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Improvement of Rearing False Clown Anemonefish ( Amphiprion ocellaris)
by Feeding Practical Diets : Protein Requirement
by
Jarunan Pratoomyot *

Piyawan Srivilas *

Abstract

The 5X3 completely randomized design was used to determine protein requirement of
false clown anemone fish ( Amphiprion ocellaris) for 12 weeks. Five practical diets containing
46.50, 51.50, 57.50, 63.50, and 66.50 percent protein were formulated to feed the anemone fish
( A. ocellaris) in triplicate. The anemone fish in all treatments were 3 times daily at 3 % body
weight. The anemone fish grow positively to protein level. Results indicated that the anemone
fish fed practical diets containing 57.50 63.50 and 66.50 percent protein had no significant
difference (P>0.05) of final length (2.27-2.29 cm.), final length gain (0.66-0.69 cm.), specific
growth rate (1.33), daily weight gain (0.002 g), feed conversion ratio (2.69-2.59), feed efficiency
(0.37-0.38), protein efficiency ratio (0.56-0.58) and survival rate (94-97 percent) except for final
weight and final weight gain. The anemone fish fed the 66.50 percent protein had final weight as
0.28 g and total weight gain as 0.20 g significantly different (P<0.05) from those fish fed practical
diets containing lower protein (P<0.05). It can be concluded that the anemone fish (4. ocellaris)

requires protein for the optimum growth at least 57.50 percent.

*Institute of Marine Science, Burapha University, Bangsaen, Muang District , Chonburi Province
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Phylum : Chrodata
Subphylum : Vertebrata
Class : Actinopterygii
Order : Perciformes
Suborder : Acanthopterygii
Family : Pomacentridae
Genus : Amphiprion

Species : Amphiprion ocellaris Cuvier, 1830
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¥raan

Ysualdsaulueimish

MIzaNAoM IR YAL Ia

UM AI91999

(g/kg)
Rainbow trout ( Salmo gairdneri) 400-460 Satia, 1973 1,Tiews et al.,
19761
Carp (Cyprinus carpio) 380 Ogino and Saito, 19701
Chinook salmon 400 Delong et al., 19581
(Oncorhynchus tschawytscha)
Eel (Anguilla japonica) 445 Nose and Arai, 19721
Plaice (Pleuronectes platessa) 500 Cowey et al., 19721
Gillhead bream 400 Sabaut and Luguet, 1 1973
(Chrisophrys aurata)
Grass carp 410-430 Dabrowski, 19771
(Ctenopharyngodon idella)
Red sea bream (Chrysophrys 550 Takeda et al., 19751
major)
Yellow tail (Seriola 550 Yone, 19761
quinqueiadiata)

Grouper (Epinephelus salmoides) 400-500 Teng et al., 19781
Milkfish (Chanos chanos) 400 Lim et al., 19791
Snakehead (Channa micropeltes) 520 Wee and Tacon, 19821

Tilapia (Oreochromis nilotica) 400 Jauncey, 19821
Japanese flounder 470-600 Yigit et al, 2004
(Paralichthys olivacus)
Japanese flounder 500 Lee et al, 2000a2
( Paralichthys olivaceus)
Plaice (Pleuronectes platessa) 500 Cowey et al, 19722




A1319 1 2.1 (@) USaanudesns lUsauvestaytinnie

SATNOR sinaldsauluemsd UNa9919D4
MInzauaeMsnIyan I (g/kg)

Turbot (Scophthalmus maximus) 689 Caceres-Martinez et al, 1984’
Halibut (Hippoglossus 50 Helland and Grisdale-
hippoglosus) Helland1998
Yellow tail ( Seriola dumerilii) < 450 Jover et al, 19993
Rabbit fish (Siganus siganus) > 480 Parazo, 1990’
Yong common carp 310-380 NRC, 1993°
(Cyprinus carpio)
Fry Ctenopharyngodon idella 410-430 Dabrowski, 1977
Fingerling Pantius gonionotus 350 Wee and Ngamsnae, 1982°
Fry Catla catla 470 Singh and Bhanot, 1988
Fry Aristichthys nobilis 300 Santiago and Reyes, 1991
Tilapia (O. tsbawytscha) 400 Delong et al,1958"
Tilapia (Oncorhynchus kisutch) 400 NRC, 1993°
Corchlasoma synspilum 400 Olevera-Novoa et al, 1996

' $14T00 Tuan, 1986 > $191Av Yigit et al, 2004 ° 819108 Gonz’alez et al, 1997;" Elangovan and Shim, 1997
av aa Y
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a a r'd = = a o Py a
-noa dUAAADS (115 TUNSHoa NI UHUNDA 15A) 117N 3 vea asaranil nsauesa
v ' . 9
4% Usmnm2s Taddas W lasidumiaez@euguiu Wilmeuwiwdigueglumsazan
. v '
Ahwmasateswsen Puuduindy 60 Tasans 1 lUna B ludumds Janiena
Y 3 I = s n’: 4 o
Hostu smiuTlondulonTmAonlasnsonledann da Stam dwanldlumsnduuazy
a '3 ) a a aa
SasluaadsessulnlduSunas 150 Taddas
A4 4 4w A 9 v & ' °
“ifonauiasadd Ua Steam Aounaailesnuiy neavasataeenuaziiatau la
@ a 9 a
wsniu nsn lalasaassn auldmsazaeidduuns (3aga)

%N=14.01x ANUIUIUHCL x Y3u1a3n3aHCL o ind10013 x USuasHCL loasnBlank

v
HIMUNABY( ATN) x 10
%P= %N x 6.25
2.5.2 M iy
o a aa - o o 1 ny
- puNananAuNaYYLIA 250 Hadans 71 110 °C Wurnat 2 $21ue Yaeena 3 1deulu
v ' v v vy 0 b '
Tnagannuiu Faimin i ldeudnuazsuiminsunsensidiminai
N v
- ¥anee3tszanm 1 nTy (ihmiinudueu) ldaslunszaiunies nunseaunseala
Gl‘uThimbleLLaz‘l’s’fThimble m‘luExtrction Tube
v
] L4 a @ a 1 ] a
- Tarlmandunanaslummqu Aeaden Idegamgiilfeglusig 40-60 °C uaziila
2 g‘ 1 < o @
Aontivaniou msana lasld Petroleum Ether
v w ' g o A v ' ° Sy Pai
- anpAled1uunm 36 ¥ luariesunsznadiedala duewarandunauiussy
Petroleum Ether 800115211171 ad 201589 Evaporator ttazii1 1eui 110 °C dluszezinm
4 & v A -4
399 Tu Yaeenis 3ldiduluTnagalnauiu
&5 e ¢ o ¥ o dd 2 ad o o
- Faimdnnaranuas lviiu dhmindmududaeimin lviu
o o o a4 a &
% U3y = WIHINAANAY x100

—

HINUNAIDYIS
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a 4
2.5.3 mynnfsunaiiues
v v .
- Fuiminaledienana luiuesnudllszan 2 niu Taluwaradunay
- iAunsaFa3a 1.25 % aaluiimnes 200 wa. duldidea 30 ui
Sy A4y g Ao y 14 Ay 3y
- nspsdmsazaeNdufeaduinseaniivuia 100 luasou aediunmbed oo
o o 1 A 9 (Y Jd a a a d
- tharedeneguudnsesldndulunaraniay Wy lmdeu leasen laa 1.25% 200 va.
auldidon 30 u1d
Sy Ay g Aa y o4 Ay 3y
- nspsmsazaenduRaadiofnseshiivuig 100 luasou Andruimaedleiiou
wazezdylau
" @ 1 pry A 9 ay o o : @ kY o v v
- lddrednsnimasuninyssaslunszilisanrumsyaiminugs i ldeuudslugey
i . ¥ 0 v
fgaungl 110 °C Wunm 2 92 1ue uazldluInaganaudu Faimiin

v v 3 14 i 4
- wdedalumwnitgamgil 500 °C dlunat 6 $2Tue Fuhwinuazdunudsd

4 @ 1 @
% Vlﬂ&‘UE)S =  (LU.AIDYNNANOU-U.U. Li#‘l) x 100

1.L.ADINAUNA

2.5.4 Mmymsuaudn
3 dy P~ a o o oy LY o = o :’ @ o

-sudunIziiseidzonguungil 180 °C Fuihmin v loudnuazdniminsunseis

9 oy o a1
Téiminaan

. v v ' ]
“Fadeeatszans 1 nSuaihminuduew) laludrenszideanouud 1 liwn
QNN 500 °C 12 H2 1w

2 yyevd 4 4o v o wdd X ooy
-desna I lviwuluTnagannudu saihmin thwinimududeriming

J o442
% 181 = WmTIMALIY  x100

1INUNAI0E19

25,5 mavSinannui

-auﬁ'wﬂmﬁymﬁqmwgﬁ 135 °C 1am 2 %’ﬂmﬂa'@Uﬁa"l";’“lﬁ't?lu“luiwa@ﬂﬂmwfu ¥4
shmin i leuSnuazdnimminsunssialdiminned

Fadethalszana 1 nfulddensuideiionls v loufigamgdl 135 °C szanm 2

3 Y Vv ' v
771 1uq Yasena Bdiulu Inagannuduuasdaimin
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AUTUTY 0.1509 3.7a17 20131

v

& o @
%LANBAFY = il x100

IHUNAIDE1

2.5.6 myiunlSuums lu'lemsa (NFE)

a o 9 o d g3 o 1 P
Usuams lulawsa ldunnnmainulessudaisemisaieq liavesnsin 100 deag

= 4 .
185w a3 Tulemsasailuaisean

% NFE = 100- (% 11/5au+% lusiu+% Trlues+%id)

2.5.7 Mymuiawaanunesld (DE)

DE (7 1aunao3/100 n5u019113)= (% 11J58ux 3.5)+(% 19314x8.1)+(%NFEx2.5)

2.5.8 MINATIZANIADLT T ( Waters AccQe Tag Instruction Manual, 1993)

Hydrolysis and derivatization

Famiingaet13 100 un. T test tube 1F1 6 N HCI 51105 5 m1 7T
heating block Tigamail 110° C ifhuna 22 $2Tue dana 3 THEw

1d Internal standard ttazd@ovadaorhndu

ﬁmﬁazma‘?i"lﬁ’m 10 pl WaANAY AccQe fluor derivatization buffer 70 pl oy

AccQe fluor reagent

'
I a

11 d % heating block Higaivgdl 55 ° € 1thunan 10 w¥

Analysis
HPLC System : WATERS Alliance 2695 with heater

WATERS 2457 Multi A Fluorescence Detector (EX: 250, EM 395 nm)

Column : AccQ e Tag column (dimension 3.9 x 150 mm particle size 4 pm)

Control Temp. 37+ 1°C

Injection volume : 5 pl

Eluents : AccQe Tag Eluent A

Acetonitrile

Deionized water

L9, 3yed
O 2% Py
M.

