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ABSTRACT 

~ 

Suitable protein levels for True eel (A.bieolor bieolor) culture was studied by 

using 4 different dietary protein level of 40, 45, 50 and 55 % with digestible energy of 480 

Kcal/IOO g.The initial size of fish were 0.77±0.02 g in weight and 9.30±0.06 em in length. 

The experiment was carried out in 45x9Ox45 em glass aquarium, which contained 100 litre 

of water at stocking density of 40 fish/aquarim. Fish were fed 2 time daily at 10% of body 

weight for 18 weeks. 

The resulted in 2.00±O.05, 1.67±O.II, 1.69±O.l3, and 1.71±0.22 g of final weight, 

161.57±0.93, 118.33±14.63, 119.86±13.21 and l29.20±26.21 % of weight gain,0.60±0.03, 

0.48±0.04, 0.49±0.04 and 0.51±0.07 %/day of specific growth rate protein diets were 

0.44±0.02, O.3I±O.OS, 0.28±O.04, and 0.25±0.OS. apparent net protein retention were 

15.55±0.70, 10.7S±2.01, 9.S0±1.73 and 9.20±2.46 % Fish fed with 40 % protein diets 

showed the significantly among other diet treatments (p<O.05) and there were no significant 

differences among the treatments of 45, SO and 55 % protein (p>O.05) Feed conversion ratio 

of 40,45, SO and 55 % protein diets were 6.53±O.l3, 7.l4±0.90, 6.97±0.95 and 6.99±O.57 

total feed intake 7.77±0.18, 8.05±0.80, 7.90±O.95 and 7.96±0.76 glfish and survival rates 

were 90.00±2.50, 80.83±8.04, 84.l7±10.41 and 89.17±7.64 % It was found that no 

significant (p>0.05). among 4 different dietary protein level 

The result showed that the optimum dietary protein level for growth of fish fed 

40 % protein and 480 kcalllOO g 

Key words: True eel (A. bicolor bieolor), protein requirement 
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Al'1il 

lImt:!'I1'Wl (True eel) '~'Wffl'l1'J'l~ilfldllJlflflt)!'I'1l~lft'njllil\)'lfiifl'l1it~ ~~N1;1NiiI'l1l1;11~'I1'Wl 
t 1Jtl,:l'l'1ft'l '1'11l1~m flfll1~Ulllflll"nJ'lfl~ '1'1~ i 'Wlm,hul~I'IU1;1:II'11d ~'Illfl'; ~1l 1MI\lVi 1:~~ 'f'rJI'I'I'1l, fllfl 

t~~'I'1:"n)'Wl'l1il'llI'li1J miil'l, i"l, m::rl ,1:::U~" 1'11'1I~:tl't:!~ i'W'ij~l'!1I'liHlffllJ1)tl)1UnlJ~fltlm
~ ,. <u 

'111J11'1Igfll'lllJuli'lllii lfl~ ~",h~1l1fl'lhfllllJ'Il111 1:lJ11U 5 ilil'lllJl'l) ,'liu l'Wfl ~~nl1l\lW i'WI'IJ1'1 ih,f1 V!jj~" 

thIl'lV¥I:::A'l~' 1I~:::illlfl~'I'111~1'I 'I111'l.lfl'1(lJlJ1fllu'~~'WY~'lllflll'llJ c1 fl1'1'10!l~:::fflJ\!1ru', 2544) 1'W~,l'!11'1 
.'II , ,... 

tl~1:l'l'lllti1;11~ 'I1'W lR1:lVI'IlIUlnlUI'll'l'tJ,'Ill~l'll1il'l'1 ml1l~mJlliv'I'1 :11:l 1:l'11111 m 11111lJ '11'i'tillJ1IUlJlfli U'li1, 

f.]~~'W 'I111\!flti1;11'11.:l1t1'IJU11'1 fJlImru'~lt)'llJ'j''llJMmi 1'I1,'I1H 1:l6U 1~1'lI'lI il\)'1J'WN1;1Niil'lti1:l1~'I1'Wl 
il1flll':i':ilJ'lIl~!~lJii..rvtJ1:l' lU'IJIU:::~1'l11lJ<A'~'fl1':i'IJ~'1'l1:l11'l,:1'111:lfliitlllJlIU~q~~,lI1:l:: 205,122 .i'W lull 

q; ~ -K.ei I r Q"Q,'.ll 
2538 H1;1:::tJ~lHlJfl"lllJl'lV~fl1)lJlfl'IJlll'tltJ'1 1\l1tJ!1l'l11:::I'Ii:lWII'I1,1I,:!'I'1ft' fl1:llJ ~hti WJlJU'J lml1.J !11 1'111;1 

, "'!JJ, 
'JlJfl1'WlJ1 fll1tl'1'I II1;1 :::,tl,1;1,lJlfi tl 1'1 INi 'Wl.ll ii'lJ'I1 ~1:1\1 l!flnmm:::NfflJll'l~1tml'lft'U1,'lfUfI ri1ll tl ':i :::!'I'1ft'lItlU, 

