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ABSTRACT

The effect of plant extracts (Phyllanthus emblica Allium ascalonicum and Sesbania
grandiflora) and the effect of plant extracts (Nelumbo nucifera, Glycyrrhiza glabra and Zanthoxylum
Limonella) incorporated with the effect of Lactobacillus acidophilus and yeast, Saccharomyces
cerevisiae on growth performance, meat chemical composition and non-specific immune of tilapia
was investigated. The first trial, tilapia fingerlings (initial weight 53 g) were allocated into triplicate
nylon net hapas and were fed one of four treatment diets: diet supplemented with vitamin C (control),
diet supplemented with Phyllanthus emblica (MP), diet supplemented with Allium ascalonicum (HD)
and diet supplemented with Sesbania grandiflora (DK) for 90 days. The results showed that fish fed
diet of MP HD and VC significantly (p<0.05) enhanced growth performance (final weight, weight
gain, average daily weight gain — ADG) compared with DK group. There were no significant
differences on survival rate among groups fed with different diets. The fish meat protein content was
significantly (p<0.05) lower in fish fed DK diet. The hematocrit and plasma protein levels were
significantly higher (»<0.05) when fish fed with MP than those fed DK. However, serum lysozyme
red blood cell and white blood cell levels were not influenced by the treatments. The second trial,
tilapia fingerlings (46.6 g) were allocated into triplicate nylon net cages and were fed one of four
treatment diets: diet supplemented with vitamin C (CT, control diet), diet supplemented with Nelumbo
nucifera 0.05% (NN), diet supplemented with Glycyrrhiza glabra 0.05% (GG) and diet supplemented
with Zanthoxylum limonella 0.05% (ZL) for 90 days. The results showed that fish fed diet of NN
significantly (p<0.05) enhanced growth performance (final weight, weight gain, average daily weight
gain — ADG) compared with CT and ZL groups. There were no significant differences on FCR and
survival rate among groups fed with different diets. All experimental diets (NN, GT and ZL)
significantly (p<0.05) increased protein content in fish meat compared to the control group (CT). The
hematocrit levels was significantly higher (p<0.05) when fish fed with NN and GG than those fed ZL.
Serum lysozyme and red blood cell were significantly higher (»<0.05) in fish fed GG compared with
CT. However, plasma protein and white blood cell levels were not influenced by the treatments. The
third trial, tilapia fingerlings (initial weight 47.5 g) were allocated into triplicate nylon net and were
fed one of four treatment diets: diet supplemented with Nelumbo nucifera 0.05% (NN), diet
supplemented with NN and L. acidophilus 0.2% (LA), NN and Saccharomyces cerevisiae 0.2% (SC)

and NN and L. acidophilus 0.2% + S. cerevisiae 0.2% (LS) for 90 days. The results showed that fish



fed diet SC significantly (p<0.05) enhanced growth performance (final weight, weight gain, average
daily weight gain — ADG) compared with NN, while there was no significant difference (p>0.05) in
growth parameters in the fish fed diets SC LA and LS. There were no significant differences on feed
conversion ratio (FCR) and survival rate among groups fed with different diets. Fish fed diets LA and
SC exhibited significant (p<0.05) higher protein in meat compared with NN. The hematocrit, serum
lysozyme and red blood cell were significantly higher (p<0.05) when fish fed with SC than those fed
NN. However, plasma protein and white blood cell levels were not influenced by the treatments. The
results presented in the current study demonstrated that Phyllanthus emblica extract can supplement
in diet replaced vitamin C without adverse effects on growth parameters, non-specific immune
response and fish meat chemical compositions of tilapia, and supplementation of NN and S. cerevisiae

0.2% (SC) enhanced growth performance of tilapia.

Key word: Tilapia; Probiotic; Plant herb; Non-specific immune; Meat chemical composition
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srauIniugluomsimingauaomsasy@y Iaf 500 — 700 Haaniu/nlaniue1¥1s tagh
o a a A a o o ' o o a a a a & A
FEAVINMTUT 1,100 ¥A/NN 91MITUANVT U UABMITNBITZAUANNNAYIM NG Tuiiobe
an
=1 Ao o 1 =3 a a a A % ﬁldy A a =
Bouldeiunnnandalsinavediaiudludn waldiuiowwe s Inenareriaini
Ysnadadudngann tegldneniwlumsiwnldmaunuiaiudlugdarsainldsulums
v

Y
o Jo 1 . . '
LW'IZLEEN’LTG]'JH'I 1%U Maisuthisakul agaaie (2008) 518914 llgglﬂiﬂgjflll UBDULAN LLasADNLLA ﬁfl



vﬂumgu"l‘wi”l‘nﬂﬁﬁ?mﬁumuﬁmmﬁqm’jwﬁ@ﬁuq Taefilsuaiaiudning 636.0, 616.4
Az 485.7 W/100 N viTue ansdgy

G?qmﬂ%’ﬁ%w%mgu"lmwﬁuiuamm'gmﬁwﬁfﬁsjuﬁmﬂ%’v";’lﬂugﬂmmmiWﬁﬂ@ﬂmﬁ
uazmiaﬁ’mmmié’fﬁtyaamJw’f’;aﬁym%é‘h‘v‘imzmaué’ﬁwamﬂummi Pacharawan 11
any (2008) TenuNMinaasslfludswautaSsudsusumssannludsediedinazae
wer o113 ariiagaodadan 1:4 wiw naz 124 wiw gy aunsaliraluns
A UMUSe Aromonas hydrophila 19 13ARA1AY (5>0.05)