196843
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o g o & a4 P .
M319H 3.2 auameensluemsdudeglitenlamsqudnun (. ocellaris)

Jagavemis/llshu 66.50% | 63.50% | 57.50% | 51.50% | 46.50 %
mm%u(Moisture) 9.86 8.33 7.70 8.71 6.96
11/5AU(Crude protein) 66.50 63.5 57.5 51.50 | 46.5
lusiu(Crude lipid) 17.53 17.51 1440 | 13.10 | 10.43
Wiwe3(Crude fiber) 0.71 0.60 0.42 0.56 0.27
1871(Ash) 13.87 12.93 13.58 | 1443 | 1521
m3Tyleasniiazaoth (NFE) 139 5.46 14.10 | 2041 | 27.59
P:E ratio ( mg./KJ) 31.37 30.98 2726 | 2556 | 23.18
winudides'1d (A launass/100 n) 38722 | 377.73 | 350.64 | 337.42 | 316.21

P a o o { dy 4
a319i 3.3 nanezd TuluemsduSegilidonlamiquduen (. ocellaris)

msduseg Tals@u Tas@u Tals@u Tus@u Tals@u
$ianTAD=N 10 66.50% 63.50% 57.50% 51.50% 46.50%
Aspatic acid 3.44 3.17 2.535 2.66 2215
Serine 1.38 1.365 0.985 1.145 0.805
Glutamic acid 5.255 4.84 3.925 4.205 3.61
Glycine 2.73 263 | 1.805 2.105 1.485
Histidine 1.34 1.26 0.565 0.79 0.305
Arginine 4.365 3.825 2.42 2.99 1.885
Threonine 2.03 1.955 1.485 1.75 1.23
Alanine 2.555 2.435 2.095 2.29 1.94
Proline 1.545 1.41 55.035 1.24 0.875
Tyrosine 1.05 1.065 0.585 0.9 0.405
Valine 1.735 1.465 1.305 1.535 1.215
Lysine 2.835 2.445 1.56 1.7 1.255
Isoleucine 1.605 1.365 1.22 1.46 1.11
Leucine 2.965 2.695 2.22 2.565 1.965
Phenylalanine 1.56 1.505 1.09 1.42 0.845
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2.6 MIVANTNANDA
¥
TlamiguduvniuemisduSglgasaeg udast 3 % veuhmingd (hms
naneslilamiguivvniuemsludSunaameasuuuds wuimsliludes 3 % dm
a = A Y, 9 a [ o’:
wiuemismelu 1 wnaneunnd) Teslvilarnueimisiuas 3 a5 a1 09.00 u. 12.30 u.
@ =R a Y o R 9 @ Jd
uaz 1530 W. dunndFunamsMemsuaziiunnmsmeveaarlugyniu aavlamsqu
v o o’ o [ o J A o ° Ty
Fuunde Ms-222 Asuguimiinuag annuermn 2 diland iethndomlsinaeivs
v
Mmmsasnanngigunmiimadlant 18un aufy (Hand reflector salinometer) gaingil
v v 3
anuilunsa-ane USinaeendiouiiaza1enii (19589 YSI model 57 Oxygen meter) A1
AN (Bromogresol green method, APHA, 1992) uon Tutte-TuTasiou (Phenol-hypochlorite,
Grasshoff, 1983) Tu'lasn-lulasiou (Diazotiation, Strickland and Parsons, 1972) Tuasn-

Tulaswu (Cadmium reduction, Strickland and Parsons, 1972)

29 3.2 YamMSqUANNIAA. ocellaris) davAIv MS-222Apusniminuag Jannuo?
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= o : % J Y R
i 3.3 mssaihminilaimsqudnui. ocellaris)

a d
2.7 M3AATIZHvoA

v

s A o 9

4 ay o :’ v @ @ o J
LﬁﬂﬂuQQﬂ'ﬁﬂﬂﬂﬂQ FIUTNUN 'Jﬂﬂ']’]nﬂ’l')llﬁg'i'!ﬂ%']u')uﬂa’]ﬂ’]s%uml'ﬁﬁﬂ HIvayaul

¥

v
=)

AMUIUNANITNAADI ANID Hardy, 1989, Tacon, 1987 Lia¢ Halver, 1989 Al
BRI IMINNIININADIU(Daily weight gain, DWG)

v v v v v v
(nu/An) = ihminmasduganisnaass-iminmassudu

S2ULIAINADDY
B3 INIT YAV TAS U (Specific growth rate, SGR)

v v b4 b4 v 3
(%) = In ¥ Minmasaugan1Inaaes- Iniminmassuau

o, @ a 9
Hirinilaisudu
v
BA3INIHUANIID (feed conversion ratio, FCR)

: 09 Y Aa
= WINUNDINIT(MHI)NNU

o w a A &
Hmtndanmuay
UsLaNnTNINUDIDINIG (feed efficiency ratio, FCE)

e w 44 4
= Wndndarnmuau

Wi ms (i e)nnu
ﬂi&’aﬂgm‘}waﬂﬂiﬁu(protein efficiency ratio, PER)
S o ad 2
= dmdnnmuvvvesrlan

.4

ninldsaunilarnu
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NTIOANY (survival rate)

v
(%) = NnMmFugan1Inaas x100

o a g
Puansudu
2.8 MAATITHUBYANIADA
a o y aa . . y
ANTNANWTUTIUTOYaNI9aDA (Analysis of Variance, ANOVA) @2y Tisunsy
5 = 1 1 1 9y A
SPSS for windows version 10.0 uamﬂ?ﬂmﬁwﬂ'nmmnmaszwawﬂqumsmam A075

multiple range test (ﬁ?‘ffﬂ, 2543)



=
UNN 4

HwHanInaasg

v 1 E4 v 1 ¥ +
1. hminmdsAuganmsnaasaaziminiuiumae
' v T
Yansquduun (4. ocellaris) Gudumsnaasaiithwinmas 0.082+0.02 A5y v
& i |a sd @
AoadasemsniTuen 1s@u 46.50 51.50 57.50 63.50 uaz 66.50 nlesidus Wuna 84
o A S {2 in 12 sd <
Ju Wedugansnaass amiguduyi@esdivemisidilsualisau 66.50 nlosiua
d;’ o = < 1 o @ 1 1 @ o w Y 4
Mhminmasnga MmNy 0.28+0.02 N3N ANAIIBENINTBTAY(P<0.05) Autlamsgu
Py A a a sd o w
duynn@esdrsemsniidsmnmllsiv 63.50 57.50 51.50 46.50 wleskrua awday U
% v 44 9 Ao (a 2 ¢d Ldas o 4 '
migudnymnidesdisesifivsmnallsiu 63.50 uaz 57.50 wosidua Himrinmas b
1 @ 1 A @ o W 1 1 1 Ao @ g o =
UANANNUDYNNUINIATY (P>0.05) LUALANANNBYNNUITINY(P<0.05) nnﬂmms@uf’fmnm
dy 9 A A = dd o 4 Y ~ dy kY
@oaddeemsntlsinallsay 51.50 way 4650 ulediud Yamsguduviandeie

[

1 v [ 1 k4 [
pwshtfSinalilsin 4650 nlesidud  Tihwminmauidedugansnaassiganiny
) 1 1 @ 1 A v o w Y L4 9 Adﬂ 9 Ao
0.19+0.00 n3u  luusanaiued i iedngyPE>0.09)Mulmmiguduemfidesdsesi
a s3 o <
P lilsausisonlesisua (a1s1and.1)
[ 4 1 T b4
damsquduin . ocellaris) Mdvsdrwemsiiilsinaldsauasiuiioduga
ad oA d 1o '\ M o w o v ad g P~
MInaavaihminmuvuANAueINTTEdAY(P<0.05) UamsquduvnmesiiseImisn
a a = sd o a : o A J P ~ 1w [y
i lilsdu 66,50 wesisud Mimiinmudumasuniigariiy 0.20+0.02 15y way
1 1 1 - @ o w Y o 9 d‘d‘v 9 d‘d a =
HANANNUBENINBIAY(P<0.05)  fulamiguanuindssnlsemshidsunalilsau
¢ Y [
desnimnszau  damsgudveniifesdsemsitidsinalisdu 63.50 wag 57.50
~ B’, o Q' &l ‘i' 1 1 QI 1 IS o e 1 1 L 1 I
wefidud Tiwmiinudumashinandatuedeiivddey (>0.05) nauand1sfuee
v Y 1
WediAy (P<0.05) AulamsqunyindesdisermisiidSinaTlsdu 51.50 uaz 46.50

v

¢ @ s g e 12 ¢d ¢ oad  w
wWesiua JamsqudvsnndssdvemsniilSunallsiu 4650 wesidud v

=3

1 vy ] T v ‘'
a K a o 1 @ Y 1 N U @ o W
uruRduledugamsnasssiiganiiiy  0.11+0.01n5u  uaz liuandreedraiiivd ey

o

o ¢ 44 i |2 a ¢ g 4
(P>0.05) fudmimsquduuindesdisemsniidsuiaTisau 51.50 nlesidud (mseid.1)
o = :’ o A 4 1 =
YamsguduyniihminduiiuediesiasiluszozusnvesmsnaasaasiuuaTiuas
A ay @ A 4 kY P o o ~
tiihminanas edamiguduviiieny 10 -12 dan (nwi 4.2)
. & 2 d 3
2. ANNIAAIIAULANINARDIDZAIIVOURNIUR Y
4 a = a
Yamsquduuni (4. ocellaris) FuduMINARBTAMUONARAY 1.60+0.13 1BURINAT
A ny o v A'dy 9 Aa A =
WedugamInaaed Yamsquduunmnfesdwemsiiidsinalylsiu 66.50 63.50 uaz

