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Abstract

Background and Objectives : Giant freshwater prawn are economic freshwater aquatic species. The intensive prawn
culture affects on slow growth and disease outbreaks. Currently, there are biological shrimp farms using
microorganism sush as Bacillus spp. for enhance shrimp growth and immune. The objective of this study is to
determine effects of Bacillus licheniformis on growth survival rate and immune of Macrobrachium rosenbergii .
Methodology : Prawns (size 5.23+0.007 g) were stocked in 0.52x1x0.42 meters tanks at density 13 prawns/tank
(25 prawns/m°). The experiment was Completely Randomized Design (CRD) and divided in to 4 treatments. Each
treatment had 3 replications. The first treatment was commercial pelleted feed (control), the 2”d, 3 and 4"
treatments were commercial pelleted feed with B. licheniformis at concentration 1, 5 and 10 g/feed 1 kilograms
respectively. The growth, survival rate and immune were recorded during culture for 60 days.

Main Results : Growth and survival rate of prawn in treatment 4, 3 and 2 fed with B. licheniformis were 11.71+0.29,
11.18+0.56, and 10.41+0.71 grams, respectively and significantly higher than the control group (p<0.05). For the
prawn immunity, prawn fed with probiotic in treatment 4 had total hemocyte count and phagocytosis activity better

than control group (p<0.05).

Conclusions : Prawn fed with diet containing B. licheniformis at concentration 10 g/feed 1 kilograms was able to
enhance growth, survival rates and immune than the control group.

Keywords : giant freshwater prawn ; probiotics ; Bacillus ssp. ; immune system

*Corresponding author. E-mail : matthura@hotmail.com
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%qmﬂum?qma‘ﬂmﬁmamLL%WTQ (anticoagulant) Tagiti@N 30% Tri-sodium citate a<lufqalugnsgau 1: 2
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' (2

Y o S A o ' N @ = = aal = o,
bUNY UHULNIENNAITNLTD 1,000 92URADUIN Lﬂulf)@q 10 ¥ Imﬂuﬂq?ﬂquﬂqﬂﬂqmﬁqﬂw 4 ANANLTALTER Iﬂﬂ'ﬂqlﬁuu
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AafinungunnueuIsuan B. licheniformis 131104 10 nFu/e w19 1 Alaniu Aurwiniedsiinauangs

o

TAwyIni 6.48+0.31 nFu wANsNgaE NTHUEA1ATYN19aD A AuAsAnunsuNiuenIuan B. licheniformis U3unm

1 n5u/a1119 1 Alandu warfuaunslunas B. licheniformis THWNMINRALAANAWYINAY 5.21+0.1 N5 WAL

'
a o 1

3.66+0.43 NFH ANNANAL (p<0.05) ANENLRREMANTY uazdnsnisiasiuInsasedy (ADG) Tuynganng

v
a

naaadladunnsnaiy (p>0.05) doudnsinisuanilasuenunsiiluiia (FCR) 1aafiefinunsauniuenunsuas
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B. licheniformis 131104 10, 5 WAz 1 nFu/a1119 1 Alanfu AAwindu 1.01£0.06, 1.20£0.14 Uaz 1.30£0.09 AMNATAL
%qé’ﬁﬂdmﬂwﬁﬁm‘hﬁmmmaﬁ ”uﬁqﬁmmmﬁﬁummﬂﬂmm B. licheniformis TiRiAnwinGL 1.76£0.29 (p<0.05)
'é“rﬁmmﬁ@mrmwmﬁqﬁ’mmwﬁﬁummﬂﬂNau B. licheniformis Waznay B. licheniformis luauand 1, 5 waz 10
nSu/mng 1 Alansu SlAwindu 91.111.15, 93.33+1.15, 95.56+058 uay 95.56+0.58 Llafifus auansu delud

ANLANFANAUNNATA (p>0.05) (Table 1)

Table 1 The growth performance and survival rates of giant freshwater prawn fed experimental diets for 60 days

