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Replacement of fishmeal by meat and bone meal and solvent-extracted
soybean meal in Juvenile Asian Seabass (Lates calcarifer) diet

LY 1* Awv Jd A dq % 51 = A 1 v A v 2
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unAnsa: ma‘ﬁnmmmmwuﬂmﬂuﬁwLﬁ@LL@zﬂizqﬂﬂu waznndamaesaimindusiialainzmzdden lu
2I7UAINEN @:ﬁuﬂmﬂumﬂuzﬁmmu@mmm@wmm‘ﬂ AR 30% mﬂ&u@mﬂ?mmﬂmﬂumnzgmmuau
waznaunudaeiileuaznszanilu (MBM; 16.8%) uaznindawdesialinzmziden (SBM; 21.0%) Uansm
gaEndunmaaesditmineATsesh 5.10-5.33 nfu e wnsTuaz 2 AX uuLinas Wuszezioan 10 diland
Lﬁ@éuqmmiwmmﬁmﬁﬂﬁqﬁLﬁ'm@%uﬁiﬂd”ummﬁmn@juﬁiﬁ%umm@ SBM tiwiinga L‘ﬂ'm'%ur;‘i‘ﬁzgmﬁ@ 0.51 nfu/Au
(P <0.05) Uanil&5ua 112 SBM fsmuaniie LmeiL@?m&lLﬁuTmﬁﬁL‘W’w"l,m'ﬁLﬁ@Lﬁﬁuﬁuﬂmﬁi@w’%ummi@m
%I‘w] (P<0.05) WU3N9ALsENaLNIAN Tuiieran uazs Taiumnsineiuad9liedAyn1eadia (P=0.05) anidu
Anladfilusatan uarluiu TaeludannguiléFuanusens SBM fiAnguga (P<0.05) nsfinassiuans
Iiudranunsnldilenaznszgnilunaunuilaniulugnsaimsldfeszsu 50 wefiaudlaglaidawansznusie
maaryiule nnslduselaniliansanms uazesdilszneumaaiinesiietansms wintsmaunulantugas
nndasdesaimirdurialinamandenliasmaunantuiundn 50% lugmsemng

AdAny: Uanena, danly, L'ﬂmmzm'z@ﬂﬂu, nndwaesaininiusialinsmzizen

ASBSTRACT: The present study was to investigate the effect of replacement of fishmeal by meat and bone meal
and solvent-extracted soybean meal in juvenile Asian seabass (Lates calcarifer) diet. Fish with mean wet weights of
5.10-5.33 g per fish and fish were fed experimental diets twice a day with ad-libitum for 10 weeks. At the end of the
experiment, fed diet fish with SBM inclusion for replace fish meal had poor growth rate than other groups both in
weight gain, feed conversion ratio and specific growth rate (P<0.05). The study showed that all treatment groups had
no significant difference on chemical composition in carcass of terminal period (P =0.05). Fat content in carcass and
liver was increased in fish fed diet with SBM inclusion (P<0.05). Therefore, the study indicated that fish meal can be
replaced with meat and bone meal at 50% and less than 50% with solvent-extracted soybean meal without negative
effect on growth, feed utilization and chemical composition in carcass of juvenile Asian seabass.

Keywords: asian seabass, fish meal, meat and bone meal, solvent extracted soybean meal
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Uanenaang ﬁ%mﬁmmmﬁmqm’] Asian
seabass 130 Barramundi f309193nenAnansin
Lates calcarifer ﬁﬂmgmluﬂ?zmmmuqﬁmﬂ
wide ulanilels nuniusenisilaguudlas
seAuANNLANTANANG wava NNl Fusalugn
ﬁﬁﬁﬁﬁmmju@.\ﬂﬁﬁ (Boonyaratpalin et al., 1998)
\Hetlannenaildenn sa1@a anansatinantszney
2197 LAUAINUA1BLUTIAN ATIANNAINFABINTT
ﬂJ‘ﬂdﬁl@ﬁmLL@x%’U?IﬂﬂﬁTWﬁWQ\‘iLﬁmﬁﬁmﬁuﬂ@ﬁ
meﬂﬁwﬁm%mm’u daan wazdaniia usu

