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Wiamin M3nd 5) Namsansizresnlseneumaunil wuluaiedlusiilamnuiiug
=) A = dy oy v @ 1 = o k4
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3‘ [} Y o d! d' Y Y A (% a [ d!
6.32% (Tagriirinuite) awdey Fawan 1dndifesty T0ssa lasSauyna (2543) 51w
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dy = Y Y A 1 o w 1 o
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9.95% LazI81 27.5% (Synowiecki et al., 2000) @3U Ferrer oAy (1996) wundaniy1alusy
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1 1 3 [ U {a 4
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nnHraMAnTEieInlssneumaaiivenitielamu nuhianudumny 93.32 (Tagi

v o 1 1 v A [l =\ 9 & kY Y 2 o :I =
wiinde619) dauluiuiiog 8.38% Tu5au 65.76% tazidn 9.36% ¥ lanalndifesnuiiiiatan
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pn TssnulsdTanigadmnssumseaa $10a ) dlanudy Tuiu Tdsau wazid
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93.0, 0.17, 4.76 L18% 2.37% MUY (BY¥A 132 1UN Uaz 03y HUNIANAANA, 2542)
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Tumswaaldsaulalas lamannmieslusaulamuniugasumaes a9 lulinsau
ulaiasll Taeldanududulsausudu 10% nuildsaulalas lamainda landsum
TuTaswuiingald (NR) oglug3 90.00-97.36% naziiszaumadesdals (DH) ogluaia 44.19-

Y I 1 J A a = Aa A 1
48.19% ueraalviivuineu ladanesesludlawazmadueisiilszansnmlumsdesaais
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Tdsau'laa iesninen lwinnulunieslulaiasnuaue s (gut enzyme 150 autolytic



34

enzyme) Huou lmilungueuTanldealdud wus, lalunTusunaznlidu quenia
( J dyd o YA A J ~ .
ﬂlmgau”lc]sﬂuﬂquummmmwNm"lﬂmlwmmmﬂ’n 7 (Wo¥ 7-11) (Meinke et al., 1972)

9 4 A A o Y= a 9 ..
uazmaﬂmmmu"lcwmmﬂ‘iaﬂuﬂamammmmNm"lﬂﬂcluﬁmagqmwﬂuwm (Kristinsson

U

and Rasco, 2000) wamsnaassilaianulndifesiuiieauaes Innsse lassauiyga

J A

(2544) alamhmswdallsaulelas lamannniodlulamiiuiasumasurwdeiiu Tag

E]

TalsanlaTas lamaniivSuna luTasounnaa ldeglugis 86.22-95.35% uaziiszaumsdon
l ' 1 a = A [ B4
aaweglugie 37.47-42.26% arumswan lisaulalas lamannmioaludlaguiniuglouoy
(Katsuwonus pelamis) Taeloulyidanuasg Ju5ualulasnuingald 95% waziiszdums

Y
J08da18 50% (6INTHN L“dlfﬂsmﬂsg, 2542) [FUAGINUNMTHAR chickpea protein hydrolysates (CPH,)

=

J a Y d v L4 J
Wldou'led 2 ilaswdudowoulsidanas vazioulsdivanes e (Flavourzyme) 1%
4
SLAUMTEREAABUINNI 50 % (Clemente ef al., 1999) Honaniimswanlilsaulalas laan
A 1T v A A Ao a L& 1 a A a 9
nnazodlulapimiugasumaesiimsaueu laidanuad wulsmalulasnuingala
nazszAuMssosdats Indifesiunumswan Tsaulalas lamaaininsesludamuirn lifins
a Jd A [ 3 dy A S v A 1A
wonlad Gnnssa lassaungna, 2544) eiiioanineu laintedluaseslulamuii
{ ' % < 1 J @ < o o {
eaneNvzgesaaisllsau Fevzmiuldiuen lmininaeludilaniueu lmisagnldlu
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MNTEAUMIIoYAa18v0AT09 11U a1 (Kristinsson and Rasco, 2000 )
a 7 (a dy = o Y a o o ' 2
pamsunsizilsmnuanuiu Tusdu luiu vezidwesndadust wunTisau
) 1 4
laTas lamasimasoslutlampirinaa latinnudueglusie 86.45-87.13% Tusausglusaa