, w , 

IVllIt/ 1'li'W t'il~'W iimJu!lfll'l!luuvwQJv1 i1i~fJfl';h 1'l11J1tJ1n 1'l1111~~'fll1unflmJmim'l i'WlI,::,'I'1!1' 
, . 

tY1J'Wlh:::1l1 ft"~1J'l'lt,g, 120,000 ~'W (lf1'!! fl1'J11flTJ ,111111.) dll'!1ulI':i:!'I'1ft'i 'I'1tJ 'IJ1U:Ul.h~fl'll'W i II ~"'1'')1'1 

':i::: t'l~~!li:l:'lIl'l'li~lflfl'lllJ1:l''Wh '~lJ'I'1I'11'1t1~,iltJ~h.!!'iI~'i'll~ 'lIO 1;>lu'Il T~fl'li'W{!'Ii'llJl~1 fl.l NlI ,:,'1'1 fl' Vl1:lNii~ 
• • '" 1 "''''~ "I" 1 '" ~ ~ ". ~ ~ q tl •'Ill'11'W lmUlllJ1:l1lJ'JI'l~H1:l:::!! 1J~~1J!1JUVl1;1~t1IU'I'1l'll~'l I'IllJfl11lJmN 111 ':i 'IJV~~ flfl1 1'W '.1:::,'1'1 ft'!,1;1 ~1'l1, 

1..I-;:::mft' 1:l'milll';:::lJ~tJl~\lI~''I11I'1ffl!!1;1 'l${'I'l1fl1n1m1lJlIm~mmlflUl'!ri'Ul~llJli';'J1I'lfl~ fffl'tJ1'iitl 

1I1;1'1'1HI'i'1'W9iJ1'1'1fJl tiflll\U:t'l'1Hiinft'1'1'1eJ1Ul'l:t,md~V1fftJ V1'111':i!!1:l:::fl1':ift'WV1l'!1;; flmhll1:l1~'I1'Wl~. , 

J1m'llJ~l fl In lJ'lfl~lJ1,n t1~1u'lielf) tl'Wfl~I'I ilfll>1'j)~'ll'~1J I'Hill 111:l:::11'WlJ 'W fll'iVliil'lft awiiH 'It, fllJ 

... ~ " 1,1 '" q .1 "", '" <I ".1 1 "1 ,Q"
flfl'tJl':i:t\llUI'l1111~ <J~fl1, lJ,iI'W lUlJm~'I1'Wl ~''Wl~:;!'lJll!!'W1'1'11~l'!I.I~!'i'I OlJ,::: (J'lI'W 'W fI1';ff,!ff';lJm!l 

• 
illl'Wlfll'i,ntJ";''i'l1tii'll~ti!fllll'l ';ml'i!li 11 

,;; 1 1 ~ " "0 .1 ~ ...fl1';l"1fllll jljfJ flTYW!m:t1:l'lJ\j';1U (2538) 'I'11fl1':i~'lj1Jli:l\!fllJi:llt:!'I1'Wlf11(jvml' 3 \!iI'i I'ltl 

.l .1" c "".1 .d " l1JV1J1:l11:l'1'I 61'111'Jfl~'I'1:'1;1 !!1:'I:V1l'!11 powder leed 'W1'W 6 ,flOll 'I11J1T~fllJi:ll~'I1'Wl'l'1~'I-:!1Jl<'lI'l'l/Jm'l11'; 

powder feed ';:;~lll11,;~'Wti,:lJ11U 40 ,tlaf,<iI'W.l iJfI1mlt)!!~1l1"~fl11t11l'11''lfiil'lt'W'1 lfl1'Y1~L!1:'I:: 
" ..: : Ii' 4> ~ 

tf1l\!'i1U (2544) 'I'11'1l'lt1~'1:lU'\!flll1;11t:!l'!lll'IJU11'l'iJ1'11'Wfl 0,39± 0,01 tnlJ l'l'lllJUl1 6.24±0.33 l'lfU;>l!1I~, 
, . 

fl1111fl11~ 0.20±0.04 ''lI'W~llJ'''; ,\',t'lV1'111'iiill~'j)~lI-11iJ'i:::~llll1'iA'Wl'il,ti'W fltl !11611mffl'l V1'mii1!~~ 
.111'" .I"""~ . ~."i ... ',1lJJ 1. ';"'W 35,40, !!i:l::: 45 ,1J6':i!'lI'W1'l tll'l'ilfl11lJ'I1'Wl!!'W'W 50 1'I'l/m.lJ ,lJ'W!'l1;11ll1'W 12 ,I'IV'W ~~1J111J1:l1 

", . , . 
~'If'WljjUll'!'!!fl.i1I\liltJ 4.45±0.81. 4,13±0.20, 9.59±1.25 111;1: 4.22±0,69 fl1lJ mlJihill 'lh1..l1:l1~'I1'Wll1 

." • 'V. • 

Iiifl~ft''l flV1'111'; 1f1'~ 'il,V-viiiml1J111 ';W'W 40 ,11 Vf,.Jill¥i' iilh'l1'lrfl ~111<il fJ:lJ1fl 11 'ql'llll'l fl.l H tl ~1' il '!!Udlflt)! 