WnndnFesa 60 mfaqﬁunuslumanu'gm
Anfindendaiaeanmis (FAO, 2006) Tagilan
ﬂmﬂuimqawﬁﬂa?wﬁmlummﬁmmm@ﬁmfﬁﬁ
Ussinniniieiuamng danthufluuvssresans
BINIFN muiﬂimu nenezilu nealadu InAu
WATLTETR) yananiifdaeiAETALlLemNS
ﬁ@ﬂuuﬂmﬂummmzﬁummmunmmqmumma
FasmHThunaallsfiumfinamg Bunansuaaan
Uugfaasd wituwaliinliifeanasonoudosnis
I%ﬁQQ%uslu@mﬂm (Prachom et al., 2013; Tacon
and Metian, 2008) Fatlaneneang dludndin
‘]Jimwﬁwﬁ@m\iLﬂiiﬂgﬁ@ﬁﬁﬂﬁmmmﬂmmim
Lﬂuﬂmﬁmmﬁmms‘[ﬂiﬁuﬁqq (NRC, 2011) waz
dnnsldlandulugnsanunsdiniudannemng
szannuFatay 25-35 (Tacon and Metian, 2008)
SelndiAneiuniald darlulugmsawneds waz
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damzia nanaaasiildinnisinsnazesnsld
Fagaudiduuvasiisfiuandadun fe Wewas
nszgnily wazlisfiuanita Aenindawaesara
dsuaialinzmizn@en Wenaununisldilan
Julugnsaiunsdainznaznasanisiasiiula
Usz@nsninnsl szl Frasanmnaitenlu
wuslunsldsanaumadeniiduuvasllsfiu
Tunimmawnudantduluamisdainema
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(Completely randomized design, CRD) Iaaing
NAaRILLNeaniy 3 TAN1IMAABY TANIINAADY
az 391 1url grsanmsnaLAu (Control diet) gas
mmaﬁlﬂﬂ@LLa:mz@ﬂﬂuwmmuﬂmﬂu (MBM)
LL@&ﬁﬁepifﬂﬂW@ﬁHﬂﬁﬂﬁqmﬁmmﬁmiﬂmmwz
wasnnaunulaily (SBM)

ar a

ADALUAZRIUITNARDY
Sonaumaniild duuvssrestiafiu | fu Uad
Uy uarnindawvdeaiminfuaiianzmizden
zdfauf;"mqﬁum%ﬂmmmmiﬁmﬁﬂmLmuﬂmﬂu
dusumsmeaesil Ae L‘ﬁ'ﬂLL@xﬂ‘a‘:ﬁ@ﬂﬂu WAZNIN
famdesainisiuaiinlinzmeifen anusin
dauila 41rin WdngAuRInIstAsIEw
asflsznauniaeilnauandlu Table 1

Table 1 Chemical composition of protein sources (% dry weight basis)

Chemical Fish meal Meat and bone Solvent-extracted soybean Dehulled soybean
composition meal meal meal
Moisture 7.3 5.1 10.7 11.0
Protein 62.2 52.2 45.6 49.0

Fat 9.1 3.8 0.6 0.5

Fiber 0.0 0.0 6.3 3.8

Ash 214 38.9 6.3 6.3
Nitrogen free - - 30.5 294
extract’

* Nitrogen free extract (NFE, %) = 100-(Moisture + Protein + Fat + Fiber + Ash)
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graanmamaaeinisAuInlisAuTmu
(Isoproteic) wazlagi (Isolipidic) InaAsafiy Tu
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wazilszmalng (%ae18z 35) (Tacon and Metian,
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nsandFaailantuadiesay 50 ANgRIAILIAN
mnﬁuﬁmﬂmuﬁwLﬂmmzﬂix@ﬂﬂu WaTNIN
fawdesialinzmzilaen manunallsfiug
wielannisanaspasszauilandulugnsaims
Fuannaveansaeziluaiulaeldnsnasilu
faAnzif (NRC, 2011) (Table 2)

Table 2 Ingredients and chemical composition of experimental diets

Ingredients (%) Control MBM SBM
Fish meal 30.0 15.0 15.0
Dehulled soybean meal, solvent-extracted 24.0 24.0 24.0
Solvent-extracted soybean meal 0.0 0.0 21.0
Meat and bone meal 0.0 16.8 0.0
Poultry byproduct meal 8.0 8.0 8.0
Blood meal, spray-dried 6.0 6.0 6.0
Wheat flour 22.5 21.2 15.5
Tuna oil 8.5 7.8 9.3
Vitamin premix’ 0.1 0.1 0.1
Mineral premix’ 0.5 0.5 0.5
L-Lysine Hydrochloride 0.1 0.2 0.2
DL-Methionine 0.1 0.2 0.2
Antimicrobial agent® 0.1 0.1 0.1
Antioxidant’ 0.1 0.1 0.1
Proximate composition by analysis (% dry weight basis)