Yin 1agang (2009) 5189131 M3 Iy lnsdu 2 ¥1ia Av Astragalus membranaceus
117 0.5% WA Ganoderma lucidum RAVEU30 0.5% Tuemsasaasugisumunyy 1
AW uazé’mmwﬁyﬂ Aeromonas hydrophila lusJar lu Harikrishnan ttagane (2010 a) 518911
ms“l%’mgu"lws Curcuma longa mﬁu%’u, Oscimum sanctum NITINI UDS Azadirachta indica 81N
Samraau 1:1:1 naulue1is 100 uag 200 ua/n Freiugddumuuuy lisumzlulames
1ta® Harikrishnan sagame (2010 b) WUN mﬂ%}ﬁﬁﬁ’zﬁlﬂmﬂiﬂmﬂﬂ Punica granatum ‘ﬁ‘]JﬁiJ,
Chrysanthemum cinerariaefolium W3N3Y, Zanthoxylum schinifolium WINIANIYU 130 B8 19F
Beadunziiau sandaau 1:1:1 aaulue s saemugidumiunoylisumelual olive
flounder Qiao HAZAME (2011) T18IUN mgu"lwﬁu 14ua Wolfiporia extensa (poris cocos) Lﬁmj
‘Via\?, Rhizoma Atractylodis Iﬂﬁﬁmi, Codonopsis pilosula ﬁQLGTSEJiJ, Nelumbo nucifera INEIUINAN,
Glycyrrhiza uralensis (Licorice root) WSDUINA, Angelica sinensis (Chinese Angelica) Iﬁllﬁifc]ﬂ
HENSINAU 0.5% TINAUINTUT 0.2% Frenszquniauiulutewn

NN Harikrishnan #8ASZ (2011) Sawud m3lgivayuInssaunvgaunsdlls
Ty Tednmanluomnsenusossduasudulunssreiingiauiusazmansaaulalula
olive flounder (Paralichthys olivaceus)

Tudums15aun3d probiotic iomamnziEeadafiniu T51eamms1¥ Bacillus spp
881903199219 He tlagAme (2013) 51891430 73 W Bacillus  subtilis 1x10" CFU/g waslu
osiasaaIn i (Cyprinus carpio) M l¥idaraannumseauaiilszansnnmslyermisa
3 unannuuduaam e 2.5x10° CFU/g 1tz 5x10° CFU/g “luamm'gmﬂmﬁagﬂwﬁm
ﬂ’EﬁJ"lajt’hwaﬁiami@ﬂﬂﬁmnﬁhqmﬂmmﬁmmu (He uazAe, 2013) 48 Cha LazAme
(2013) WU MIHEY Bacillus subtilis oA 0.5% asluonsiaealan Olive flounder i l¥alan

[ 9
Nilszansammsiau In 1agsLAUVDY innate immunity LANAU
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Panigrahi sagaAme (2005) naaoald probiotic (Lactobacillus rhamnosus) luan122 heat-
killed, live-sprayed 9% freeze-dried w51 lue1115Uan rainbow trout WU probiotic Tuaning
live-sprayed [1ai& freeze-dried mmmcﬁamﬁlu phagocytic 1% plasma immunoglobulin Tudla1d
WONING Pirarat LaZANE (2006) 1% probiotic yiadmfuiiasyluemnsdsalaiia nunge
i3 phagocytic tazaaivANUd NI TsARRAIN &0 Edwardsiclla tarda &

Lara-Flores  HagAae (2003) naaoaly probiotic 3 ¥UA (Streptococcus  faecium,
Lactobacillus — acidophilus 192 yeast) wsuluenna@enlariia wud i 3 wiaoasy
UszanimmmaduTavesd miialdantarianguitlasue msing

uan3 14 probiotic  1WHUszansamdinsiilymlumelgda wsizdsz@ninmaes

Y 4 1
v (Y A A a 1 o o
probiotic uuﬁu@aﬂwﬁumm bacteria tagllsuauanurnu LNV UTaq Glum"lf?f @Qﬂ'ﬂll

u

v a

wunivveuwad doalidindr 107 CrUZe oMnsAida i3 Inns a0z 18ma (Gomes 1as
Malcata, 1999)

Li 118% Gatlin IIT (2005) naaodly prebiotic (GroBiotic )ILas probiotic (brewers yeast) GERY
Tuomnsiaeala hybrid striped bass 11141321 21 dla wun ‘]Jaﬁﬁlgﬂﬂﬁlﬁﬂmﬁﬁﬁgﬂﬁﬂﬁ’gmiﬁ

a a Y ' & ] Y AL v a
ﬂ'ﬁLfl]iﬂlul@]ﬂIﬁllagﬂﬂlucﬂwuﬁﬂiﬁﬂﬂqﬂl’%@ Mycrobactenal ‘lﬂﬂﬂ31ﬂa1ﬂla83@13391ﬁ15q@]5ﬂﬂ@

a1 aliddAN19d0aA (p < 0.05)

g

4
v

[ Y A ' [ ~ a ds’ a A 1
aquums ey Wrayulnglneg s9unY probiotic a5y luemisidsstlaitia iesae
a Y a g a a o o ‘;y 9 ad =\
wSuasguaumnlin uazmsesayay lavesdndiin naunumslsel§yiusuazasiall