4

62.26-72.01% a1 lddinhaweslsaulalas laman ldanmsdenniodludamuning
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Tounudroenlanhulu (71.84-82.67% Taeimminuia) (GanTen 1es0y, 2542) chickpea
protein hydrolysates (CPH,) Fan1/5una T1lsAu (91.20%) (Clemente et al., 1999) LLGiEJQﬂﬂWﬂ?ﬂﬂm

Tsauvealisanlalas laimaaindanunay (Capelin : Mallotus villosus) Taeldou laina

M3 (51.6-70.6%) ( Shihidi et al., 1995) au1lsuas lvsiuvealilsaulalas laaaiinga ldtian

=

' 1 R 1 A = =) [ a A 1 [ a A 9
aeﬂumq 1.63-2.52% “]f\iﬁﬂa\i@ﬂNNWﬂLM@LﬂiﬂUmfJiJﬂ‘]J‘]Jiiﬂﬂ!ﬂﬂﬂgﬂlu?@]flﬂﬂlﬁﬂﬁu SN

=<

=] 4 @ a % { Il { a a
ganandeadiodfieunuliua lviunieglullsaulslas lamaindanndanunau - &l
a 1 o [ a a [ . 1 [ 1
Y5152 0.18-0.39% (Shahidi er al., 1995) dmsulsmandweswdnfiusilniogszning

=& Y o a o s ¥ v o 9 9
14.00-15.41% Falndifesnundadusin 1d91nn1sniinWInan wns 1w (Macrobrachium

vollenhovenii) (12.10-13.70%) (Fagbenro and Bello-Olusoji, 1997)
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ATTNWN 5 ENﬂ‘]JigﬂEJ‘]J‘VH\‘ILﬂll511E]\‘llﬂiE]\ﬂ‘llﬁ’J?J‘]JﬁTlQH'lWH‘QﬂTUL’VIﬁEN, HITNNATAULASHIUN
amn
Table 5 Chemical composition of whole viscera of Yellowfin tuna (Thunnus albacares), shrimp

head (Penaeus monodon) and tuna condensate

Chemical Raw material

composition Whole tuna viscera Shrimp head tuna condensate
Moisture' 76.73 £ 0.48 79.58 £ 0.38 9332+ 0.28
Protein’ 67.70 £ 0.76 50.94 +0.37 65.76 £ 0.90
Fat’ 9.6511.89 4.9510.33 8.38 £ 0.48
Ash’ 6.32 £ 0.40 23.46 X 1.51 9.36 £0.01

Data are mean values of triplicate determinations * standard deviation

: Expressed as a percentage of wet weight ? Expressed as a percentage of dry weight

= a Yy 9 éa a a v d v Y o b
2. Anvwtiasazanuanduveseulwiiminzanlumsndandndunaniaganardmaziin
Hadain

= Jd o
2.1 Mg lsiana
@ 4 A 1w A A 1 Jd
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~ P =S oy ana o a [ a 1 A Aaa
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=Y o o a a 1 A A o VA 9 1 dyr; 1 VoA 9
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Jd o 4 | DA o 1A L4
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a v v o T 4 . A o ya .
@Fniad dszguiand, 2541) uazdniarveuou 14l crude proteinase NanavIn1dAa (pyloric
caeca) Yolapdaifvnssudumzveslilsaea 2.75 gilaaelaansy (Jeon er al, 1999)

1 1 1A o a d‘ Y] 4 9}@' ]
uaganNMnnssudunzves Tsaeanadaeu lvivnn ldawonlagi (Thunnus thynnus)
&L A 1 o a 1 a Aa o . = P [ 9}@'
FAUAWNND 0.54 gilaaeladnsy (Kim er al, 1997) Fuou laifianaoinldas)amsanon