Moisture 10.5 10.6 10.3
Protein 42.5 42.0 42.2
Fat 12.4 12.2 12.3
Fiber 59 6.0 6.2
Ash 12.2 12.6 12.4
NFE® 16.5 16.6 16.6
Gross energy (kJ/g) ° 1449 1438 1445

Witamin premix (unit/kg): vitamin A 12,000,000 IU; vitamin D3 2,200,000 IU; vitamin E 100,000 mg; vitamin K3 12,000 mg;
vitamin B1 25,000 mg; vitamin B2 25,000 mg; vitamin B6 23,000 mg; vitamin B12 43 mg; Pantothenic 75,000 mg; Niacin
125,000 mg; Folic 4,000 mg; Biotin 800 mg, vitamin 150,000 mg; *“Mineral premix (mg/kg): Potassium 8,000; Magnesium
600; Cobalt 0.05; Copper 5; Iron 50; lodine 5; Manganese 5; Selenium 0.3; Zinc 37; *Antimicrobial agent (%): formic acid
63; propionic acid 32; benzoic acid 5; ‘Antioxidant: ethoxyquin and butylated hydroxytoluene; ° NFE (%) = 100-(moisture

+ protein + fat + fiber + ash); 6 Gross energy, GE (kJ/g) =

mﬂm?‘wmm?wMmﬁuﬁumﬂmﬂﬁﬁ
fmmumwj A E LA RN T LIRS
[Futin¥aeas 30-35 aunssiiadnifuiiedeaiu
mnuuwwm@mmLu@mugwwmmﬁwﬂm
ARENA9 Uszanns 0.3 19 0.41uRINAT ARa1mg
Wunzunseseuldiaqainenalssunns 1.0
FmART ANt esanfetiteanaanudy 15
fiauTuldiAutesazto STECC NI R R EXTR BT,

protein x 23.6 + fat x 39.5 + NFE x 17.2 (NRC, 2011)

13 lugifiuaunszviainun g

nspsaNUaILazLanAang
TdannensanmANenaLlsEannd 3 19 A

500 617 AMNTURANITN AUIRAYNIAIATIN 1IN

Usuanmluszuunisasaluusin luanu (Water

flow-through system) lutiannyan(Stocking tank)

4 g e 4 oA as

U U UTNUALUUAMAENHUN 2U1A 0.85 x
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1.05 x 0.85 gNUIAMNAT 2aIn AT W ATUIaENNT
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Faawms (TlsAuludesndnfaaay 42, ladu
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d“u@mmﬂ;?q (10:00 Uz 16:00 W) ) iuszaziogn
14 Ju mﬂuuﬂmmwwmmmmmnn@mmmi
24 mimﬂ@ummiduﬂmLwﬂwm@fm
daniildlunmaaesimcnuineds 5 nsue
adluteannaesuunanIuI AU uAUENANY
1.05 LNAT €4 0.9 LuAT fipnnamnui 30 F/e
§1uan 9 vie TnessuutiAnssedussuuthAnuuy
Iuatin (Freshwater flow-through system) W3au
Auldenniasasianaanaaniian Innslieuns
wm@@ummﬁm%‘uvm{u 5u@mfa\m‘?\1 (10:00 wag
16:00 1.) TusFazduinnIsTunnanwIulatae
UFune nism adu Lmzmwim@mmwﬁw
GRIVEE Freaniiauazane Laziiet) NNu
AABATTEZIANIRENUAL AR Tuyn
@fa\iéﬁ”ﬂmﬁLL@tLﬁ@éuzﬁmmim@m mnﬁuzﬁuﬂm
NZNI[UIU 5 5 mmwi@:qmmiwmauﬁ@m
ApnzeasAlsenaunianilludatlan