A csy @ (gl a ad= g A = 1 = o A
INBILUUNITLIAYITAIUIDOUNGTY ﬁmﬂuummwmauiﬂumiﬁﬂm R INUNYsT U

o < 1A Yo o I
ﬂ'J']il’fﬂli%f]EJNﬂbluﬂWiGl"]fﬂ‘Uﬁﬁ'Jﬂﬂlla$i’Iﬂ5
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d ax av
Qﬂﬂﬁtﬂ!!ﬁ%?ﬁﬂ]i?ﬂﬂ

PISASENHUIINADD
Ténszraidisaie luaoy vina 1.8X3.0X1.2 1. (Maxenxan) valulsauvua
4
1,000 as.u. sea il lnlddunsedegmilpszauiuiiondisios 0.5 wu. Sniszauldveu
v 1 Y
MmubuveInszFIogmileAnil 20 awu. e lWlidimvesnszdwsegluiin 100 au. aaoans
NAADY
w d
dninaasy
a a a A -4 o o 1Y [ %
ldgnilantiaginlasimswaadaiaounsd Tamignilawinlalsuaalunszdavua
] @ <3| 1 o 1 o g/ v
5 A3.4. MWANNRUNLIY 200 @r/mT. Hunal 18 . newihmsguiiurazsuimiingnilan
A 9 A v dy o Y ] o Y Y
Suaiolaosauasalunszdainanes  ArganNUMUY 10 @Yas. THBIMIAE9IMI3
I [ A 9 o 1 A Y @ A Y
auguitlunar 7 Jwmweldanlsvanm Aeusulionisnaaes dasiomsnliaasans
Y 4
NAABIVOINNNITNAABY A 5% VYBNTININAYIU Tuaz 2 AFI (0900-1000 1. LA 1500-1600 1.)
YsuilSinao1ms il wn 14 Ju
msanaasonayulng
0 Yy 9 JA A & g Lgy yq A1 & y S /e A
ey lwsndwdehavusgns udamaliudadunsuilunat 10 Ju swhwiinaed
Y = Y A 3 o A Y oy ) o 1
vaayu Ins 1iazideadomiosvady iayulwstuaudwauiinauludasndau ayulus 10
n AodsazaIwMUDa 70% 100 va Taluwrawasuy Jailhnviadisurvozglition wewae
A "o wa 2y o Yy 9y o Y & <
inFouveen uiia 1913 7 Tu nsesdaednuuig ihlilszmedlensos rotary vacuum INUES
o 1 [~ a, . . 1 o
anaf 18 B Tudusuds -20 & au35n15904 Harikrishnan ttazALg (2010 b) auniazii l lswe
E2 v v
p1IINAReY Tagazaeasana luinaualsinandesmsnounauluemsnaaes
21M13NAADY
a Y a o oA o v ' o
naneIINaaeIseiagaueisdainlylaenalyl ldun darlu $1azi80a Jaredn
o A a = =3 o 1w v & 9 A dy A A
Mo anaed Ui Tsau 30% uazinasnuminunngas saaAINToUAILD 8111TNHAN

= o

laazai levuidaludounoumngi 35

U

A Y & A '
o Uszanm 6 wu. tielvtaNuUMaeadszY 10%
a Yy I o Py 9 a ° '
°]J§ii!f)TIKT'Iiﬂﬂaﬂﬁiuil\iwa'lﬁﬂﬂllaﬁlﬂﬂiﬂ‘]sJ']ll'JG])uiﬂlfJu UNN =20 % @AV INNIANUDINIG

IGGRN
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NITINUUANHNITINAAD
d' =2 9 o A a Aa A A
NMINAAdIN 1 ﬁﬂH1ﬂ1§1‘]§ﬁ15ﬁﬂﬂiﬂﬂW%ﬁ3§u1W5 NAUNUINTUUY Lﬁilllu@114ﬁ‘ﬂﬂﬁ’0ﬂ

a

d' Q‘ a A a Y (% dy a
oiulseansmmmsiaula LLﬁ%QNﬂMﬂHiUﬂﬁLﬁﬂﬂﬂﬂTﬂﬂ

Y v
MWHUMINAADY LY CRD $119U 3 41 HAADIMIINAADI $1UIU 4 gas 15011157

A Y a Aa A I (] =\ 9 1 ~ a
5UAIIANUT 500 /BT 1 NN IHUIMITAIVAN AIUDIMITON 3 gas Taun I1MITNIEsH
Freasanann uznuilon ¥aNLAY LASABDNLA A281DMITANAYDY Harikrishnan LazANE (2010
b) TuilSuanmsy Iniud 500 up/emis 1 an uazdsuldulsuaTdsauluervsminy
psnauaN  lasswamnindsuanaduduag Tsauluivayu lnsdsnanamsioauves

Maisuthisakul agame (2008) 75821301013 NAADI 90 U

FHAVDINMITNAADS
@EUINHUT (VC)  1d5u ansana [@5U gsana 5N ATEna
(control) uzwiloy (MP)  viewuad (HD) aoniA (DK)
341 341 3 347

Table 1 Ingredients of the experimental diets

Diets

Ingredients (%) VvC MP HD DK
Fish meal 20.00 20.00 20.00 20.00
Rice bran 36.50 36.40 36.64 35.35
Soybean meal 30.50 30.57 30.55 30.75
Broken rice 12.50 12.24 12.00 12.87
Vitamin C 0.05 0 0 0
Phyllanthus emblica 0 0.79 0 0
Allium ascalonicum 0 0 0.81 0
Sesbania grandiflora 0 0 0 1.03
Crude protein (%) 30.0 30.0 30.0 30.0

