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Abstract

The effects of the frequency of using Bacillus subtillis probiotics (G biotic) dietary supplementation on
growth and immunity of Nile Tilapia were investigated by comparing the number of feeding days and the number
of probiotic application. There were 5 treatments with 2 replication each. It consisted of treatment 1, control group,
feeding daily without probiotic supplement; treatment 2, feeding 5 days/week without probiotic supplement;
treatment 3, feeding daily with 10 ml G biotic / 1 kg of feed; treatment 4, feeding 5 days/week with 10 ml G biotic /
1 kg of feed; treatment 5, feeding daily but adding 10 ml G biotic / 1 kg of feed every other week. Fish with an initial
weight approximately 20 g were randomly allocated into cages; 30 fish/cage. The experiment period was 60 days.
The results showed fish in treatment 5, fed commercial feed daily but applying the probiotic every other week had
the highest increased weight, 84.69+0.59 g/fish (P<0.05). This study showed that feeding tilapia with probiotic
supplementary feed was able to improve growth performance; however, there is no need to apply daily. The fish
survival rates in treatments 1 and 2 were 93.34+4.72 and 93.34+9.43 % while treatments 3, 4 and 5 were 100+0.00%,
respectively but there was no significant difference (P>0.05). Lysozyme activity of fish in treatment 5, 1 month and
2 month after experiment began, was significantly highest (P<0.05). In addition, 15 days after Streptococcus
agalactiae challenge, lysozyme activity of fish in treatment 5 was significantly highest (P<0.05). Phagocytosis of fish
in treatment 5 before and 15 days after S. agalactiae challenge was significantly highest (P<0.05). In conclusion,
probiotic B. subtillis can be applied in tilapia feed to enhance growth and non-specific immunity.

Keywords : probiotics ; Nile Tilapia ; growth performance ; immunity
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flmnei ARBANTLAES 5 Jwddaei biotic #UaAudUA %
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dhwingavine (nFu) 72.25+0.35° 63.17+0.00° 90.58+0.35° 84.30+0.21° 107.6440.90°
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930



NNIANTINLNANARTYINT TN 25 (UL 3) Aueneuw - FuaAN WA, 2563

= o
BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 LUNAINIRE
120
d
70 100 .~
b b b 2 [}
s0 b b T _ T d
R % 1
_ 50 2 a 2 b b c :
Ed ] +
=40 a a I ‘°$ 60 2 = b b
g g a s T [ o
g i g : 2 1
a 30 2 a
ki €% T3
20
10 20
0
1 wHau 2 au %
5% 10 fu 15%u
HyERTNaAadT 1 @ ARAISVAAEIT 2 B jannsaanai 3 B yanisuaaadi 4 B yanisvieandd 5
4 s 4 o =
=ganivaaai 1 mhamsnaaam 2 ¢ gamsveaasit 3 myamivieaai 4 shamsvaaam 5