o] a a a a
Usznouade ol laTunSUdu nilsuuazdaraaa (Kristinsson and Rasco, 2000)
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dg’ (Y a A d A . [ 1 dy ] 1A @
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na1diaaeou lsisannaailsuia lulasnuindaldgenineulaiana Idalsum
A A Y 1w o w A A A Yo '
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uleii 300 ghaonanllsaulalas lawaniniadanaidr lumswaaTdulelaslama
mniadena1dr nuldsauleles lamanwedalatidsualulasnunazatslded luga
49.85-53.97% WazlszAuMsdosaaisod 1u5I9 24.41-25.39%
a 4 o =1 =3 A A 9 = dy
namsinszrHesndseneumaniivesusaulalas lamaiingald wunlinnuiu
94.03-94.80% 115AU 60.60-62.79% vziuUSinaTUsaudindanldnnmsnanlusau
lelas lataanindawdsiln i laeldoulmisanuas (82.25%) (Benjakul and Morrissey,
1997) wwdednu1dsaulalas lamanintanessalitSuna 11sAu (82.30-87.90%) (Hoyle and
v Y
Merritt, 1994) uatlsmnallsaunldfigeniimsdesaareiinedunsw (Macrobrachium
k2 1
vollenhovenir) Tael41%0 Lactobacillus plantarum ¥ ldSunaTesAu 41.80-42.70% (Fagbenro
and Bello-Olusoji, 1997) aud3unalviiveanansasinunilsnadeaiofsutuilsun
luiuludngay Tasliaisenin 0.17-0.67% wazdiniA1nswaulay Fagbenro taz Bello-
.. Ao o Y Y [l cusldy A A a o A Y
Olusoji (1997) MintasMunTmINdosaatslaomsniinaleyeunniice Taonandaain lad
Usana iy 1.13-1.65% waziilSunaudi 12.10-13.70% salndiRsaiuiSinaud lunansaan
9 '
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Merritt, 1994)



38

Nitrogen recovery (%)

0 100 200 300 400 500
Enzyme conc (U)
—&— crude enzyme —— Alcalase

AN 4 Haveariatazanududuve e lminedSualulasnunnaa ldvealsaulslas

Taraainitafanaid

Figure 4 Effect of type and concentration of enzyme on nitrogen recovery of protein hydrolysate

from shrimp head
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Figure 5 Effect of type and concentration of enzyme on degree of hydrolysis of protein hydrolysate

from shrimp head
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2.3 viaveaeulasinemswanasananndaaaliihiiisdamin
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Pg3YNIN 22-40% (Benjakul and Morrissey, 1997) dmSuszaumMsdoadals Id IndiReeiy
9 r'd [ d' a r'd ]
m3ldeulmianannnissludaweauaudnusavou tazou'lesi Corolase 7089 lumsdoe
9 Il
gaenautlolasraueudassaumMIgosaaty 14.10% uaz 14.40% eudIel (Kristinsson
and Rasco, 2000)
a J 4 ~ [ 1A = 1
AT NATIEH IR lszneuMaalvesasanannial  wuk Tdsausgnig
Y v
62.61-66.67% ANUFULAL 1UITU 94.38-96.72 1Az 0.11-1.97% audey arsanannlainga
ya (a @ 9 [ A 9 3 dyd' a A Y
1ansua lviudseniiaousudy Nailiesnnlunszurumswaaniinisel lviiuesn il
d! Y [ A a [ 9
(Jantaro, 2000) F41pAAINUNANITNABBIVBY Jantaro (2000) NWaaaIsanavIndallagly
d a (a a (Aa 3 a [ P a g
ou lmimsUFunazeulwl la TunTUFumeamsmsnandaumin 1anUsuanudsy 94.87 uay
94.52% e1ud1ay  arulsua luiunudeeilSandesunn  @ReINUMNITIENUUD
Gildberg 1182 Quan (1994) Wwan TUsAuadavntardeliysuna v 0.20% Usuadrvesnan
[ LA J & Y A [ a [ & A a = 9
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Figure 6 Effect of Alcalase and crude enzyme at the concentration of 300 U/g on nitrogen recovery

and degree of hydrolysis for production of fish extract from tuna condensate
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1NNMIBATIZHeAsEReuveInsaezl TuluTlsaulalas lasaaaniasoalus
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damu, it sazihiladamin @snn 6) TlsdulaTas laganninTeslusauilan
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i dszneualensangaitinlulSunmgs (6.16%) s99a9m1Aio NTALDANIIAN (4.26%) Inady
(4.17%) 1azgTu (3.91%) vaznudaaaululSinamige (1.60%) wudsnullsaulalasla
Y . Ao a A A sa
1@@91NNAY (krill hydrolysate) NNTANGAUNTUYTUIAIGA (6.26) 5990911A0 NIALBANITAN
(4.66%) ladu (3.69%) vazlnadu (3.48%) Aua19Y (Kolkovski ef al., 2000) LAZNLINIA