Gross energy (Kcal/100 g) 375.99 374.82 374.73 373.85
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d' = Y A a A A
mMinaaodn 2 ﬁﬂ‘]sl']ﬂﬁ%fﬁﬂ!l!llWi!ﬂiE)\imll‘VlfJ sy luomsnaany IWBLINY

a

szaninmmmaayla uaxguﬁjuﬁuﬁluﬂﬁ{gﬂqﬂmﬁa
» .
MUHUMINAADY HUY CRD $119U 3 41 HAADIMITNAADI U 4 gas 15011157
@3NAINIUF 500 Wn/EIMIT 1 AN (0.05%) Wuemsaiuay @awernmison 3 gas laun
mﬁﬁﬁ!ﬁ?uﬁ]ﬂﬁﬁﬁﬁﬂmﬂlﬂﬁiﬁ’ma’lﬂ (Nelumbo  nucifera) 0.05% SL@UNA  (Glycyrrhiza
glabra) 0.05% HAZNEIUIY (Zanthoxylum Limonella) 0.05% #1815 IANAVDY Harikrishnan 1A
amz (2010 b) wazdSulniilsuallsanluemisminueisaIuge 5282ININAADI 90

(%

U

FHAVDIDHITNAADY
ESNANNUE (CT) @5Y A15ENA W@5Y 215N W5 §15EN
(control) INASUIMAIT(NN) | F210uinf (GG) | WsuvIU (ZL)
3 3 3 34

Table 2 Ingredients of the experimental diets

Diets

Ingredients (%) CT NN GG ZL
Fish meal 20.00 20.00 20.00 20.00
Rice bran 36.65 36.65 36.65 36.65
Soybean meal 30.50 30.50 30.50 30.50
Broken rice 12.80 12.80 12.80 12.80
Vitamin C 0.05 0 0 0
Lotus stamen (Nelumbo nucifera) 0 0.05 0 0
Glycyrrhiza glabra 0 0 0.05 0
Zanthoxylum Limonella 0 0 0 0.05
Crude protein (%) 30.0 30.0 30.0 30.0

Gross energy (Kcal/100 g) 377.7 377.7 377.8 377.8
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mynaaesii 3 Anvms Iayulnglne sawiy probiotic ta5uluomsnaass ey

a

E4
Uszaninmmaay Ia vazgiiquinlumsiteslaia
o 3’ a o 9 A
INUAUNITNAADY HUYU CRD 21UIU 3 9N IﬂﬂNﬁ@]ﬂWﬁWiﬂﬂﬁ@ﬁ NUIU 4 ga3 Gl‘]f’f)'ﬁ’ﬂﬁﬂ
a9 a a A I 1 =S 9 1 ~ a
TUAIYINNUY 500 WN/D1KI1T 1 DN lﬂuﬂ’]ﬂ’]ﬁﬂ?‘ﬂﬂll 7IUDIMITON 3 FAT llﬂllﬂ DINIINLATY
Y Ay ¥ = A A @ a g o
ﬂ')f]ﬁ?J‘HHlW5VIulﬂNaﬂ%Tﬂﬂ’lﬁ‘ﬂﬂﬁﬂﬂVlﬁﬂﬂ ADNATUINAIN  (NN)  (@TUAWNTTUINANLAL
Lactobacillus acidophilus 0.2% (LA) MmN UM BRI IIMalLaY yeast (Saccharomyces
cerevisiae) 0.2% (SC) 1AL MIS NS UABINATIIaaE L. acidophilus 0.2% WY yeast (S.

cerevisiae) 0.2% (LS) MNAIAY 52821901015 NAADI 90 I

FHAVDID NI NAADY
@S UBLLOUINA LER A acidophilus HER! yeast 0.2% HERA acidophilus
(NN) 0.2% (LA) (SC) 0.2% +yeast 0.2% (LS)
3 40 340 3 0 3

Table 3 Ingredients of the experimental diets

Diets

Ingredients (%) NN LA SC LS
Fish meal 20.00 20.00 20.00 20.00
Rice bran 37.00 36.75 36.65 36.55
Soybean meal 30.50 30.50 30.50 30.50
Broken rice 12.45 12.50 12.60 12.50
Vitamin C 0.05 0 0 0
Lotus stamen (Nelumbo nucifera) 0 0.05 0.05 0.05
Lactobacillus acidophilus 0 0.20 0 0.20
Saccharomyces cerevisiae 0 0 0.20 0.20
Crude protein (%) 30.0 30.0 30.0 30.0

Gross energy (Kcal/100 g) 377.8 376.9 376.9 376.2
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a d
M5AATITHNIMEMNIDLIAN
a ¢ ¢ A ) .
MIANTITHOTITNAReWazesnszneuveitaal (meat chemical composition)
a o s 4 y 2
ANTIZHMB9RTENoUURIETEIMIT IuoIMINaaes taziiloda ieduganisnaass
E2
a [ Y] a 4 o a,
Tag3smsasne 1T Inszvi1lsaulae  micro-Kjeldahl, lusiulaeds  dichloromethane
extraction 14 Soxlhet method, ol Taeds fritted glass crucible, Ligﬁ Taem3w1 11 muffle furnace
Y
550° 4 12 %W, 1azANNTU Taemsounraluden 105°a 24 su. AWABNTV99 AOAC (1990)

msmmaamzuugﬁﬁ%ﬁu (non-specific immune responses)