7 3 wlafidus Phagocytosis wasanfianlfanmis N 4 efidud Phagocytosis 1a9tlanfafiliianuns
v v
1BunasnaiunazllsluTafinsneii udsnimaaeadss Bunusreiunazldslulefnsneiu udsandadenalsa S.
1 179U WA 2 1A9U ANLRALESD ANNA9EFaNEs (a,b) agalactiae \fluszaziaan 15 Su (post challenge 5, 10, 15 §4)
ugnatispuLAnsnsateliedAnyneana ANLRAEESD AINAREFIEN®T (a, b, C) LARIDNAINLANAN
aeelidadAnyneadia
_. 016 0.14 b .
£ .
& 014 S c : E 0.12 - '{‘ b
n T w
C on b bc b b
a : ® 01 b b
o d
S o1 a—a | a2 8 i
+ -+ - S
E 0.08 Jit gl , ‘ g oo . i
g \ 5 a
< 006 i i N 0.06
d ! g
3 0.04 [ ; 0.04
€ o i | =
- o
z £l S g oo
0 - ” S L
11A8% 2 neN
o L
mIAMMAREH 1 @ IAMMARSAR 2w gAnsMAARi3  mAmseRmii 4 mIAmenaasadl 5 s 10t 155
mismsnAasd 1 @iAnsvAgedi2 g demsweanddl  musmeneasedd 4 @ gAnsmazed 5
NIWHA 5 A1 Phagocytosis Tne3inns NBT aaslanfiah 1 N 6 AN Phagocytosis TneAan1s NBT aa9tlaniiaiiliianms
1 o a ] o o ¥ ! o o a " o o = ds’ 1
awnstiannsnaiusaridslulefnsneiu ndsnmaaesass unudeiuuazllslulednseiu ndsaniagedelsn S.
1109 LAY 2 LAAY ANLQAE+SD AANE Qe HI SN wS (a, b, c) agalactiae \luszaziaa 15 94 (post challenge 5, 10, 15 414)
1 d‘ % o o =3 1
' Il o © o aa +.
LL'&m\ia\iﬂ')r]llLLmﬂﬁn\?@ﬂ’Nﬁuﬂ@qﬂqu\?aﬂm ANLDAEIESD ANNAEIAIDNLT (a, b, c, d) LAANDNAINNLLANAN
adneilbd1Anynneada
35
50 ) 5 "
as 3 30 [ d
~ 40 b b 7 T
s '§ . ) " d
= a
230 . i b - -
& 25 b .2 5 i a a Bal
o I 13
E 20 a > 3 a a
N
E 15 T 9;. 10 LI i I a
= - ] g
= 10 5 H ﬁ
5 0 . L
o 57 109u 155
1 Hau 2 1feu
maamoaaeedl 1 myenavanedi 2 maAviReadl 3 myenisveeei4  maAnevAsed 5 ngan = g o B $3 myan N A §s
NINA 7 A1 Lysozyme 283da1Bianianmnstiunnsineiv NINA 8 A1 Lysozyme aastlarfanlfia1vnsdiununneiuuas
12 a 1 o o a d’/ 1 . |
uasTs e BN A UEININAR AR 1 ey uas 2 {dslulednsafu udsannamdanelsn S. agalactiae 1111

, . e
i o o pvid bl +
HaU AL@AL+ESD ANNAILIFAEN S (a, b, ¢, d) LAAIDNAINN TTBTIAN 15 U (post challenge 5, 10, 15 W) AAAELSD A

. L Ae o e aa Foel
WANFANBLNNTEANATUNINADR

o o =

28n1s5 (a, b, ¢, d) uansieANNUANANga 19T TB Ay

NNADF

931



MeEsIMENAIaRTyIW T 25 (R1TUN 3) Muaneu - FuNAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 UNAINHIAY

AR15UNANISIAEY

¥
a

nslfieradiuqawidisluleAnilnuddnylunismnzndsdndin mszazdauidiugiduilen
wazann sl fiauzlunnsraunnlsnandauueiiae anauasenadn qawiddldsluleinngs 8. subtils
doendsnnRnulsalulainingd dandanna damualng danfiauazfiaanauanunla (Kuebutornye et al., 2019;
Mukherjee et al., 2019; Wang et al., 2019; Rodmongkoldee et al., 2017)

Tun12@nmAsell nasliidanfianueuisuanidslulesn 10 ua./a9%19 1 nn. (1 §a. § B. subtilis