(p< 0.05) fl1J~l'111';'lIiil'ltll'1 
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V.I " "Jl'ltJlI~~tf~fl 

.. .. ~ 51 ~.I d d • ~ ~ 1.1 ~ 
1. l'Viilfffl'tJl':i:::liIlJfl11lJl'l H~fl1~ !lJHI'lJ'l'IlYfll1:::1:l'lJl'l tlfl1,t'ill'Y1I'llJ l'l'IJtJ~1Jl:ll!:lM'lJl ,IiIU 

iill1JIlI Till'l,lf11, 1'il~'YI~lJ1~ 61'111Jillil 11l:l::;th::;ff'l'l~flTVl'IJil~1th\iiul'lltJlM1>~,::;'1ilJ ltl,\iiu.imiu 

.q;q " ... "'" 
1fiAlIU'Mfll':i .. 

1. fll~1HIIi'IUfll':il'lfl'l!l1 

1.1 m,11~ nI'J'Il f11 n1 ~11:ltJ~ 


1HUI'J1;!mnlli1l:ltJ~UlJlJqlJl'll:lill'l (completely randomized design) l!'ll~f11<.!'I1I'll:lil~ililfi 


,iI'Il 4 	'li>lfll''I1I'll:lil~ 'lil'll:l::; 3 oil l~fJu.il:l::;'liI'lfl1"'I1Ii1l:lil~ih:;~lJ Itl,\i'iulu~:mm ~~ii 


d ~ t-I '" _I 0' d 0'

'lil'lflWI1I'll:lilWl'l 1 ,~I'l'IJ lJHIU 40 l1Jilll'lfUIii 


d ~ 1. 1 d .1 0' d 0' 

~liIfll,'I1I'll:lil~'l'I 2 ,::;mJ 1JJI'lU 45 IlJilJI'lf'lJ1'l 	 --,
• 

1. 1d W '" • 1 "" 0'~1'lfl11'Y1\l1l'1tl~'Y13 l:::\lIlJ 	 1J;I'l'lJ 50 11JilJ!'lf'lJ1fl• 
d wI-I .1 	 d'" 0'

'li\llflll'l'1l'll'l!N'l'I4 :;:::l'IlJ lJ'>'I'Il 55 IlJil11'lfUI'l 
0' 


tJ1Ml''YJfI\!Ifl,~1.flUfl1''l'I>lM~iil'l1'lJl'Ii M'lh:::~m'llim'lJ(GE) 480 i'ill:l!!fll'lfl1/tJlI11, 100 

, . 

fli'lJ 1Il:l::1Iml::"j'fjtllfll'Vl'l'lH lf1~'lJlf11;'lJil~tJlM1'Vi l\'fJ1 uU11i'VtJlm, ff"l'lU 1 ~ 1'1 mlJtl":::lJ~ , 
~ 

1.2 l\'fJ1U'Y1!!l:l :::,::u:::nl'llf111'111'1l:l tl~ 
, . 

\ihI'WUflnnfffJ1iltlJ:::lJ~Ul~\lI')~M11'1l\'!:ll'l J:::M-lHl$lilU'Vl!jffUf11UU 2544 O~ ihnfllJ 2545 

,ilm:::v:::nl:l1 18 ff'tl.n"j' 

4<1 
2. 1fifll':i'flViJ:lll-3 .. 

2,1 f111!>'I'HJlJtJlM U'jI]I'Il:l~N 

1l1M1"'I1I'1l:lil~tl':::flillJ.l'·:1!J1>'1tJ~1H:l1m">'IllJI'l111~~ I tlilvilm1"\!>'1'~ I, 2, 3 !ll:l::: 4 ii 
,:;ti'IJltlJ~u 40,45,50 Ul:l::: 55 !tlil{I<Jl'lJ.ll'lllJ!i1~lJ Ulri1'lJI'Jl\'lJ'lJtNtJlM1'iU';l:l:::\lmI'J1:l'lJh¥l~lfi'lJ lli1v 

UI~tHN1:l'lJtJlMl'!!'IJlJ Twin-shell mixer Il'IUl1!l1'1.h:::lJ1tl1 10 'Illri il1Ml1~'.l'ihil1'tJtlI::;I~UtJlm;N~ 

m1J61Y1n lu~lg'll~ -17 ·C ~:Uil1Ml1C!1'l'il:l:: 100 111lJ lJl1Il'1Jl::-Hfjtll1htJTI1U (proximate analysis) 

1101ijlJl~"!1'1l (AOAC, 1984) i.l'mi 1Il'1:n:::-Hltl-:i~'W lli1~111 Kjeldahl nitrogen (Kjeldatherm 

digestion and vapodest distilling systems, Bonn, West Germany) i'IJiJu !IiIV11l ether extraction 

(Soxtec system HT, tecator AB Hoganas, Sweden) 1~1 !\iI~111 muffle furnace combustion 

(Iaboratory box furnace Linberg, Wisconsin, USA) i.Vill'1i1' (crude fiber) !l'IfJ111 Weende 

me1hod (fibertec system M, tecator AB, Hoganas, Sweden) 

m{t'IJ'!T!l'I':;>'I 'I11il NFE = 100 - (% ltll~'Il + % 'hlJiJl.I + % fllfl + % 1~1 ) 

thl'lli-l-ll'lJ~rJtJtJ'.l''lJil~mMTj' (DE) = (% hh~'Il x 3.5)+ (% 1'IJiJw x 8.1) + (% NFE x 2.5) . 