s < I a & & ' w
57.50 wlesidud fianueimdoiledugaminaaeuiidy 2294001 2.28+0.02 a2
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2.27+0.03 UAWAT MUAIAY  lduanaenuegNliediAy (P>0.05) uAlANNEIRTY
1 @ L] A v o w Y -4 9 d'd’ 9 Aa (A =
uanaanuegalitisd Ry (P<0.05)  Auldamsguduannitesdsseisnidsunallsau

v Y ¥
51.50 waz 46.50 Wosi¥ua Uansauduvnn@esaisemsnudsinalylsau 51.50 uaz

U

v
a S v

3 Jd a { 4 v v o v o o
46.50 wlesidug Hanuermasiledugamsnanss liuanaeiuedialivediny (P<0.05)
(M31904.1)
v 9 v
ﬂmﬂﬁ@,uﬁmn (4. ocellaris) MAvadwomM1sNIifsImTIsAY 66.50 63.50 uaz
4 a A g { 1w a
57.50 ofidud TnnuoruRuumanIiy 0.69+0.01 0.68+0.02 1ag 0.66+0.03 IFURWAS
3 k4
mudey ez liuenanuediesilivedify (P>0.05) WaAUTANITNANDY UALANAINDEN]
v 9 v
odAny (P<0.05) sudmmiguduvnidbosdiserisiidSinalilsdu 51.50 uaz 46.50
43 & s g 44 9 da (o a 43 &
wosidua amsguduvnn@esdieenisniysinalilsau 51.50 uaz 46.50 nlesisua i
Q‘ l§' { 4§ Qy 1 1 U 1 S W o o {
fmmnammumﬁmﬁﬂ'duqﬂmsmam"lmmm\Nﬂuamwuﬂmﬂﬂg(wo.%) (M31904.1)
o 9 ~ A 2 v ] ~ ]
damsquduamilanuen anuruedes a1 luszezusnvemsnaasuaziuud 1ums

2 4 @ L4 {
WuANEIAAaY egnilatey 10 - 12 e (M 4.3)

: s 2 2
AN 4.1 VNAdaIMsquENIN (4. ocellaris) FuAUMINAADILAZAUTAMINAADA
3. dasImasaan Ins unizaniu (SGR)

¢ v Y 1 ~
NNNaMINAaee Yamsquauu (4. ocellaris) MavsdrwemrsniilTualilsdu

g

¥ v
Ay ieduganmsnaaes Imaanladuwzaeiunandsiuessiiiodne (P<0.05)

o

J Y ~

v ¥
msauduvInaesdreemsnulsuallsaues.s0 63.50 waz 57.50 wesiEus s

Q
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a a o 1@ 1w 1 @ J d'dy Aa (a a
nIyauladumnzasTumidy 133 ueadedulaimsquitdosdisomisiiidsinalisau
/d 4 1 Aw o w s 9 44 v da
51.50 uaz 46.50 Wosidua sgrelnediAy (P<0.05) YamigudnuINteInlIse i
a =1 J a Jd a a o 1w 9y $ 1w @
s lsiu 46.50 nlesidua Imsnia@uladumizaeTutissngaminy 0.98+0.05 N3y
1 1 1 A v o w @ d d'dy Y d’d a =)
uaz luuanasedaiiisdine (P<0.05) Alamiguindesdrsermsnidsunallsau 51.50
sd o <
Wosidua (M131304.1)
a a a I3 9 . =1 dy 9 o o Ao
A195199 4.1 M3 Ay 1nvelamsquanuI(4. ocellaris) NABIR BT AT

TUsauludsuauanaieiu

wisiiaes/ ownsdudegd  TolsAu Tasdu TdsAu Talsdw Tals@u

66.50% 63.50% 57.50% 51.50% 46.50%

Ed v
o

AT ASYAUMSNAADY 0.08+0.02"  0.08+0.02° 0.08+0.02" 0.08+0.02"  0.08+0.02"
ﬂ‘:ﬂﬁ’ﬂé‘quﬂﬂ’]jﬂﬂagq 0.28+0.02° 025+0.01° 025+0.01° 0.21+0.02°  0.19+0.00°
mmﬂm‘s"w’{umsmam 1.60+0.13°  1.60+0.13"  1.60+0.13"  1.60+0.13"  1.60+0.13"
ﬂqqu51q§uq@nqswﬂaaq 229+0.01°  228+0.02° 227+0.03° 2.13+0.03°  2.08+0.00°

E . 4 k4
nminmududugansnaaes  020:0.02°  0.17+0.01°  0.17+0.01°  0.13+0.01° 0.11+0.01°

. 4 E4
ANUIANVVUTUGAMINAADY  0.69+0.01°  0.68+0.02°  0.66+0.03°  0.57+0.03°  0.47+0.00°

AN YALIASINZAUSGR)  1.33+0.21°  133+0.06°  1.33+0.06° 1.10+0.52°  0.98+0.05"

v v
sanimaminimin/Au (DWG)  0.002+0.00° 0.002+0.00° 0.002+0.00° 0.001+0.00°  0.001+0.00°

4
dn3IMsuantile (FCR) 258+025"  2.67+0.11°  2.69+0.15° 2.99+0.35° 3.19+0.33"

UseANTMNUDIDWNT(ECE)  038+0.03°  037+0.02° 0.37+0.02° 0.34+0.04° 0.31+0.33"

Uszansnmmsle1ysau (PER)  0.58+0.05°  0.56+0.02" 0.56+0.03" 0.51+0.06° 0.47+0.05°

BRIINISSOANEY 97+4.61°  84+12" 94+2.3® 86+11% 78.67+10°

Fnaviimiouiulunoufiordu mneds hifinwiandfueduiiiodfigmaada (p <0.05) + MwRa standard deviation
v v
4. 9ATIMINVTINUNADIU (DWG)
L4 y [ A n" v 1w 4 A’I o 4
YaMIquanw (4. ocellaris) Idasimsiuimiinas Juiledugansnaanenail
o - y H a A
YamsquduamnidosdisemisitySunaTlsiu 66.50 63.50 57.50 wesidud Hnsii
v ¢ Y
o @ 1w 1w @ 1 1 v o w o o
HIMUNADIUNINY 0.002 ATU LLﬂﬂﬂ’NﬂUTQﬁuﬂﬁ’mi‘g (P<0.05) ﬂ‘Uﬂmmi@uﬁ'mn’lﬁLﬁm
+ 4 A A =3 L~ ¢ da o A o” v 1w " W
ﬂ?U@]W13W§JﬂiﬂJ1ﬂlIﬂiﬁu 51.50 g 46.50 Lﬂﬂilcﬁuﬂ NUBAITIINMINUUINUNABDIUNIND

0.001 NSU (A51904.1)
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0.4

[ e uhswe50% = TlsAu63.50% —A—Tih#u 57.50% | |
0.35 +— i
| ¢ Tusius1.50% ——Talsfiu 46.50% ||

e
w

e
)
a

niniade (n¥u)
o
N

0.15

0.1

0.05

0

< T T T T T T 1 a'\q(a'hlﬁ‘\ﬁ)
agduvaaay aig 2dleni  ag 4ddeni  avg 6da  aag 8dle a1n 108Ue ang 12deny

| v ]
A 4.2 hmiamagyenlmmsguinn (4. ocellarisypasaninaaes

25 e — —

2 —o—Tis#u 66.50% —8-Th#u6350%  ——TAuS7.50% |

N
©w

)

ANuEIRl (2.

N
\‘

nghuvieaas g 28l g 4dilemi  ang 6dilei  ang Séle  ang 10&ei ang 128l

ang (lanvi)

AN 4.3 mmtmmﬁmmﬂmﬂﬁ@uﬁ'mnu‘ ocellaris) A0DAMINANDY

5. dn31M3Uantiée (FCR)
) & ¢ Y] i ad 9 Aa 1A
8aIMIaniioveamMsquduud (4 ocellaris) MABIAWIMITNTUTIY
=) 1 [ d‘ ny v o 9 d'dy Y A ja =y
TilsAueneiu Wedugamsnaasssnuinjamsgudvvnnaesdieerisniilsumlilsdu
Jd 3 I dy v 1 ) ] A v o w
66.50  63.50 57.50 waz 51.50 wesualsasiMsuanile luuanasiuedialitivdina
d ] 9 a =Y
(P>0.05) Uamsquduvindesdisemisnidsinalisdu 6650  63.50 uaz 57.50
3 I v Ay [ @ o a c:’ 9 AA (A ~
wesiualidnnmstanitouanandulaimsiguindesdisemisnidsnaldsdu - 46.50
/d ¢ 1 Ao o w P 4 P g—
wesiudednaiitisdiAgy (P<0.05) ammsguduvnitosdoermisitlsumlylsdu 66.50
Jd 3 I o -4 A T o @ - ~
WesisuaNdasMsuaniioANgaIIiy 2.58+0.25 am1mmamﬁammﬂmm{@,uﬁwnﬂ
csy 9 A A = d 3 o d & 7= v LY
DA NS TUSAY 51.50 WesiFud uaz 46.50 wosiua luianuuanaieiy

S v o

1 @ 4 ks 4 2 s3I
agaiiisddny (P>0.05) amiguduyn@esdisomisniivsunaTisdu 46.50 nlesidud