Treatment

parameter 1 ) 5 4

Initial weight (g/body) 5.26+0.12° 5.20+0.01° 5.24+0.10° 5.23+0.04°
Final weight (g/bodly) 9.92+0.51° 10.41£0.71°  11.1820.56™  11.71+0.29
Weight gain (g) 3.66+0.43° 5.21£0.71° 5.94+0.66™ 6.48+0.31°
Initial length (cm) 8.27+0.04° 8.25+0.06° 8.25+0.05° 8.29+0.09°
Final length (cm) 9.36+0.49" 9.87+0.24%° 9.93+0.17*  10.13+0.32°
Length gain (cm) 1.10+0.46 1.62+0.18" 1.67+0.13" 1.84+0.37°
Average daily gain (g./body/day) 0.06+0.01° 0.09+0.01° 0.10+0.01° 0.11+0.01°
Feed conversion ratio (FCR) 1.7620.29° 1.30+0.09° 1.20+0.14° 1.01+0.06°
Survival rate (%) 91.11+1.15° 93.33+1.15" 95.56+058"  95.56+0.58°

Note : Different letters in the same row are statistically significantly different. (p<0.05)

1.2 n1sAnwilseAnsnimaeelnsluledasianisnsesupdaunludaiiunss

1. thunaudmaen s (Total hemocytes count)
[ % d” I % . . . d' | o | o 1
NAINAERTNANNNIINFEDIMNINAN B. licheniformis Tusunaunsineiu iluszazioan 60 §1 wudn
flafinunaunnueunsuas B. licheniformis 15snms 10 n3u/euwns 1 Alandu Aifiunnudnidensueangangn Tad
AU 3.13+0.31 x 10° cell/ml wansnsat1ellad1Aynieada (p<0.05) AU AfinunsuniuaInIsnas
B. licheniformis 3104 5 way 1 n§u/@1uns 1 dlandu wasiuenunsldnas B. licheniformis TnaiBunisnaanson

RALWINTL 3.05£0.27, 3.01+0.21 uaz 2.63+0.16 x 10° cell/ml ANATAL (Table 2)
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Table 2 Total hemocytes count (x1 0° cell/ml) of giant freshwater prawn fed experimental diets for 60 days

Treatment Total hemocytes count (x10° cell/ml)

Day 0 15 30 45 60
1 (Control) 2.12+0.29° 2.27+0.32° 2.39+0.18" 2.51+0.23° 2.63+0.16°
2 (1 g/ Kg feed) 2.21+0.34° 2.39+0.34% 2.53+0.23% 2.76+0.27° 3.01+0.21°
3 (5 g/ Kg feed) 2.25+0.52° 2.50+0.29% 2.61+0.32° 2.98+0.24° 3.05+0.27"
4 (10 g/ Kg feed) 2.31+0.24° 2.62+0.35° 2.63+0.27° 3.03+0.24° 3.13+0.31°

Note : Different letters in the same column are statistically significantly different. (p<0.05)

2. fAngsun1satLuLARTEIeNdnIAen (Bactericidal activity)

wAIAINIAENTNAINNIMAateMIINaN B. licheniformis Tuisnnuisinaii iussazioan 60 Ju wuda

P4

AABNNNIINNAUBNUN TN B. licheniformis U310 1, 5 kAL 10 NFN/a1919 1 laniy HANERI149UN171RAaa1

q

'
o

A No A e N a c G & 1 o 2L Ay Aa o o
mqmqﬁmﬂqaﬁ?NW@qu?ﬂ@ﬁjﬁ‘mqum’ﬂLLUﬂV]Lﬁ‘El 50 Lﬂ@TLeﬁumLmqﬂU 1 I4eﬂﬂmﬂqﬁqﬂﬂ’]ﬂﬂ?qﬂmﬂuﬂqﬁ"]ﬁ‘@’]Lﬁ‘@gﬂ

lainan B. licheniformis TnafiAdmINdauN191aaAANNgATRITTNNa N0 an BN MTe LA Y 50 tlafidus

WinAu 1 : 2 (Table 3)

