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Abstract
Background and Objectives : Asian sea bass is an economically species is widely cultured in coastal area.
In Trang province, Asian sea bass is popular raised in cages distributed along coastal arear and estuaries,
using both commercial diet and trash fish. Although commercial feed encourages better growth performance
but its increases costs significantly. Some farmers try to used trash fish as feed because it is readily available
daily. However, the constraint of trash fish is variable nutritional values that effect on fish growth. Therefore,
the objectives of this experiment are to seeking for cost-effective diets by replacement fish meal by fermented
soybean meal with Bacillus subtilis var. natto in order to investigate the effects of this alternative feed on
growth performance, feed efficiency, and feed cost in Asian seabass farming.
Methodology : One thousand and two hundred Asian sea bass with initial weight 37.00-38.18 gram were
randomly distributed into twelve net cages (2x1.5x2 meter), one hundred fish per cage. The three experimental
diets were the commercial feed for sea bass (CM), the diet contained fermented soybean meal (NT), and
trash fish (TF). Fish were fed once daily (8.00 A.M.) till satiation for 160 days.
Main Results : Mean body weight, specific growth rate, Survival rate, and yield/cage of Asian seabass were
not significantly different (P>0.05) among all treatment groups of fish. However, feed intake, feed conversion
ratio, protein efficiency ratio, and feed cost were significantly different (P<0.05). The Asian seabass fed on
CM diet had the lowest feed intake, followed by those of fish fed on NT diet, while fish fed on TF diet had the
highest feed intake. Feed conversion ratio of fish fed on NT diet was not different comparison to fish fed on
CM diet, and showed lower than those of fish fed on TF diet. Protein efficiency ratio of fish fed on NT diet was
lower than those of fish fed on CM and TF diets. Fish fed on NT diet had the lowest feed cost, followed by
those of fish fed on CM diet, while fish fed on TF diet showed the highest feed cost.
Conclusions : The results of this experiment showed that Asian seabass fed with partial replacement of fish
meal by fermented soybean with Bacillus subtilis var. natto had similar growth performances, survival rates
and yields with commercial feed or trash fish. Additionally, it could significantly lower the feed cost for
seabass raised in cages.

Keywords : Bacillus subtilis var. natto ; fermented soybean meal ; alternative protein source ; Asian Seabass
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Table 1 Ingredients composition, nutritional value and feed cost of experimental diets

Experimental Diets

Feed ingredients (%)

NT cma TFP
Fish meal 47.00 NA NA
fermented Soybean 14.00 NA NA
Rice bran 6.80 NA NA
Broken rice 20.00 NA NA
Palm kernel cake 3.00 NA NA
Corn meal 4.00 NA NA
Cassava flour 1.00 NA NA
Vegetable oil 3.40 NA NA
Vitamin Mixture* 0.40 NA NA
Mineral Mixture* 0.40 NA NA

Nutritional Value (% dry matter basis)

Protein 36.79 37.32 11.62
Lipids 4.06 10.14 1.74
Ash 16.20 7.16 2.05
Moisture 5.26 6.94 81.97
Gross energy (MJ kg™1) 16.55 19.20 3.41
Feed Cost (Baht kg™1) 33.20 50 18

In 1 kg of Vitamin Mix consist Vitamin A 10,000,000 IU, D3 2,000,000 IU, E 1,500 IU, thiamine 2 gm, riboflavin 2.5
gm, pantothenic acid 14 gm, pyridoxine 2 gm, cyanocobalamin 10 mg, folic 0.5 gm, niacin 12
gm K, 2 gm, and Vitamin C 20 gm

In 1 kg of Mineral Mix consist of Ca 100,000 mg, P 80,000 mg, Cu 2,500 mg, Fe 1,200 mg, Mn 1,200 mg,

Zn 1,540 mg, K260 mg, | 740 mg, Mg 2,160 mg, Se 10 mg, and Co 240 mg.

