YYO-Yio0 CJ\P&&.& ‘\i'\' J'.;J.lg LJJ‘ a)u ‘Vﬁé}su JL«' c&)_’;\’: wuﬁ«w_j

Sosp

Z 1 . T e .
B Soansy 53 el g b s Shes (Ol kS LSS suy 2

‘;‘,'L‘b) Lf’:l" oo ‘gfl’”\" el

db‘il chAJS cCA-‘?J.:> cCA.‘BJ.:> GK.,;.;‘) ¢ ’..b C)L“A oSS ‘QM ww , C}l; D})§
m.h.khanjani@ujiroft.ac.ir : Lo J yis”

\i.\'/.y"/w;u;ﬂ_}__!@)l; AR VIR VA R ARG\ PPN @)U

DOI: 10.22034/ascij.2023.1984108.1484
oS>

Bl an g 5 A3, ) ladle 3 e W5 mlo 5SS Olse & Sonpen] Soe Ol Caner Sl 4 a5 L
oS Gl Bl e IS 5 a5 sibee 5 o151 s pH] SIS il slalKel, 5l S o
ol Ol 4 LS T 51 eslinal 5580 Bl Jolse (228 5 et (O CodS 18l 4 e (53lue 3
3 e3lizal 635 ol ot 0 43y Ol OSSO e b 5l ($55ms 0l L3 sl Jolo 3 28l G ol
s e 0 Osk 5 s Shas (R 5 4Bl s n $nl le e e Sl bis g LSS s
Ls LS5k SIL 655l Sl w plaws sl bS5l eslinad  Sladllas ol Coanl Sl O 0S
33t Shs g 2L T CldS s Koo o5l 03 LSS s 3l eslitad (shlse 1ol a8l (51 s
Lol i 53 WS gms ol 0l 5515 sl Jalse plr 55 Ceaslin 5 ml o8 Slag 5T cdlad s s Shes
S G g S o SaS S baolan Olosd 5 OaalinSTs (8 5 Jom (gl o35 (s dhox 51 e 2
IS SN skl sSY esbal a8 Jold iy Lledd eslitel ($ysp6nl e 5
Gonil 53 LSS n Coal 538 ol (sh5m andllan 53 s o ST 5 a5 S s el (a5 STY

35S B s 2o el 5 A 5 Shes (Ol kS 0T L6 5 S

A_f"“i‘ nJ.«.iJ §f<l.¢.9 ;gi%‘&gﬁ)ﬁ ‘)i:ﬁ cé)}f‘_sfi‘_;-\.:ls ollds

PRV
Js 1l o5l Slsl Al & Sl s 3 Use @ osnsnl Ol Comer NI
Wi ($33,5 GospSHl Ay 5 ALy gr AS e Sl b el 5 Gl S8 1S Gl sl
S e 5SSl ST 6 Kool ST Sy Cowe asp 10 A8) sl Sl plie ol
Sosnsyl Glal o8 @ & dies Glagionw alex 338 Sl s penl bty o5 5l S Okey
Se sl Y N O0A) WS e s 1 il JS Sl doss Y ssus 5wl waws el cbadl
WS 5 S s v Olg e Gospsnl S oo Ossee VWYY Uslee Sl (o5 nipl oI5
(CospSyl ey Lol mlpl 1 (gilee 00 5l G Oliwy S 53 (T0) 35 e Jels
Jolse pneS 5 OF i el ki sla i S i $Se ohy S gl Sl Ao
il ol slaas o3 s 45 LOSSL 5 soles . S5 sk s (Litopenaeus vannamei)

YYeo


mailto:m.h.khanjani@ujiroft.ac.ir

dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

e ppamen 5 (£0) das o 55 1) Olge 025, 55k
4 gramer LSy, Ll Ao Ol 2ol
G W atls S J LSS Olpe
bzl OT b e o o bl L sy o pe
Ve 80) dsls Ol Code 5 Cate 5L 5 Wl e
S 0> LS50 Cenl 4 L5l (65 0 alllas o
5 S Slamrl cdls sy s Slee (O coiS

g g WS sl

Koo Fosn
Shiy sy Ly bl gladle s S s
Oy as Ol ok Lay 508 5l (ol 55 5 035 4l
2 pde a8 K s 505 5 sslasl b
A ebdle js Dby Coew G Sl ) Jads
@Bl s gbSe i S Ole js .l el &L
s Sy 55 (L. vannamei) s Lie 555
et ol S,n 55 s (Penaeus monodon)
Ay Ol o 2t (Macrobrachium rosenbergii)

OYY) Ll 1

LSS s 2
J«&QU,&MLA&:J}?:)JJ )‘ oslea] YAV aas Ji'ﬁ' )‘
[ S Sl ol @‘) uLi U:)}J'-J: LSJ‘T lef vgnl.\&
Dsolew Jolos ol 55 caslio 5 diy 5 Shes 55
Lm0 (E) S

Jelse IS 5 osdle 5 3L £y, @ty Gosnsy

Cxwe 2
s BB ol 4 s Sl ol sse 5 b
Jds L Olgee o255 S S5 KlS e Lsd
5 ol e 2 Shas (I OT SakS g S
Cute Sl s gpl Gl Ol Rl
Oemes (WA FA) WL e Lmﬁc:xuf_. 31 eslawal
Sl Gl 5 ml Kl S s 0 aside
3o Vo5l i OF) s o S S Jelse
Oljes ooy g g S5n (Su3 S5 02 e oS5l e
skl Sl S ol B8 15 addlles 35 A
ol oslital 03 28 sk 5 aen 3l io (Bacillus sp.)

N S TS PRGN PRIV VN o e
GiAeS Jm ol bl a8 813 sl 550 A
ki 1S e a S ST a eslie glalisl
polis slagsSL Jlisl ot e (114 0E) o
©oax g bl sy Ll (S5 lase 4 13gsles
Sl JoSe A 55 S o Dlida wan S odd S5 3505
Al W, s e ekiS cusE &S i
S s S g ST s ST s 2
w5 3 bl oy 52, i e e L
Ol G385 b s St (65 rman
o (Smsn @) el S w5 550
oS5 g Bl ol 53 (10 08 O°A) ol a8l s,
S Ol 5 Ll el WS s Sl i
5oy bl e S e Ll bagles
AL e el gl 5l Cbl-
Shekisls a8 e sl 3 WSS gns S
(F oahie gls Lo Olye & 0Ll 4385 (1 calas
o (F 5 L3, S e Ol a ol 1
Solost il 03 Zaslie 5 Ay GRSl oo
o3 eslinal (gl Ssms s slag SL sl gle s
L 5 e el el (Sas (g6l Caio
S oS (V cadsl Sl (5 sl ()
Slr ool Gcismsn Ul bl (7wl
(¢ (Anbsl L) Bslan e b il
Sheslaal golatl SL3ol 5 baayse Jlos 5 4
el G s Gosasal s Ssn
(Gose ol CatS b oS e W oSy
Sl sl s gl el s sl s Shes
WSS el Olpe o WSisman s
P - RUS TP ST PP
Lted 35okon e oSl Koo Ua o plisls s
Syt e g e b Bosn S 4 Ll 0sg 8l &S
5 e iy o dac plis e S (O kS
23 L LOSSL e g wslie 5 el s ol
2 LSS s sl seme wl By s

L;JJS:,« Jsle L@j Ll gsdme e 6\)}%6}:}]



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

Cosnsnl 3 LSy s GUlpe diley okl sdes
5 Sh @b sae () e S5l
ALl o Jes il (AQ) L2l e (solen J S
wdislasl SlS 5 A5 a0l LSS50
Sl by ogmse 55 L plend slse ol Sl
(] kS 3 e (e 3l ge gl ol (Ll oKl
Obse ol 2mr codr 5 s sl 5T b g
5 iy o (5SS s ST glacdls

(A Y4 il e (B Ao

o ks
Ly 5 Shee (sl SIS Lot la S s O kS
o oy dile OF kS ba bl A3l e S
Ml 5l Ol et S5 5 J 0551 pH
O des S Sl Candy @l s
by el Sl S b iz ol bl g
035 e i L Ll b (S5 0 Sles kS
QLY W) 508 4E K a5 Shee ol
e Alge OF e Gbubl Sl
s 4 A S S s L O s s e lags S
LIS S on s 0355 GUoms Seo p s 8
Lo aseie (YA OKes 5 Zhao adlas s .(A9)
b Sm 53 0355 55k Son Dt 5l oy G L8 S
CiS Az e Ol S b e Of iS5 o
3 S e S a5 Slas Lt O
kS 3y e hosn Ol 4 Sy 0353
S5 a5 2l 3 Bler oSt a8 o
s Ses (VY) spip S w3y 5 2 s 5L
s s Use b ol CiS e 53 LSS p
SOl e o e e Skl Wil ols s
S5 Sy Al 055 med 2B ol s
il lls oS waen lag SL 5l Lol slag S
Sl 4 S s Sl b sl e
Rl 02 AY) 3l s (sl (5SS AL e
Oblios b aslis 53 el e 0 S (lags SL elal,

AJ_)PJ Jl;-JJ JT.}\)A)) ngr'@" &l}gclf&w¢;

el 0 ) K o6 S 3 exlizad 3 4
Al bl 3 Shes st U LSS sz
5 O3 ORIl ads S0ke oy Ad, o
das o QLIS il o ((AY) Wl ST Oleil
S Ao Ly sl S Ol 4 LSS s
S LSl LSy (VA i als
el el oS s s dul sdS W g 5 ke
Sladlls 53 L5 S 0 Shyt g e 5 e 3l s
AYA NV ol ol i as Jlos) Sgms  ciliss
Il Sosmsp wilies Oldlas 3b , (OYY
Jolo Olsms Olgs sl OV e 51 2ls Slow s
Ok o el 5 ) oty (F (il = ke 1305 5be
) M 5 olbe sy HULS (7 Sl axsls 1) Ol
G 5 adae gl Wg bl @ 518
bl (st sl 1 aelasl Ll s 55 (sl ,io
wils JI5 Slaie w1y ekl glacs S ol Wy
(0 S (5,8 s il sl SL pazms 51 L L
o (U disy g L OT bl 5 Ol asl il
Lyl 3 0Ll oy oUls (V sl il (S blsd
S 5 plss (A sl axdls | (g3lue 3 5 (55503
Slosat (4 b asls 1) YU glaclle ;s o>
e Sl i, g (Organoleptic) St S50 Y
Jolse U cow S, oLl Sl ails |,
clle o ol b s s 58 Sl aliss
O5enS) 5 Sole Sl (8 ol SLES (O3 5,08 O
osliinl 3550 by o 0 8 G s (OTT)
B Y BY JUIT-3 | EECILI g
WSSl SIS SSSY el sSY
Weissella  slawi ;S 5 o5 8L 555 S8, 50
kel i S L

Bacillus subtilis, Bacillus clausii, Bacillus )