5 


til (DE) lltNtl1111l~'I~~lflfl1lflTIJ-:l!ll1~!Ji'li DE 'Il€)~ hh~'W, 1'1l:Uu NFE lMl,yhn'll 3.5, 8.1 Ul'I::: 2.5 

iimi.l'Jlljuillfu!~l'I€)11 f11lJ >I11JIh~'lJ (NRC, 1993) 

. .

_I!:! ,.::tal Q,I i",{ a ,tv lV

lml 1 61111'l~fll\V~'Vl:lJl:::~'lJ l1J"I'I'Wi'll~fl'W 4l~fI'lJ 

..,;. d' ~:;I , .d'"'ll CI 1 .::& t <V IV

H111~'ll 1 V~fltl'l::: flll1Jt,l'I~ Nl'If11l-:l,1'1 'l1:::11f)!llm'll€)~m'l11'l'l'll'1l'1€)~'Vl).J':::I'I1J tI., 1'1 'Wl'll~fl\'! 4 l:::1'I'lJ 

im}i\'ll611111/,):::fi'lJ t1I..;i\.!'I\.!"Cll'111 ') 40 45 50 55 

Imnilu 

u.1'IIlma11hflu ~1 

55.6 

16.5 

62.8 

165 

70.7 

16.5 

78 

16.5 
... ~ 

IIft'II 1.5 1.5 1.5 1.5 

" 1i1iiutlll1 
" 

2.2 1.5 0.7 0.0 
.• ., tv a 

UlUUml'l1I'1€)~ 3.4 3.4 3.4 0.0 .. 
.1i1iiull:::'Wi'n 

_ A • 

....-antu'i1il"l __ a 

--.nLIU'!I 

W1m1l6'h-~ 
4 

anmruflll:::mOfl 

6.8 3.5 0.0 

2.0 2.0 2.0 

0.1 0.1 0.1 

0.2 0.2 0.2 

11.7 8.5 4.9 

0.0 

2.0 

0.1 

0.2 

1.7 
I------------~+----l------+--_+-.--~ 

~¥. I. 100.0 100.0 ~ 100.0 

IIim'Mt1flfl1'ltll'U';)!ll , I I 

bhm.(%) 40 45 50 5S 

1IiI1'mu(GE)(fitmlfll'l"Cl11100 f11).J ) 480 480 480 480 

I 
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'I'DI'IIIm'l: 	 11'11illlU~:::u11ill1'n1ll'itlfi1'lf1f1l61'l'fl" U~:::fltl'U~'l!J 11'11:1hl A 4,000 ru;D3 2,000 

IU;E 50 IU; menadione sodium bisulfite 10 mg ;thiamin 20 mg; riboflavin 20 
mg; niacin 150 mg ; calcium panthothenate 20 mg; folic acid 5 mg; pyridoxine 
20 mg; choline chloride 2,000 mg; vitamin B12 0.2 mg; biotin 2 mg; and 
inositol 400 mg; manganese 25 mg; zinc 20 mg; copper 5 mg; iodine 5 mg; 
cobalt 0.05 mg; selenium 0.3 mg and iron 30 mg. 

22 fl1~!l'Il1J1IUi:ll'1'lI'lM~ 

Ul'Il>;ll1l11~trtII fl1~'I'l1'l i:l tN ~~~lflfll111lJ1111 \llfl'fl~111 'lf1~d'1 t! 1:\ flU 1:1 11J1flU11 ri~!fifnflll . 	 . . 

IIICrftU\lflUtl1~h1lJn1lM'llllh~i!rlflll 1'1'1'1 'Illl11'1'1l1J~U m11fU'Illlll'1'!flti!ti1J~ tlt! '11wrum~1I~II 0.75­

• 
g • 

aTJ mlll'l'11J1J111~1II{lI 8.0-9.0 l'lfll9i!1I1'I'J 'tJfl!~~~u~11t!~m~\lfl'Ut!11'1 45x9Ox45 l'lfll~!1I1'I~ 1l1l11l1 
Y - $I 	 $I 

714 ".:!:I: 't9Jd~I""" """ iI"" ~ ~I <f'I~ (II ,.o:t hi 'I""12, I1'1lIlI1'111'1 mlJ1J11111'1~ 100 m>11 '\'jn)1l\ltI'lI'l~~1Jmru l11fllfl1i'1'!!1:I:;T'Yill1~lJ'lftlll !~1J~\lfl1J~l 1111t! 