NA = non data
@ The compositions of CM diet are fish meal, squid meal, wheat flour, soybean meal, fish oil, vitamin mixture,
mineral mixture, quality preservative compound

b Nutritional value base on fresh fish

NT = Formulated diet contained fermented soybean meal
CM = Commercial diet for sea bass

TF = trash fish
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Table 2 Growth performance and survival rate of Asian sea bass fed on experimental diets for 160 days
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All values are mean + SD Obtained from four replicates.

The values in the same column with different superscript letters present significantly different
(P<0.05)

CM = Commercial diet for sea bass

NT = Formulated diet contained fermented soybean meal

TF = trash fish
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Table 3 Feed utilization parameters of Asian sea bass fed on experimental diets for 160 days

Experimental Feed utilization parameters
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All values are mean+SD Obtained from four replicates.
The values in the same column with different superscript letters present significantly different
(P<0.05).
* Based on wet weight of trash fish
CM = Commercial diet for sea bass

NT = Formulated diet contained fermented soybean meal

TF = trash fish

HANAAUAZHAUNUAIDINT

ANNN1INAABUALILANZTNITNINLIN T HAKNAR TN LRAE 34.65+1.95, 33.51+£1.06 WAy 36.42+1.46

o o aa

Alanfusansyds muanau TeldfanuuananiuedliadAyn1eaiia (P>0.05) (Table 4) AUNUAIDIUNTHE

q

o o v

nezdalaat Hmauumnseiuad s ldad Ay nieadis (P<0.05) Uanlgsuenmns TF UNUAIRIUI96aNI99
mm’?‘iqm (2,482.93+ 76.42 UNBIANTLN) spvanniTulaniilgiuenmis CM (1,947.80+22.79 UFansedq) dqid
Uan#lEFuans NT Sfunusremssienszieianige (1,559.63£13.57 uwsianszds) (Table 4)

”unummmﬂummamﬂmnzwwmﬁwﬁﬂ 17lansu TnafuInaINIANeNILAL S AT LANIS
WU AAauuananeaeneliludnAyn1eadia (P<0.05) TnenlanTiaeaganenns NT ﬁﬁunummmﬂm?{ﬂﬁ@ﬂ
‘ﬁfqm (51.36+1.70 unsatan 1 Alansu) se9aen Ul A egaganuns CM (61.44+3.48 unsialan

1 ilaniu) doudannldiuanmns TF euyuaAtamsedeInign (74.75+3.34 uwsiatlan 1 Alaniu) (Table 4)
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Table 4 Yield and feed cost of Asian sea bass fed on experimental diets for 160 days

Experimental Yield /cage Feed cost (Baht)
Diets (kg) Cost per cage Cost per 1 kg of fish”
CM 34.65+1.952 1,947.80+22.79P 61.44+3.480
NT 33.51+1.062 1,559.63+13.572 51.36+1.702
TF 36.42+1.462 2,482.93+76.42C 74.75+3.34C

All values are mean+SD Obtained from four replicates.

The values in the same column with different superscript letters present significantly different
(P<0.05).

" Feed cost per 1 kg of fish = FCR x feed price (Baht kg'1)