NSLATENAIDENLAZNNTILATIEANILAN
Lﬁ'ﬁ]éu@mn’]i“wm@ﬂ\‘i‘ﬁﬁﬂ"mmﬂLﬁuﬁ'}@ﬂ’]\‘iﬂ@ﬁ

(%@ﬁaiajmuﬁu) L‘ﬁ@ﬂmﬁmm dorsal muscle

YU 1xT EUBLNAT (FINVIIILAZINGR) WAZFL e

AR RIAUIZNBAUNIALAN NI9ALATIEY

a9Alsynaun AN luFRetNg (819119 Faesinailan
\Halanisians dorsal muscle LL@”[?TU) ANNADTU
AOAC (1990) Immmamﬂﬂ@ummmu 105
@qmmmsnm memmvumqmu anfsinlalien
mmuqm 550 e9ATaEed aVLEN s
TdsRusneRAmeinaeds Kjeldahl method wag
Finseifielelnaniseosdensauazang daunis
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Anmziladulufaecnedaeis gravimetric method
PAIAINNITAN AR AN IazaeAaalsnasw
LNNIUBA (2:1, VV) AINTBNIATFII AOAC (1993)

MsudayauazIAs IR TayanIeain
dsziliuniamsoyiiule Lavilss@nsninnsld
Usglemiliaasanmslunimeass lnaiiudeya
Sty (Weight gain, WG g/fish) 87131013
1R3LALIASINTY (Specific growth rate, SGR %/day)
ﬁﬁlﬁ"nmmﬂ'ﬂ (Feed conversion ratio, FCR) 8531980
(Survival rate, %) Usz@nin nwnnslduszTemilfaes
Tsmulusadnd (Protein efficiency ratio, PER)
ﬁﬁ@mﬁiﬁ”uﬁmezﬁmrﬁhmmLLﬂiﬂmumq
@0# (One- -way analysis of variance, One- -way
ANOVA) AN R UAALAN AN TRARAY
luusiazgannaasingld Duncan’'s Multiple Range
Test Anelisunsndinsnzvianadnisazy (SPSS)

NANTSANBILAZIANSO]

miﬁnmmiwmmuﬂmﬂu%wLﬁmmzm:@ﬂ
Uy warnandamaesasannduuuslyngimg
waen luanmnstannemg Ineminnsiaeatainsmg
InBUFUNMARSITIMEN LazAINEN9IRAE
ABAY8EITUINe 5.10-5.33 NTu waz 7.23-7.76
EUALNAS (P =0.05) ANNAIAL AABATLEZIIAINIT
nnad UannnnguliFueuimaaegamie
(Table 1) gl suuLfisy EAUBIADIN TN
fhszwinanmmaaes Wudﬁ‘qmmﬁmmﬁﬁ WAZAN
@@n%muﬁmmﬁﬁﬁ@giwdm 27-28 BNANLTA A
LL@M;WWJ'N 3-4 LaANSN/ANT ANAAL

meu@mmmmmLﬂmvwmm 10 ﬁ‘ﬂm‘w
widn YA uede LL@mqmmfammm@ﬂ
zgmmﬂﬂmwim”ummimmuqm LAYENYNITIE
mﬂnmLmuﬂmﬂuﬁmL‘ﬂmm:m:@ﬂﬂu (MBM)
ldfipuumanmnsiuag 19l TadNAtynI19aia
(P =0.05) ﬁwﬁmfaﬁlﬂ LAZANMNENLARESFATeN
Ua il &5ue1mnsamnafiinmaunutanludas
nndawaesaintndunuldnsmzaen (SBM)
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fiitesfign Ae 40.68 niw/da way 11.43
LIUFLNAS/FN MNANAL (P<0.05)

SuiinF iRt use e g ilEsues
gAAILAN MBM Waz SBM A0 0.71,0.67 uaz 0.51
NFuAUANNEEL TaeLT i T usie sy
veaanguiildFuenns SBM fldmiigaie 0.51
N/ (P < 0.05) Waifiniutlandildfuemsga
AILIAN 1TBEIWNT MBM FAruaniiarmLANANg
fiunenelidadAnynneaia (P<0.05) FaglAwminAy
111, 1.22 unz 1.53 mudndy Tnemadntlanild
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FURNMNITAAILIAN LAZAYNT MBM femsuanie
meﬁmqmm‘%mLﬁuimﬁﬂmﬁzﬁndﬁmjuﬂmﬁiﬁ
Fu81113 SBM (P <0.05) TneidlAwinriu 3.36, 3.33
WAZ 2.92 %/Fu NS uAdunadnlaniléy
81117 SBM Huwalthimessn SGR Ain dausmsisen
TudanitléFuens SBM wudndiAdeniign Ae
88.05 % anleuifaufulanguitldfuas
AALAN 113081M1 MBM (P<0.05) Tnainansly
Table 3

