 76, pp. 481-487. DOI:10.1007/s12562-
010-0230-x

Barzegari, A., Eslami, S., Ghabeli, E. and Omidi,
Y., 2014. Imposition of encapsulated non-
indigenous probiotics into intestine may disturb
human core microbiome. Frontiers in
Microbiology, 5, 393P.
DOI:10.3389/fmich.2014.00393

oY

01, o ool g ,Sen epgnn S 5l ool ool azly
Jos Oy i Jyame G50 side 0 Slee (paiz (lejen
483 50 38,5 (o0 Dgaite SSgmgn Sled sl )8 5l gnae
Sl 00l (i SS9y P S Sl ooliiul o3
Sl oal zihe Sl maw j3 g w85 15 axgl o)
5 Sl Sldllas 586 Jl> 0! b .(Wang et al., 2019)
2 @Sl lpg S 25 a5 alulid pgax
(YVF) o, Ken g Blasiak .ol ai8 5 alxl 6 3] logge
@ sl s 34 (YY) o], 3 Martinez-Cordova
Sojal 5 5K Uhyen el 50 2LASL g5 o)
Blasiak etal., 2014;) xs 5 (Ciona intestinalis) L
pladl liize oyoen (Martinez-Cordova et al., 2017
wix Boa b 2l S pgm S 5l oolitul g 09l adds &
20,5 $e0 )9 Amylbe (Slapaninn 3 (S5 il Slga
(Rejish Kumar et al., 2009; Banerjee et al., 2010)
5 LSy (29,500 S por S (owiine 5 (Sib
Sale) g @lolid po3l eg)cnl 51l lofg slacusgaza
Sebee bl ol Sl s o)l
Kumar et al., 2016; Revuelta et al., 2016; Dvotak )
b 9990 sla2iSile S0 a0l o (€t al., 2017
b sl 05750 Glatumenr Salind 5 g S slicl
el 6y9p8 (Gaie 08 b (29,50 porw S SO
slacudplbio Jold (Jobo £)1 plond OlaS 5 oLl
P S SU 09y Sladiges | Gads Fge gl g 4yl
Sileiee bte 1) por S oy Il 1 gllen
Bacellar Mendes and Vermelho, 2013; Netzker et )
W55 g Cames (paix 5l Saie sles g8 0dgs @l., 2015
S (b 5 S50 ke (B SG3el 5SS 50 0 )5 52
s 5l Gl 5 s lapeslS S |
ol (g5t (Sl onlS 3 S0 (535155 5 Saliys o Slo
PosSes 3 SSgmen porw S SISl i85 Sk
g, 55 5k 9550 sl yiie S0 5l 5 ol SBlsS ol
3 Bree (550 Wb gyl Sl (29,50 o paiS oo

bl als o5z 3T 039, pong S


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

cer S (U 5T g g (B 20

Oy g silao 599

Bernstein, H.C. and Carlson, R.P., 2014. Design,
construction, and characterization methodologies
for synthetic microbial consortia. Engineering
and Analyzing Multicellular Systems: Methods
and Protocols, pp.49-68. DOI:10.1007/978-1-
4939-0554-6_4

Blasiak, L.C., Zinder, S.H., Buckley, D.H. and
Hill, R.T., 2014. Bacterial diversity associated
with the tunic of the model chordate Ciona
intestinalis. ISME Journal, 8, pp. 309-320. DOI:
10.1038/ismej.2013.156

Bradaéova, K., Florea, A.S., Bar-Tal, A., Minz,
D., Yermiyahu, U., Shawahna, R., Kraut-
Cohen, J., Zolti, A., Erel, R., Dietel, K.,
Weinmann, M., Zimmermann, B., Berger, N.,
Ludewig, U., Neumann, G. and Posta, G.,
2019. Microbial consortia versus single-strain
inoculants: An advantage in PGPM-assisted
tomato production? Agronomy, 9, pp. 1-23.
DOI:10.3390/agronomy9020105

Carnevali, O., Zamponi, M.C., Sulpizio, R,
Rollo, A., Nardi, M., Orpianesi, C., Silvi, S.,
Caggiano, M., Polzonetti, A.M. and Cresci,
A., 2004. Administration of probiotic strain to
improve sea bream  wellness during
development. Aquaculture International, 12, pp.
377-386.
DOI:10.1023/B:AQUI1.0000042141.85977.bb

Chen, L., Lv, C., Li, B., Zhang, H., Ren, L.,
Zhang, Q., Zhang, X., Gao, J., Sun, C. and
Hu, S., 2021. Effects of Bacillus velezensis
supplementation on the growth performance,
immune responses, and intestine microbiota of
Litopenaeus vannamei. Frontiers in Marine
Science, 8, pp. 1-13.
DOI:10.3389/fmars.2021.744281