[

- & .; "o v 4
UBATINSTUANUBLINNFAUNIND 3.19+0.33 NIN (AT NN4.1)
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6. U52@NTNINVDID1115(FCE)
T v ad 9 HAa A a
Ya1MsquANIN (. ocellaris) NiassArwo SRS TIsAY 66.50 63.50 57.50
uaz 51.50  wesiud Hszdninmveserns luandedueteiitiodday (P>0.05) 1a
d'qy il (& = R~ Jd a a
msquanyi@osdieomshiiilsunallstu 66.50 wesidua Tdszdnimwueserns
(Y] [ 1 A v o w aa Y o =
qaEAIAY  0.38+0.03 uazuAnANBENTTodAYMIARA(P<0.05) Auaimsgudnuai
4 v da (a ~ Jd & ¢ 9 a4 v A
@osdromsnilsunaldsauy 4650 wesisua  damsauduynmeIneeIvIsng
WS llsiu 63.50 57.50 51.50 waz 46.50 wlesEug UiszAnsa et luuanaaiy

o w

' o s a -4
agnaiitfodAny(P>0.05) Yamigqudvuniiesdivesiiilsinallsiu 46.50 nlefidud

o

N5z AnEnmueIo I IIMgaAmINGI0.31+0.33 (M319914.1)

7. Usz@nsamns 14 TsdAu (PER)
d A {a 12 a

YaIMsquduan (4. ocellaris) Mdsaddvomisniilsunaliséu 66.50 63.50 57.50

war 5150 wesidud HuszAntammslFlusau liuanaresfusdniiiedfa (p>0.05)
24 Aa a a dd Jda a a
amsqudneiifesdisemsifilSnalilsdu 6650 nlesiduatisz@namasly
a 1w 1 1 A w o W o J Y :;dy

T1)sAugegannu0.58+0.05  uazuanaeegesliisdfgy(P<0.05)fullaimsqudueinbes

Aa a fd o 4
feovsnTUS i T1sAu 46.50 lesiHud (@1519914.1)

8. 8RNI INTIOANY
& v Y 1 &
YaMsquANUN (4. ocellaris) MavadwomsniilsunmTalsiu 66.50 63.50 57.50
3 J v 1 1 o 1 A @ oo W 4

uaz 5150 wesidua fivasimsseameliuananiuedieiied vy (P<0.05) damsqu

oo {4 (a Jd I Ao 1 @
duumidoadisermshiilSunallsiu 66.50 wefidud fivasimsseamouandisiulan

¢y 44 v Ao (e = dd 41 Amw o w

MiguanvN@eIfwemsiilSinallsay 4650  wlesisudstaliivdAny(P<0.05)
((31374.1)

v

9. AN
:’ v dy Jd v o dy
Aunmihlugnaseudoaamigudney (4 ocellaris)  #apANINARDIAII
gumiimay 272 esruvalod anuRumaY 33 AN anudlunsa-sande 8.1 USum
pondiuiiaza1ni oglusie 4.5-4.6 Tadnswaas anuilusieglugie 97.8-98.0 fiadnsy
a a ~ = A d = a4
CaCOyans Ysmnauwewludie-ulasumae 001 ffdn lulasn-Tulaswumde 0.01 4

fduTuasn -lulasuoglugie 0.92-0.95 Ay (319 4.2)



P oy t:?‘ o 9 . 9 A (a
MmN 42 gaunwihluszuu@ealamsqudnui. ocellaris) drwervirsiilsuim

Tsauuananany
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wisiliwes/ emisduSegd  TdsAu TusAu TusAu TlsAu TdsAu

66.50% 63.50% 57.50% 51.50% 46.50%

UNYN (DIFNEBaTYA) i 27.2 27.2 27.2 27.2
ANUAY (WIRT) 33 33 33 33 33

anuunsa-ang 8.1 8.1 8.1 8.1 8.1

Viaeendinuluiih (mg/1) 4.6 45 4.6 4.5 45
Awiluag (mg as CaCO/) 98.0 97.8 97.9 97.6 97.9
wonTudle-TuTasou (ppm.) 0.01 0.01 0.01 0.01 0.01
Tulasn-TuTaswu (pm.) 0.01 0.01 0.01 0.01 0.01

Tuasn-TuTasiou (ppm.) 0.92 0.93 0.94 0.94 0.95




4
UNns
a <
ﬁzﬂlm‘?{)%\imﬂﬂﬂ'ﬁﬂﬂﬁ@\‘l
1. Anudvemsdsun Tishu
3 dy 1 4 a dy ot
MIAHANIITNARBINTIINUT Yaimiqudund (4 ocellaris) TdvaRwe 15N
a = I < d a a 4 4 a
Y T1)s@u 46.50 51.50 57.50 63.50 uaz 66.50 Wlosidud UMmswiyay Ingeliuilodsuia
- | i da a a dad o
Tusaumniu daamsquduvnindesdivemsiidsnaTusiu 66.50 nlesidua fivhwin
' v . ¥ [ 1 '
@A uaz hminiudumdnnniiga vy 0.28+0.02 1Az €.20+0.02 nSu Ianuerimay
O < "o a s
HazAUIIRNIURALINANGAIAY 2.29+0.01 LAz  0.69+0.01 uAmas Uaimsgudu
A Y 4 a dd o : @ :’ o A
Y12 (4. ocellaris) NAvIdwo IS NIITIN T1l5Au66.50 nlosisua Thminuaziiminmy
= 1 @ f A v o w @ Jd v d'd’l Y A4 1a
masuanaNiuegNledAy  (P<0.05) Aulaimsguduvnnbesdlsemisitlsune
TusAudoonimnsedn (msnd 4.1, mwh 42) uaanuenmasiozanunaRumas hitana
1 A v o w W o 9 d'dy Y Aa A = d g 4
st Agiudamsgudunin@esdisesnidsinalisay 63.50 waz 57.50 wlesdua
~ = vy
(M304.1, MW 43) Cahu and Infante, 2001 SWNUNTOYaANUABIMS I)sAUvBIgn)an
~ a =] s 3 o
nzavnaanivosuazdSinallsAuluemsgaamzauina@alszna 5070 wlesidua
' a = o @ s = - 1
Wikerson, 1998 51607 anudesmsdsuna Tsaudmsudamsquituiesaiugs b
nuiFa uremsilFiullainsquues Instant Ocean hatchery #i11/5@u 50-600/o315ud
=) @ £ o o A 2 1 < a
uazd Tuliy s-1swlesidud Faszav luiuildlumsnaassiioglusas 10-17 ulesidud uagi
o 1 a o A o L ¢d' ~ g
WaamIAn 300 Alaunass/ 100 asuemsFuiluszaundsnuiineiivatunnudoans
1 a g 1 @ ' < 3§
vosm TaghideslgTalstuihumamdanunaunu od1wlsiaw lumsdonelmaisay
l:l wlsl 9/3 @ {] iz v A ahg A J a
ulalmhwindwnus lumsdadon ddeszidonaiuanugauauysaivesal lasioisan
U : @ [ n’: d’lzﬂ Y a =3 1 9
11NANNEIMNNTNIMIEN Asiunamsnaassiiveagl 1d JsmalisAuetaies 57.50
-4 a A o 1 a a o
wesua  ulSmaniisawedennudesmslumsnsyulavenamigudan @
= 1 @ a o o’:
ocellaris)  ANUABIMI IsAuven/mezinnnSodosuananiumusiadanih 01y vua
4
TTUUMIAY gangll anwuanden Usinamdsulueims anuaugavesnsanzil uly
omsuazdTinunsa vy (Lovell, 1989; Dabrowski, 1977) damisgudnunluszozisn
' v ' v
yoImMInaasslmaiuhvintazaNueganauaziuu lumsmuniminuasanuen
A ~ Y ' = A % v a  a
anauioda1iiony 10-12 et (Mui 4.2, 4.3) erulisannndaimiguduviiinganssu
v W o Y = [ 1 £ 1 9 o @ o 9 =1
Aanumldgadendsnudiunitslumsaodiu Usznouduilamsqudveniinig
v v ' ' v
wigA Tamuiwiomuszeznalunsiaos Tua 2537; Walton, 1985; Song, 1994 507U

v [l . b4 v 4
AnuAeIms llsavvesmanaudelmivinalngiunseliorgnniumsizdavinalug
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S o a a 9 A @ LY o =Y 1 ° 3 < 1
1o INIssAu Iag Wissnneasimsdaunsizy ldsaulusemodinndavnamn u
Yasa(Osphronemus goramy) vuIARAY 3.4 n5U Avans lUsAwNemssaAnla 45-50
s d o a v Y ~ s d o awv o
aosirud vuamay 19.3 sy Apams 11/5Au 35- 40 osibua (quFWus tazaus 2543) gn
oy Y a a o a =} o 4
Yamesnaimin 8 faansy  deemsdSualdsiv 53 wlesidud wazanudeims
a = [ A A 4
Ysualdsavanauiy 29 wesiuaiotiunialay (Sales and Janssens, 2003) AN
doems TsAuvesmmsquénen (4 ocellaris) doandoanuaudnms lsAnvesgn
=3 L4 a a
Ua1 haddock, Melanogrommus aeglefinus @pam s 11J5Aus3.8 Lﬂa'ﬁ"sc%uﬂiummmgmuim
(Kim and Lall, 2001) Ua180A119124 Swordtail, Xiphophorus helleri #9413 11581 50 118260
d g 4 @ Y Py 1
(os1BUA (Chong ef al, 2004)  gnUa1 spotted sand bass YHIA 2.5 NTY ABINS 1lsAUBEN
<
Yoy 55 Lﬂi]{ wuﬁ (Gonz’alez et al, 2001) Qﬂﬂm Japanese flounder, Paralichthys olivaceus
1 v A a 1 <
vnadnn 6 niulianudeans lsauedaries 50 wesibud (Yigit et al, 2004) Um
spotted sand bass 1AMUABINII TUsAY 56 1oIFUA (Gonz’alez ef al, 2001) 1an Plaice,
=t d 3
Pleuronectes platessa ﬁ'mmﬂﬂmu 50 lﬂﬂil‘]mﬁ ( Cowey et al., 1972) 1Ja1 Red sea bream,
d < o - .
Chrysophrys major @oamslisAu 55 ules (FUA(Takeda et al., 1975) Ya1 Yellow tail ,Seriola
Jd d o
quinqueiadiata #oanms 1usAu 55 103 FUA(Yone, 1976) 1/a1 Snakehead, Channa micropeltes
=~ d d 4
doams lilsay 52 nlesitus (Wee and Tacon, 1982) a1 Japanese flounder, Paralichthys
=Y o 5 s
olivacus #0am3 15AU 47-60 Yos1FUd (Yigit er al, 2004) U turbot, Scophthalmus maximus
foamsTUsAu 68.9 oS U (Caceres-Martinez ef al, 1984)
a1 lshmuanudesms TlsAuimmeaulumsnsydn Tnvesdmmiguduun
v v
(A. ocellaris)iumiﬂﬂamﬁq\‘lﬂ’hﬂmﬁulﬁﬂ Wy an plaice, Chinook salmon, coho salmon,
sockeye salmon, rainbow trout, largemouth bass 118 smallmouth bass ﬁﬂ’)‘lilﬁ’l’mmﬂﬂiauﬂg:
1 Jd d d 1 a A a dv 1
TENIN 4045 1esIFuUA uazgeanInminuRyazAuiie 15U Uan blue talent, channel catfish
= 9 ~ dd J a = o 1
Japanese eel JAUABINTT 15AN 34-45 1faSITUA (D89 2528, INAA 2536) uazgandinla
a a Y a 1 =Y ol o
(AIFNIFUADUMAWFHA 15U Ua1 Red Sea Bream @pamslusau 55 wlesidud dm
@ o d <
wmIUNg Aoans 115U 40 oFIHUA (Tuan,1986) Umaziiou (Barbodes gonionotus,
Blecker) vinathminmasdszinm 027 nsudeanslusdu 30 wesimud Gnen uaznd
v 3
2543) g ¥ou (Channa striatus) viminmay 0.09+0.02 A5y Avamslusdu 40
WosiFud Auani wag 3 2544) Yaa ( Hysibarbus malcolmi, Smith) ¥W1A521184 0.69-
0.71 nFu Apem3 TsAu 30 nesidud (3 uaz amz 2544) Yawnw (Pangasium larnaudii,