mmlu1:l'IlTI'H!1l'1li1J1I111:I:'1~fll1111~ih ::~lJ1u~ilill1l161'1'fl'J ~l~~I'l'll1J~'J[l'ltm 'YJI'I ~ tl~ (40%) 11'l1J't~fill 
10 % 'lI6nhlfiifl~'J 1l1i:l:: 21'lf~ nm 9.00 lI1Wfll LI~::: 17.00 lI1Wfll ,;jlll1~lUlt! 21:iul'l11-i' 1l1fliiu 

. " 
tPnIill;im:~1'In'1u~'YJl'ltltl~Vi1:l::~ 11'11J'lu1MI'l1lJ'Il fl ~mh1lJ'll1li~ flfl1~ ~u fl'.h~lU'lUU1:I1 ~:fI'JlJ'Ilfl~ 

" 1im1fl'l11J'Illl1Uth-l2 ;'11 '111 5 ilI'l1U~l'lIJU~1~l1UlIl1l11U~ll: 40 ;'1 

.,>;: 

•• 	 .:A 'filii 2 ft'l11J1J11!11J~U'lltl~\lflUm~l1U1!1I1J!~1l'YJ1'I1l1N 
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2.3 rn1~f1f11nljiJt'ltl~ 
• 

,,rtl111l111111Lb~t'l::;'l/jiJf111'Vl>lt'ltl~ i\m%: 2 1'1i'~ (mn 09.00ui:l~ 17.00 u) ljiJO{J1111m~t'l::;\lI'l'i 

: .1 <'" .. ,f '" ~ ,1 '" ~" "JlI'lw", !II ,fIIII'IIUl 30 11J{J'iI'llUI'l tl1>lflllFH1'1111 111lJUIU{J!jiJV1flU IlU1.'l1lJl1fluUllJUntlU!>l 11~tll111':i1JU'WU~ 
• 'iI V • 

'IIIIlItH mlJ1Ntll'l11'i Vi'l,r 10 IlJtl11oJ1U"'If{J~ .1111'1!fl~d1mIff~1fl1'lV!!] 91fl'i" lJ fll1flU'lffl~ tJ i:I1 ; ~ IIfi11lJi11.l 

81HT.i'olufiU~lI H'mn'lufll'JnulJ'J:::lJ1N 30 ulVi tJ1tl1N 'IlN::;~'l,rtll'11T'l1~flf11",,rtllfllf(lti:l::;f11'JlfllJ 
JII. • • " 

1i1 81Hnilllmnu'hi'l1lJl'l l~tJlJ1fljj'l:J'tI,r~Vi1,lNl1lJiJ 135 {J~l'tll'l1mq}mY I1'JUl1i:11 2 <If'ltlJ~ m1'l~~i,r 
"'I; .§.,;;:w ~ao'1IJ" :w d .m:.dilJ:>,
IBU :ulflflfl1'111lJ'lfU 'll~U1'11Ufltl1'11l'Hl1i:1fl!'WflU11'11 I'll f11U1W 'I11U111 Ufl!l1 'I111111l.Jmfltl'l'lLL'I'1111~ flU. 

" y v 
. 

v y v 

aiilnlfhmhIilf1thtMfmii'rnl'{J{JfltJ1lJ1W 112 'Ilfl~1::; ~tJlht~lJl!K119Jlrihhrt~1::;.rlll~lJUi:l::; 'l11fll1lJ 

'JI , W ~ W <lJ ;f COl If 
II:8lfIQ flflUfll':i i'l1tl11jlUlfll'lJ'l'I'Jfl1U 'J::;V::;ldmfll1'V1jiJt'ltl~mMU1U 18 trtJl'll11 

• v " •• 
I'Il111t'l'{Jllfll':illljtyI9JtJ tl'l'llfl~l.Ji'mJm;;tlU t>lflf11'J<lf~lh11'WfltJl'm1~11lJl'l tJm~i~1!'111~ijjfltl 

'1____ d.J "'" .::1 
....IIm'lllJWUlII1,lN11{llJ 2 tl~f(1t'lfm'llvtr 

v v, v 
10'''''> I) 4..s <IJ' QI W ill QI d 

1'I'J1'ilt'l'tl'Ul'Jl1ItfiJ'UI'l'lltl~Ul'V11~fllumv!bbi:l:::lfllJm'W l>lflUi:ln 1'114 fltlUfll':i'lfnjiJ l1U I'l~U 

ti1~Nl1,qjJ (temperature) t!'lvii'I'VIfli'tlJlJll'ltl1 umj'J(J11'l111u tl~f(lI'l1m~tJn' 

tilfl11lJt1luml'l-~i1~ (pH) tl'lu'1'lft1'1~tl~11'l1'l11lJt1jum!'l-~H (pH meter) 

tiltltlflolJl'ilU!'I:::!'I1U (dissolved oxygen) tMTI titration U111.hu1jiJlll ... iJ!'Iilf1flJlilfl~ 

rilml1Jti'luril~ (alkalinity) If1tlTI titration ilmhv1~ll'lu iJt'lilf1flJl~>I'J 

tilmllJm::~,~ (hardness) t~UTI titration ij-tl'I,bm\>lllluilt'l~flhl/ilfl~ (~1~>I1lJ 1lJl'I~ 

m:c:'il1~d'J)N,2528) 

pSi 3 'l'lflRfl'i'llJf11~fiufl1111~'lffl~t!f1l.J!'I1~l1Ul 



•• • 

• • 

• • 

• • 

• •• 

• • 
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- ",
3. nn"ll 11Z'H'IlI!l\jl:l 