Table 3 Bactericidal activity of giant freshwater prawn fed experimental diets for 60 days

Treatment Bactericidal activity

Day 0 15 30 45 60
1 (Control) 1.2 1.2 1:2 1:2 1.2
2 (1 g/ Kg feed) 1:2 1:2 1:4 1:4 1:4
3 (5 g/ Kg feed) 1:2 1:2 1:4 1:4 1:4
4 (10 g/ Kg feed) 1:2 1:2 1:4 1:4 1:4

3. Aangsuresnszuaunsnauiuasuanilasnrealn@aai (Phagocytotic activity)

WAIRINIALATAINNINAEa M sHanN B. licheniformis TuiBxnauiisineiu luszazioan 60 41 wud

a

IBINNIVTNNNUBINNTHAN B. licheniformis U3N10d 10 NF/a19119 1 AlaN5U HNANIINURINTLUIUNIINAWAU

f
'ZQLLﬂanﬂ@ﬂmmLﬁmLﬁ@m’rjngaﬁ'qm TnafiAadawinfy 22.13+1.77 we5ilfud uansinsatnefliadfynneada
(p<0.05) f’jqf’iﬂmmuﬁﬁummsmm B. licheniformis 431184 5 waz1 nfu/a1117 1 dlansy waziuaiunsliuau
B. licheniformis %'qflrﬁhL@?ﬂlﬂﬁ@ﬂ?immmzmummauﬁuﬁqLLﬂ@ﬂﬂ@@mmLﬁmL%@m’jqwhﬁu 20.13%1.77,

19.20+1.66WA% 15.33+2.23 Lilafldus muaeu (Table 4)
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Table 4 Phagocytotic activity (%) of giant freshwater prawn fed experimental diets for 60 days

Treatment Phagocytotic activity (%)

Day 0 15 30 45 60
1 (Control) 10.00+1.85° 12.00+1.85° 13.60+2.41° 14.67+2.35° 15.33+2.23°
2 (1 g/ Kg feed) 10.53+1.77° 12.67+2.09° 15.20+2.11° 17.40+1.68" 19.20+1.66"
3 (5 g/ Kg feed) 10.13+1.77° 12.53+1.77° 16.13+1.60° 18.00£1.69%°  20.13+1.77°
4 (10 g/ Kg feed) 10.40+1.72° 12.80+1.47° 16.67+1.95 19.07+1.67° 22.13x1.77°

Note : Different letters in the same column are statistically significantly different. (p<0.05)

ATUNANISIAEY
= ) 9 = ' &y & a9 A 9 o
wuanGelunszna Bacillus spp. Mirxndunumettsnnlugnaiunssunisiaesia deiuinnlunisldiiu

o

wsluledninedaaiinsz@nininnistasanns inliifalaga viseldasluny e lddesaanaansduvsdluef

Na A o o =

° y Ao o & o A quy o A gy A @ o @ o = P °
nuthntndaundevsaliifeiwine ldu@ewueiFenilusunse Wusaddyaesaisdindauslufalaatiun
naununisldansiaignaalunisaouaniings uasinwamunininluteldssiia (Liu et al., 2012; Monier et al.,
2023) ANN1IANEINALR B. licheniformis Anan a1 luin s sansasiuln uazdnsn1ssannng
v v | o o P Y v PR ) , . o
wasfjsfinunsuiiussazionn 60 Ju luadell wudn Asfiaunsuiiaesdiouavnsuan B. licheniformis 10 NFN/a 119
1 Alaniu (gAn1ameaedi 4) Anisastyiduiafituinminieaawind 11.71+0.29 N3N wastminas iANaw winiy