] Y
Weduganmsnaaes gualedearlundazaganisnanesunaaeuszuugiduniuln
Y gj A 9 1 3 o 1 A
Tagrwedgaviainiy MS222 80 Un/a Twihaimslvenaaaeanan FUINUAIDYNUADADIN
gl % < Y L] A a =S @ a Aaa VR~
ardag 3 41 iualea1uasannusna lauasuniedaidiazdseum 0.5 ynaans Taalaawy
J ax [ = 1 dy
199 25G MI1NITNITUDI CCAC (2005) ﬂﬁi?‘c’]ﬁ&ﬂﬂﬂﬂﬂqﬂu
o_ o ' A 1 . : Y o g A ~
(1) deg1sdealanasn microhematocrit 18211 1JiuUA 10,000 pm WM 5 WA
o J <3 Il A o ]
annuniudes suaiiagondaly (Packed cell volume, %PCV)

a

< { o o 4 < BB xS & & A <
@) u'lingungil 4 “a 24 $1Tue e lmidoaudad aniiuth ldunen@sunaausa

U

a

< A 2 Ao P ) ' o a < a =
3,000 seuIilunaY 10 Wi NuFsHINguUgl 20 & aunzinndnnzilsum Tilsau
4
waz Ta Ty o]
a J Aa a, { o a [
2.1 AnszrUSnallsAunnisidani/asnndsms Lowry uavane (1961) Taeleasy
Aa a <3 @ v gl 3 a
o125 lulasaas uaslunianguanna@n (96-well plate) 72981982 2 41 9INUULAN Folin
a Y 9 o oa.z’ Qy P A Y B . = A
reagent 50 Iulasans waulidnnu aene Angaurgiies uin 30 119 owumana WG
\ =
620 W lUNAT AIBLATOY Microplate Reader Tae1% Bovine serum albumin (sigma) wWuTalsau
masgulunisulseumey
a Jd a o Ao anA o
2.2 AnszvidsunalaTe lasi ludsua1ui s naauladniain Puangkaew azasie (2004)
1 A I v a a [ @ 1 g} Y a
nanae 155 100 lulnsdas wuaslunianauuuiaan (96-well plate) 7208190 2 &1 LA UAY
| Yy 9
A15aLaeuUANSY Micrococcus lysodeikticus (Sigma) ANWAUNVU 0.2 NN/NA (1uﬁ15azma 0.04
o a [ o [ o A v
PBS, pH 6.0) $113u 50 1y Tnsaas wanlddhiu wdaarih ldSannuamisovesla el ludsy
] 4 [ 1 4 A A A A
lumsdesamoFonuniiie TagdunannanuyuvouraauUANEeNanas N0 5 1A 1A1W17
AAULE 450 U1 TUIAT AI8IATOY Microplate Reader
MINTINADUAMANTAVDIN
31 @ § A o <3 Qy qﬂ/}
asndoununmih lunsgFimaasuiioiudunaznn 14 Turwaisdumsnaass nalu

uazuennszde 1Aun gavgiuay dissolved oxygen AI8IAT09 oxygen meter (YSI Model 59), pH
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[} a o 1
ABIATDY pH meter (Schott-Gerate CG 840) i8¢ Total ammonia Insrzriman Tagly spectrophoto
meter (Hach DR/2000)
< a iy k% a A a
maiusazdInszvideyacuilszanimumazms@iivla
1 Y
duuazduihminda lunmaznizsa ung 14 U eaeamanaasslutiazminaaod 1
Y Ay ¥ [ a Y o | o dy
Poyai Ia lUTulsmmms 1o uazmuamime o il
. 09131309 (Survival) %
] £ ] v
= (Sruandaniiedugamsnaand / Suatlauiissuduninaasd) x 100

Y
V. HA5INITHANLLD (FCR)

Ole

v

a A ) R
= Ynnvesevisnidainu / dmidndannmiuuy

f. 9AIINIDIYAD 1AADIU (Average Daily Weight Gain; ADG) (0/314)
Y 1 2 9 [ ' v

= (mindauleduganmsnaass — imindaudosumanaae) / Suauduiinaaes
Y v v Y ) 9

1 shniln sy ulo@ugan1snaaed ( Total biomass increase ) N3 )
Y 1

2 Y [ '
= shrtindauliodugamanaaes — iinilaulosumsnaasy
a d aa
MIBAFZHMIADA

a g A = 1 1 = 4 :1’
Ans1zvaNulsysiu (ANOVA) WaANEIANUUANANUDILAAZNITANUA IINUU

[ [

= =} 1 A =) 4 ad A v o an
WSsumeun 1R agUDINI AU Iﬂ‘c’]’l‘ﬁﬁll@il Tukey’s test NIEAVUITINYNNTDA p<0.05

9
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a d av
WatazIvIuNan13IiIvg