Sl S 505 2

cereus, Bacillus coagulans and Bacillus
S laysel e sas,SU 4 s (licheniformis
JKa 4y BUI slos s Ol o 1) Way gl L5l (5 2oy
G Dle 03 65U s sk 5 0 S

del uﬁli pH 35 Laes 3B LA)}_.M\ OEee R (3 3e0



L5 o 5 Gl e dee (YY0 Y50 Slomios V£ Y 5l sl oslad a3 3L5 o o558l (plidiioms s

Llgn a5 5L sy ade Uses S (S
Sl s BB i s s €l 1y oolls by S
L Sen el olile 3L Ll o355 (S sm s S
ol ol oS oz Sl 5 Ly 0 ST G 025
Gla St ik e 8L a8 Sl gles 1S ik
ShF e Bl e b Solane Jelad s, 5 sy se
PR S N I PR EV I PR ON LU RN RS LY
0355 SUsms S S5 (V0 M) WS o S o
el Sl gl e S0 s 2l
N0) 3y Koy e Ay A e 5 asee Sllay
Fob s mar B e sl @Il (U sy See (V0
38e b (s blisl 5 5108 e 56 Ol ol
Sossn b oS 5l eslial (Y7 50 Ko Ay
St 5 Aas 550 |y 035y U s ,Sen S 5 Ll 55 0
s GhIE L s bR 1) 5 Sles 5 K
Gk L cdbas b lsl eSS g, (EA)
0335 b 4 Ol 1 p L @ LGl s 28
0L Sladlas (1 Y4) A Lo 3 sdome (5551 5 (ke 340
JB Ol a4 skl G S 5ms B2e 45 a0
s 53 1) s ms S ben Sl SL sl e
SRl S Osk oS L oalis 3 S 1S
Desulfobulbus L sl03 5L clled Ol . das s
St sla SL aS K Desulfovibrio sp 5 sp
s Lachnospiraceae sp., Lactobacillus sp .
C. butyricum L& L Lachmoclostridium sp.
Gl BLLOTY) 355 oo 3 sdome (it S 515 olinal 5 o
Cighe Sl e el Olgee 5 Ay 5 Shes bbbl
L Besoben Jole eKasms  (1Y8) ol ol Culb 55
Bssbew bole s 5 288 1y Gl (5108 3 5 6 jnloes
A0S Ol 5 S o S e Gk ST
Las o S Ks 3 15 Bglen Jolse 5 pyemn oS
il DS 5 b SL Sl e L(VT0)
Sl aasasd aslos eyt b
o SU s b ST (I ladal 03,0
V) S o d5does |y OS5l AS, oS (AiS e -
ol S Sl eslizad osls 0L Sladllas (VY

b e sl 2 T8 L(TE) Wleals OLES
& O5a0der i b 3l L Ol PH e i 2
ook (8Y) Wisy s ds il OV g Olge
Jrtmd 1 5558 DS 5 5 S B0 8 anl b el o)
sl cl sty Sxe slge U39 g iws 53 5 LS o

(YD) das o ialsil s

Ly s Shes
Jolss 4 iy s Sles LS, S
T [P P Ry P APSU CO R P PR B
Bb 3l S (AN il e osline s g
sl (LBl ey s S S5 3 N
Sl ey (Sl S G550 bl o
iy a by b0S Ok POlal 5 el 5 Shes
FY) LK 06wl s gnl 2 Ses 5 alls
syl gz 3 o35y Sl S oS 5 s (V80
SaS e g Sl 5 m2n 4 e glag Sty
Coslin Sill 4 men K s, (VE) A4S
el o Gl e la o aal Sl 53 Ol
S o SaS Ol kS 55 b Sbigel 5 s5las]
LS n ol (See &S bl la (S 5 5a
53 (80) el sl paseia AS SeS Olp A, 4
Ai 0 Sles S s OIS A el ¥ s
o e S Sl Camd Rl el o Sl S
AA) Gl ol Sl s a4 LSS5, B yae
Corar Sl 5o S ST Slas B, (VO
b (L LSS s (A 025, 50 £ a5 5 e S
SUms Sen s o oS |y Lo 8L e OS5
GV @IS p 55 Sismsn pan U oS 63,
Ol 1y VL e 595 5 L8 e lags SL
035330 (Y0) ) 0L 5 LiU asdllas 53 (VYA) das s
S

AW s 4 e (Marsupenaeus japonicus)

5 S 2 S
Oldlas cpizen (YA) LS 3y, Lde slag SL
3 VJLW U S sloul b S 509 0 oS ols OLES

oo YY) Wgd o ddy 3 Shas 35 & e 03,



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

O e s et o 30 1y 5Sn (sl Olpee 5 A5
{(NA) L. vannamei aax 5l 5K cilis glag S s
ol (4e) M. rosenbergii 5 (4¢) P. monodon
G e e OlS e Jle Olge 4 Ll el
b oo el Sadel 5 U325 Grie ks
@bS o,y by ladead (00) das o 505
b by G0l Oy whs L S ) immen
Q\);OQ.(O')MJJJM J'M“l Sl c,w.éjjdzu_l
220\ e 4 Sy el oS G ae Jls
TSN penaeidin-3a crustin Gla..sY i, ol
(A8) 5ls (R 08 bk (555 LSSk 53
s o S ol e 4 Jlaal dos Y 0leS
Vibrio s sUL il 5l e 1 el Ol g 55 J6
oLSgls 4 (6 2eS ol 5 sl il53l harveyi
sy QUL 1 5lSN 285 5 5l ( AVL cllab 5 A 545
S obsS o pamis b gladead (S 05 (V1Y)
Loy 5 Ses 5 eli Ol 5 &S Gl Sl sla 2
L S Ly S ol e b Ko
03 el 55 b s Slad 550 0l Gi b Sl Ol e
Cute b 4 Ssmsp O S ol odd Sul 1
Sl a3y 53 1 B8 e b o sladed ke

oS W slagSLoplply (VY O das
AP Sl OlFe L elsS ey b slade
SLS 5l 65 g 28 el a5 Al
baopelns 2380 M5 LS gms 0 b s &5 (o5,
C. butyricum sy 5 5,50 Jbos Olse 4 Az
Wy S WY s LB sl et g Ll 5
Az (Kl SLS 5 5l olaey S appelyy (7)) oS
G s g sl Sn D 5 A, 510 oS
Lol dapss, Wb die sl Jol sl
5L asse 65 e w4 ks bl Lolus s S
33 Sl Gosrt Ghre s Bl Lipeln sy LS s
S el 4 LS U e S gl 5 A
C s (DS s &S o Sl (g3date el ge 06
Sy 5 e sl S5 (RS nsd Rl s

el s 0550 Lo iws 53 OYY AY) syls 13 6l 4l

B b G5 LS 5 s ib 25 S
5 Lol b dapeli g ol S 6 i3 b o sladd
Sdspe oul (08 0Y) 5500 bt Sl s S|
O 8y Fewsm il 1y ey s Shes ey Jlab
it g Gae ol Ll 5 SAS 5 cladd
OVY0) g lo sz (W) slnl Glans S (A7)
Fr (T8 jase ol e a5 o(YT7) S8 sl slas S
Cgs DS 5 md S oS e by G SS s
B LSS g ol S Se L e
G 1y Liy 5 Sles (Lsd o 03558 Ko lE o,
Sl L Sl IS 5 ials 1 e s oy
WbsS ey b gladd 0N e e
e 3l A Anea e Jlb s ladsSse
el i 3 egr GRS s W5 LSt
AT L5l ol gl s o) e o 51 (S5 58
i Dbl U s b sladed
Als sgry S e3ss 3 Olile Sab 5 Slgms
o (g3l pon Loy S8 (651 e S pals
Loy Gl A ole 5 el glaan 3 3 g (21S
(88) dile ob5S 0 b oy (sladiad 5 Shos 5|
i S 03ss s S S5 Sy
5 Ol o Sl Ol OF JLis 4 o s e
5 Kph e ol a4 o ladead (W) L s
wile Jsho Gladul 3 olitn sln o500 S5 mie
sl Y O ttes s s sl 55 (S S
ol sy blie iy Jlkgl gla Je 255 )
Slee g cde sy sl Cusj\ Jshe o3l
035, PH 285 ol s osdle (8) XS o KaS (sbie
cld s LB sk o sladd 5l St
b oalie 53 1 3L 5 o5 clmm Dol Slag T
Sl e 4 e &S W e s S 05 S
I S asn 03 (1) apd e s sl
sladul clale Jalpl b (SGash bl wsy s e
o bl (YY) das o 0L B S ol b o
s n 03k Ol Shs S (i sk &

:J_Qw; Qs u;;lj_e\ cvm s OJs 6)\.,\.@5\3



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

S S Ll 53 sl Ll S
Sl SL S 58 et U My o Shes
it A 5 Shes 5500 Sl Sl Gl S
odeS Jlad 5 ba el g (gdie 3l e 31 aie Olge 4y &S
L S P C R POUR ) B P g L

(AT @) 15 e Los (415 ST,

S ST el
Lo S5 s (S 1S Glap Bl b s s
s Fernandes asdllas ;5 il o S 405 5l 0ol
I8 e S50, 45 A asiie T4 O
B oA e 655 IS S s L e
S Sosg S VY OLL 5 &S (sosk s e
5 deous 84 5, ey 0A 5L Gl BT el
Sosmsn b ook dis Gla S 53 Aoys TE L 5D
5z G (Y0 s Olad Jaalihl J 28 ey S
Cld 58 Cte BLi Oy (Sieen o
Seslind oK s Kol Jpame 5 sl
adlee 5o LOEY) o gy skl S
34 A asie YooV l,Gs 5 Gamboa-delgado
SIS Sl Sl sl S o>
S 035 1P & e 5 RIB e S seS 5 5L
s wals (V) spdie A5 058 b amlis
Sl Ol 3 LSS s o e
Gy dw Olo 53 de Olge 4 ol ooplane e
adsSUse 5l ol 4 oLl Actinomycete
ol Soglize Ll da g S 5 bactiy, dad Ak
S g, & ol old jasin fpomes ((VY)
Yob ey BB Ol a5k 5l s (ol
ol b g edle (M) s e Sl Ao s
JoKe 5l eslanad S 5 593 &S Sl (G0 4SS
(1) 5K GU s ol (Sen 55 S n
O80) Syl (088 AEY) skl glaw S
dom SO eSSk s (080) gl Sy
S 1S e sl c b oS wns S s
bSe s b sl

Y.