Dawood, M.A., Koshio, S., Abdel-Daim, M.M.
and Van Doan, H., 2019. Probiotic application

for sustainable aquaculture. Reviews in
Aquaculture, 11(3), pp.907-924.
DOI:10.1111/raq.12272

Defoirdt, T., Sorgeloos, P. and Bossier, P., 2011.
Alternatives to antibiotics for the control of
bacterial disease in aquaculture. Current Opinion
in  Microbiology, 14, pp. 251-258.
DOI:10.1016/j.mib.2011.03.004.

Dvorak, P., Nikel, P.I., Damborsky, J. and de
Lorenzo, V., 2017. Bioremediation 3.0:
engineering pollutant-removing bacteria in the
times of systemic biology. Biotechnology
Advances, 35(7), pp.845-866.
DOI:10.1016/j.biotechadv.2017.08.001

Edwards, P., Zhang, W., Belton, B. and Little,
D.C., 2019. Misunderstandings, myths and
mantras in aquaculture: Its contribution to world
food supplies has been systematically over
reported. Marine Policy, 106, p.103547.
DOI:10.1016/j.marpol.2019.103547.

FAO, 2022. The state of world fisheries and
aquaculture 2020. Rome, Italy. 266 P.

Faust, K., 2019. Microbial consortium design
benefits from metabolic modeling. Trends in
Biotechnology, 37(2), pp.123-125.
DOI:10.1016/j.tibtech.2018.11.004

Garcia-Jiménez, B., Garcia, J.L. and Nogales, J.,
2018. FLYCOP: Metabolic modeling-based
analysis and engineering microbial communities.
Bioinformatics, 34, pp. 1954-i963.
DOI:10.1093/bicinformatics/bty561

Giri, S.S., Sukumaran, V. and Oviya, M., 2013.
Potential probiotic Lactobacillus plantarum
VSG3 improves the growth, immunity, and
disease resistance of tropical freshwater fish,
Labeo rohita. Fish & Shellfish Immunology, 34,
pp. 660-666. DOI:10.1016/j.fsi.2012.12.008.

of


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

1FoY U /F o los /oo Jlw

o) bl

Goh, J.X.H., Tan, L.T.H., Law, JW.F., Ser,
H.L., Khaw, K.Y., Letchumanan, V., Lee,
L.H. and Goh, B.H., 2022. Harnessing the
potentialities  of  probiotics,  prebiotics,
synbiotics, paraprobiotics, and postbiotics for
shrimp farming. Reviews in Aquaculture, 14(3),
pp.1478-1557. DOI:10.1111/rag.12659

Hasan, K.N. and Banerjee, G., 2020. Recent
studies on probiotics as beneficial mediator in
aquaculture: a review. The Journal of Basic and
Applied Zoology, 81, pp. 1-16.
DOI:10.1186/s41936-020-00190-y

Jamal, M.T., Abdulrahman, I.A., Al Harbi, M.
and Chithambaran, S., 2019. Probiotics as
alternative control measures in  shrimp
aquaculture: A review. Journal of Applied
Biology and Biotechnology, 7(3), pp.69-77.
DOI:10.1016/B978-0-12-822909-5.00020-4

Jiang, L.L., Zhou, J.J., Quan, C.S. and Xiu, Z.L.,
2017. Advances in industrial microbiome based
on microbial consortium for biorefinery.
Bioresources and Bioprocessing, 4, pp. 1-10.
DOI:10.1186/s40643-017-0141-0

Kumar, V., Roy, S., Meena, D.K. and Sarkar,
U.K., 2016. Application of probiotics in shrimp
aquaculture: importance, mechanisms of action,
and methods of administration. Reviews in
Fisheries Science & Aquaculture, 24(4), pp.342-
368. DOI:10.1080/23308249.2016.1193841

Lazado, C.C., Caipang, C.M.A. and Estante,
E.G., 2015. Prospects of host-associated
microorganisms in fish and penaeids as
probiotics with immunomodulatory functions.
Fish & Shellfish Immunology, 45(1), pp.2-12.
DOI:10.1016/j.fsi.2015.02.023

Liao, Y.K., 2023. Shrimp in labs: Biosecurity and
hydro-social life. Environment and Planning E:

IAYA

Nature and Space, p. 25148486231174302.
DOI:10.1177/25148486231174302

Llario, F., Falco, S., Sebastia-Frasquet, M.T.,

Escriva, J., Rodilla, M. and Poersch, L.H.,
2019. The role of Bacillus amyloliquefaciens on
Litopenaeus vannamei during the maturation of a
biofloc system. Journal of Marine Science and
Engineering, 7, pp. 1-17.
DOI:10.3390/jmse7070228