'
= g =

6.48+0.31 nfu %'\1mmﬁﬁ;mmu@wiﬂﬁﬁyﬂqﬁwmmmm B. licheniformis agin9l1ied1Atyn19ada (p<0.05)
aanpRaUN9ANEIT2Y Abarike ef al., (2018) finudn nasliarwsilanfiafinaw B. licheniformis 10 N¥a/a1173
1 flanfu amnsndadiuniaiyiuintesanialia uanilewdsu 8. licheniformis luannuidindussusine Aa 10°
10° 10" uaz 10° CFUATanTuewns luawnsilanfiauns Wisnfeusugaeaueuilingunglulefin wod danda
waandaannldFuensain B. licheniformis MsrAuArsding 10° CFUMTansnems Annsiadnyiiiuln nasld
ﬂiz‘imﬂmnmmi@ﬂﬂdﬁmm@wm@@ﬁuq (Promnuan, & Kiriratnikhom, 2018) waziilenan B, licheniformis $aufiu
B. subtiis st 1.5x10° CFU/M3M uanunsliifiannauaunlufu uazidsadluszazinan 60 Fu wudn feanadilis
R1VNTNAN B. licheniformis $auiu B. subtilis fnmsadeyiulnandgansuaniinuemnslinasingluledni 2 1iin
wazfai lEFuamanan B. licheniformis Sapanuanunsalunisnazdiund Aniuléaanias (Aodoliahi-Arpanahi
et al., 2018) 4aNaINi Chen ot al.. (2020) 151’1/1@@@\11,53\1?1\1%0meiﬂﬁﬁummimu B.licheniformis fiu mannan
oligosaccharide 1fluszez1aa1 60 Fu wudn Fennauaunluiléfueanunswas B. ficheniformis fu mannan

oligosaccharide in1s1asyiiulnuariinisuansaanuesduninsefugifuiu 1un catalase (CAT), glutothion
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peroxidase (GPX), superoxide dismutase (SOD), penaeidin -3a (Pen-3a) Las heat shock protein (Hsp-70) ﬁm"ﬁgm

da : -
pouANTNuaMg lnanTnslulesin

¥ v '
o o A GLQIG' 4 =

anuanisAnEfussuuIANTuAT Buaasliiudnfiafinunsuin i Fuaunsuan B. licheniformis

q
'

TugnandounuanseiugenalifisfinunsuiszuungAntiunandgeacuan Tnanisfeinunaunlfiiuemsuas

9 q

B. licheniformis 131104 10 nfusaa1nng 1 Alanfu Hlsunandaaensan aorudindusesdiuaesfsfiounsu

NaNnInantTuNLTe A. hydrophila wazRanssNaeInszusuNIINaLTuAsLlanlaanaevlnaanfiaAnNgn

ARAARBIALNTAN©IIRY Gobi ef al. (2018) WL NTLE3N B. licheniformis T1a111s 10 CFU/g Widavaemnaiu

a A

ANNTOFIUNIBTS A. hydrophila 16 Li et al. (2007) $1891UINNILESNAAUNEE B. licheniformis Tuanu1sfaa1a

q

o

Wud1 doeinliBunnudeunaiiiza Vibrio spp. lunieifiuanuisfisanas uazdailnainlii total hemocyte counts,

o o

phenoloxidase WAL superoxide dismutase activities mﬂqsrjngﬁ”u@ﬂ’]ﬁﬁﬂmﬂq_mwﬂaﬁ (p<0.05) u'ﬂﬂmﬂ‘ﬁﬁ\iwud’]
B. licheniformis (DAB1) Wa Pseudomonas aeruginosa (DAP1) ﬁﬂ')’mmu’]ﬁ‘ﬂsluﬂ’]iﬁugﬁﬁy@ V. parahaemolyticus
Tuf{9BULhe (Fenneropenaeus indicus) WALHINLIN 130 DAB1 way DAP1 fUszAnininlunissudaie
V. parahaemolyticus Nﬁﬂﬂdﬁ@ﬁﬂﬁuﬁ:ﬁlu (Vinoj et al., 2013) vaiiiesann Bacillus spp. Lﬂuaauw?ﬁﬁﬁmwmmm