Table 3 Growth performance and feed utilization of Asian seabass fed with experimental diets for 10 weeks

(Mean £ SD)

Parameters Control MBM SBM

Initial weight (g) 5.33%1.00° 5.10%0.95° 5.32+0.79°
Final weight (g) 55.10£2.31° 51.80+1.78° 40.68+1.45°
Daily weight gain(g/d) 0.71%0.02° 0.670.01° 0.51£0.01°
Initial length (cm.) 7.75%0.41° 7.230.63° 7.40%1.04°
Final length (cm) 13.86+1.37° 13.07£0.14* 11.43+0.18°
SGR (%/d) 3.36%0.16° 3.33+0.12° 2.92+0.10°
FCR 1.11£0.03° 1.2240.02° 1.53+0.02"
Survival rate (%) 98.48+0.88° 96.82+1.32° 88.0542.62°

Means within the same row with different letters are significantly different (p<0.05)

& = ‘3 o
agAlsznaun1aad Tuialan wazhyu wangly
Table 4 Wu31 ANBALszNaUNIBAR NN ANLAN
Anaruatelidad1Atynieadia (P=0.05) anidu An

Tasiilusy tnelulannguinl#fuennsamng SBM
fenlaulusufesas 3.5 uazdAngendnlaings
PAFIBMITARILAN UATRINT MBM (P<0.05)

Table 4 Chemical composition of Asian seabass fed with experimental diets for 10 weeks (Mean % SD)

Chemical composition Control Treatment 1 Treatment 2
Protein (%) 17.5+0.1° 17.3+0.3° 17.0+0.8°
Lipid (%) 7.6+0.2° 7.6£0.2° 7.8+0.2°
Phosphorus (%) 0.3+0.0° 0.3+0.0° 0.2+0.0°
Moisture (%) 72.1+0.3° 71.8+0.2° 71.5+0.3°
Ash (%) 1.840.1° 1.7+0.1° 1.7+0.1°
Protein content in dorsal muscle 16.6+0.2° 16.5+0.2° 16.5+0.2°
Fat content in liver 2.740.2° 3.0+0.2° 3.540.2°

Means within the same row with different letters are significantly different (p<0.05)

anmsnaaesitandliifiuiinisldifeuas
nzanily mmmif*ﬁ’tﬁwmLmuﬂmﬂuiuqm
andannznwelalagladenasanisasoiiuls
waznsliulsleruldresanns e warnszaniu
mammmﬂmﬁmmzm:@n Talganau wils 11 Ay
BonuaziAsadl IlisAutlsyann 55-60 % (Wang

and Parsons, 1998) luanusdmsiinlimasldinin
1% Weasanniduldsiudesanidaulsznauans
X A4 oA . e a  aed
L1aLEaLNeINY (connective tissue) g4 HIUARLN
= ¥ ‘3 1 1] v

fnsldilawaznszgniunaunulantul Ainesing
anuwintiulnglddenasaninasyuinaaslan
(Robaina et al., 1997, EI-Sayed, 1998 and Bureau
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etal., 2000) fmﬂ'ﬂixﬂ@umqLﬂﬁ’lwﬁ@ﬂmmmn@'u
ﬂmﬁié’%ummiﬁﬁﬂwlﬂ’mﬂ@Lmzmz@ﬂﬂuwmmu
Uanulugrsasnsnusnilenlndidssiudandile
FURIUNIGAAILAN (P20.05) Fegannd ey
T18NTUURY Robaina et al. (1997) LLay Bureau et
al. (2000) Wudﬂmﬂ%lﬁ@Lmzﬂix@nﬂuhfaWWi
Lifnaseasflsynaumaniiluiiodan (siiula
FOYRT 0 memu%u) L‘ﬂmmxm:@nﬂummmi‘ﬁ
naunutlanthildaluevnstssinmawiedulan
e MsldlelsAuannitn (Mndamdesrianemiy
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waz4Lude (2548) waznudn Uandnisiasoyidu
Anaailafinisldnindamaeafninu iy
(Dabrowski et al., 1989; Alexis, 1990)
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yadiiletlannsng urnimmaunulartugaanan
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