Uszanns 10° CFU) duanfiiudandd wuan danfiadnnsasyiulafinludedaanmdaeiunisdneiaes
Rodmongkoldee et al. (2017) inudn wagasldsluladninfidavuedviminfiiadu snsnisasyiuinsadi
wazdnsnisiasnyiuinamizaesarunanidaiosamsnanlislulefngandngamaunuetinaii g1 Atynig
a0R (P < 0.05) Lar@anAReIiLNNTANEI189 Senasri (2015) AMuuaiiize Bacilus spp. Wulislulefnuanlu
. & - 4 L e . LY o4 .
192N 17 UaNa luFuN N uAnFANe Y A8 0, 1, 3 AT 5 NFN WU TN NT WAL WAL SR
nmaasnyinln aastlafiafinanuuanseadeldadAyn1eada (P < 0.05) atglafimuanuidad b
Tddnflusiagliianmsuanidslulafinyniu Wasanidslulefinenaazi@danuaziinanuanliluanl&svanile
da/ a 1 a a 1 £ a a ilddgl = o £ o
wananfildslulefnanaazdaanisnuainiaestanila denaliilaesofuinlfntu vseanaazinlinnamieu
gaateulmdtagannsrestanlfndy Essa et al. (2010) 18971491 UanlanlE5uenunsuas B. subtilis kaL/%ise
Lactobacillus rhamnosus #n1svdnuaeseuladeluaa TUshead wazlaildafan Promnuan & Kiriratnikom
(2018) 378191191 Usz@nsn1nwns e unseslalawnen EFueunsd3u B. licheniformis 10° CFU/MTan5u

' =*X v < o Y o = ) dl’l 1 ' 1 1 1 '
HINNINTAATUANGINITRE AL 16 51]\1‘]/]’111/1@[5]ﬁ"]ﬂ']ﬁ‘L‘]J@ﬂuﬂﬂﬂﬂi‘LﬂuLu’ﬂu’ﬂﬂﬂQWﬁﬁ]ﬂ')‘]_lﬂllLLﬁ]iNLL[ﬂﬂﬁﬂ\i’aﬁl N

o  a aa

iad1Atyneadad (P > 0.05) Rodmongkoldee et al. (2017) Anmnanasitslulafinsanisainiulnuazans
sapsngrastamue Tnaldldslulefnnanasinddagludndounansneiu 4 szd A 0, 0.5, 1 uaz 1.5
wafifus wudn ansnisilaauavnafuilesresdavuanlsfuamisnantlslulasin 1.5 wefifufiviaiy

1.63 + 0.04 %\1ﬁ‘hm'w;mﬂmnm@m%u@sjwﬁﬁm‘ﬁﬁmmmﬁﬁ (P <0.05) §n3132An8 lULAALTANIINARDY

Tdusnsinaiuneatia (P > 0.05) dhsnsannnaaasianiiangedu analiasnnainidsiulefiniaouaiunsalunig

a o

a oy P a o ] ] R a A = a
L@?N@iqﬂqﬂﬂﬂﬂuuﬂzl’wmﬂqqﬂmqquumﬂiiﬁ Imﬂﬂqﬁ‘iﬂl,l,ﬂ\'iLL‘ENW'LW]Lﬂqzlu'ﬂq\?Lﬂu@qﬂqiﬁiﬂﬂﬂqimﬂm@qi

% ﬁ’l 1
fAuaanalsm

a

nAumulsanuuldamiznguansinnamnsanulianiuuazidantlan 1Hun lalalasd (Lysozyme),

o o

pzRziag (catalase) TsAiaa TafiunumdrAtylunistlesiuaelsn lalelafiiuenlsmignslunisdiiuge

(7

v
= o

wuAN FaLazlafa NANANNI TN AL NI AR LLAT TN TNUINLAZLNINAL (Magnadottir, 2006) n131H

amnsuanidslulesndinasenilaleladuansinaiunnssazinan wudi aAnlalalosdaesaniadiuueiingeaumaa

=

Ta5uauisuanidsluledn 1 - 2 heu adelsfimuileininadeulidudaimanuaiiise Streptococcus

a o

agalactiae Anlalrladazanaalutos 5 Sunsnuazaziinauluiui 10 Wusiuld wanedr gRANAULe9laNENIg

” & o a & = v 0y o o A aa X Ao \ a -
'&?qﬂbﬂuﬂqﬂ@\?ﬂ@qmﬂlﬂ@ T@ﬁl@qﬂqﬁ‘VIWUﬂ@\?slu'&NN@WjﬂLL'Llﬂ‘V]Lﬁ‘El S. agalactiae ATNANTEUSUIIYIU LTLIEUATL