Martinez-Cérdova, L.R., Martinez-Porchas, M.,

Porchas-Cornejo, M.A., Gollas-Galvan, T.,
Scheuren-Acevedo, S., Arvayo, M.A., Lopez-
Elias, J.A. and Lépez-Torres, M.A., 2017.
Bacterial diversity studied by next-generation
sequencing in a mature phototrophic Navicula
Sp-based biofilm promoted into a shrimp culture
system. Aquaculture Research, 48, pp. 2047-
2054. DOI:10.1111/are.13037

Midhun, S.J., Arun, D. and Jyothis, M., 2023.

Probiotic application of beneficial bacteria for
improved health and disease control. In Recent
Advances in Aquaculture Microbial Technology
(pp. 275-289). Academic Press.
DOI:10.1016/B978-0-323-90261-8.00002-X

Naylor, R.L., Hardy, R.W., Buschmann, A.H.,

Bush, S.R., Cao, L., Klinger, D.H., Little,
D.C., Lubchenco, J., Shumway, S.E. and
Troell, M., 2021. A 20-year retrospective review
of global aquaculture. Nature, 591, pp. 551-563.
DOI: 10.1038/541586-021-03308-6.

Netzker, T., Fischer, J., Weber, J., Mattern, D.J.,

Konig, C.C., Valiante, V., Schroeckh, V. and
Brakhage, AA., 2015. Microbial
communication leading to the activation of silent
fungal secondary metabolite gene clusters.
Frontiers in  Microbiology, 6, 299P.
DOI:10.3389/fmich.2015.00299


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

cer S (U 5T g g (B 20

Oy g silao 599

Ng, W.K., Koh, C.B., Sudesh, K. and Siti-

Zahrah, A., 2009. Effects of dietary organic
acids on growth, nutrient digestibility and gut
microflora of red hybrid tilapia, Oreochromis
sp., and subsequent survival during a challenge
test with Streptococcus agalactiae. Aquaculture
Research, 40, pp. 1490-1500.
DOI:10.1111/j.1365-2109.2009.02249.x

Opiyo, M., 2020. Effects of probiotics on growth,

flesh quality and hematoimmunological status of
cultured Nile tilapia (Oreochromis niloticus) in
Kirinyaga County, Kenya. Kenyatta University,
(PhD dissertation).

Padmaperuma, G., Kapoore, R.V., Gilmour, D.J.

and Vaidyanathan, S., 2018. Microbial
consortia: a critical look at microalgae co-
cultures for enhanced biomanufacturing. Critical
Reviews in Biotechnology, 38, pp. 690-703.
DOI:10.1080/07388551.2017.1390728

Pourmozaffar, S., Hajimoradloo, A., Paknejad,

H. and Rameshi, H., 2019. Effect of dietary
supplementation with apple cider vinegar and
propionic acid on hemolymph chemistry,
intestinal microbiota and histological structure of
hepatopancreas in white shrimp, Litopenaeus
vannamei. Fish and Shellfish Immunology, 86,
pp. 900-905. DOI:10.1016/j.fsi.2018.12.019

Rejish Kumar, V.J., Achuthan, C., Manju, N.J.,

Philip, R. and Bright Singh, 1.S., 2009. Mass
production of nitrifying bacterial consortia for
the rapid establishment of nitrification in saline
recirculating aquaculture systems. World
Journal of Microbiology and Biotechnology, 25,
pp. 407-414. DOI:10.1007/s11274-008-9905-1

Revuelta, J.L., Buey, R.M., Ledesma-Amaro, R.

and Vandamme, E.J., 2016. Microbial
biotechnology for the synthesis of (pro)
vitamins, biopigments and antioxidants:

challenges and opportunities.  Microbial
Biotechnology, 9(5), pp.564-567.
DOI:10.1111/1751-7915.12379

Rhodes, L.D., Parrish, K.L. and Rub, M.W.,
2023. Scientific support for health management
and biosecurity for marine aquaculture in the
United States. DOI:10.25923/55¢9-ts52

Salinas, 1., Abelli, L., Bertoni, F., Picchietti, S.,
Roque, A., Furones, D., Cuesta, A., Meseguer,
J. and Esteban, M.A., 2008. Monospecies and
multispecies probiotic formulations produce
different systemic and local immunostimulatory
effects in the gilthead seabream (Sparus aurata
L.). Fish & Shellfish Immunology, 25, pp. 114—
123. DOI:10.1016/j.si.2008.03.011