s Ol g 4 els 8 Ay 5 Shas b (Son5 bl
S e 5 e plie 53 g el s KBl
CillenS 51 G C by (Y0) el ST s
S 5 el sl CosE 4 e oS Sl (58
53 eS| ST S E sl g (00) 350 Se 53
bl s (81) 315 odge |, bl i « ool
Soo Sl 5 L) S Sl ose GdRe 3 Sl
Leail sl s & s ol S bl 5l s
SE 5 G s OXLRS (OF) Aites WSS 59 2
Sosre SLomls e 4 b S Sl o
@Bl s n $xl St 5 ) Cusl L e
S 3 eslinad ol e esdhe (1) Ails ol
LS s e 53 |y il o5, snl S Ll
el s SN G628 6o sl b1 OF
L S el (25 n Sbaptann 5o LSS 505
Ol a1 Ods das o J2alS (ol daade LB ol
L Oledl L) ey e S 1 5 Shes 5 sle
G IS s e sl mlny e o b
G et Sl e el e SO Ol
s Ol 4 55 e By (OYY) Ll
S Bl s sl a5 Gl Lol JoSe
A SOsms s b se S Cul sdd b WS
Gxon 3 enSlabds skl sSY sl S
Loty M5 ers BB o5k 4 lse o SL
iy Jlb s Spe ol (108 AY) dias Ll
Jos 0355 59,550 amslr (gl Ady s, 58U Ol pea
0 33T 51305 0 sl s b SKn &S oy 5 S o
oy hlize U s o Sl 1) s S baw s
AL Jila,.a Sl u.{a.a 4J]='J ol sl S e sl 0L e
Lo Soobul 0 ) LSS5 Lo S e IS
ton slis 3 Slas 4 S @S Ll dsles 3515
2l s ey W &b 5l Spke sledle
ol L L(08) S o SuS i Jlab g slad S0
ol G s Ol oo (Fmd (g 03 p3Y RIS
b S s L bl e CohB &S U

Qﬂm)“)}wuéﬁgﬂ}g&)jﬁ @lj.a



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

S 5 ear Sl e (A Al e g
spam Jls Olge 4l o Al Sy Sl eslinal
oo GME o > JaSe SRl skl S
L 65850 5 Shdas S 5l el zio LUls
el BBl Lol e Me L(VE0) A e
LS gmsn bos S ogy 53 IS slamyl
Sd s Al o 2pp Glke Bl s S
bS5 s BB s i s JS a1 1 s
Gl e W n wpl Sl e Olge 4 S
Cllb ol 4 S a8 e b sl al slaa
VTl glaaal 51 5V b 2l 1 ol
ot D o 655 53 dsn 5 el (sl
S s S b amlie 53 Sogmyn b adis (s
2 AN s s e Gemes ol Cey
C. Sosmsn L owds (Ko 5 2 650
weal gladewd 53 e (YY) Ui edalis butyricum
STS AIT SRR PUY RPN VRN I RSP P
YD) S350 st el Sded 5 (00,8 5 85
Sxl A5 Gl (i 5 oo eSS
S e Gla s e Sl s oo BL s
T S IIE TP R AR E DRV
SO 655 03 Gl gmn Hshy Sl 5 Sy S
S 2osn ¥ L edd 4085 slajleg 3 e O
YL (S. cerevisiae s Lactobacillus sporogenes )
S 5ls 0L aadllas i ol esdle (OVF) sl 0L
S S e ssb 4 LIS e Siss s o) eslind
SR L e LS e s el RGBT 8
s SRl L s L sk (ONIT VY e
AT o S Sl s Shos S 52 ¢ sm 5
33 Cpnd g Ay 5 Shas 4y ul cpl a8 das o 3
Ll S g 5 Do el b 55
(Sdre slse an LB gl el Ll Ol e
Ll Jos LK iy 5 Sle 5 Sl 5l eslinad

(Vrt)

AR

U5 s 5 skl Gl S ok LS50
el Wil Jsbo ool Glam sl e 55 VL
Ve @) WLyls 3, 5 sk Gl olas GVl
oS LSS s Lol oo Jsho b5 sl 5
s 8 es oss 5 PH Sl S mms s 5o o
2 o33 O SYsb a5 oS il adls gk
b Sen sde U Wl s a5
sdory SLLdan S 5l S p edr Gl 350
Vo) W ol sla T s g W wlis i
e o S g 05553 L ols Sl SIS
3900 Joed L ear LB e gdie slge dn Ol o
) W5 3 skl gpm cplir S b (80)
S sSYE W 5l s l8 ) W Gl S8
kel ol el s g 5l eslinad b oS i 30 b
AY) ol ods 1S Sl s ke (S lal
«dss > Lactobacillus casel osus,s 31 esland
s Sl Johe ool il mis K
Voo ) kol sdaode Lol s
Sle IS A5 os sl S s S eSS
S 55555 SoS ot L SIS 5 3 038 5
LS o Jos il Oz lp S35 e 4 Al e
sbolan 5 s (144Y) Peng 5 Shiau axlas s .(VY)
ESe lp e e S walis B iy
OSan 5 St G ml &S o5k s 3550
Loalie 53 i sl e 5 s ORIB VL
5 S5 5 sl SakanS b S oS
Slam sl sl 510 sl LS Ly el
Jolss 2 ol Wil e LS ss 5 e Gl
b 5 Sy o 53 45 st S ol 4l A
Al s Lot 5l alS sla s 4 o
s 3 a5 ol ege ool cpl das e R
5 Fomb glacasd s @ puS 5 L ()b Sl eslinad
2pb B b s JB sk 4 s 3 SLT
SVsho 5 Syl mi 5 L bSsmsn 0T
ool Ll s 51588 Gl SIS Gl Y

L alS sl lao,r 51 lys 6550 s LG



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

L. . Pediococcus pentosaceus (sbacsls sy » (sl
Biifidobacterium thermophilium , plantarum
Sl BT lagssley il 53 Zoaslie 5 ol ot 3 9ot
A S s S Sl ke e gl (V)
s lipoteichoic acid (a5l L s OIS 8 sy
Loodamy S0 5 il S e Olgie 4 OIS
NS e Jos Ol 02 28 bl glagss
ok plubd bR 5o X Lol s 6
s S Slas LSs LW ar aY) el
Mgy S aSN gl o8, 5 055G L Ll
e 85 Sl el e iy 055 b 6 s S
ol 2 S es s D 3 5 el O 0L B«
5 B LS o S Olpm 4 sl ] (00) 555
e Sl o el I e
SISL e 3 sosh U LIS e Ol OS5
il ool s L6 La )Ss (V0 Y) S bl 05 5L
1 oy s Saly LT s el 5 s
bl os el 5y iy 03 uled 28 8 s
Seo 3 el sl glae 3 5l 2 OV 0) S
Foly il Sl 3 5 sadVazl oyl s
L Ko 3 ol bl oz isel ml 5 el 4
S slest g s (V) AS o g 58
ST L ol Obbds elos Gl o 5 asie
Jb sl jasie glaanls b3 Jydsy il
@3leall e s diar 5l Gl SES15 s cp i
5 OV G5 sSl (SenS 5 s ek STy
Ol w5 BB b o (A) &S o danly |y Js 2
23 SMeSt Jsdsn s oSSty cp e S5
BB sk 4 LS Losld Lin b S
L oobess o g8 5 a8 s 8 5l 5L lelidle
Ao Jole S sasd OTV) 3l 0L GGl 5 S
sl 5 OIS sazy 3 Ml el L a5 Jse (oS
Sl o> oy 3 prlee OS5k el HLS
sk s Sl S 5l 4d L as esls 0L
ol g oedhe 0TV ) Wb e Sl ey LG
S Llesly oLz Bacillus sp. wile s

YYV

S
Sl by 5 e gl ST ) 3 Shos 2y 58
4 pare ik LS5, (W) 5l wil s,
WLaws o QLS 1) sl oS b SIS 5 (g0 B
03 3y odes (Sam ST la Oy g3 oS ol
S e S s 15 0 S o) gladle
50 Sl Sllgm 53 el GRS ol s el
il LSSy, (YA ) Ll § 15 eslaz
2 Sshe Slslen ply 53 LSS ST Gl b
OpeliomSly  pogin wlie dies S i)
S8 Sl ool S s Olye @ Kl 5 o0 S 55
5 osie sblan ln 3 Wl Cuslie 5 sl o
S gmon 03533 S Joe Jazes 15 ol Jul s
S 335 o el ol s 4 e S gl e
o35, Jukal ladsbe 5 2L SL ladshe o W15 5o
S AES S e s el ool Ol
2 b 5l S el (A 5,8
3 S el e Sse 4 e Sosnss
o Jold el Gl o s 35 S e (U1 sa
bS58 5 oausid mlae (L1515 5luas]
My i sbdsSs b msn (A Ll
S 2 Sl LSSl Canlt Gl &S S s
Oemen 5 3y pae Ol o3y ol lag St
sl b s b g olen Jalse IS5 Sl e ile
S S0 ekl Jsb s G glacled s
Lajsh gt o SU S5 81 Ay el
5 Oimdes AeSly (sl danisnd) sl
STsbaanl Wy s 4 ess) PH o5 iomen
0Lzl oUly &S 58 ol Ol e eopl ol (YA) AL
A edes 5k a0 Gsie sbagslen 3l oS ¢l
Ul Sz s s & &5 oS oS
Sla g S osnsnl > o Ko Al
» Paenibacillus polymyxa B. cereus s,
L Cisie alp 55 1, S Jess Pseudomonas sp
S sSoe A8 5> Lo 35 s Bolen Jolse
sl > L Penaeus japonicas L. vannamei



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

BB lasaly sl o Sl o]
Sl & Sl Sl sl MF LA Sl
L Caglin (b oyl b el ok a5 S S & Sl
BL s e Bl iy Ll s s S
5osRl L o Sles spe Car b S
el el s bigolew pln 53 Cwplie
A ebdl sl Kl Ulge 4 bS5
Ll o sy s Jolo o olonil 51aL 0 o e
(lals s LS5 1, Ly Slis 5l ds s oY b YE
38des 53 S B LIS S gl
P S Sy5e 53 Gl S (V) S ) A,
S eslizal 38 Olsee 39558 L 0T Jalas 5 a3y,
Blos sls sl Gl s el b3 S s
Sl gla SO0l ) ol a2y lap s See
o WS e LSS AS o Ulger 5 ek
Lpd S Obpl s Ady S e Olye 4 s
e S s Ay Bl b alS
Gl SIS oKe Ol glajlas Ok
ol 4 S e SaS Ay S Olge 4l
Sl Gl e dl e Ay S e Jilse K
U5 b Sisusn AU g5 A S 4
(e e LAl (al sy sy S
b ki, sb0s Ol 5 o5l slapsl slac b
SAL w5 S LU OA) 58 ) LS
52 oS ORIl S Sosmsn OS5 s Ssmsn
Jols sl 03 3,0 LSS s n ol Il
Firmicutes

Proteobacteria  Bacteroidetes

(bs 65555 8 sy s s S Actinobacteria
e b 5l lag 8L ple 5 5 IS 658 slag 5L
Lwd t;)jﬁ.d}ﬁ); 358 Glp slesdl glan LS 50