<1

11n wazdies An1saniaen dafludnsnzeinisiclleeslarfndeluaiFusinil Galagarza et al. (2018)

712197191 A lalgladuesdantansuaunsuan B. subtilis wanaiwllRINIzaza walnanInIINuAfa 1

NAR IUITEzeNg (Maanisld 51 1) Prapansak & Nonthawit (2017) Ansndse@vnsn1nwees Bacillus pumilus Auen

932



MeEsIMENAIaRTyIW T 25 (R1TUN 3) Muaneu - FuNAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 UNAINHIAY

o o - \ Ay o % aa & a o
1mfﬂﬁﬂﬂ@7%L@ﬂQ1uWWiN WL ﬂ’]ﬁ‘[ﬂ'ﬂ‘]_lm&mw]\‘]quﬂNﬂuLL@%mﬁumuVﬂu‘EiﬁwLWN‘ﬂusLuﬂmu@VNm?Vlm@@ﬂu

Hesdumnisuazluniin a8in913Am1N Richard (2008) Anm1uaresuansmnaigdduannisidslulefnsanany

]
a

fnunulsauaznisaeuaussnieiAniuseslaiia wudn dannlssuldslulesin lafiaanuuansnelunng

Q

winAvTe lalalad duyuinayau smuludinugdussiuneuivansasiuawmslinpandawniziisednaang

[%
v o o {

41 s & L ] - A a P g =
ANAINNITAALTA S. iniae NAUNTANAY QQHHLLW@QV}NWT@\TITJ?VL‘UT@ﬁmLL@&@Q’]WLLrJm@@ﬂsﬂ@\‘iﬂq?mﬂ\jﬂ@qﬂ'ﬂq@qg

= o ¥ J a a a Yy o dl ! o v
Heuannliiaana ABNITLITEY wulnuaznRAuiulsauansneaiula

al q

o

1uqun1sduAndendantlaan (phagoeytosis) ilunalninugiuresszuugifuiuiuulisnmt

¥
& o

Aendeiuisad ﬁuwmmﬁwﬁ@iun’nﬁm’ﬂmﬁunw@ﬂmuumuwémmwmmL%”@T,m AnSuNNNue 1M
B. subtilis aziiaanuanunsnlunissuiudulandasyldaau (Nayak, 2010) duRsaRIunaaesil Uaniia
fidgdapenauanlusiuledndAnsduindsudandaenganinganimaaesd inan lsluledin vdenis
NAABS ﬁ@wq 11701 ua 2 ey uasudsansinnnsandenialsa Streptococcus agalactiae \uszaziaan 15 Ju
Uanilafiaedntevsnasiuslulein B. subtilis fiAnnisdufududandaengeiu enaazilesnainqaurian

doudorlunisanannuasanaaslarasslununuIuiugs (Telli et al, 2014) Afanssulaleladgendnge

q

1 = o o

AaLANat1elat9llEdATY (P<0.05) Magnadéttir (2006) nanadn lalalasdiflulisfuninlififianisuanaans

o

o '

(lytic protein) N NAATYAoszuLNNANTULLLTNATINE Haouatnnsnlunisinanauiagasuuaiiee
2 & o & A

wnsNU9n gaxntanuidll iWendan @5u waziileite

nsuaatiileseanlaiueulaeaulunsziinunig respiratory burst activity HATUIENINTLIUNNIALTY
Audandaenaeamas 3an1madan NBT unisdsuifivnisduiudandantaanaeasadionsiawaz Tululal
(Sahan et al., 2014) UafianliFuanmsnanlisiulesin 10 1./ 819119 1 nn. AA1 NBT gand1ganisnaaedila
nanTslulefn Wedeaasy 60 44 wazuasaninnisan@enalsa S. agalactiae Wluszazinan 15 41