Shinn, A.P., Pratoomyot, J., Griffiths, D., Trong,
T.Q., Vu, N.T., Jiravanichpaisal, P. and
Briggs, M., 2018. Asian shrimp production and
the economic costs of disease. Asian Fisheries
Science, 31, pp.29-58.
DOI:10.33997/j.afs.2018.31.51.003

Smith, R.P., Tanouchi, Y. and You, L., 2013.
Synthetic microbial consortia and their
applications, First Edit. ed, Synthetic Biology.
Elsevier Inc. DOI:10.1016/B978-0-12-394430-
6.00013-3

Tacon, A.G., 2020. Trends in global aquaculture
and aquafeed production: 2000—2017. Reviews in
Fisheries Science & Aquaculture, 28(1), pp.43-
56. DOI:10.1080/23308249.2019.1649634.

Tang, S., Liu, S., Zhang, J., Zhou, L., Wang, X.,
Zhao, Q., Weng, W., Qin, J.G., Chen, L. and
Li, E., 2020. Relief of hypersaline stress in Nile
tilapia Oreochromis niloticus by dietary
supplementation of a host-derived Bacillus
subtilis strain. Aquaculture, 528, pp. 735542.
DOI:10.1016/j.aquaculture.2020.735542

I\


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

1FoY U /F o los /oo Jlw

o) bl

Wang, Y.C., Hu, S.Y., Chiu, C.S. and Liu, C.H.,

2019. Multiple-strain probiotics appear to be
more effective in improving the growth
performance and health status of white shrimp,
Litopenaeus vannamei, than single probiotic
strains. Fish & Shellfish Immunology, 84, pp.
1050-1058. DOI:10.1016/j.si.2018.11.017

Wanna, W., Surachat, K., Kaitimonchai, P. and

Phongdara, A., 2021. Evaluation of probiotic
characteristics and whole genome analysis of
Pediococcus pentosaceus MROO01 for use as
probiotic bacteria in shrimp aquaculture.
Scientific ~ Reports, 11, pp. 1-17.
DOI:10.1038/s41598-021-96780-z

Wei, C., Luo, K., Wang, M., Li, Y., Pan, M., Xie,

Y., Qin, G,, Liu, Y., Li, L., Liu, Q. and Tian,
X., 2022. Evaluation of potential probiotic
properties of a strain of Lactobacillus plantarum
for shrimp farming: from beneficial functions to
safety assessment. Frontiers in Microbiology,
13, pp. 1-14. DOI:10.3389/fmich.2022.854131.

Yang, H.L., Sun, Y.Z., Hu, X, Ye, J., Lu, K.L,

N

Hu, L.H. and Zhang, J.J., 2019. Bacillus
pumilus SE5 originated PG and LTA tuned the
intestinal TLRs/MyD88  signaling  and
microbiota in grouper (Epinephelus coioides).
Fish & Shellfish Immunology, 88, pp. 266-271.
DOI:10.1016/j.1si.2019.03.005.


http://dx.doi.org/ https://doi.org/10.22034/10.4.49
http://ornamentalaquatics.ir/article-1-342-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-11-27 ]

[ DOI: https://doi.org/10.22034/10.4.49 ]

Iranian of Ornamental Aquatics Vol. 10, No.4

Introducing a bacterial consortium for aquaculture
Pourmozaffar S.*; Gozari M.?"; Tamadoni Jahromi S.?; Zahedi M.R.?

1-Persian Gulf Mollusks Research Station, Persian Gulf and Oman Sea Ecology Research Center,
Iranian Fisheries Sciences Research Institute, Agricultural Research Education and Extension
Organization (AREEO), Bandar-e-Lengeh. Iran.

2-Persian Gulf and Oman Sea Ecology Research Center, Iranian Fisheries Sciences Research Institute,
Agricultural Research Education and Extension Organization (AREEQ), Bandar Abbas, Iran

Abstract

Probiotics are one of the most effective methods for replacing antibiotic therapy. Aquatic animals'
quality can be enhanced through the use of probiotic products in various ways. The right choice of
probiotics is crucial because unsuitable microorganisms can lead to negative effects on the host. A
microbial consortium is not only a mixture of different strains, but also consists of different populations
of microorganisms that interact with each other. The advantages of a bacterial consortium are the
synthesis of complex molecules, such as extracellular enzymes. The use of a probiotic consortium that
provides multiple beneficial functions and it is considered a new generation of probiotic products.
Understanding the current interactions among consortium members and the dynamics of existing
populations is essential for designing a microbial consortium with industrial applications.
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