(0V) dea iy mws la Ssl8 Hlanl s &S

YYy

b Ko il a8 3 1y e SB gl
ol (Yeo) L. vannamei 5 (e0) P. monodon
Solsgmn o5k 4 gl S e S gy s
Loagrlon 08 a8e ) bKe w5 S e Ol
V. (00) A Hydrophila .l (clagssl
Vibrio «(AY) V. harveyi «(V4) parahaemolyticus
Pseudomonas aeruginosa .(\Y4) alginolyticus
LS o o5 (V80) White POt o s, 5 (£V)
ol SS s H S sk 4 e e
W nl bl 0l jasiie 5y 4 LSS 55 5
Vsl 8 5,05 355 Cilien Sladllas il 5 SO
533 S g Saa s s Glam b s slE 4
e bolse 5 A, U S glan S Sl Sk
Sl Golem 2l 53 caslia bl (V) 5yl S
0 e sla Ko |5 ol Gl Csllas A5 e
o o35S ot Sl Wl e Ygome (6 loc:
(V) das o OLES |y i A, 5 oledl o oS o
Ll S e Ol 0 S s (b oK
Fﬂ\?%b}\ﬁdﬁJbﬁ«S;ﬁ@j&;
e S (VY sl aily (e LU el S
Ayl ks Sl Lol pal @t A
Szl Al a e &S 35l el Jelse as
3o b pd o e S e ol U3 5 e
e 53 WlE e ST s n ol e S
oIBl Sl e Sl Ose a4 ol eslind

S 1 ealial 55 5e A5 5 Shas

T IRIRY i
d 3 mles cnim e 3l S Olse 4 sy
S ol Sl IS S aan Olgr el 5o A3,
Sl Oy & Sy el (V00) el e
RCH P IS AITIY SESH RO PSSO R

Lo Glp o gleliS el goladl il



L5 o 5 Gl e dee (YY0 Y50 Slomios V£ Y 5l sl oslad a3 3L5 o o558l (plidiioms s

(F0) Olis gy o or S8 A 5 Ol e =) ol

Yeve S 5l doys Yove Yio Yoy Yoo Yoo Iy
o5 035 (Ul e 2
I AVA% OAVY/Y YAYA YA VWVA/E V0¢/0 o A (6550
Penaeus vannamei
A Y414/ VYY) 044/ MY a4 8 SNl K &
Procambarus clarkii
A yve/q viv/i ovY/L  YVA/L YaY/0 e K &
Eriocheir sinensis
Vi VAV/ VYo oNY/A ose W/ St 55
Penaeus monodon
\at Y4t/ YeY/0 VarA 1404 A% et ol Syp 6%
Macrobrachium
rosenbergii
/Y YEA/A INZA YV/ VA% R4 o K 5
Scylla serrata
Y YYA/A Yee YAV VWY AV/ RPN PP Wt
Macrobrachium
nipponense
Vit Voa/t Yo/ WYL av/e o/ o K
Scylla paramamosain
/v OY¥V/A £4V/4 OYA/O £/ £/ s g S
You VAYYV/ VARIYG! OEAV/A YYAV/ YAy Js
S Sl S 55 S s Sl eslinal =Y s
o 5 Shes ol oslizal I oslizal (g g S g Ss 555
vo VIbrio dc5le Jolss ol 55 Conslia volefu mL? ol 0ss Arthrobacter sp.(XE-) P. chinensis
sp, V. parahaemolyticus. S
Vo 3 aslie 5 sl sla gl 3 v "cfu 14 L L. Bacillus sp. (S11) P. monodon
V. harveyi 15k ol s Shs e S 5
AL V. ssbes Jolse ol 53 unslie v+ "cfu 14 L L. Bacillus sp. (S11) P. monodon
harveyi Sl oS
£ V. slen Jolss ol 55 Conslin voYefumL? ol uss Bacillus sp. (P64) L. vannamei
harveyi Shoan
q. SV sl sl i s Shas yeEo e ol & o555 Bacillus sp. L. vannamei
cfumL? S
\f3 S 5 ke oL SL Crer 3 ol 0s53  Bacillus sp. P. monodon
R SR
AY ol CiS 35 Vol ol 0ss Bacillus sp., P. vannamei
ofu mLt s Saccharomyces sp
AY ol Gl s v+AcfumL™ ol 0553 Bacillus sp., P. vannamei
. Nitrobacter sp.,
St Nitrosomonas sp.
WY Comer J5S 5 Ol S 5 g AT ol & oy Bacillus sp., S. P. vannamei
ofu mLt cerevisiae,

Yy¢



L5 o 5 Gl e dee (YY0 Y50 Slomios V£ Y 5l sl oslad a3 3L5 o o558l (plidiioms s

st
VEY u.\:—;rﬁﬂéﬁ
\K }ﬁlsfwﬁnéu@g;ﬁ
V. 158l J.«l}aj...lj.;); oo slie
harveyi
Y U@uﬁ‘)ﬁlj;ﬁ\ﬂ):u}uw

V. alginolyticus

v Bsoben Julss ol 2 5o uaslie
V. alginolyticus

AN Lol Jolse 21z o3 cslie
Vibrio sp.

0 6‘“‘1‘ me

¥ Bssten Jalss pl 03 cueslie

V. alginolyticus
£ Vo Bolen Jolse ln 53 Caslis
harveyi

0 6‘“‘1‘ me

£y ﬁlw;‘ﬁ}ﬁ@.ﬁ)sﬂ&;;%

1 MJJJSWJ%;T%;%

ov J}lﬁﬁ“)))ﬂ%}&:}T\m”: S
255 2l St

VY Loy o Shas 5 el 25

v IS 5 a5 Shes 35

AR )W@G}M)Aﬂ&)%

ol

VA Al Ceslie 5 sl (A S e
Bissbent Jolso

yYY i) s 5 A S e

0 Ly s Sles 5

AO ﬁlﬂ_})@.ﬁjm)ﬁ\gﬁ)éﬂ
Bissbent Jolso

VoY

cfumL?

Ve _ \.Hcfu

Shs* e S 2

Vo

v cfu
Shs* eS8 2
v cfu

Shs* e S 5

\.D A

— 1\
-1
cfu mL
v-"cfu mL?

v cfu

Shs* e S
voYefumL?

v-"cfu mL?

v.Ycfu

S e S
v‘cfu mL?

v-"cfu mL?

Voo e Y
<l 2
v‘cfu mL?
A A e

ol
yeEo
¢S ks xcfu

[Re2

Y

VW oyaefu
Shy S 2
yor oy efu

Shs* e S
v-Ycfu mL?

vocfu

Shy S 2

oA

ERSIPARIPSY

kv

!J..é«q.!osjjji

!J..é«q.!osjjji

!J\é—au_;,\;))_él

PRPANIIE
e 555
uT 4 05458l

IR

!J\é—au_;,\;))_él

ol & 0355
SR
slie w 03433
(aa3s V) ol

!JL:'«AJ'QUJ;A!

ol 0353
SR
uT 4 05458l
SR
ol 03380
I
ol 03380

u’:)}ﬁ-

lde a5 059550

e a5 055550
lde a5 059550
ol 058

SR

!J_AA.:QA}J‘:?!

Nitrosomonas sp.,
Nitrobacter sp.

Spore of B. subtilis, B.
licheniformis, B.
polymyxa, B.
laterosporus, B.
circulans

B. pumilus, B.
sphaericus, B. subtilis

Lactobacillus
bulgaricus (NCIM
2056, NCIM 2057)

L. acidophilus (NCIM
2285)

Pseudomonas sp. (PS-
102)

Pseudomonas sp. (PM
11)

Streptococcus
cremoris

Vibrio sp. (P62, P63)
V. fluvialis (PM 17)
Aeromonas bivalvium
Bacillus
amyloliquefaciens
Bacillus cereus

Bacillus megaterium

Bacillus megaterium

Bacillus subtilis

Clostridium butyricum

Clostridium butyricum

Halomonas sp

Pediococcus
acidilactici
Saccharomyces
cerevisiae

F. indicus

P. monodon

F. indicus

F. indicus

P. monodon

P. monodon

F. indicus

L. vannamei

P. monodon

L. vannamei

L. vannamei

L. vannamei

L. vannamei

P. monodon

L. vannamei

L. vannamei

L. vannamei

L. vannamei

M. rosenbergii

yvo



dll"b-)u"’-'\’ A 9 dbul» e don YO Y0 Olmae N Y j:'lL; ;J}‘ A)L‘...Z TA.:;U: Ju ;6)_,3\? wu;‘ma_)

S g5 03355 Ly s Shes I8 S vl
0355 U S 55 SRl 0355 SUss S
033, Lo S Sl 3 3 s BB ok 0ok Disoben slags 8L 4 Ao slags SL ol 153
0355 53 S 5 Wl (5B g S sl
sl sl sy JPURECIN

Sdae ol ge p2n 35

HLSL sk 53 B gls Jsle slaws il 5l

SlsS oas 35585

(Sosie pn 2) Sl 0355 5 L SSLsla 55 35,50 5 BT Ol LialS

Sl (Ko LSS G150

JUkzol J g o311 ol 58l

6339, L51’>.b C]a..~ E) La)ﬂ sldws U:'J»‘J'e.
Bobew Jolse 2ln 53 SHolssb o b )3l
osa= 5 SIalls glacdle ks o4 O 6}.‘54"‘::"

5 oS Ol SRl L aS bl e Rl LSS s
syl el b ay L ke Gl
kS g h e hosn 2l b 53 S pns 5
Sl s s se 05,8 DS 5 S sk s O
e Sl Sla bl ks b S a3 s 3y
Gl 55 5 &S e e [y S8 s i Sl
bs ol 3 2l 1 S el 3ol glend
G LS e el 3 S ) 5l Coles gl | seles
Wy 5 Shes s 4 e WS g o b
3 Bolen Jolse il 5o Caslde sl pt o 58
S sy S Lsde Gosn oSS sse
2 b e Dl 4 Gl e slad s
e 4 ge /ajjf Lgl.a;}u
2 S Slids 5,8 IS s a5 S s
Gt S S g Jos il 53 Shes L eyl
Contl Bl ol Caie lp s oS bl &S

Al e

cl:.a

1. Adel M., Yeganeh S., Dawood M.A.O.,
Safari R., Radhakrishnan S. 2017. Effects of

AR

sp Sl Lol Sl LSS B
Coo 3 Gsts Sbssles sl 5 S Ly 5 S
AU S Wlesls oli Sldlas S e 5L os e
b Koo by Ol 5 A3, 5 Shes 5500 2 LSS50 5
Gk o e (S
LS 1dy 3 Ses 25 ol plese slaeilSs
L Ssmsn 3 o3 St 5 ars M6 A e
el ssie Seme evsy U See
3 Usus S Comer g8 RIP 4 LSS s
LS5 pl S e S8 Bolen gt s oS
5ol ey Gl S sbml 4 SWS L pranes
ChS S e SeS w3 S dpp 4 S

“\":’L’J Sl

31505 Gl sl W 4 SaS 5 dd cons OS5
Al LSS S gl Sns 515 00
S LS Jor sl GlasS e Olpe 4 KI5 0 romen
S Toslie 505, Lo sl Ol 53 1) sesl et
A Al LS e sl Sske glagslen Al 02
2 edle S e SWS AL, ¢l p o5 B 4 ol
GRIP e e Gl e & S 0303

el S5d e S e 2DE 5 S e



dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

10. Asaikkutti A., Bhavan P.S., Vimala K,
Karthik M., Cheruparambath P. 2016. Effect of
different levels dietary vitamin C on growth
performance, muscle composition, antioxidant
and enzyme activity of freshwater prawn,
Macrobrachium  malcolmsonii.  Aquaculture
Reports, 3: 229-236.