¥y [
° @ @ o o a
Bocourt) viaiiminmay 6.51 n3u deanis Tsdu 30-35 nlefidud (qniail uae aufosd
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2544) Yammnvnaimiinmas 141 ndy tazvnaiminmas 34.68 n3u deans s
40 1lesiFud uaz 30 WosiFus mudwu (sagns uaz AM 2547)Ua red drum, Sciaenops
ocellatus YUIA 3.4 NTU d09M31USAU 45 Lﬂaﬁ%uﬁ (Webb and Gatlin, 2003) QﬂﬂﬁW Silver
perch, Bidyanus bidyanus Y@ 2.72 n§u #oams 15Au 42.15 o5 I5uA(Yang er al, 2002) gn
i Japanese seabass, Lateolabrax japonicus ﬁju‘lﬂ‘lf1ﬂﬁ'ﬂ 6.25 AU ApamslisAu 41
wesisud (Ai et al,2004) 1lan Japanese flounder, Paralichthys olivacus foams 1sau 50
Lﬂaﬁc‘fmﬁ (Lee et al, 2002) an Plaice, Picuronectes platessa foIms Tas@u 50 Lﬂ@‘i‘{L%uﬁ
(Cowey et al, 1972) a1 halibut, Hippoglossus hippoglosus doamsTilsau 50 wlesidud
( Helland and Grisdale- Helland1998) a1 Zacco barbatus vu11@ 0.338 n5U foams lilsau
Tos@u 32.5-43.5 nlos1HuA (Shyong et al, 1998) gniat Florida pompano #8405 T1/5@Au 45

wlosisusa (Lazo et al, 1998 )

Pmennseldllsauldedeine  TusAudnnaiiduanusuiiuezgaldliiiu
wasnuununzldimensinSy@ula  ( Boonyaratpalin,  1997)  w3egniidasen 1y
(Hepher,1988) Uadusmisine 1 landanululSinauiisanedennudeans anudeams
TsAuvestmiinnuduiusiundsmluems dulanldsuemnsiiils@unafuany
v 1 a a a d” c!yd'l q” 3 Y
anams Yarez lisimsnTy@uTaduiu lumsmanesiiieduganisnanes damigudu

4 &2 a ! Ao 4
U1 (4. ocellaris) Banueanniululsnanasauiomuszau Tusauluems (i 4.3)
¢ a4 H sd o s 2
Yamsgudnvnndesdisemsiiilsdu 57.50-66.50 ulosisus fanweruiiedugans

1 3 @ 1 A v oo @ o v 1Y d'
wﬂaaa"lmmnﬂNnuamwuummy (p> 0.05) (M1519N 4.1) aoAnaoInUilal Brown trout N
dy 9 Aa (A a 1 1 1 [ a a P
mesnwe s nlsina sty 38-65 % wun hilianuuenarsdulumseiy@u ladie
gﬁaaﬁ'wamwﬁﬁiﬂsﬁuqen*h 53% (Arzel et al, 1995) Qﬂ'ﬂmﬁa (Oreochromis mossambicus)

a a ddy A oA P 1 a A a a A :
wiyau ladvuilodilsinalusfusening 38-40% gniariaiimsniyay Ingegaiiiofos
by c}d ~ a = tﬁ Q‘ a =) U
Awo il 1sAu 40% uazmsniyay Inanaadomu)sinalsauluemsgani 40%
( Tuan, 1986 ARG Jauncey 1982) YJan Cebidichthys vioaceus Ausmisnilsuna Tsauso %
umsnSyaulad uaenueisniUsumlylsauso % wumswiydnla msduemis
MIATUDINS 1Az 19NAIUaAas (Hom e al, 1995) Cahu and Infante, 2001 194

v v Y '
Pe’res et al, 1996 1083gn1/a1 seabass 81¢ 15 Ju §19 35 U wugnlainosdoemishil

a =) s o (&) a a { a a 4 4 dy

Ysinalsdu so wesuaimsnsyavindnga mswsydulnanaudniesiioiiofos

AwemsnilSallsau 60 wesidua
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Yamsquuan (4. ocellaris) fidosdavemsiidszauTusau 66.50 nlefiud &
é’mwmsuaﬂu’faéﬁwﬁqﬂ (2.58+0.25) HilszdAninmueses waz  dszAnamms e
TisAugega (038 +0.03 LAz 0.58+0.05) IBATINITTOAMUFIAA (97+4.6 1JOTIHUR) 14
lufinnuuanasedieditioddy  (P>0.05) mﬂﬂmm%{@,uﬁ"ms11ﬁ&§uaﬁ'aaa1w15ﬁﬁﬂ?mm
Talsfiu 63.50 57.50 uag 51.50 Wefidud (@5aia.1) Ymmsaquédna (. ocellaris) v
FrwemsiiilSinalysin 66.50 nlesius imswSydulasumzdeSu (specific growth
rate) ua:ﬁmsnﬁm‘fmﬁmia’iu(daily weight gain) mﬂﬁqmvhﬁm.%io.zl (ag 0.002+0.00
AN céﬁq"lajumﬁimadnﬁﬁﬂﬁwﬁmu (P>0.05) ﬁuﬂmms’quf’f'wnﬁt?;mﬁaummiﬁﬁ
seauTlsAu 63.50 uaz 57.50 wlosFud (13519914.1)

mnmsmamﬁwuiuﬁmﬁmzﬁniﬂs?anﬁu Yszantamussmsiuemisuas
s 18sy TomTnnemmsvealmmiguéinm (. ocellaris) uduludusanmsuaniie
(Feed conversion ratio) 152 @n5n1MY040M13 (feed efficiency) ttazlszd@niaiwns 14115y
q9qA(Protein efficiency ratio) (A1519714.1) NAHAMINARBITsEANEN MBI (Feed
efficiency)vaailam3quduuni(4. ocellaris) vt msiSnaTsdu s1.50-66.50
wesiFudoglugn 034038 (iid.1) wazlifinnuuandefueiiiod iy (2>0.05)
aeﬂﬂé'mﬁ'mmm‘iﬁ'u‘luﬂawiNqﬁsﬁmﬁuﬂ?mm'(ﬂi?mﬂszﬁwﬁmwumfnnm‘?;n?yiu 15U
1lan Silver perch, Bidyanus bidyanus (Yang et al, 2002) Qﬂ‘ﬂm Florida pompano, Trichinotus
carlinus ((Lazo et al, 1998) gﬂ‘ﬂm Berbodes altus (Elangovan and Shim, 1997) wagyan red
drum, Sciaenops ocellatus (Webb and Gatlin, 2003)

é’ﬂi'lﬂ’ﬁllaﬂléﬂ(feed conversion ratio)mmﬂmm;@uﬁwnu. ocellarlls)a%ulﬁmﬁn
WsnaTsdud linniRuaaudeams ‘lumivmaaqﬁyﬂmms’quﬁnmaﬁ;ﬁ”mﬁ'wmw1iﬁ§
Vi lsiu 57.50-66.50 nlofiFudegludas 2.69-2.58 Fahiuanaafuedieiivudide
(P>0.05) é”mwmsuamﬁfmmﬂmmé'@,uﬁwnw‘im'jﬁm1miuamﬁmmﬂmuimum
szl 3.4 nfufiavadaemsitsedu Uiy 30 wedidud (auiwus uazaus 2543) &
nMUanzNoUY1 (Barbodes gonionotus, Bleeker) vnaimrinmaoszna 027 ndy
FoedavermsifyTinalusiu 2040 weddud Gnen uasnd 2543) Sasmaniiovesan
mé’quﬁumnqqmhém5mﬁuamﬁf'e)%qﬂmusmmﬂ 19.3 N3y (@UFWUS uazaniz 2543) g9
niaummunnaimiinmde 141 30 uaz 3468 n3u RssdwoMIRTsEEL TSRy 45