= :// Q‘y 1 £ a o o £ a a a 1 £ o 1

annsAnEATIE wudn nasliianmsdaniannduinliidanasyduinandinisliienunsilan 5 dusie

&unn9i atislafinnu Villarroel et al. (2011) 31891191 Uantafiealiionnnsyn o Adulinisiasauauia lduansng

o dl ¥ o d’ < o A tﬂl % :/ v
ﬂ‘l_lﬂ'é'\]’Wlsm‘ﬂ’Wﬁ’]?Vlﬂ’Ju geanaaziilutuanglunisunyiuls L‘wmmmunummﬂmmﬁﬂﬂ;mQmmwmim

a7Unans3e

o

naugdanlslulasin 10 wa./e1w19 1 nn. andunislienmeynduusnan lslulafindUandiiudianid
asnaliitlss@nsninnisiaseyauin LL@%@VME’WH’]??@@W}ELﬁm@jd%yul,ﬁ@Lﬁﬂuﬁuﬁ;ﬁﬂ’]i‘%ﬂ@’m%u y Farhaalal
sfugiesliildslulafinnndu s zaduntdunsdauanunsnddinaguazinauli ludn ldszazie i ldidas
UszneinAldanalunisaemu uenaniinnasuilsluledniidougan sy @ngnmnssunudsudantaeauaz

a

Aanssulalelasiaestlantiagedu Gvanaaslidoudonliflanlniduiulsamnilsaszuinfiniu

namnssuLlsznA
NiddeRlAFUNMsatuauLUN1IdE AIndTinddeuaANdINITINNINTNEAS HaNENAELNTA

sutszanniusiuiu Thutseann 2561 InanisadiayuaInginauANENITNNTIAEUWTNR (91.)

933



MeEsIMENAIaRTyIW T 25 (R1TUN 3) Muaneu - FuNAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 UNAINHIAY

LANATA9DY

Essa, M., El-Serafy, S., El-Ezabi, M., Davboor, S., Esmael, N. & Lall, S. (2010). Effect of different dietary
probiotics on growth, feed utilization and digestive enzymes activities of Nile tilapia, Oreochromis
niloticus. J. Arab. Aquac. Soc., 5, 143 — 161.

Fisheries Economics. (2016). Situation of Tilapia Report. Retrieved August 1, 2019, from

http://fishco.fisheries.go.th/fisheconomic/pages/fish%20tilapia.html# (in Thai)

Galagarza, O.A., Smith, S.A., Drahos, D.J., Eifert, J.D., & Kuhn, D.D. (2018). Modulation of innate
immunity in Nile tilapia (Oreochromis niloticus) by dietary supplementation of Bacillus subtilis
endospores. Fish & Shellfish Immunology, 83, 171 —179.

Georgiadis, D., Schwarz, S., Baumgartner, RW., Veltkamp, R., & Schwab, S. (2001). Influence of Positive
End-Expiratory Pressure on Intracranial Pressure and Cerebral Perfusion Pressure in Patients with
Acute Stroke. American Heart Association, 32, 2088-2092.

Kuebutornye, F.K.A., Abarike, E.D., & Lu, Y. (2019). A review on the application of Bacillus as probiotics
in aquaculture. Fish & Shellfish Immunology, 87, 820 — 828.

Hai, N.V. (2015). Research findings from the use of probiotics in tilapia aquaculture: A review
Fish & Shellfish Immunology. 45, 592 — 597.

Magnadottir, B. (2006). Innate immunity of fish (overview). Fish & Shellfish Immunology, 20(2), 137 — 151.

Mukherjee, A., Chandra, G., & Ghosh, K. (2019). Single or conjoint application of
autochthonous Bacillus strains as potential probiotics: Effects on growth, feed utilization, immunity
and disease resistance in Rohu, Labeo rohita (Hamilton).