CM = Commercial diet for sea bass

NT = Formulated diet contained fermented soybean meal

TF = trash fish

AangainanisIas
NN9INAABILALNLAINTINGT7 patiamIgIdagldmiudaingneang (CM) IMNTNANTANABININAE
{9 Bacillus subtilis var. natto (NT) waztanan (TF) lunsydailuinan 160 91 wudn Uiusinieds Lazensnig
wanyiAnInamne aasandldsuaimns NT ldfiaanuuansnaiulanniaassaaanis CM uazanyis TF 8119
£ oAy o - o o v a o £ v o A o . P
NT T9RAUNANT8962ma89u1sN MM IFN1TAUe M T1e9L ANARRIANTY NINdntaluaesalg B. subtilis AsX
N1385198137ANAU (flavor compounds) 4 Butylated hydroxytoluene, Eucalyptol (Abd-Alrahman et al., 2024)
Y = \ o &0 \ P o A D) .
nslddawmasanaunudantluluenunsdndinaiuisanawnulallunn Wesanndamaesiansiiulnauy (ant-
nutrional factors) WATAINNBENNAUBINNT (palatability) Yae (Phumee et al., 2011, Daniel, 2018) daualidan
fnsasAuinanas quumwﬁﬂé’qmauﬁﬂ’ (fermentation bioprocess) @18130n14A#17ANLINTLE oA
non-starch polysaccharide (NSP), trypsin inhibitor La¥ phytic acid LaziiNANAIMININTUINIG sanDeTaEtias
Tlsfudaunidnas dsnasen1snszfun1siuenung uaznisiaseyiAulnaesdndun (Chen et al., 2013; Yant
et al., 2019; Hamidoghli et al., 2020; Phumee & Kerdprang, 2024) a1nn1sans1Asall n1snua1uns1esdan
NARBINLALNFA DM FUANTUNARININ (NT) Hnsnue1usandndannlesu oM denaldlanlasuannis NT
fAnnaasyiiula lduansA1esandanffuenyis CM waz TF wddndamaaeamin azdaaldlanfvenmisuaznig

S 4 R R T

Wwarytiu Ay wit e uBunainawuns ldundiuld Saaeunmeawnudantusaatamasmind,
naunuNIzaU 80 iwasidus dwnaliilan Japanese seabass (Lateolabrax japonicas) HnnsiastyiAuinanas

FRTINNTUANLLBLANTU Laztsz@nBn nniseieaanas (Rahimnejad et al., 2019)

1126



AIANTIMENANEATYINT TN 29 (R1TUT 3) Fuenew — FuIAN WA, 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.3) September — December 2024 UNAINIRY

s wantiarestantesuenuns NT e ldseantdanflasuens CM wazieAsesndndainls sy
21917 TF LE41N190aN D1 UA0915N 11481113 128 4UaTNNITNUBN U TRALAINZINGT1T WALFNIIDIMNINNY

Taendndailasuanunis TF deealiansuaniilasestanilasueunssanans dasndndanilasuaiuns TF

1
o A

A
9L 0991N819119 NT waz CM HiszunauldsiusanluainislnaifAeany Ae 36.79 way 37.32 e fidusl

o

ANANAL A0uEewng TF Ailszunnslilsfiugon 11.62 nlefifusd awinldilainznennluszazvilangu (grow-out

=3 -

stage) NANARIN13IUsANL Tz DL 40 wWafidusl (Boonyaratpalin & Williams, 2002) faefiua1us ludTunm
wnau el la s uldsfuaunsianiafaanns asdauald dnsuaniiiasasilanlaiuauns TF geaiu
Plaipetch et al. (2008) 1e9nuuanT1sAn = lulannzneana dndanneassilslaianiuenmis Hibuaemisi

a o Aﬂg’ U ldl Yo < o =3
ﬂuLL@x‘ﬂBﬂi"WLL’Z\]ﬂLu@QQﬂ'J’]ﬂ'Z\l’W]blmi“U@’m’]iLNm@qLﬁ‘@gﬂ

a

1s2@nan1nnns 19 ldsRu (PER) aastdannenwarailasuenung NT Jusz@nininnisldisin mndndan