U1,'1'fll.jll~ i ~~ 111 f)1:i fh'\.l,tl!!~tm.l~ tJ'U!Viel'lJ fllH16'IJ ff'\.l6~~llJIII m 1 t)J!9I'IJ 1~ !l~:i 1:i{J~ 

m:::imJifl1'l"'ll6~lih;;'\.l1'll6Tl11'JUll:;u1lJ1tl!fmfhJl'l1'll11~ii'l':;~'IJ lU'l'Iil'lll'h';lfl'll 4 ;:::~'IJ 11flJ1:::M' 

lITI1Iullnh,'\.l -N6:Yll ( one way analysis of variance) vr~il-N6\111iii6dt'\.lZU'lJ6~!u{Jf!.1j\'\.l~ I!Ull~ii'8 

JJl31-lI,1i! Angular transfonnation fi'fl'\.l'llllJ1!U~ ll'Uliii rJ'lJfI11lJ!!~fWh~'Il 6~fh'ilgel'i:::'w:h~'l!flf11'l' 

1IiIIlo~iull9ill:::'l!~,'I'6\111~'M\hlJ11!fri1:::M'~"ll'J1li DMRT (Duncan's new multiple range test ) ~ 
• 

r.:im!uff1flt)J 0.05 11'11Jf11111m1:::w'li'tilJl'I'I1Hfffi9lvrn!lJ~ tfhJmmlJf.ht~~lU'I1Htri191 SPSS for 
• 

Microsoft windows release I 0.0 'lJ6~'li''iJ1,Ill ~~il 

1. J l~lIfH-¥ilJ (weight gain, WG;!U6{1~'\.l.r) 
v • " ,.., 

= 11111lIflumliJ'iJi!'\.ll!I'If)1;'YI~1l'fl~=:YJl1ll'fluml5lJ.I'y x 100 

U1111IIlUll111lJ~'\.l 

2.ull1lIm-rilJvi61'1l (daily weight gain, DWG; fl1lJn\J) 
iI , ,.. .,. 
.. w q !iI (1/ W .c::t.di "'lI. 1II 

= Ull1'1lfll'illll'Jtrl'l'l11tJ -\J1l1Umll.llmlJ!l!'.!lJ~U, 

'l':::1'J:::11111'111'111!l~ 

3.!lI'l:i1flm~1t)J!~'IJ 1~~1!'Im;(specific growth rate, SGR; lU!lt!<ll'W.J/1'1l) 
,.., 11, • 
0 oW 1II 10 "",.c:..1II),d 	 OJ 

= 	 ( In '\.ll'l1'Wfl !Il.'1lt:J111'1'111tJ - n '\.ll'1fblfl !'il'1ll'JnlJ~'Il x 100 

'.!:::IJ:::I1111'11~l'I!l~ 

4 _U'1:::ifniiftWl'IJ6~ l1.h~u (protein efficiency ratio, PER) 
: 	 w .,; ~ J 

= 	Y1'l1Yllffl'l'IJemJl'I1'111YllJ'IIU 

11l'l1lIflIn\'~'IJ'iJ~1U;~uiii1.h:'I1f1'\.l 
• 

5.!ll'lll!lllfllU6 (food conversion ratio, FeR)

• • 

= 111111Ifl!l1111;'iiUll1f1U 

: "" ~I .d.,:l,'~


Ul'l1Ufl1Jlll'11I'1'llJ'lJU 

~ 	 '.1 "d " 6.!J~H;!Jfl\lllf1 (SurviVal rate, !lJ'iJ'l'!'l!UI'I)
• 

II L1A1• .... 
= 	 ~ llJJlJ mllJ 1Jtru,!I'If)1'l''I1I'1'1l'iJ~ xlOO 

~ l'\.lJ'\.lU"l!rl'iJ1~lJ Ill'.! 'VI 1'1 "'iJ~ 
7.U:llJ1il1f)1'l'tlUllJ'l11; (ll~lJI1U) 

= 	 11ll1lImlli'~'IJ!l~!lll11'l'YlUllli)u vr~l1lJl'I .
• .1"
~l'\.lJ'\.l1J"l'V1'l'1li1l'llf) X '.!~tI:::!1111'11~1l'iJ~ 

~".l':J'1~·1 .. ,,, ..8. !US~U'VIt'l'llJ'IJ'W '\.l\ilJlJll1 (apparent net protem retentJOn,ANPR;IUe)'l'!'l!'WI'l) 
. 	" -. . 