msnaaeshi 1 Anyms IdesasanniivayuIng naunudaniiug wsuluensnaaes ey

a

E4
Uszansnmmmaiay I uazgiiquinlumsiteslaia

QU

Uszanimumsiosaanla
=2 9 @ A a A A Y
nnmsanwIms l¥asanavnisnaunuIaniud 1dun vzvwiley (vp), veuuas (HD)
Y
a a3 o 1
wazaenun (DK) #anluerriisnaasaaesstlaadluscezial 90 9 uaaaly Table 4 wuilan
] Y Y Y v
1aN@eIRdeei1s VC MP taz HD fhimiingaie vhwviinmy tazdnsimsesgyauae ju
1 d'dy 9 a 1 A v o w aa 9 [
(ADG) qqﬂ’nﬂmmammﬂmmsmm DK 98NUUITIAYNNADA (p<0.05) TBAAABNNUNIT
X = a9 g ¥ & .
NAADNUBDY  Miguel Hazamy  (1988) neauassanianlgevins ilswann (Sesbania
A 1 1 d' dy 9 =\ g} ] Y 3 @ Q' ¢; J
grandifiora) Naunuilaitlu Wy arn@ssadgerisnaassimingame Mnnmwy @A1n
d'dy 9 1 A v o @ aa qul dy A =\
Ua1aeanlee1msnIugy  edNNtsdAYNada  (p<0.05) NN luNsATEpauAaIs
antinutrition (L-canavanine) NaNXIToNUANNTBULAzaza1w]Af ludiazans Fednaidene
a a A . b ' ' A (A
M3IanTavear Tuvmeh Maisuthaisakul tazaniz (2008) a1 luneuaINlTu
= a 4 2 = a [ a A
asszneviluedan wagensvhis Taueedge seansilueadniiuasdueyyaddsemuihidly
LY a Y o w a 1 A Aa a I~ [ <
A0ONBIATY Taonsiiineyyaddse tazsremumansyaylavoslarlas ed1elsnamms
tflltiyd Y & KR o YA Aaa Aa o~ YA A A g
naaeInFInuaad IfiuDIAnen WYIMs IENFNLINTUGFInauNUNT 153U sy

ﬁ']‘ilﬂ‘ldlhlﬁl TAg Maisuthaisakul tazAMe (2008) 318914 ﬁ1§ﬁﬁﬂ‘ﬂ1ﬂﬂ$"lﬂh‘ﬂﬁ]ﬂ NDULUAN LA

apnun VUSMUINNUTF 636.0, 616.4 1A 485.7 UN/100 A MNE 1A

Table 4 Growth, feed conversion ratio and survival rate of tilapia for 90 days

Diets
Indicator
vC MP HD DK

Initial weight (g) 53.55+1.29 53.97+1.23 53.96+1.25 53.35+1.05
Final weight (g) 259.6444.52"  271.97£1.65" 269.49+121"  245.4542.75°
Weight gain (g) 206.09+44.44°  218.00£1.77°  215.53£1.56"  192.102.56°

ADG (g/day) 2.29+0.05" 2.42+0.02° 2.40+0.01" 2.14+0.03"

FCR 3.8140.07"  3.44+0.24" 3.160.06" 3.09+0.04°

Survival (%) 100.0+0.0 100.0+0.00 99.3+0.3 95.0+2.9

Means + SD within a row with different superscripts letters are significantly different (p<0.05) as

determined by Tukey’ test.
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o A i a o A~ Y A

oATIMILanie (FCR) vedlla1iiaesnisorisasuasanannnsiuu Inuanila
v Y A v
MdssareeMsauan (VO luminaaenisfidoandedny Khalafalla (2009) Zaki tazasie

v
(2012) uag Reverter LlazAd (2014) 51fmumimaaﬂ%ﬁ%ﬁyu"lwwmwﬁ@wamﬁlumwmﬁm
a 1 [} o Aa A a a [ d’l 9 1 <

Uartia wud aunsorelSulgslszaninmmmaniayaule uazdasimauandie’ld odielsn

AN YL o @ a A A Y
auwad landenanilsAunuriavesiyayu lnsfidiaiu

9n31M350aa18 liuanaNeslied iy 1edialuemsnaaoinngasnuyAnIuAY

Y
(p>0.05) AoAARBINY Wutiporn (1994) shimsnaaealu gnilaria Giwmiin 1.13-1.20 n) wuins
a A a A = 1 a a v 3 dg} Yo Aa a A
idsuImiud lilinanenisnsaanIa tagdnsisea netmi1zgniar lasuaamlugainens
1 =1 " Y Y v 9 * py a
DE1INBINEDENA TDAAADINUTO A1) Shiau 1Az Hsu (1995) inaaedlutladagnwaw (.
niloticus X O. aureus) 10 Stickney ttazanz (1984) Mnaasdlugnilaitia Wy msasuaaiueg
Y
lulinaneonsimssenvesgnilal Cavichiolo ttazAmz (2000) NAaoIAsgNaITavIIA 0.30 N
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J =~ H
wazesnlszneumaniinaz@1501m1s luem1siae9dal (Degani tlazAMe, 1989; Imorou Toko
iagAMUe, 2007; Imorou Toko LLazAME, 2008)
Maisuthaisakul UagaAME (2008) 18U NAsananuzvnilen 115w Tusau Tuifu
9 c; 1 A A =1 LY
HAZINIAINIT HONUAY Lazasnua U0 Taellsuialdsawminy 1.9, 21.4 ag 24.7 /100 A

audey wagisua lviiuuazdunminy 1.1, 3.8, 2.2 uag 2.5, 7.5, 7.9 /100 A AIWE1IA1

Table 5 Proximate composition (% dry weight) in meat of tilapia fed experimental diets for 90 days

Diets
Indicator
VC MP HD DK
Moisture 72.30+0.30 72.5240.52 73.47+0.04 73.2240.26
Crude protein 62.85+0.01"  62.57+0.24"  60.59+0.22°  58.49+0.24°
Crude lipid 12.0540.03"  11.99+0.34°  13.21+0.38"  11.76+0.06"
Ash 5.8340.03"  5.59+0.09°  5.61+0.01°  5.92+0.01°

Means + SD within a row with different superscripts letters are significantly different (p<0.05) as

determined by Tukey’ test.