d o
Wosirua (s3gns uaz Au 2547)
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dasimsinIauauIasumzaeIuspecific growth rate)vostmmsauduin (4.
ocellaris) wuAnamSnaTsiy @3aiia.1) A IMsIay Indunizaodu vosilm
miquiivniiaeadisenmsiiTnaTisiu 57.50-66.50 weiud vty 1.33 aoandes
AUEATINMIRTYAD TnduwzvestamziNouv1d (Barbodes gonionotus, Bleeker) (MY Loz
073 2543) Yawn W (Pangasium larnaudii, Bocourt) (fin3a uaz auifiusd 2544) Umdeans
129 (Swordtail, Xiphophorus helleri) (Chong et al, 2004) P Japanese seabass, Lateolabrax
Jjaponicus (Ai et al, 2004) Qﬂﬂm Atlantic salmon, Salmo salar (Sveier et al, 2000) LG PRLARE]
m?igsanTﬂ%nmwie%mﬁu%mﬁmﬁm:ﬁuiﬂiauiumms agUdinlszdnimmeninivig
Sasmsuaniio 5ms1ﬂ1sm§ﬂujﬁﬂm‘hnwmia*ﬁmﬁu?jyuadnﬁﬁ'ﬂﬁﬁtﬁgtﬁmﬁnﬂ?mmiﬂsau
16l "lﬁlﬁuqai'fuLﬁaﬁﬂ?mmiﬂiﬁu‘luam1sqaﬂ51mm€fmmwmgmlm (Elangovan and Shim,
1997; Yang et al, 2002;Lazo et al, 1998; Webb and Gatlin, 2003)

mﬂmimamf:wuiuﬁaﬂ?umTﬂsauqaiuﬂmm%'@uﬁ'wnu. ocellaris) 1DA3
ﬂmﬁmfmﬁnﬁiaﬁ'u(daily weight gain)tﬁuﬁummzﬁniﬂsau @351974.1) Szt
1fmﬁﬂeiﬂi’mlmﬂmm§quﬁ'wnﬁlﬁymﬁ'auamﬁﬁﬁﬂ?mmiﬁsﬁu 57.50-66.50 wlesiHud
11111.002 %Qﬂﬂﬂﬂgﬂiﬁvﬂm Florida pompano, Trichinotus carlinus (Lazo et al, 1998) an
Berbodes altus (Elangovan and Shim, 1997) 1/a1 Eurasian perch, Perca fluviatilis (Fiogbe® et al,
1996) WU é’m1msm?ﬂuuﬁnTmﬁui’fmﬁaszﬁ'ﬂﬂiﬁmﬁuﬁu

dy ' 4 a a :g '3 a
nnmInaaesinuulesnallsiugaiulamsqudveni.  ocellaris)

o

UszanBniwms 19 11sAuprotein  efficiency ratio)WuaumuszauIUsiu  (maen 4.1)

'
o

ﬂiz?m%mwms‘l%’iﬂsﬁmmﬂmm%@ut’t’mnﬁté‘mﬁ"sua1msﬁﬁszﬂuiﬂsau 51.50-66.50
wedidud oglusia 051058 Lifinnuuandnduesaiiodify (p>0.05) asandoafiy
Yszansmwms1¥1dsAuvestlan Silver perch, Bidyanus bidyanus YW@ 272 a5y &
ﬂsxﬁw%n1wn15‘l«f;’1ﬂsau1ﬂiﬁuLﬁu‘fiyuadnﬁﬁuﬁwﬁng (p<0.05)  titoriu/SuaTsAn
g9 15 A UszAnsamms 19 TsAuezanaaiioa 18sudSna T shugafua
#09n3 (Yang et al, 2002) 191 a1 Atlantic cod, Gadus morhua L.(Morais et al, 2001) Jan
Berbodes altus (Elangovan and Shim, 1997) 1Ja1 American Eel, Anguilla rostrata (Tibbetts et al,
2000) Uan Zacco barbatus (Shyong et al, 1998) 1 red drum, Sciaenops ocellatus (Webb and
Gatlin, 2003) a1 1&d5vd5ina TusAumnifuaudesms darldwdanudaunialluns
JulsAudafueon  WedadiuvesTilsiuuaznianuegluaniiz hicugamldald

TusAuluemisuisautlundany (Hepher, 1988) @y Skalli ef al, (2004) ANYINAYDA
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o =) cY 1 a a 4
szaulisAunas lududenmsniaan Tansldlse Tomininemisuesar common dentex,
@ " 4 A -4 4 A
Dentex dentex L. ¥u1@ 88-96 n3u wuinlmaunsaldss leminnemsiiumniudiom
o o 4 = s o o o a s d o
sav luiugetuis 197 wefidud uazeusoanszaulisdunn 57 weosidud i 50
d o o A ~ a a 1 Y dy 1 ~ a a
wWesiruaionmsii luiiu 22 Alagadeninemis wenuni wuhlaeglyszansnmnms

Y a d? A @ o P .3 A Yy o Y
1¥lsAugeruioszay Tudlumniu iWeunanms lgwasnusin luiuunumslgan

Tdsau

v

2. AW

o9 v & ¢ g !
Aunmihlugnansudsalamiguduen (A, ocellaris)  ARBAIZEZIINMAADY

a =1 oy 1 ~ [ o aa v J : a
(M3 19N 4.2) U?]iuﬂT‘W‘N’IﬂQiutﬂmcﬁﬂmn'l%’ﬂﬁﬂﬂﬂ'ﬁﬂ150‘11'39’\11'EN’L’WITN'I (nsumnqnuawy,

2543)

' 14 . v
nnHansnaneuiieThideyathminuazanuediodugamnaaes NI INS

' v b
wigian Iadumizaeiu  dasimsiimimidnaeiy  dasimsuaniiie  WWIITANIINAL

a oa

UszansnneInis uazdszansnums 19 ldsdumeniszau Tsdunmunzaunoms

a =

wiyduln  Tavemsdealisz@niamemisguaslisz@ninmmsidl)sAugegaiing

o

d a o 2 4 ' J
Wlamsquanei(A. ocellaris)iimsnsaaulagedas ¥annas1ais] wuanlamsgu

4 c:’ 4 @ 3 1 ¢ o (-3 1 a a 9
Fuanndesdservisniseau TusAudaua 57.50 nlefiuavululisnmsniyau Taludm
1 1 1 @ 1 A w o W v :' LY a 4' ny =2 1
a1 lluanaeduedwiiisdia (P>0.05) snduimiinmauilodugannaass Jaagin

{ a 1 Jd d o w 1 1
owsnilSualsAvesaion 5750  wesiFudiduszauTisaunminz auaems

a a g Y
3Ry Tavesaimsguduun
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k4
A CIGITGINTE
@ A A = [ a ~ L
ArsAnpIszay Tsauimunzay TavazdoalugaedSunalysfu 50-60 wosidudluy
Y T
M31aealaIMuUANYI (. ocellaris) TasiomsnngasiiszduNGaumIAY
asndadiuvetlSinalsAunaznasnuinng audemsns i Tavesal
o qy A @ 1w 1 [
MIQUANVN (4. ocellaris) Tasmaiaeadaeomisnilszay TlsAumhfuudiissau
@ 1 o A ) d
WaanuARNuNen s 191sz lemigagasinemis
- 9 = J Y 5
AsiuszeznmAnIANNAeIms IsAuvelaimsqudnenn (4 ocellaris)
o Yy A d' v
Wzt Idmnlvinamasmuanudesmsvesamatarmsanu
AsfinySinansaeziiTu ussig uazdmiiuaegimnzauluemsiminzaude

a A 4 £ .
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MIIMANUINT 37 MI50AM1BURY YamIqudu? (4. ocellaris) NiuomIsii T1lsau

Jd g Jd Y d
66.5 losiua luszeznal 12 e

Ts@u | Swauda | Swouda | Swauda | Swoudueie | nlesiFudmsseano
Fuaniiio 25 25 25 25 100
Fanine 25 25 25 25 100
Fanina 25 25 25 25 100
FUavidie pir 25 25 24 97.33
Favidis 23 25 25 24 97.33
Flaiiito P 25 25 24 97.33
Fuavini2 2 25 25 2% 97.33

MITMARUINT 38 MITeAMUYD Ya1mIqudnu (4. ocellaris) Hduemsi I1)sau

63.5 losiwud luszezna 12 dlan

Tdseiu | S | $Swouda | Swouda | Swaudaed | aledifudmsseane
fleniiio 25 25 25 25 100
Fle iz 25 25 25 25 100
Feifia 25 19 25 23 92
Feniiie 25 18 25 23 90.67
Faiis 25 18 25 23 90.67
FUeiito 24 18 24 22 88
Faiiin2 24 18 21 21 84
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Tusau S | $waud | swauda | Swaudamde | alefidudmsseanio
Fanifio 25 25 25 25 100
Flaniie 25 25 25 25 100
Fuanviiia 24 25 25 25 98.67
Fuaviiie 24 25 25 25 98.67
Faini 2 25 2 24 9733
Faiiiio 24 24 24 24 96
Flaiiiiz 24 24 23 24 94.67
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Tsfn | Swaud | $waudd | swauds | Swaudimde | nlefidudmsseans
Flaniio 25 25 25 25 100
Flaiie 25 25 25 25 100
Fuaving 23 25 25 2% 97.33
Flaniiie 2 25 23 23 9333
FUaiiis 20 25 23 23 90.67
FUaniiio 20 25 23 23 90.67

gﬁﬂmﬁﬁ 12 20 25 20 22 86.67
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Favidio 25 25 25 25 160
Faniiiz 25 25 25 25 100
Flaniiia 23 3 22 23 90.67
FUanidie 18 23 21 21 82.67
Faning 17 22 20 20 78.67
Flamiiiio 17 22 20 20 78.67
Faiiii2 17 2 20 20 78.67
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MINMARLIN 42 UTinaomsh I Ummsgudue (4. ocellaris) i luszoznm 12 dlam

seoznal  [TUsAu 66.5% |TUs@u 63.5% |TUs@u57.5% |Tusau s1.5% | Tas@u 46.5%
Faniio
i 1 0.0357 0.0351 0.0352 0.0346 0.0347
1 0.0357 0.0351 0.0352 0.0346 0.0347
i 0.0357 0.0351 0.0352 0.0346 0.0347
Flaninz
17 0.075 0.061 1.533 0.049 0.045
i 0.071 0.061 1.542 0.052 0.048
17 3 0.07 0.061 1.503 0.057 0.045
Frlenvitia
17 1 0.081 0.07 0.071 0.057 0.048
i 0.08 0.066 0.069 0.056 0.051
1 0.071 0.068 0.064 0.053 0.05
Flaviie
41 1 0.095 0.088 0.088 0.067 0.060
izl 0.099 0.082 0.086 0.067 0.060
173 0.095 0.087 0.082 0.067 0.058
Faming
17 1 0.105 0.106 0.104 0.083 0.074
17 2 0.116 0.092 0.096 0.077 0.069
i 0.112 0.100 0.099 0.078 0.073
Faiiio
e
17 1 0.107 0.112 0.106 0.080 0.079
17 2 0.128 0.101 0.104 0.083 0.075
1 3 0.124 0.104 0.110 0.087 0.077
Favini2
i1 0.110 0.114 0.113 0.081 0.075
17 2 0.130 0.104 0.103 0.086 0.083
41 3 0.126 0.104 0.107 0.094 0.078
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alaslawn 0.2997 23.6 0.0948 10.46 65.37
alaylawn 0.3092 24.15 0.0948 10.37 64.83