D as Ao o N am o o & g i
1uﬂ’1‘i@‘i’mﬂﬁiﬂg%unmﬂm@ﬁ‘i@ﬁﬁu (Bacteriocin) Wﬂﬂm@ﬂum‘luﬂq?ﬂuﬂ\um@LLuﬂWLTﬂLLﬂ?NUQﬂ Iﬂﬂuﬂ@iﬂiuﬂ’]ﬁ'

@”mmaffuﬂ%ﬁ”@a@%wiﬁ 4 ﬂquﬁqﬁ”n@imunﬁ@ Cyclic oligopeptides L Bacitracin ﬁqm’%fﬂ”ufamm’éwmﬁwﬁmﬁlu
wUARFLTNLIN ﬂ@;uﬁmmﬁ@ Linear or Cyclic oligopeptides Gl Tyrothricin, Gramicidins ﬁqm’é@umumsﬁmﬁﬁ
284 cell membrane luwuARFELNTNLIN AT Polymixins ﬁqwﬁaumumaﬁwﬁﬁmm cell membrane luluA7 38
WNTNAL ﬂ@jmﬁmu Aa Basic peptides 11 Ediens ezl lfusannssniuged small ribosome subunit luLLATiGe
WNINAL WATNANAATINEA® Aminoglycoside antibiotic #ainasaniminaureslstulay (Jueliang, 2011) wanannil
Bacillus spp. faflanuanunsalunisdesTsaunilasaisdudeuides aansldann 1y 1Ay (keratin) 143

(Cladera-Olivera et al., 2004; Andriani et al., 2017) wanannil Bacillus ssp. fananteulgianuanaaie 1y laila

(Lipase), a<luiag (Amylase), 1LA3d (Sucrase), 1sied (Protease) uae wifma (Peptidase) tlufi daiawlas

a
v

waspanuImatamsndugwuanze lunguunsuauld (Arguelles-Arias et al., 2009)

v [ L 2
a a a K

ANNNIANEIATIRATLIUIN NN N Aua I suaxN B. licheniformis HXNMINIRATIANTY §R9NN9

a

qll [ dgl o (=1 A a o a a < A
uanidaguaimisiiluiie dnsn19annne UTuNldaaanu NANTINN1INIANELLANELURLdALADA LAZNANTTH

A a ‘Ql < A % v a 1 v v dIQ dl
‘H‘ﬂﬂﬂ?tﬂquﬂqiﬂ@uﬂu’&\‘iLLﬂ@ﬂﬂ'Z\]@N‘H@\?LﬁJﬂL@‘ﬂﬂf]\iVLﬂﬂﬂ"ﬂf]\‘iﬂﬁNﬂ?ﬁNﬂﬂu@’]ﬁ’]?luﬁﬂﬂ"JUﬂNV]VLNBJ@N

v v
o o

B. licheniformis atinaNT8&Ayn19alia (p<0.05) ialmasiin1sAnunagld B. licheniformis sanfiuqauvisdaiingu
Tunsdneaiesielyl asandsasudinsliuuaiizainslulesin Inalaniznguasisatas (combination of spore
al o

forming bacteria) #a1x1sndududanuafiFeligindinis M@eNasaiiaaan (Jueliang, 2011) atnedisd1 Aty

NWNANH (p<0.05)
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agiluanisian

flafinunsuilaniuemnsuan B. licheniformis Usnnns 10 ninsiaauis 1 Alaniu anunsoiuniaasoysiuls
gmannssennne lAmANdfsfinunaunniuemsugaacuaniliuan B. licheniformis WazfaausnNgzunR A
% @ A a A a a @ A va aa
Arutunndaiaensan AanssuaednszusunIauiugsutanlaentendaiden lfandnganimaaesinueuis

Haw B. licheniformis 13114a1) andiae

namAnssulsznA
a o dy Y o o o o
uddeRlFfusutssnnmaiuayu wudszuimaiuayueIuyagau (Fundamental Fund) tszant)

o

QULsTHL WA, 2565 ANNeuALdNINENAIans IRauazuinngsn” wansidauniseumli antiunislddndine

NUNANEANART (ANA.NN3.49390uH) T 2565 1an7 IAU-RUS65-02
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