UM CM uae TF adneilidadAnynieala (P<0.05) ﬁaﬁtﬁmmnimﬂﬁﬁ‘umﬁﬂmﬂzwwmLﬂuﬂmlunzju
Awlite (carnivorous) AR anaTuawns anansndesuayldTsAuanndndlad (Petersen et al, 2011) Aavinlsf
Usananmlunsldlilsauannilangs (TF) Andntainsnaanailésuensng NT Wisesso et al. (2021) 1§anea1u
sAnanmnisdesllsfiuaadtainemnaanadn Uszansnwnisdesllsiiuanndamaswinldmliseaintansi
wazAndnlusfiuanndnatneg anusii Thompson et al. (2008) $18911911a7 Sunshine bass FaflutlanAuile
fiannuanunsnlunnstian avnsfitidanisznauaeslantlu TdRndnndamaestlu uazitwAeaiu Mundheim
et al. (2004) 31897191 Uausanea (Salmo salar) a1x1sadesldsAuarndantulanndnlysfuainie
anBeLnsAnEN R inissaesmsananeiuly il %ufaﬁ_ﬂiﬁmﬁmLL@zﬂ?mmm@ﬁmqﬁumﬂumwm@m
LANFNaTY BalunImAaeeAl 011 CM Al AeLaNnEna1ne uaslisiundnunantlantiu wiinty uas
nndawaes usluenmns NT ﬁmiwmLmuﬂ?mmﬂmﬂuslu@;mmmié’qaﬁ”muﬁ@wﬁné’wL%ﬂ B. subtilis var.
natto U3uneu 20 wWefidusaealilsfiuanniantlu mequﬂi:ﬂ@umnﬁﬁluj Toun danadna 579419 nnén
e wazdalnarlu Aeinlslssanan1nns14llsauannenns NT sndnanvnsafings feusinislddamans
waindaeida B. sublilis var. natto liugauilsznatrasenvng danalsilsrdvannnnsl4lsfiuannanvnsifisd
wrllszAnSnnnnsslasiasnnsldlisAn ﬁﬁqiﬂqwhﬂmﬂu (He, et al., 2020; Rahimnejad et al., 2021)
Uannznennaitldsuevnsuiaz i funne i (FI) FRINTUANLLe (FCR) wazlsz@nsnan
n131E1sAY (PER) wansnani e Ll L aE R A ﬂmﬂfzwwmuﬁimn@jmﬁmamﬁm&i@ﬂim’q
Tdusnsinaiunads (P>0.05) Li‘laﬁmqmﬁunuﬁmwmﬂummﬁmﬂ@’m:ww’mﬁi@m:% WAZ AUNUAIBIYNS
sivinuinuan 1 Alansu wm'wﬁunummmim@qﬂ@fmzwwwﬁLgmoﬁ”wmmi NT Andndannemeanaiiaes
81879112 OM Uag TF mudndy Inslansnaanafiiaeasaganmis NT ﬁﬁunuﬁhmmiﬁ%mdq Uannenaanni

RENAIE071S CM UaY TF doznnnu 20 waz 30 wwafidiusl mnady 1Hesanenmns NT Hiunun1snanenmng

| '
o

33.20 umsiaitaniu Aansfau1s CM §31A1 50 umsieilaniy uazdauddnanuns TF azlisna1nanngn Ae

(%

18 uwsianlanii wsianung TF Affunuensfinu uannda uazdnsuanilagandisae awinldsunuenenins

q

Tun191aeegengalun1amaaeeniail
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agluanisian
ANHANNTIAATIT uansIiiiudn nslddomaesuindaeda Bacillus subtilis var. natto \ugaunas
Tuamns dusudainzmenng Anasaiduls dnssen waslinananliseainnisiaasdosanmadagiiagy

' v

AUFUUAINENT19 LazUandn WANFUNUAUEIUT ANNAR WHaauiuaIunen 2 wie aududnniuasnaes

) q

o 4y - y
NERINIEIRENLAT Newennn veansul uazinee I igeausialyl

anfngsNUszn A

Tasens9dailafunisaduayuuistanneanududsnananAans 39uuaruianssy dszand
2

o

WNSANINT 2564 HA4E0T0LANY ANTINIUAMENITNNIANETNINEANART IAtLazuinngsn Natiuayuuidy
wazrevauAns AMEANaIAanfuazinalulatnisdszas uudnandanalulatisnanenariads Inanannis
Tunsaiuayuginanivazanunlunnsidaaisll 1ereunn fHoansade uwazinAnwia 3 amnzaeNdndun
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