A

65.10
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%ﬂﬁ’)@éﬁ UHU MYUS | U ﬁaatha u.u.é’fmthwmmuwﬁmu u.u.ﬂawu"§u % mm%u
A9 19.5112 1.081 20.584 0.007 0.72
A9 22.1606 1.0069 22.169 0.008 0.84
Ao 0.008 0.78
neRaBIAY | 22.0113 1.0174 23.019 0.009 0.93
1NIAABIATY 22.0295 1.0098 23.029 0.010 1.06
Aunay 0.010 1.00
MOLNLEY | 20.5077 1.0547 20.52 0.012 1.16
MOLNUAY | 16.4737 1.0231 16.484 0.010 1.03
Aunde 0.011 1.10
danlu 26.4186 1.0182 27.386 0.050 4.95
danlu 19.2004 1.043 20.193 0.050 4.88
Aundu 0.050 491
AT 20.435 1.0379 21.473 0.020 2.00
AT 17.6265 1.035 18.662 0.014 1.43
AU 19.5863 1.0366 23.623 0.017 1.71
Ao 0.017 1.72
g un | 21.9016 2.7714 24.589 0.084 3.03
oslun | 27.8315 3.0732 30.756 0.149 4.84
AuRdY 0.105 3.64
aldglaur | 26295 1.039 27.315 0.019 1.82
aliglown | 227409 1.0289 23.753 0.017 1.66
aliglawn | 224551 1.03 23.463 0.022 2.13
Aunde B 0.019 1.87
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Fofot1a WAL MUY W.U.AI0H1INAUN TRIRLA! % 181
A 19.5112 19.7536 0.2424 22.42
A 22.1606 21.3929 0.2323 23.07
Aundu 0.23735 22.745
AUAADIATY 22.0113 22.1737 0.1624 15.96
(AYAABIATY 22.0295 22.1901 0.1606 15.90
AUy 0.1618 15.94075
ALISLAY 20.5077 20.6838 0.1761 16.70
INYVISLEY 16.4737 16.6498 0.1761 17.21
Aunde 0.1761 16.87
danlu 26.4186 26.5445 0.1259 12.36
anlu 19.2004 19.331 0.1306 12.52
Aunde 0.12825 12.44
AU 20.435 20.4744 0.0394 3.8
AT 17.6265 17.6655 0.039 3.77
INFU 19.5863 19.6257 0.0394 38
AUy 0.0392 3.79
215U 21.9016 22.8107 0.9091 32.80
215 9UN 27.8315 28.8198 0.9883 32.15
Ao 0.9355 32.58
a'liylaun 26.295 26.3787 0.0837 8.06
aluylawn 22.7409 22.8234 0.0825 8.02
a'lys lawn 22.4551 22.5378 0.0827 8.03
Aunde 0.0829 8.03
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Fodo01a | waL mwur | wu medn | uudetienauy | ualuiu | % e
fa 106.206 1.2267 106.25 0.0434 3.538
A3 99.1576 1.2164 99.201 0.0429 3.527
Aundu 3.532
AUAABIAIY |  106.957 1.0219 107 0.044 4.306
nuAaRIAIY | 107.307 1.0515 107.36 0.0531 5.050
NUANDIAIY | 106.976 1.0142 107.02 0.0476 4.693
Aunay 4.683
noUNLaY | 94.7501 1.2533 94.811 0.0607 | 4.843
mouNLEY | 104.681 1.258 104.75 00672 | 5.342
Aunay 5.093
danlu 105.473 1.036 105.59 0.1212 | 11.699
Yarhu 105.855 1.1118 105.98 0.1291 11.612
anlu 106.156 1.0332 106.28 0.1227 11.876
Auniy 11.729
AT 101.764 1.4148 101.77 0.0042 | 0.297
Ny 104.891 1.6222 104.89 0.0036 | 0222
Ay 0 0.259
91594 107.373 1.7305 107.37 0.0019 | 0.110
CRECIIY 104.653 1.4249 104.65 0.0007 | 0.049
AunRdY 0 0.079
alglown | 98.2682 1.0084 98.278 0.01 0.992
alglaun 101.354 1.0012 101.36 0.0082 | 0.819
Aunay

0.905
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TR TRTH UUA0O1I+ UMM
Fodotha MU A0619 M¥ULOY 1 wu iwes | % vives

19 23.069 1.2416 23.13 23.081 0.0491 3.955

A3 19.4594 1.2368 19.518 19.4678 0.0498 4.027
Aundu 3.979
wonaneay | 22.0109 1.1198 22.041 22.0118 0.0292 2.608
oARDIAY | 22.0285 1.1458 22.059 22.0296 0.0295 2.575
ARy 2.597
NOLUAY | 17.6503 1.2383 17.684 17.6515 0.0324 2.616
PUUEY | 21.1591 1.2559 21.199 21.1655 0.0336 2.675
AunaY 2.636
il 26.4171 1.2128 26.419 26.4173 0.0013 0.107
il 19.1984 1.4498 19.2 19.1985 0.0017 0.117
Aundy 0.108
allglaur | 202375 0.891 20.24 20.2375 0.0023 0.258
aldglow | 164722 0.9907 16.475 16.4722 0.0025 0.252
Aunde 0.255
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ANOVA
Sum of
Squares df Mean Square F Sig.
WEIGHT2  Between Groups .006 4 .001 41.754 .000
Within Groups .000 10 .000
Total .006 14
LENGTH2  Between Groups .055 4 .014 9.795 .002
Within Groups .014 10 .001
Total .069 14
WEIGHT2
Duncan®
Subset for alpha = .05
PROWK?2 N 1 2 3 4
46.50 3 .1097
51.50 3 1253
57.50 3 .1430
63.50 3 .1433
66.50 3 .1677
Sig. 1.000 1.000 .946 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LENGTH2

Duncan’
Subset for alpha = .05

PROWK?2 N 1 2 3
46.50 3 1.7977
51.50 3 1.8850
57.50 3 1.9100
63.50 3 1.9167
66.50 3 1.9850
Sig. 1.000 .346 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares df Mean Square F Sig.
WEIGHT4 Between Groups .008 4 .002 78.370 .000
Within Groups .000 10 .000
Total .008 14
LENGTH4 Between Groups .077 4 .019 21.290 .000
Within Groups .009 10 .001
Total .086 14
WEIGHT4
Duncan®
Subset for alpha = .05
PROWK4 N 1 2 3 4
46.50 3 .1170
51.50 3 .1307
57.50 3 .1593
63.50 3 .1603
66.50 3 .1827
Sig. 1.000 1.000 .815 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
LENGTH4
Duncan®
Subset for alpha = .05
PROWK4 N 1 2 3 4
46.50 3 1.8307
51.50 3 1.8957
57.50 3 1.9670
63.50 3 1.9670
66.50 3 2.0413
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares df Mean Square F Sig.
WEIGHT6  Between Groups .013 4 .003 116.881 .000
Within Groups .000 10 .000
Total 014 14
LENGTH6  Between Groups .093 4 .023 52.155 .000
Within Groups .004 10 .000
Total .098 14
WEIGHT6
Duncan®
Subset for alpha = .05

PROWKG6 N 1 2 3 4
46.50 3 .1407
51.50 3 .1600
57.50 3 .1987
63.50 3 .2010
66.50 3 2223
Sig. 1.000 1.000 .604 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

LENGTH6
Duncan®
Subset for alpha = .05

PROWK6 N 1 2 3 4
46.50 3 1.9243
51.50 3 1.9817
63.50 3 2.0860
57.50 3 2.0870
66.50 3 2.1403
Sig. 1.000 1.000 955 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares df Mean Square F Sig.
WEIGHT8  Between Groups .015 4 .004 28.855 .000
Within Groups .001 10 .000
Total .016 14
LENGTH8  Between Groups .106 4 .026 22.858 .000
Within Groups .012 10 .001
Total .118 14
WEIGHTS
Duncan®
Subset for alpha = .05
PROWKS8 N 1 2 3
46.50 3 1710
51.50 3 .1890
57.50 3 .2330
63.50 3 .2337
66.50 3 .2567
Sig. .082 .944 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LENGTHS

Duncan’

Subset for alpha = .05
PROWKS N 1 2
46.50 3 2.0263
51.50 3 2.0793
63.50 3 2.1963
57.50 3 2.2037
66.50 3 2.2500
Sig. .086 .095

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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ANGVA
Sum of
Squares df Mean Square F Sig.
WEIGHT10 Between Groups .018 4 .005 25.048 .000
Within Groups .002 10 .000
Total .020 14
LENGTH10  Between Groups 079 4 .020 14.021 .000
Within Groups .014 10 .001
Total .093 14
WEIGHT10
Duncan®
Subset for alpha = .05
PROWK10 N 1 2 3
46.50 3 .1820
51.50 3 .1990
57.50 3 .2467
63.50 3 .2470
66.50 3 2767
Sig. .152 .976 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LENGTH10

Duncan®

Subset for alpha = .05
PROWK10 N 1 2
46.50 3 2.0750
51.50 3 2.1297
57.50 3 2.2350
63.50 3 2.2350
66.50 3 2.2633
Sig. .104 .398