= (llhilbJ1U~1111111i'ii)il':bI:q!'lf11S'YI1'l1l1J~-111~~i.J'Y~hUll1tiJ6!1lJ) x 100 

hh~u~~l1lJl'I'iillllli)'W 
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NUm,;nA1:U9-:t 

~~lfl1l1.. .. , , 

'J.I1:n~11'W1'\l'l.l1"Ul11Um1lJ~'WtnatJ O.77± O.02,O.76±O.OI, O.77±0.02 Ita:!: O.75±0.OI flflJ 

":wd "" J. .%!iI 
ft'l11JDT'J!'ilJl'l'l.llllafJ 8.92±O.J9,8.93±O.06, 9.06±0.01 Ull:!: 8,83±O.JO t~'I.ll'ltlJl'l'i tlJ19'I'1l'la19~tM~1iiI1fJ 

"'''' ~ 1. 1 '" ,~ ~.. - I '" "'" ~.I"8l1I1l'fllJl:!:l'llJ lJ'iI'l'l.lAHfI'I.l 4 'i:!:l'llJ fl19 40,45, 50 Ita:!: 55 !lJ!)':H'1I'WA !1J'W'i~tJ~!1m 18 n'lJl'll11 'I'llJ'll 
* ,; ". ,

4.... _I ""'''' <V 91 "'" 
l1Itla'1Jql'lf11'i'llAll!)~~fl1Ja1~i1'WllJ'W1i1'Wfl'1'IiiI'VI1mna1J 2.00±0.05, 1.67 ±O.II ,1.69±O.13 Ua:l; 1.71±O.22 

... t .... o::l. o'do'w """ 
fllU 'Wm'WfII'I'llJ 16J.57±0.93, I 18.33±14.63 ,119.86±13.21 Ita:: 129.20±26.21 I1J!)'i!~'W1'l tlm1flU!Il'ity 

Iillll'1~ll'l'll:;!il~fJ O.60±O.03,0.48±O.04,O.49±0.04 ua:; 0.SI±O.07 ItJ!)1to\l'l.l.1!1'1.l AllJih>'1lJ(9'll'l~ii 2,3 
• T :V. Y 

ua::,tJii 1) l'Iaflln1Iii1a'!)lJ'fll~ffO~'I'llJ·.htJl'lltJ11'1.l1V1latl~li1E1!)1'.mV1ih:::l'llJ ltJ,~'I.l 40 ltitl1!9i'l.l.1 nUl 
• JII/ • '" • • 

lIUfl1.lfl"hfUQaa, '11111'11m-WlJ,'IlTll UmiilJ~f)'i'l.l !!'Cl::al'l, lfll'i!~1[jJ!~jJllll~ll'vndltiTi,l~V1f!''' II..fl~l~ . .. , 
8rh~1iU!'Jfflrit]l'l'1l~n'ii~ (p<O.05) fijJtJal'vitafJ~#I1fJenm'i-i1ii'i:;~lJ l1b~'I.l 45,50 !!a~ 55 ,tJ!)1,o\l'l.llll' 

.I 
omH'I13) 

,il'lrirflI'l11-l1'i~tJU1flu 
• JII/ , V • 

tJal~'I-!'W1-i1!af.mi-lfJfll'l'm-i1ii'j':;~lJ ItJ'j'~'W 40,45, 50 ua:; 55 lti191!o\l'l.llll'nih11Ufl'ali1l'iVi . .. , 
thnn'l.lllliiIJ 0.J8,8.05±0.80,7.9O;.t0.95 m.'1~ 7.96±0.76 flflJ/I'JrJ 1'l1lJlh~lJ IflfJ1Jl'I1Uflfll'l-!1'iV111In 

1Y •• • 

fl'l.llllflfll'lg1l~~h!Jm11T',jV1ih:;.TlJ hh~'WYi 40,45, 50 ua~ 55 'bj!Ll'lfl~l~ft'W'I'1l~ffO~(l'll'l~V1 3) 

• $I, , " • 

1I1'mfi 2 'I1111umnal./(flflJ) '\I!)~llll19'l11'Wl~hiifl~~'tJ!)1'l-!T:i-i1lJn;~lJ 11l;~'IJ~1~fi'IJ 4 ':;~lJ d'J'I.l:i::1J:; 
~. 

W.I if 
rJm 18 a'lJl>ll'1-l 

~ Iti '" '1 I ,," ifUl11UfllIllllJ (fl1lJ) ,::l>llJ :l1'l'IJ 'Wfll'l-!1:1 (ll19,I'1I'lJ9'I) 

40 45 50 55 

~t1 .d. ~ ff I>lTf'll,lJl'I'IJ O.77±0.02O.77±O.02 O.76±O.01 0.75±O.01 ! 

ifllliil1M 2 1.02±0.10'O.98±O.06' l.09±O.11 ' I.04±0.04 ' 