11. Bachruddin M., Sholichah M., Istiqgomah
S., Supriyanto A. 2018. Effect of probiotic
culture water on growth, mortality, and feed
conversion ratio of shrimp (Litopenaeus
vannamei Boone). in IOP Conference Series:
Earth and Environmental Science,137, 012036.

12. Bernal M.G., Campa-Cérdova Al
Saucedo P.E., Casanova Gonzalez M., Marrero
R.M., Mazon-Suastegui J.M. 2015. Isolation
and in vitro selection of actinomycetes strains as
potential probiotics for aquaculture. Veterinary
World, 8(2): 170-176.

13. Blacher E., Levy M., Tatirovsky E., Elinav
E. 2017. Microbiome-modulated metabolites at
the interface of host immunity. The Journal
of Immunology, 198(2): 572-580.

14. Cabello F.C. 2006. Heavy use of
prophylactic antibiotics in aquaculture a
growing problem for human and animal health
and for the environment. Environmental
Microbiology, 8: 1137- 1144. 7.

15. Chen C.Y., Chen P.C., Weng F.C.H.,
Shaw G.T., Wang D. 2017. Habitat and
indigenous gut microbes contribute to the
plasticity of gut microbiome in oriental river
prawn during rapid environmental change. PLoS
One, 12(7): e0181427.

16. Chen M., Chen X.Q., Tian L.X,, Liu Y.,
Niu J. 2020. Improvement of growth, intestinal
short-chain fatty acids, non-specific immunity
and ammonia resistance in Pacific white shrimp
(Litopenaeus vannamei) fed dietary water-
soluble chitosan and mixed probiotics.
Comparative Biochemistry and Physiology Part
- C: Toxicology and Pharmacology, 236:
108791.

17. Chiu C.H., Guu Y.K.,, Liu C.H., Pan T.
Cheng W. 2007. Immune responses and gene
expression in  white shrimp, Litopenaeus
vannamei, induced by Lactobacillus plantarum.
Fish and Shellfish Immunology, 23(2): 364-377.

18. Chong H.Y., Tan L.T.H., Law JW.F,,
Hong K.W. Ratnasingam V., Mutalib N.S., Lee
L.H., Letchumanan V. 2022. Exploring the
Potential of Human Milk and Formula Milk on
Infants’ Gut and Health. Nutrients, 14(17):
3554,

YV

Pediococcus pentosaceus supplementation on
growth performance, intestinal microflora and
disease resistance of white shrimp, Litopenaeus
vannamei. Aquaculture Nutrition, 23: 1401-
1409.

2. Aftabuddin S., Kashem M.A., Kader M.A.,
Sikder, M.N.A., Hakim, M.A. 2013. Use of
Streptomyces fradiae and Bacillus megaterium
as probiotics in the experimental culture of tiger
shrimp ~ Penaeus  monodon  (Crustacea,
Penaeidae). Aquaculture, Aquarium,
Conservation and Legislation, 6(3): 253-267.

3. Ajitha S., Sridhar M., Sridhar N., Singh
1.S.B., Varghese V. 2004. Probiotic effects of
lactic acid bacteria against Vibrio alginolyticus
in Penaeus (Fenneropenaeus) indicus (H. Milne
Edwards). Asian. Fisheries Science, 17(1): 71-
80.

4.  Akhter N., Wu B., Memon A.M., Mobhsin,
M. 2015. Probiotics and prebiotics associated
with aquaculture: a review. Fish and Shellfish
Immunology, 45(2): 733-741.

5. Alavandi S.V. Vijayan K.K., Santiago
T.C., Poornima M., Jithendran K.P., Ali S.A,,
Rajan J.J.S. 2004. Evaluation of Pseudomonas
sp. PM 11 and Vibrio fluvialis PM 17 on
immune indices of tiger shrimp, Penaeus
monodon. Fish and Shellfish Immunology,
17(2): 115-120.

6. Amenyogbe E., Chen G., Wang Z., Huang
J.S., Huang B., Li H. 2020. The exploitation of

probiotics, prebiotics and synbiotics in
aquaculture: present study, limitations and
future directions.: a review. Aquaculture

International, 28: 1017-1041.

7. Amoah K., Huang Q.C., Tan B.P., Zhang
S., Chi S.Y., Yang Q.H., Liu H.Y., Dong, X.H.
2019. Dietary supplementation of probiotic
Bacillus coagulans ATCC 7050, improves the

growth performance, intestinal morphology,
microflora, immune response, and disease
confrontation of Pacific white shrimp,

Litopenaeus vannamei. Fish and Shellfish

Immunology, 87: 796-808.

8. Amparyup P., Charoensapsri W,
Tassanakajon A. 2013. Prophenoloxidase
system and its role in shrimp immune responses
against major pathogens. Fish and Shellfish
Immunology, 34(4): 990-1001.

9. Aragona M., Lauriano E.R., Pergolizzi S.,
Faggio C. 2017. Opuntia ficus-indica (L.) Miller
as a source of bioactivity compounds for health
and nutrition. Natural Product Research, 14: 1-
13.


https://www.researchgate.net/profile/Mohammad-Sikder
https://www.researchgate.net/scientific-contributions/M-Abdul-Hakim-2060804210
https://link.springer.com/article/10.1007/s10499-020-00509-0#auth-JianSheng-Huang

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

28. Dawood M.A.O., Koshio S., Abdel-Daim
M.M., Van Doan H. 2018. Probiotic application
for sustainable aquaculture. Reviews in
Aquaculture, 11(3):907-924.

29. De B.C., Meena D.K., Behera B.K., Das
P., Mohapatra P.D., Sharma A.P. 2014.
Probiotics in fish and shellfish culture:
immunomodulatory and Eco physiological
responses. Fish Physiology and Biochemistry,
40(3): 921-971.

30. Dwuan Y., Zhang Y., Dong H., Wang Y.,
Zheng X., Zhang J. 2017. Effect of dietary
Clostridium butyricum on growth, intestine
health status and resistance to ammonia stress in
Pacific white shrimp Litopenaeus vannamei.
Fish and Shellfish Immunology, 65: 25- 33.

31. Duan Y., Zhang Y., Dong H., Zheng X.,
Wang Y., Li H., Liu Q., Zhang J. 2017. Effect
of dietary poly-p-hydroxybutyrate (PHB) on
growth performance, intestinal health status and
body composition of Pacific white shrimp
Litopenaeus vannamei (Boone, 1931). Fish and
Shellfish Immunology, 60: 520-528.

32. Duan Y., Dong H., Wang Y., Zhang Y.,
Zhang J. 2018. Effects of the dietary probiotic
Clostridium butyricum on intestine digestive
and metabolic capacities, SCFA content and
body composition in Marsupenaeus japonicus.
Journal of Ocean University of China, 17(3):
690-696.

33. DuanY., Wang Y., Dong H., Ding X., Liu
Q., Li H., Zhang J., Xiong D. 2018. Changes in
the intestine microbial, digestive, and immune-
related genes of Litopenaeus vannamei in
response to dietary probiotic Clostridium
butyricum  supplementation.  Frontiers in
Microbiology, 9: 2191.

34. Ernesto Cesefia C., Vega-Villasante F.,
Aguirre-Guzman G., Luna-Gonzalez, A.,
Campa-Cordova A. 2021. Update on the use of
yeast in shrimp aquaculture: a minireview.
International Aquaculture Research, 13(1): 1-
16.

35. FAO. 2022. The State of World Fisheries
and Aquaculture 2022. Towards Blue
Transformation. Rome, FAO.
https://doi.org/10.4060/cc0461en

36. Fernandes S., Kerkar S., Leitao J., Mishra
A. 2019. Probiotic role of salt pan bacteria in
enhancing the growth of whiteleg shrimp,
Litopenaeus vannamei. Probiotics Antimicrob
Proteins, 11(4): 1309-1323.

YYA

19. Chumpol S., Kantachote D., Nitoda T.,
Kanzaki H. 2017. The roles of probiotic purple
nonsulfur bacteria to control water quality and
prevent acute hepatopancreatic necrosis disease
(AHPND) for enhancement growth with higher
survival in  white shrimp (Litopenaeus
vannamei) during cultivation. Aquaculture, 473;
327-336.

20. Cornejo-Granados F., Gallardo-Becerra L.,
Leonardo-Reza M., Ochoa-Romo J.P., Ochoa-
Leyva A. 2018. A meta-analysis reveals the
environmental and host factors shaping the
structure and function of the shrimp microbiota.
PeerJ, 6: e5382.

21. Corréa-Oliveira R., Fachi J.L., Vieira A.,
Sato F.T., Vinolo M.A.R. 2016. Regulation of
immune cell function by short-chain fatty acids.
Clinical and Translational Immunology, 5(4):
e73.

22. da Silva B.C.E., Vieira F.D.N., Mourifio
J.L.P., Bolivar, N., Seiffert W.Q. 2016. Butyrate
and propionate improve the growth performance
of  Litopenaeus vannamei.  Aquaculture
Research, 47(2): 612-623.

23. da Silva Sabo S., Mendes M.A., da Silva
Araljo, E., de Almeida Muradian L.B.,
Makiyama E.N., LeBlanc J.G., Borelli P., Fock
R.A., Knbbl T., de Souza Oliveira R.P. 2020.
Bioprospecting of probiotics with antimicrobial
activities against Salmonella Heidelberg and
that produce B-complex vitamins as potential
supplements in poultry nutrition. Science
Reports, 10(1): 1-14.

24. Dalmin G., Kathiresan K., Purushothaman
A. 2001. Effect of probiotics on bacterial
population and health status of shrimp in culture
pond  ecosystem. Indian  Journal  of
Experimental Biology, 39(9): 939-942.

25. Dalto D.B., Matte J.J. 2017. Pyridoxine
(vitamin B6) and the glutathione peroxidase
system; a link between onecarbon metabolism
and antioxidation. Nutrients, 9(3): 189.

26. Das S., Ward L.R., Burke C. 2008.
Prospects of using marine actinobacteria as
probiotics in aquaculture. Applied Microbiology
and Biotechnology, 81(3): 419-429.