msneUanevesszuu Aty lidune

Q

d' QSI 1 a d'dy Y S 1A =\ = a
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FANIUAN (VC) 08WUTHITAYNNEDA (p>0.05) Uaadly Table 6 T8 Reverter HazAmy (2014)
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Maisuthaisakul ttazame (2008) 1eaunasananuzwilon JasIndiluea ngu Wludna

4 1 o W
tazWa1Iueea gaNIMBULAL LAZABNIA (69.1, 5.7, 58.6 UAT 23.4, 20.2, 13.1 NA/N MIWAIAD)

El-Barabay 1182 Mehrim (2009) g Zaki tagamg (2012) wunszaugiduiuuu lidumg wu

[ 9
wanawn 1Usdu, dunlanse uazdlulnadu Tulariefinaseudssdieesmannesayu lns
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a < 1 A v o a . '
1ed tazdsnaudaiaenvl e liedANINEaa (»>0.05) Yin Lazaa (2006) 5189111 Ta o
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[

7 ay 1o Y J = A 2 A a a
laiiluszvugiduiunoylidume szdulaleled luwdoatanziiugaduilodauiansaa
dy A Yo A = Ay o A 4 A a 9 Y a
wonio lasudunlandaey Tnudteswaumnisieaiuil wsayunsiaerianszduling

A @ 4 a 1 o = = dy
maiuszavvedlalalad nmsnaasslularianui asanannayulnsiu 897 (Usiagalus

v 1 2 v
root) nszqultinamaiinszaulalelalld udasadaonn 5 (Seutellaria) liiriusza

@ L4 a l < aw Y 1 @ .

seavulalaland luwawa ednlsnawiauitesuiuldnmsananniiayulng lnenldng
4 A 1 A Ay o Y zﬂy 1 [ o"g’ U 1 9 dy
msunndraresiagemugiuiuazdidens lsnludadiilla wu dAunmuse deromonas

hydrophila Ll0% 10 Aphanomyces invadans Tutlarlu (Harikrishnan tagnai, 2003 1Az 2005)

Table 6 Non-specific immune of tilapia for 90 days

Diets
Parameter VvC MP HD DK
Hematocrit (%) 27.60£0.05" = 28.90+0.50°  26.26+038°  27.40+0.15°
Plasma protein (mg/L) 297+0.01°  3.08£0.03°  2.90£0.01"  2.75£0.07°
Serum lysozyme (pug/mL) 16.35+0.35  16.06£0.22  16.3940.32  16.01+0.08

Red blood cell (10° cell/uL) 1.64+0.16 1.79+0.09 1.43+0.08 1.82+0.10

White blood cell (%) 8.15+0.20 9.19+0.43 8.04+0.23 8.01+0.09

Means + SD within a row with different superscripts letters are significantly different (p<0.05) as

determined by Tukey’ test.

aaumwilulenaaey
Y Y
aummiludonaaes linananuedelifediiynieada (p>0.05) wag dgunini
@ Y v J :’ v a [ Y a a 1
mzanfumMsz@esda i (udu wag lanssa, 2539) uaz hineliimauaniyaw giloms

a 3’ Qy a a a J v J : a
ﬂizmummuazﬂimmuawyi]1ﬂﬂﬂﬂimmim1m§mﬁmm (ﬂﬂJﬂ’JUﬂllﬂJﬁWH, 2554)
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Table 7 water quality in the experimental pond (Means + SD)

Diets
Indicator
VC MP HD DK
Temperature(C) 27.93+0.30 28.58+0.05 28.05+0.42 28.50+0.19
DO (mg/L) 4.05£0.24 4.04+0.12 4.19+0.26 3.92+0.07
pH 7.67+0.05 7.54+£0.07  7.58+0.10 7.62+0.03
Total Ammonia (mg/L) 0.16+£0.01  0.15£0.02  0.13+0.02 0.14+0.01

d' = 9 A a A A a A
MInaasdin 2 ﬁﬂ’]&l1ﬂ1ﬂs}$ﬁ1{l‘u”l1/\lﬁlﬂiﬂﬁEﬂll‘VIEJ wsuluemsnaasy oYz ansnInms

a agy o dy a
@ Ta wazgiuquiuluns@ealaiia

dszansammssadvla
v Y 9

MnnInaaeInyd dardaiifesdagemsiasunasiionaie (NN) Siminganie
9 v 4
WY ez ADG gan1 Uariifesdigenmisaiugy  (CT) ey 011H1SIa5uuzIYIY (ZL)

T A v o W an 1 < A dy 9 a

pt1elTed 1A NINEDA (p<0.05) 0819 15nA1W UYa1AsIAI01MITIETY FZIOWNA (GG) 1Ay
wzudIu (ZL) Hlszaninmmaniy@ay Ia luaeoinaiunu

%

Y
9N IM5LANLHD (FCR) 1ag ons1mMsseame Liuanalsedlaliiednynieana lue1mis

g

NAADINNFATAVYAAIVAN (p>0.05) 1analu Table 8

Table 8 Growth, feed conversion ratio and survival rate of tilapia for 90 days

Diets
Indicator
CT NN GG ZL

Initial weight (g) 46.40+0.66 45.83+0.99 45.54+0.37 47.80+0.18
Final weight (g) 257.0241.51™  263.7841.40° 261.8842.28"  252.40+1.97"
Weight gain (g) 210.60+1.17™  217.9541.38° 216.35£1.91"  204.60+2.16"