Aquaculture, 512, https://doi.org/10.1016/j.aquaculture.2019.734302

Nayak, S. K. (2010). Probiotics and immunity: A fish perspective. Fish & Shellfish Immunology,
29(1),2 - 14.

Parry, R.M., Chandau, R.C., & Shahani, R.M. (1965). A rapid and sensitive assay of muramidase.
Proc. Soc. exp. Biol. Med, 119, 384-386.

Prapansak, S., & Nonthawit, A. (2017). Efficacy of viable Bacillus pumilusisolated from farmed fish on
immune responses and increased disease resistance in Nile tilapia (Oreochromis niloticus):
Laboratory and on-farm trials. Fish & Shellfish Immunology, 67, 199-210.

Promnuan, K. & Kiriratnikom, S. (2018). Effect of Different Levels of Bacillus licheniformis Supplements in
Diets on Growth Performance, Feed Utilization and Intestinal Bacteria of Hybrid Red Tilapia.
Thaksin.J., 21, 43 - 50. (in Thai)

Richard, A. (2008). Effects of Probiotic Diet Supplements on Disease Resistance and Immune Response

of Young Nile Tilapia, Oreochromis niloticus. Journal of Applied Aquaculture, 18(2), 23-34.

934


http://fishco.fisheries.go.th/fisheconomic/pages/fish%20tilapia.html
https://doi.org/10.1016/j.aquaculture.2019.734302

MeEsIMENAIaRTyIW T 25 (R1TUN 3) Muaneu - FuNAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No0.3) September — December 2020 UNAINHIAY

Rodmongkoldee, M., Leelapatra, W, & Thaimuangphol, W, (2017). Effect of Probiotics on Growth
Performance and Survival Rate in Anabas testudineus. Journal of Science and Technology,
Ubon Ratchathani University (Supplementary). 82-89. (in Thai)

Sahin, K., Yazlak, H., Orhan, C., Tuzcu, M., Akdemir, F. & Sahin, N. (2014). The effect of lycopene on
antioxidant status in rainbow trout reared under high stocking density. Aquaculture, 418 (419),
132-138. doi: 10.1016/j.aquaculture.

Secombes, C. J. (1990). Isolation of salmonid macrophages and analysis of their killing activity.
Techniques in Fish Immunology, NJ 07704-3303, 139-154.

Senasri, N. (2015). Effect of Bacillus spp. as Probiotic in Feed on Nile Tilapia (Oreochromis niloticus)
Culture. Rajamangala University of Technology Tawan-ok Research Journal, 8(2), 61-66.

(in Thai)

Suwan, C. & Chitmanat, C. (2017). The application of probiotics for Tilapia culture. Chiang Mai Veterinary
Journal, 15(1), 15— 24. (in Thai)

Villarroel, M., Alavrifio, J.M.R. & Lopez-Luna, J. (2011). Effect of Feeding Frequency and One Day Fasting
on Tilapia (Oreochromis niloticus) and Water Quality. The Israeli Journal of Aquaculture, 63,
1-6.

Wang, L., P. Liu, Z. Y. Wan, S. Q. Huang, Y. F. Wen, G. Lin, & Yue, G. H. (2016). RNA-Seq revealed the
impairment of immune defence of tilapia against the infection of Streptococcus agalactiae with

simulated climate warming. Fish & Shellfish Immunology, 55, 679 — 689.

Wang, Y., Hu, S., Chiu, C., & Liu, C. (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, 1050 -1058.

Widanarni and Tanbiyaskur. (2015). Application of probiotic, prebiotic and synbiotic for the
control of streptococcosis in tilapia Oreochromis niloticus. Pak J Biol Sci, 18(2), 59 — 66.
https://doi.org/10.3923/pjbs.2015.59.66.

Yoshida, T. & Kitao, T. (1991). The Opsonic Effect of Specific Immune Serum on the Phagocytic and
Chemiluminescent Response in Rainbow Trout, Oncorhynchus mykiss Phagocytes. Fish Pathology,

26(1), 29-33.

935