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares df Mean Square F Sig.
LENGTH12  Between Groups 121 4 .030 58.851 .000
Within Groups .005 10 .001
Total 127 14
WEIGHT12  Between Groups 017 4 .004 17.579 .000
Within Groups .002 10 .000
Total .020 14
LENGTH12
Duncan®
Subset for alpha = .05
PROWK12 N 1 2 3
46.50 3 2.0763
51.50 3 2.1263
57.50 3 2.2680
63.50 3 2.2820
66.50 3 2.2940
Sig. 1.000 1.000 .210

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

WEIGHT12

Duncan®

Subset for alpha = .05
PROWK12 N 1 2
46.50 3 .1870
51.50 3 .2067
57.50 3 2917
63.50 3 .2523
66.50 3 .2813
Sig. .158 .052

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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ANOVA
Sum of
Squares df Mean Square F Sig.
WEGAIN Between Groups 017 4 .004 18.338 .000
Within Groups .002 10 .000
Total .020 14
SURVIVAL  Between Groups 708.267 4 177.067 2.184 144
Within Groups 810.667 10 81.067
Total 1518.933 14
PER Between Groups .025 4 .006 2.925 .077
Within Groups .022 10 .002
Total 047 14
WEIGHT Between Groups 017 4 .004 18.090 .000
Within Groups .002 10 .000
Total .020 14
LENGTH Between Groups 122 4 .030 58.696 .000
Within Groups .005 10 .001
Total 127 14
LEGAIN Between Groups 122 4 .030 58.696 .000
Within Groups .005 10 .001
Total 127 14
FCR Between Groups .785 4 .196 2.965 .074
Within Groups .662 10 .066
Total 1.448 14
FCE Between Groups .011 4 .003 2.887 .079
Within Groups .010 10 .001
Total .021 14
DWG Between Groups .000 4 .000 6.750 .007
Within Groups .000 10 .000
Total .000 14
PWG Between Groups | 25815.99 4 6453.997 18.338 .000
Within Groups 3519.532 10 351.953
Total 29335.52 14
SGR Between Groups 331 4 .083 6.322 .008
Within Groups A31 10 .013
Total .462 14




WEGAIN

Duncan®
Subset for alpha = .05

PROWKO 1 2 3
46.50 3 .10500
51.50 3 .12567
57.50 3 .16967
63.50 3 .17033
66.50 3 .19950
Sig. 131 .959 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

SURVIVAL

Duncan®

Subset for alpha = .05
PROWKO 1 2
46.50 3 78.6667
63.50 3 84.0000 84.0000
51.50 3 86.6667 86.6667
57.50 3 94.6667 94.6667
66.50 3 97.3333
Sig. .070 302

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

PER

Duncan®

Subset for alpha = .05
PROWKO 1 2
46.50 3 .47433
51.50 3 .50767 .50767
57.50 3 .56000 .56000
63.50 3 .56367 .56367
66.50 3 .58600
Sig. .053 .083

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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WEIGHT

Duncan®
Subset for alpha = .05

PROWKO N 1 2 3
46.50 3 .18700
51.50 3 .20767
57.50 3 .25167
63.50 3 25233
66.50 3 28133
Sig. .133 .959 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LENGTH

Duncan®
Subset for alpha = .05

PROWKO N 1 2 3
46.50 3 2.07600
51.50 3 2.12633
57.50 3 2.26767
63.50 3 2.28200
66.50 3 2.29400
Sig. 1.000 1.000 .206

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

LEGAIN

Duncan’
Subset for alpha = .05

PROWKO N 1 2 3
46.50 3 4720
51.50 3 .5223
57.50 3 .6637
63.50 3 .6780
66.50 3 .6900
Sig. 1.000 1.000 .206

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.



FCR

Duncan’

Subset for alpha = .05
PROWKO 1 2
66.50 3 2.58200
63.50 3 2.67867
57.50 3 2.69100
51.50 3 2.99000 2.99000
46.50 3 3.19400
Sig. .100 355

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

FCE

Duncan’

Subset for alpha = .05
PROWKO 1 2
46.50 3 .31567
51.50 3 .33733 .33733
57.50 3 37267 .37267
63.50 3 .37467 .37467
66.50 3 .38933
Sig. .055 .084

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

DWG

Duncan®
Subset for alpha = .05

PROWKO 1 2 3
46.50 3 .00100
51.50 3 .00133 .00133
57.50 3 .00200 .00200
63.50 3 .00200 .00200
66.50 3 .00233
Sig. .290 .058 311

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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PWG

Duncan®
Subset for alpha = .05

PROWKO N 1 2 3
46.50 3 | 128.0490
51.50 3 | 153.2520
57.50 3 206.9107
63.50 3 207.7233
66.50 3 243.2927
Sig. .131 .959 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

SGR

Duncan®

Subset for alpha = .05
PROWKO N 1 2
46.50 3 .9800
51.50 3 1.1033
57.50 3 1.3333
66.50 3 1.3333
63.50 3 1.3367
Sig. .216 .974

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.



CENTRAL INSTRUMENT FACILITY ™

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sanple Name:
Sanple Type:
Vial:

Injection #:
Injection Volume:
Run Time:

Sanple Set Name:

CS50 prmol
Standard

70

1

5.00 ul

50.0 Minutes
aaa_42 continue

Acquired By: MAHIDOL

Date Acquired: 10-Dec-2004 13:59:42
Acq. Method Set: arg_thr

Date Processed: 15-Dec-2004 14:11:36
Processing Method: aaa_42

Channel Name: SATIN-2

Proc. Chnl. Descr.: fluorescence 2475
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leu- 36.377

ala - 25.664
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tyr - 30.331

his - 22.525
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pro - 27.007
aaba - 28.365
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CENTRAL INSTRUMENT FACILITY. "

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sanple Name: ¢cs100pmol Acquired By: MAHIDOL

Sanple Type: Standard Date Acquired: 10-Dec-2004 18:16:51
Vial: 73 Acqg. Method Set: arg_thr

Injection #: 1 Date Processed: 13-Dec-2004 11:28:58
Injection Volume: 5.00 ul Processing Method: aaa_42

Run Time: 50.0 Minutes Channel Name: SATIN-2

Sanple Set Name: aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY

Reported by User: MAHIDOL (MAHIDOL)

Project Name: aaa_42

SAMPLE INFORMATION
Sanple Name: ¢s200pmol Acquired By: MAHIDOL
Sanple Type: Standard Date Acquired: 10-Dec-2004 19:07:59
Vial: 74 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 13-Dec-2004 11:28:55
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2 ‘
Sanple Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sanple Name: p1/45-0-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 10-Dec-2004 22:32:48
Vial: 57 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:05
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sanple Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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-CENTRAL INSTRUMENT FACILITY. s

Reported by User: MAHIDOL (MAHIDOL)

Project Name: aaa_42

coSAMPLE “INFORMATION

Sanple Name: p1/45-1-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 11-Dec-2004 00:15:07
Vial: 59 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:03
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sanple Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY e

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sample Name: 5/50-0-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 10-Dec-2004 11:24:33
Vial: 49 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:13
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sanple Set Name: aaa_42 Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY w

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sample Name: 5/50-1-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 10-Dec-2004 20:50:32
Vial: 51 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:07
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sample Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY us

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

SAMPLE INFORMATION

Sammple Name: p4/55-0-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 10-Dec-2004 13:07:30
Vial: 53 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:11
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sanple Set Name: aaa_42 Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY ws

Reported by User: MAHIDOL (MAHIDOL)

Project Name: aaa_42

MAHIDOL
10-Dec-2004 17:25:21
arg_thr

15-Dec-2004 14:15:09
aaa_42

SAMPLE INFORMATION
Sanple Name: p4/55-1-1 Acquired By:
Sanple Type: Unknow n Date Acquired:
Vial: 55 Acq. Method Set:
Injection #: 1 Date Processed:
Injection Volume: 5.00 ul Processing Method:
Run Time: 50.0 Minutes Channel Name:

Sanple Set Name:  aaa_42 continue Proc. Chnl. Descr.:

SATIN-2
fluorescence 2475
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CENTRAL INSTRUMENT FACILITY

Reported by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

s A MDD L E™ INFORMATION

Sanple Name: 2/60-0-1 Acquired By: MAHIDOL
Sample Type: Unknow n Date Acquired: 11-Dec-2004 01:57:22
Vial: 61 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:02
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sanple Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY =

Reported by User: MAHIDOL (MAHIDOL)

Project Name: aaa_42

c 7 "SAMPLE INFORMATION
Sanple Name: 2/60-1-1 Acquired By: MAHIDOL
Sanple Type: Unknow n Date Acquired: 11-Dec-2004 03:39:36
Vial: 63 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:15:00
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Samrple Set Name:  aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY -

Renorted by User: MAHIDOL (MAHIDOL) Project Name: aaa_42

|
|
i

SAMPLE INFORMATION

Eanple Name: ~ 6/65-1-1 Acquired By: MAHIDOL

sanmple Type: Unknow n Date Acquired: 11-Dec-2004 07:04:10
/ial: 67 Acq. Method Set: arg_thr

njection #: 1 Date Processed: 15-Dec-2004 14:14:44
njection Volume: 5.00 ui Processing Method: aaa_42

Run Time: 50.0 Minutes Channel Name: SATIN-2

Fvarrple Set Name: aaa_42 continue Proc. Chnl. Descr.:  fluorescence 2475
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CENTRAL INSTRUMENT FACILITY =

Reported by User: MAHIDOL (MAHIDOL) 1 B_—g_omajz

INFORMATION

SAMPLE

Sample Name: 6/65-0-1 Acquired By: MAHIDOL
Sample Type: Unknow n Date Acquired: 11-Dec-2004 05:21:54
Vial: 65 Acq. Method Set: arg_thr
Injection #: 1 Date Processed: 15-Dec-2004 14:14:49
Injection Volume: 5.00 ul Processing Method: aaa_42
Run Time: 50.0 Minutes Channel Name: SATIN-2
Sample Set Name:  aaa_42 continue ~_ Proc. Chnl. Descr.:  fluorescence 2475
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