ADG (g/day) 2.34+0.01" 2.42+0.01° 2.40+0.02" 2.28+0.02"

FCR 2.08+0.06 1.99+0.03 1.89+0.09 2.14+0.11

Survival (%) 96.67+2.01 98.34+2.35 9.3442.35 98.34+2.35

Means + SD within a row with different superscripts letters are significantly different at p<0.05
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Table 9 Proximate composition (% dry weight) in meat of tilapia fed experimental diets for 90 days

Diets
Indicator
eT NN GG ZL
Moisture 74.48+0.12  75.79+1.24  74.82+41.60  76.51+1.11
Crude protein 81.71+0.34"  86.42+1.12"  85.90+0.36"  86.44+0.28"
Crude lipid 4.1140.05"  3.6540.06" = 3.67+0.03"  3.7240.08"
Ash 9.63+0.09 9.55+0.09 9.41+0.15 9.3240.16

Means + SD within a row with different superscripts letters are significantly different at p<0.05

2 ! .. . { o 9
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] v 4
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1] Y v Y
Wedugamsnaasany Uaiiaibeadiso1ms NN uaz GG §15u1% hematocrit 9
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1 tﬂ' dy 9 1 S v o aa 1 ] 1
ANMdan@esdieeing ZL egniiedAyneana (p<0.05) LWI“NLL@]ﬂ@N%Wﬂﬂjﬂﬂ')UﬂN (cm

g
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Table 10 Non-specific immune of tilapia for 90 days

Diets
Parameter CT NN GG ZL
Hematocrit (%) 16.3540.55"™  16.7120.06"  17.17+0.42" ©  15.26+0.63"
Plasma protein (mg/L) 3.07+0.01 3.28+0.35 3.5340.01 3.89+0.75
Serum lysozyme (pg/mL) 14.17£0.25"  14.304020"  15.47+0.64"  14.43+0.58"
Red blood cell (10° cell/uL) 1.59+0.13" 1.77+0.08™  1.95+0.18"  1.70£0.03"

White blood cell (103 cell/pL) 15.83+0.56 14.31+1.80 13.06+1.38 15.97+0.14

Means + SD within a row with different superscripts letters are significantly different at p<0.05
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Table 11 water quality in the experimental pond (Means + SD)

Diets
Indicator
CT NN GG /L
Temperature(C) 25.89+0.53 26.32+0.05 26.35+0.02 26.49+0.09
DO (mg/L) 4.27+0.08 4.39+0.04 4.254+0.10 4.36%0.06
pH 7.70+£0.58 7.99+0.04 8.04+0.01 7.96+0.01
Total Ammonia (mg/L) 0.42+0.05 0.37+£0.04  0.33+0.01 0.38+0.05
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Table 12 Growth, feed conversion ratio and survival rate of tilapia for 90 days

Diets
Indicator
NN LA SC LS

Initial weight (g) 47.10+1.56 49.77+0.42 45.04+1.08 47.45+2.34
Final weight (g) 272.0146.08"  291.97+2.69™  299.61+3.89"  292.73+7.16"
Weight gain (g) 2449147.64"  2422043.11"  254.58+2.81° 244.79+3.76"

ADG (g/day) 2.50+0.08" 2.69+0.04™ 2.83+0.03" 2.7240.04"

FCR 2.56+0.09 2.39+0.16 2.41+0.19 2.60+0.07

Survival (%) 95.0+2.4 95.342.8 100.0+0.0 96.7+3.1

Means + SD within a row with different superscripts letters are significantly different at p<0.05
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uanaly Table 13

Table 13 Proximate composition (% dry weight) in meat of tilapia fed experimental diets for 90 days

Diets
Indicator
NN LA e LS
Moisture 76.58+1.01  77.19+41.64  76.57+1.36  77.59+0.10
Crude protein 85.05+0.01"  86.34+0.08"  86.05+0.22" ~ 85.68+0.50"
Crude lipid 417+0.01"  3.78+0.18"  3.51+0.19°  3:82+0.12"
Ash 8.81+0.51 8.74+0.15 8.73+0.35 9.02+0.40

Means + SD within a row with different superscripts letters are significantly different at p<0.05
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Table 14 Non-specific immune of tilapia for 90 days

Diets
Parameter NN LA SC LS
Hematoerit (%) 16.88+0.62"  18.4840.14™  19.77+1.39"  18.8140.26™
Plasma protein (mg/L) 3.62+0.01 3.53+0.01 3.74+0.29 3.54+0.02
Serum lysozyme (png/mL) 14.30£0.70"  13.63£0.15"  15.40£0.10"  15.77+0.35"
Red blood cell (10° cell/uL) 1.2240.14"  1.3240.11™"  1.57+0.12"  1.26£0.12"

White blood cell (loscell/pL) 27.64+0.14 25.17+0.61 26.94+0.84 27.22+1.11

Means + SD within a row with different superscripts letters are significantly different at p<0.05
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Table 15 water quality in the experimental pond (Means + SD)

Diets
Indicator
NN LA SC LS
Temperature(C) 26.2+0.1 26.4+0.1 26.24+0.02 26.2+0.01
DO (mg/L) 5.31+0.11 5.28+0.02 5.26+0.04 5.32+0.02
pH 7.72+£0.52  7.92+0.05 7.90+0.02 7.88+0.01
Total Ammonia (mg/L) 0.32+0.02  0.33+£0.04 0.36+0.06 0.37+£0.04

9 9
gumwilutienaaes lunananiuedeliisdagnieana (p>0.05) uwaz Hganiwi
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