27. Dawood M.A.O., Koshio S., Ishikawa M.,
El-Sabagh M., Esteban M.A., Zaineldin A.l.
2016. Probiotics as an environment friendly
approach to enhance red sea bream, Pagrus
major growth, immune response and oxidative
status. Fish and Shellfish Immunology, 57: 170—
178.


https://pubmed.ncbi.nlm.nih.gov/?term=Sato%20FT%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Vinolo%20MA%5BAuthor%5D
https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Bolivar/Norha
https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Seiffert/Walter+Quadros
https://pubmed.ncbi.nlm.nih.gov/?term=Ding%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20Q%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xiong%20D%5BAuthor%5D
https://intelaquares.tonekabon.iau.ir/?_action=article&au=2723793&_au=Antonio++Luna-Gonzalez

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

47. Hindu S.\V., Chandrasekaran N.,
Mukherjee A., Thomas J. 2018. Effect of
dietary supplementation of novel probiotic
bacteria Bacillus vireti 01 on antioxidant
defence system of freshwater prawn challenged
with Pseudomonas aeruginosa. Probiotics
Antimicrob Proteins, 10(2): 356-366.

48. Holt C.C., Bass D., Stentiford G.D.,
Giezen M. 2020. Understanding the role of the
shrimp gut microbiome in health and disease.
Journal of Invertebrate Pathology, 107387.

49. Hoseinifar S.H., Ringg E., Shenavar
Masouleh A., Esteban M.A. 2016. Probiotic,
prebiotic and synbiotic supplements in sturgeon
aquaculture: a review. Reviews in Aquaculture,
8(1): 89-102.

50. Hoseinifar S.H., Sun Y.Z., Caipang C.M.
2017. Short-chain fatty acids as feed
supplements for sustainable aquaculture: An
updated view. Aguaculture Research, 48(4):
1380-1391.

51. Hui M.L.Y., Tan L.T.H., Letchumanan V.,
He Y.W., Fang C.M., Chan K.G., Law J.W.,
Lee LH. 2021. The extremophilic
Actinobacteria: from microbes to medicine.
Antibiotics, 10(6): 682.

52. Huynh T.G., Shiu Y.L., Nguyen T.P.,
Truong Q.P., Chen J.C., Liu C.H. 2017. Current
applications, selection, and possible
mechanisms of actions of synbiotics in
improving the growth and health status in
aquaculture: a review. Fish and Shellfish
Immunology, 64: 367-382.

53. lbrahem M.D. 2015. Evolution of
probiotics in aquatic world: Potential effects,
the current status in Egypt and recent
prospectives. Journal of Advanced Research,
6(6): 765-791.

54. Indira M., Venkateswarulu T., Peele K.A,,
Bobby M.N., Krupanidhi S. 2019. Bioactive
molecules of probiotic bacteria and their
mechanism of action: a review. 3 Biotech, 9(8):
1-11.

55. Kewcharoen W., Srisapoome P. 2019.
Probiotic effects of Bacillus spp. from Pacific
white shrimp (Litopenaeus vannamei) on water
quality and shrimp growth, immune responses,
and resistance to Vibrio parahaemolyticus
(AHPND  strains). Fish and  Shellfish
Immunology, 94: 175-189.

56. Keysami M.A., Mohammadpour M. 2013.
Effect of Bacillus subtilis on Aeromonas
hydrophila infection resistance in juvenile

yYya

37. Gamboa-delgado J., Molina-poveda C.,
Cahu C. 2003. Digestive enzyme activity and
food ingesta in juvenile shrimp Litopenaeus
vannamei (Boone, 1931) as a function of body
weight. Aquaculture Research, 34(15): 1403-
1411.

38. Gatesoupe F.J. 1999. The use of probiotic
in aquaculture. Aquaculture,180: 147-165.

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

40. Goh JX.H., Tan L.T.H., Law JW.F,,
Khaw K.Y., Zengin G., Chan K.G,
Letchumanan V., Lee L.H., Goh B.H. 2023.
Probiotics: Comprehensive Exploration of the
Growth Promotion Mechanisms in Shrimps.
Progress in Microbs and Molecular Biology, 6,
1, a0000324.

41. Gullian M., Thompson F., Rodriguez J.
2004. Selection of probiotic bacteria and study
of their immunostimulatory effect in Penaeus
vannamei. Aquaculture, 233(1-4): 1-14.

42. Hao K, LiuJ.Y., Ling F,, Liu X.L., Lu L.,
Xia L., Wang G.X. 2014. Effects of dietary
administration of Shewanella haliotis D4,
Bacillus cereus D7 and Aeromonas bivalvium
D15, single or combined, on the growth, innate
immunity and disease resistance of shrimp,
Litopenaeus vannamei. Aquaculture, 428: 141-
149.

43. Hargreaves J.A, 1998.
biogeochemistry ~ of  aquaculture
Aquaculture, 1998; 166(3-4): 181-212.

44, Hashemi Panah A., Rafiee G., Rezaei
Tavabe K., Bozorgi S., Mirvaghefi A. 2021.
Effects of utilization of Lactococcus lactis and
Pediococcus pentosaseus as probiotic to
improve quality of west white leg shrimp
(Litopenaeus vannamei) postlarvae.
Aquaculture Research, 52(4): 1724-1732.

45, Hastuti Y.P., Syarifuddin N.I., Tridesianti
S. 2020. Application of Halomonas sp. HIB-F to
Litopenaeus vannamei aquaculture system.
Aquaculture, Aquarium, Conservation and
Legislation, 13(4): 2116-2126.

46. He H., Lawrence A.L., 1993. Vitamin E
requirement of Penaeus vannamei. Aquaculture,
118(3-4): 245-255.

Nitrogen
ponds.


https://pubmed.ncbi.nlm.nih.gov/?term=van+der+Giezen+M&cauthor_id=32330478

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

approaches in intensive shrimp farming and
biofloc: Novel disruptive techniques or
complementary management tools? A scientific-
based overview. Aquaculture, 567, 739273.

66. Khanjani M.H., Sharifinia M.,
Emerenciano M.G.C. 2023c. A detailed look at
the impacts of biofloc on immunological and
hematological parameters and improving
resistance to diseases. Fish and Shellfish
Immunology, 137:108796.

67. Kiesewalter H.T., Lozano-Andrade C.N.,
Maréti G., Snyder D., Cooper V.S., Jgrgensen
T.S., Weber T., Kovacs A.T. 2020. Complete
genome sequences of 13 Bacillus subtilis soil
isolates for studying secondary metabolite
diversity. Microbiology Resource
Announcements, 9(2): e01406-19.

68. Knipe H., Temperton B., Lange A., Bass
D., Tyler C.R. 2021. Probiotics and competitive
exclusion of pathogens in shrimp aquaculture.
Reviews in Aquaculture, 13(1): 324-352.

69. Koh A., De Vadder F., Kovatcheva
Datchary P., Backhed F. 2016. From dietary
fiber to host physiology: short-chain fatty acids
as key bacterial metabolites. Cell, 165(6): 1332-
1345.

70. Kong G.Y.E., Letchumanan V., Tan
L.T.H., Law JW. 2022. Gut Microbiome in
Obsessive Compulsive Disorder: Potential of
Probiotics as an Adjuvant Therapy. Progress In
Microbes and Molecular Biology, 5(1).

71. Kulkarni A., Krishnan S., Anand D.,
Uthaman S.K., Otta S.K., Karunasagar |I.,
Valappil R.K. 2021. Immune responses and
immunoprotection in crustaceans with special
reference to shrimp. Reviews in Aquaculture,
13(1): 431-459.

72. Kumar V., Roy S., Meena D.K., Sarkar
U.K. 2016. Application of probiotics in shrimp
aquaculture: importance, mechanisms of action,
and methods of administration. Reviews in
Fisheries Science ana Aquaculrure, 24(4): 342-
368.

73. Kusmiyati N., Sunarti S., Wahyuningsih
T.D. 2020. Inulinase activity of extracellular
protein of Lactobacillus casei ap in different
growth conditions. Key Engineering Materials.
840: 101-106.

74. Levy M., Blacher E., Elinav E. 2017.
Microbiome, metabolites and host immunity.
Current Opinion in Microbiology, 35: 8- 15.

75. LiJ.,, Tan B., Mai K., Ai Q., Zhang W.,
Liufu Z., Xu W. 2008. Immune responses and

AR X

freshwater prawn, Macrobrachium rosenbergii
(de Man). Aquaculture International, 21(3):
553-562.

57. Khademzade O., Zakeri M., Haghi M.,
Mousavi S.M. 2020. The effects of water
additive Bacillus cereus and Pediococcus

acidilactici  on  water  quality, growth
performances, economic benefits,
immunohematology and bacterial flora of

whiteleg shrimp (Penaeus vannamei Boone,
1931) reared in earthen ponds. Aquaculture
Research, 51(5): 1759-1770.

58. Khanjani M.H., Sharifinia M. 2022.
Biofloc as a food source for Banana shrimp
(Fenneropenaeus merguiensis) postlarvae. N.
Am. J. Aquac. 45(4): 469-479.

59. Khanjani M.H., Eslami J., Ghaedi G.,
Sourinejad 1. 2022a. The effects of different
stocking densities on nursery performance of
banana shrimp (Fenneropenaeus merguiensis)
reared under biofloc condition. Annals of
Animal Scienses, 22(4): 1291-1299.

60. Khanjani M.H., Zahedi S., Mohammadi A.
2022b. Integrated multitrophic aquaculture
(IMTA) as an environmentally friendly system
for sustainable aquaculture: functionality,
species, and application of biofloc technology
(BFT). Environmental Science and Pollution
Research, 29(45): 67513-67531.

61. Khanjani M.H., Torfi Mozanzade M., Fées
G.K. 2022c. Aquamimicry system: a sutiable
strategy for shrimp aquaculture. Annals of
Animal Scienses, 22(4): 1201-1210.

62. Khanjani M.H., Ghaedi G., Sharifinia M.
2022d. Effects of diets containing B-glucan on
survival, growth performance, hematological,
immunity and biochemical parameters of
rainbow  trout  (Oncorhynchus  mykiss)
fingerlings. Aquaculture Research, 53(5): 1842-
1850.

63. Khanjani M.H., Sharifinia M., Ghaedi G.
2022f. B-glucan as a promising food additive
and immunostimulant in aquaculture industry.
Annals of Animal Science, 22(3): 817-827.

64. Khanjani M.H., Torfi Mozanzade M.,
Sharifinia M., Emerenciano M.G.C., 2023a.
Biofloc: A sustainable dietary supplement,
nutritional value and functional properties.
Aquaculture, 562, 738757.

65. Khanjani M.H., da Silva L.O.B., Foes
G.K., Vieira F.D.,, Poli M., Santos M.,
EmerencianoM.G.C. 2023b. Synbiotics and
aquamimicry as alternative microbial-based


https://www.tandfonline.com/author/Sarkar%2C+Uttam+Kumar

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

84. Meunpol O., Lopinyosiri K., Menasveta P.
2003. The effects of ozone and probiotics on the
survival of black tiger shrimp (Penaeus
monodon). Aquaculture, 220(1-4): 437-448.