~1l " J.l 0;.t0.03 • 1.13±0.04 , ff ;Jli1 4 l.!0±0.07'l.09±0.03 ' 

ihJ' I· l.!6±Q.06' 1.16+0.05' 1.25±0.06'1'11'11 6 1.20±0.04 ' 

ihJ" 1.20±O.OS' 1.31±0.!O'fl1'l-l8 1.22±0.OS' 1.23±O.05 ' 

ihJ' 1.27±O.02'I'Il'l-110 1.29±O.11 ' 1.27±O.04 ' 1.43±0.14 ' 

iflll'llM 12 1.25±0.13,1.16±O.ll'1.38±O.l5' . 1.45±0.08' 

ihJ' 1.48±0.16 , 1.3Q±0.19'1'111114 1.51±O.l1 ' . L 6O;.t0.28 ' 

ihJ" 1.62±0.27, 1.62±O.26,1'1111 16 1.74±0.13' 1.72±0.29' 
. ,b

2.0Q±0,05mJI'I1M 18 1.67±O.lI' 1.69±O.13 l.71±0.22' 

I 

http:l.71�0.22
http:1.69�O.13
http:1.67�O.lI
http:1.72�0.29
http:1.74�0.13
http:1.62�O.26
http:1.62�0.27
http:6O;.t0.28
http:1.51�O.l1
http:1.3Q�0.19
http:1.48�0.16
http:1.45�0.08
http:1.38�O.l5
http:1.16�O.ll
http:1.25�0.13
http:1.43�0.14
http:1.27�O.04
http:1.29�O.11
http:1.27�O.02
http:1.23�O.05
http:1.22�0.OS
http:1.20�O.OS
http:1.20�0.04
http:1.25�0.06
http:1.16+0.05
http:l.!6�Q.06
http:l.09�0.03
http:l.!0�0.07
http:0;.t0.03
http:I.04�0.04
http:l.09�O.11
http:O.98�O.06
http:1.02�0.10
http:0.75�O.01
http:O.76�O.01
http:O.77�O.02
http:O.77�0.02
http:7.96�0.76
http:0.J8,8.05�0.80,7.9O;.t0.95
http:0.SI�O.07
http:O.60�O.03,0.48�O.04,O.49�0.04
http:129.20�26.21
http:119.86�13.21
http:18.33�14.63
http:16J.57�0.93
http:1.69�O.13
http:2.00�0.05
http:8,83�O.JO
http:9.06�0.01
http:8.92�O.J9,8.93�O.06
http:O.75�0.OI
http:O.77�0.02
http:O.02,O.76�O.OI


(£ ~~U.LI;l) ~!;!JJ~LlA.ftll~L~ljl;lll!,l. rt~;:r. v ~};tJ:.LI4.LQflt'.~~fl!!l~LftI4.I:lLt![tNM" ~QtltH!l , <$ lS • 

Lt'.rtM, I;lIlJJ~LL\,rtBJJI;l\A,tllJt!M rtI;lLt!fl:U~ I;lftlloltBfll 179'L+LI'6S ::mll WOHL! 'vs'17{rs+£8"OS'Os';:;+OO"06 i >::::<'1:::1' m Q p P p I" 

(£ ~~LWt) ~!]J:!~llA.ft,!fH~ljl;ln[tLQP1Ut!11Ltl;l~(J rt~::lt 17 ~¥ftll~L!"ft~lfblIt!':t 

fl:lA.tLI{LQflt'.l!\lftl4.i6Lt![t~flI,21J:.LUgI!\1 rtt<!LllllLI;l LS'O+66"9 ::It!1l ,6'O+L6'9'06'O+17n'£l'O +£,"9 oum PF (6 r (I) (j :'" 

::lO::lJ:.ftlJ' rt~::lJ:. 17 ftll~L!" ft~l[tlrt~:;J:.~~ J:.Ll4.lGWr.~~fl~l~Lnl4.i6LI,2[t~G!n. (fI:£U)fl~tI1U.!,1I4.Ltt j?!Hfl . " . ." , 

8! 91 vI 01 8 9 o 
.:.. -' 

0"0 ::!:
:l:e 
~ ,"0 ""A. t:! 
:9. 

0'[ '"~( ~ 
::>
;;)e

,"! ~ 

o"c 

n: Ov--+­

0"£ 

I;lftllolmfll 56 nfl:G!J!,1fI:LU!I1I!1::tlA.l!IllJJ p p p I v ~ f F"""'" Iti 

HlA.n.!;J~L,I!l Ul!lllfl:lt'. blUr: Ll ,r. N~JJII ftll tW ,g:l{l~R.IJU~~LR.lU' J:. R.U~rtllt.fl ~1rtQ rtt'. rt llrtt ~IUOlIUl 

or 


http:R.U~rtllt.fl
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_I .dJ;v .d..d <II'r_IQ _I <ld <I.d_1 ..,. = 
lJ?ll~11'Wl'1'lHlfH~1fJ!l1'1'fl1V1lJ~~fllJ m1f1'W 40,45,50 U?I::; 55 IlJeJ'H'I1'Wfi lJlJ1:::1;l''I'l1Jfll'W'lJll~ 

It1jA'II'lU61M1'HfilOlJ OA4±0,02,0.3l±0,05,0.28±0.04 Hft::; 0.25±0.05 ~llJihl'llJ "'ftm1'l'l~1;l'Il'lJYl1~1;l'fi&i 
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