85. Miao S., Han B., Zhao C., Hu J., Zhu J,,
Zhang X., Sun L. 2020. Effects of dietary
Pediococcus acidilactici GY2 single or
combined with Saccharomyces cerevisiae
or/and B-glucan on the growth, innate immunity
response  and  disease  resistance  of
Macrobrachium rosenbergii. Fish and Shellfish
Immunology, 98: 68-76.

86. Mo W.Y., Chen Z., Leung H.M., Leung
A.O.W. 2017. Application of veterinary
antibiotics in China’s aquaculture industry and
their  potential human  health  risks.
Environmental Science and Pollution Research,
24(10): 8978-8989.

87. Mohammed Y., Lee B., Kang Z., Du G.
2014. Capability of Lactobacillus reuteri to
produce an active form of vitamin B12 under
optimized fermentation conditions. Journal of
Academia and Industrial Research, 2: 617-21.

88. Mohapatra S., Chakraborty T., Prusty A,
Das P., Paniprasad K., Mohanta K.N. 2012. Use
of different microbial probiotics in the diet of
rohu, Labeo rohita fingerlings: effects on
growth, nutrient digestibility and retention,
digestive enzyme activities and intestinal
microflora. Aquaculture Nutrition, 18(1): 1-11.

89. Mohapatra S., Chakraborty T., Kumar V.,
DeBoeck G., Mohanta K.N., 2013. Aquaculture
and stress management: a review of probiotic
intervention. Journal of Animal Physiology and
Animal Nutrition, 97(3): 405-430.

90. Moriarty D. 1998. Control of luminous
Vibrio species in penaeid aquaculture ponds.
Aquaculture, 164(1-4): 351-358.

91. Moss S.M., Forster I.P., Tacon A.G. 2006.
Sparing effect of pond water on vitamins in
shrimp diets. Aquaculture, 258(1-4): 388-395.

92. Moustafa E., Saad T., Khalil R. 2020. The
ameliorative role of synbiotic culture techniques
application in white shrimp (Litopenaeus
vannamei) during nursery stage. Advances
in Animal and Veterinary Sciences, 8(3): 260-
277.

93. Nath S,. Matozzo V., Bhandari D., Faggio
C. 2018. Growth and liver histology of Channa
punctatus exposed to a common biofertilizer.
Natural Product Research, 28: 1-8.

94. Ng W.K., Koh C.B., Teoh C.Y., Romano
N. 2015. Farm-raised tiger shrimp, Penaeus

resistance against Vibrio parahaemolyticus
induced by probiotic bacterium Arthrobacter
XE-7 in Pacific White Shrimp, Litopenaeus
vannamei. Journal of the World Aquaculture
Society 39(4): 477-489.

76. LiW., Luan S, Luo K., Sui J., Xu X., Tan
J., Kong J. 2015. Genetic parameters and
genotype by environment interaction for cold
tolerance, body weight and survival of the
Pacific white shrimp Penaeus vannamei at
different temperatures. Aquaculture, 441: 8-15.

77. LiE., XuC., Wang X., Wang S., Zhao Q.,
Zhang M., Qin J.G., Chen L. 2018. Gut
microbiota and its modulation for healthy
farming of Pacific white shrimp Litopenaeus
vannamei. Reviews in Fisheries Science ana
Aquaculrure, 26(3): 381-399.

78. LiH.,, Tian X., Zhao K., Jiang W., Dong S.
2019. Effect of Clostridium butyricum in
different forms on growth performance, disease
resistance, expression of genes involved in
immune responses and mTOR signaling
pathway of Litopenaeus vannamai. Fish and
Shellfish Immunology, 87: 13-21.

79. Liu H., Liu M., Wang B., Jiang K., Jiang
S., Sun S., Wang L. 2010. PCR-DGGE analysis
of intestinal bacteria and effect of Bacillus spp.
on intestinal microbial diversity in kuruma
shrimp (Marsupenaeus japonicus). Journal of
Oceanology and Limnology, 28(4): 808-814.

80. LiuW. RenP.,HeS., XuL, YangY., Gu
Z., Zhou Z. 2013. Comparison of adhesive gut
bacteria composition, immunity, and disease
resistance in juvenile hybrid tilapia fed two

different Lactobacillus strains. Fish and
Shellfish Immunology, 35: 54-62.
81. Luis-Villasenor L.LE., Castellanos-

Cervantes T., Gomez-Gil B., Carrillo-Garcia
A.E., Campa-Cordova A.l., Ascencio F. 2013.
Probiotics in the intestinal tract of juvenile
whiteleg  shrimp  Litopenaeus vannamei:
modulation of the bacterial community. World
Journal of Microbiology and Biotechnology,
29(2): 257-265.

82. Ma R., Yang H., Sun Y., lJi-dan Y.
Chunxiao Z., Wenyan L. 2010. Biological
characteristics of two Bacillus strains isolated
from gut of grouper, Epinephlus coioides.
Fisheries Science, 29(9): 505-509.

83. Matias H.B., Yusoff F.M., Shariff M.,
Azhari O. 2002. Effects of commercial
microbial products on water quality in tropical
shrimp culture ponds. Asian Fisheries Science,
15(5): 239-248.



dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

successful and sustainable shrimp aquaculture.
Reviews in Aquaculture, 13(1): 238-258

104. Ramadhani D.E., Widanarni W., Sukenda
S. 2019. Microencapsulation of probiotics and
its applications with prebiotic in Pacific white
shrimp larvae through Artemia sp. Jurnal
Akuakultur Indonesia, 18(2): 130-140.

105. Rengpipat S.,  Rukpratanporn S,
Piyatiratitivorakul S., Menasaveta P. 2000.
Immunity enhancement in black tiger shrimp
(Penaeus monodon) by a probiont bacterium
(Bacillus S11). Aquaculture, 191(4): 271-288.

106. Rengpipat S., Tunyanun A., Fast A.W.,
Piyatiratitivorakul S., Menasveta P. 2003.
Enhanced growth and resistance to Vibrio
challenge in pond-reared black tiger shrimp
Penaeus monodon fed a Bacillus probiotic.
Diseases of Aquatic Organisms, 55: 169-173.

107. Romano N., Koh C.B., Ng W.K. 2015.
Dietary microencapsulated organic acids blend
enhances growth, phosphorus utilization,
immune response, hepatopancreatic integrity
and resistance against Vibrio harveyi in white
shrimp, Litopenaeus vannamei. Aquaculture,
435: 228-236.

108. Romero J., Feijo6 C.G., Navarrete P.,
2012. Antibiotics in aquaculture—use, abuse and
alternatives. Health and environment in
aquaculture. 159, Books on Demand.

109. Rossi M., Amaretti A., Raimondi S. 2011.

Folate production by probiotic bacteria.
Nutrients, 3(1): 118-134.
110. Rowley A., Powell A., Invertebrate

immune systems—specific,
nonspecific? The Journal
179(11): 7209-7214

111. Sadat Hoseini Madani N., Adorian T.J.,
Ghafari Farsani H., Hoseinifar S.H. 2018. The
effects of dietary probiotic Bacilli (Bacillus
subtilis and Bacillus licheniformis) on growth
performance, feed efficiency, body composition
and immune parameters of whiteleg shrimp
(Litopenaeus vannamei) postlarvae.
Aquaculture Research, 49(5): 1926-1933.

112. Seenivasan (O Bhavan P.S,
Radhakrishnan S. 2011. Effect of probiotics
(BinifitTM) on survival, growth, biochemical
constituents and energy budget of the freshwater
prawn Macrobrachium rosenbergii post larvae.
Aquaculture, 41: 5919-5927.

113. Seenivasan ~ C.,  Radhakrishan S,
Muralisankar T. 2012. Efficacy of probiotics on
survival, growth, biochemical changes and

quasi-specific, or
of Immunology,

monodon, fed commercial feeds with added
organic acids showed enhanced nutrient
utilization, immune response and resistance to
Vibrio harveyi challenge. Aquaculture, 449: 69-
77.

95. Nhan D.T., Wille M., De Schryver P.,
Defoirdt T., Bossier P., Sorgeloos P. 2010. The
effect of poly B-hydroxybutyrate on larviculture
of the giant freshwater prawn Macrobrachium
rosenbergii. Aquaculture, 302(1-2): 76-81.

96. Nimrat S., Khaopong W., Sangsong J.,
Boonthai T., Vuthiphandchai V. 2019. Dietary
administration of Bacillus and yeast probiotics
improves the growth, survival, and microbial
community of juvenile whiteleg shrimp,
Litopenaeus vannamei. Journal of Applied
Aquaculture, 1-17.

97. Ochoa-Solano J.L., Olmos-Soto J. 2006.
The functional property of Bacillus for shrimp
feeds. Food Microbiology, 23(6): 519-525.

98. Olmos J., Acosta M., Mendoza G., Pitones
V. 2020. Bacillus subtilis, an ideal probiotic
bacterium to shrimp and fish aquaculture that
increase feed digestibility, prevent microbial
diseases, and avoid water pollution. Archives of
Microbiology, 202(3): 427-435.

99. Pourmozaffar S., Hajimoradloo A,
Miandare H.K. 2017. Dietary effect of apple
cider vinegar and propionic acid on immune
related transcriptional responses and growth
performance in white shrimp, Litopenaeus
vannamei. Fish and Shellfish Immunology, 60:
65-71.

100. Pradeepkiran J.A. 2019. Aquaculture role
in global food security with nutritional value: a
review. Translational Animal Science, 3(2):
903-910.

101. Purivirojkul W., Maketon M., Areechon N.
2005. Probiotic properties of Bacillus pumilus,
Bacillus sphaericus and Bacillus subtilis in
black tiger shrimp (Penaeus monodon
Fabricius) Culture. Kasetsart Journal -
Natural Science, 39: 262-273.

102. Qin Z., Babu V.S., Wan Q., Zhou M.,
Liang R., Muhammad A., Zhao L., Li J., Lan J.,
Lin L. 2018. Transcriptome analysis of Pacific
white  shrimp  (Litopenaeus  vannamei)
challenged by Vibrio parahaemolyticus reveals
unique immune-related genes. Fish and
Shellfish Immunology, 77: 164-174.

103. Rajeev R., Adithya K., Kiran G.S., Selvin
J. 2021. Healthy microbiome: a key to


https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Selvin/Joseph

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

123. Tadese D.A., Sun C., Liu B., Muritu R.W.,
Kevin N.T., Zhou Q., Zhu L., Zhang H., Bo L.,
Liu M., Xu H. 2020. Combined effects of
emodin and Clostridium butyricum on growth
and nonspecific immunity of giant freshwater
prawns, Macrobrachium rosenbergii.
Aquaculture, 525: 735281.

124, Tamilarasu A., Ahilan B., Gopalakannan
A., Lingam R.S.S. 2021. Evaluation of probiotic
potential of Bacillus strains on growth
performance and physiological responses in
Penaeus vannamei. Aquaculture Research,
52(7): 3124-3136.

125. Tan L.T.H., Lee L.H., Goh B.H. 2020.
Critical review of fermentation and extraction of
anti-Vibrio compounds from Streptomyces.
Progress In Microbes and Molecular Biology,
3(1)

126. Tsai C.Y., Chi C.C., Liu C.H. 2019. The
growth and apparent digestibility of white
shrimp, Litopenaeus vannamei, are increased
with  the  probiotic,  Bacillus  subtilis.
Aquaculture Research, 50(5): 1475-1481.

127. Verma G., Gupta A. 2015. Probiotics
application in aquaculture: improving nutrition
and health. Animal Feed Science and
Technology, 3: 53-64.

128. Verschuere L., Rombaut G., Sorgeloos P.,
Verstraete W. 2000. Probiotic bacteria as
biological control agents in aquaculture.
Microbiology and molecular biology reviews,
64(4): 655-671.

129. Vieco-Saiz N., Belguesmia Y., Raspoet R.,
Auclair E., Gancel F., Kempf I., Drider D. 2019.
Benefits and inputs from lactic acid bacteria and
their bacteriocins as alternatives to antibiotic
growth  promoters  during  food-animal
production. Frontiers in Microbiology, 10: 57.

130. Vijayan K.K., Singh 1.S.B., Jayaprakash
N.S., Alavandi S.V., Pai S.S., Preetha R., Rajan
J.J.S., Santiago T.C. 2006. A brackishwater
isolate of Pseudomonas PS-102, a potential
antagonistic  bacterium against pathogenic
vibrios in penaeid and non-penaeid rearing
systems. Aquaculture, 251(2-4): 192-200.

131. Vuong C.N., Chou W.K., Hargis B.M.,
Berghman L.R., Bielke L.R. 2016. Role of
probiotics on immune function and their
relationship to antibiotic growth promoters in
poultry, a brief review. International Journal of
Probiotics and Prebiotics, 11(1): 1-7.

132. Wang Y.B., Xu Z.R., Xia M.S. 2005. The
effectiveness of commercial probiotics in

Yey

energy utilization performance of
Macrobrachium rosenbergii (De Man 1879)
post-larvae.  Journal of Scientific  Research,
4(3): 729-740.

114. Seenivasan  C.,  Radhakrishnan S,
Muralisankar T., Bhavan P.S. 2016. Effects of
probiotics on survival, growth and digestive
enzymes activities in  freshwater prawn
Macrobrachium rosenbergii (De Man 1879).
Proceedings of the Zoological Society, 69: 52-
60.

115. Ser H.L., Tan W.S., Yin W.F., Chan K.G.
Letchumanan V. 2020. Whole genome sequence
of MUM116, a Bacillus species isolated from
intertidal soil. Progress In Microbes and
Molecular Biology, 3(1).

116. Sharma P., Tomar S.K., Goswami P.,
Sangwan V., Singh, R. 2014. Antibiotic
resistance among commercially available
probiotics. Food Research International, 57:
176-195.

117. Shiau S.Y., Peng C.Y. 1992. Utilization of
different carbohydrates at different dietary
protein levels in grass prawn, Penaeus
monodon, reared in seawater. Aquaculture,
101(3-4): 241-250.

118. Silva B., Nolasco-Soria H., Magalldn-
Barajas F., Civera-Cerecedo R., Casillas-
Hernandez R., Seiffert W. 2016. Improved
digestion and initial performance of whiteleg
shrimp using organic salt supplements.
Aquaculture Nutrition, 22(5): 997-1005.

119. Sorum H. 2006. Antimicrobial drug
resistance in fish pathogens. In: Aarestrup FM,
ed. Antimicrobial Resistance in Bacteria of
Animal Origin. Washington DC; ASM Press:
2006; 213-238.

120. Soto J.O. 2021. Feed intake improvement,
gut microbiota modulation and pathogens
control by using Bacillus species in shrimp
aquaculture. World Journal of Microbiology
and Biotechnology, 37(2): 1-7.

121. Tacon A.G., Lemos D., Metian M. 2020.
Fish for health: improved nutritional quality of
cultured fish for human consumption. Reviews
in Fisheries Science and Aquaculture, 28(4):
449-458,

122. Tacon A.G. 2021. The nutrition and
feeding of farmed fish and shrimp a training
manual: the essential nutrients. Available at:
https://www.fao.org/3/AB470E/AB470E 08.htm
[Accessed on 22 August 2021].


https://link.springer.com/article/10.1007/s12595-014-0123-6#auth-P_-Saravana_Bhavan

dﬁl‘b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:ll'; uJ}‘ o ylet gﬁ:;u Ju ué)_,i\? wuh:md”)

immunological parameters and resistance
against Vibrio alginolyticus in shrimp, Penaeus
japonicus (Decapoda: Penaeidae). Aquaculture
Research, 42(7): 943-952.

140. Zhang H., Sun Z., Liu B., Xuan Y., Jiang
M., Pan Y., Zhang Y., Gong Y., Lu X., Yu D,
Kumar D., Hu X., Cao G., Xue R., Gong C.,
2016. Dynamic changes of microbial
communities in Litopenaeus vannamei cultures
and the effects of environmental factors.
Aquaculture, 455: 97-108.

141. Zhao L., Wang W., Huang X., Guo T,
Wen W., Feng L., Wei L., 2017. The effect of
replacement of fish meal by yeast extract on the
digestibility, growth and muscle composition of
the shrimp Litopenaeus vannamei. Aquaculture
Research, 48(1): 311-320.

142. Zhao Y., Duan C., Zhang X., Chen H., Ren
H., Yin Y., Ye L., 2018. Insights into the gut
microbiota of freshwater shrimp and its
associations with the surrounding microbiota
and environmental factors. Journal of
Microbiology and Biotechnology, 28(6): 946-
956.

143. Ziaei-Nejad S., Rezaei M.H., Takami
G.A., Lovett D.L., Mirvaghefi A.R., Shakouri
M. 2006. The effect of Bacillus spp. bacteria
used as probiotics on digestive enzyme activity,
survival and growth in the Indian white shrimp
Fenneropenaeus indicus. Aquaculture, 252:
516-524.

144. Zokaeifar H., Balcizar J.L., Saad C.R,,
Kamarudin M.S., Sijam K., Arshad A., Nejat N.
2012. Effects of Bacillus subtilis on the growth
performance, digestive enzymes, immune gene
expression and disease resistance of white
shrimp, Litopenaeus vannamei. Fish and
Shellfish Immunology, 33: 683-689.

145. Zuo Z.H., Shang B.J., Shao Y.C., Li W.Y,
Sun J.S., 2019. Screening of intestinal
probiotics and the effects of feeding probiotics
on the growth, immune, digestive enzyme
activity and intestinal flora of Litopenaeus
vannamei. Fish and Shellfish Immunology, 86:
160-168.

northern white shrimp Penaeus vannamei
ponds. Fisheries Science, 71(5): 1036 — 1041.

133. Wang Y.B., Tian Z.Q., Yao J.T., Li W.F.
2008. Effect of probiotics, Enteroccus faecium,
on tilapia (Oreochromis niloticus) growth
performance and immune response.
Aquaculture, 277(3): 203-207.

134. Wang X.W., Wang J.X. 2013. Pattern
recognition receptors acting in innate immune
system of shrimp against pathogen infections.
Fish and Shellfish Immunology, 34(4): 981-989.

135. Wang H., Wang C., Tang Y., Sun B,
Huang J., Song X. 2018. Pseudoalteromonas
probiotics as potential biocontrol agents
improve the survival of Penaeus vannamei
challenged with acute hepatopancreatic necrosis
disease (AHPND)-causing Vibrio
parahaemolyticus. Aquaculture, 494: 30-36.

136. Wei C., Wang X., Li C., Zhou H., Liu C,,

Mai K., He G. 2021. Effects of dietary
Shewanella sp. MR-7 on the growth
performance,  immunity, and intestinal

microbiota of Pacific white shrimp. Aquaculture
Reports, 19: 100595.

137. Won S., Hamidoghli A., Choi W., Bae J.,
Jang W., Lee S., Bai S.C. 2020. Evaluation of
Potential Probiotics Bacillus subtilis WB60,
Pediococcus pentosaceus, and Lactococcus
lactis on Growth Performance, Immune
Response, Gut Histology and Immune Related
Genes in  Whiteleg Shrimp, Litopenaeus
vannamei. Microorganisms,19: 8(2): 281.

138. Xie J.J., Liu Q.Q., Liao S., Fang H.H., Yin
P., Xie S.W., Tian L.X., Liu Y.J., Niu J. 2019.
Effects of dietary mixed probiotics on growth,
non-specific immunity, intestinal morphology
and microbiota of juvenile pacific white shrimp,
Litopenaeus vannamei. Fish and Shellfish
Immunology, 90: 456-465.

139. Zhang Q., Tan B., Mai K., Zhang W., Ma
H, Ai Q. Wang X., 2011. Dietary
administration of Bacillus (B. licheniformis and
B. subtilis) and isomaltooligosaccharide
influences the intestinal microflora,



dl\"b-)u"’-'\’ w9 &bul» = daen YO Y0 Olmae N Y j:lLL uJ}‘ o ylet LPA.}};L;; Ju ué)_,i\? wLJJCmaJ

Probiotics: Water Quality, Growth and Immunity Performance in
shrimp Aquaculture

Mohammad Hossein Khanjani*, Saeed Hajirezaee
Department of Fisheries Sciences and Engineering, Faculty of Natural Resources, University of Jiroft,
Jiroft, Kerman, Iran.

Abstract

Over the last few decades, the aquaculture industry has grown and developed as one of
the major food production industries. Increased stocking density and cultivated area are
two ways to increase aquaculture production. Stocking density increases result in a
decrease in water quality and the spread of pathogens. As a chemical substance,
antibiotics are not widely accepted by consumers as a means of reducing pathogenic
agents in aquaculture. Nowadays, probiotics are crucial to maintaining the health of
farmed aquatic animals and increasing production performance without negatively
affecting consumers. Probiotics are being used in more studies to achieve
environmentally friendly sustainable aquaculture goals. Probiotics have been shown to
improve water quality, feed efficiency, growth performance, digestive enzyme activity,
immunity, and resistance to pathogens in shrimp aquaculture. The presence of
probiotics helps shrimp under stressful conditions, such as handling, grading,
transportation, vaccination, and disease treatment. In the aquaculture industry,
probiotics are mostly Bacillus, Lactobacillus, Micrococcus, Enterococcus, Lactococcus,
Streptococcus, and Carnobacterium species. This study examines the use and
importance of probiotics in shrimp aquaculture, as well as their effects on water quality,
growth performance, and immunity.
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