J =

oz Tululdsdulalas lagaainmaiodluslamuniugas umassiidsuaniosniunioslu
" v A Y a A 9 QSJ‘ dy A Y] a 1 Y 4 a
damuiniug losoviidluiagausudu nelliiesniniagauansiany senilszneunsaezil Ty
Yalianuuanaeiu vazlunszuiumsimszelnnamsgydensaozii Tulaomniznsa
v EJ
ozl Tuniinnuhgeldun walnTetiuuazniaTamlu (Shahidi er al., 1995) wonani lalsau
v Y
laTas larmaoindawlsinling, Tidsaulalaslaanaindrunmasanmsuaiiiolainea
vazlUsaulalas lamasindanunaulszneudlonsangmiinuiniiqa se9adu1Ae
Ja = = A (A = = a Y = .
nsaoamsan Inadu ladu wazlvSuavestmadu nagn3y Tamuilosnga (Benjakul and
Morrissey, 1997; Kim et al., 1997; Shahidi et al., 1995) dwsunsaezilulullsaulalas lawaa

v 9 o Y a A =
101IdINa1d1 Uszneudlonsangeingaga (6.42%) F0909N1A0  InaFu (4.15%)
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ATAUBANITAN (3.96%) Hazoza1iiyu (3.92%) LLazwnhlﬂic‘]?uluﬂ?mmﬁ%ﬁqﬂ (0.64%)
Tﬂﬂ‘ﬁ"’;”lﬂTﬂiﬁuhlaim"lammmﬂﬁ:a Usenoudionsaosi Tuduily (essential amino acid; EAA)
Hudaulngnainldaenndeiusoauves Gildberg 1z Stenberg (2001) Fawulusiu
laTas ladanis Pandalus borealis H/5uainsangaIlingaga (8.92%) 599841170 0139411
(8.90%) QU (8.86%) ladu (8.31%) muddy daunsaesd Tufinumniigaluaisadaania
Ao Tnadu (7.45%) se9a901A0 NTANGAINN (4.84%) T1l5AU (4.61%) wazoza1iiy (3.88%) Loz
wulnTsFunesiliaesariivlutSinad (0.40% uaz 097% awdidy) waildlndiRuety
Tils@ulaTaslaaninlawddiln hfiwazlmnon FafiUSmalnadued 8.09% uaz 9.53%

ANANY (Benjakul and Morrissey, 1997; Kim et al., 1997)
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4 J a 4 ] 9 o
Minn 6 ventlszneunsaozii Tuveslisaulalas larmannaieslusamamii widenaid
o & .
wazitalani
Table 6 Amino acid composition of protein hydrolysate from tuna viscera, shrimp head and

tuna condensate

Amino acid g/100 g

composition Tuna viscera Shrimp head Tuna condensate
Aspartic acid 4.26 3.96 2.62
Serine 2.73 1.50 1.54
Glutamic acid 6.16 6.42 4.84
Glycine 4.17 4.15 7.45
Histidine 1.60 1.15 2.69
Arginine 3.31 1.91 1.98
Threonine 2.69 1.72 1.49
Alanine 2.92 3.92 3.88
Proline 2.70 1.77 4.61
Tyrosine 1.84 0.64 0.40
Valine 2.96 2.65 1.81
Lysine 3.05 3.12 1.99
Isoleucine 2.64 2.17 1.06
Leucine 3.91 3.15 1.73

Phenylalanine 2.44 2.19 0.97




43

3. msllsAulelaslamdumstsgamsduemsvesanamans
d
3.1 aanlszneumaniivese1isnaaaagasag
a s & { '
1NMIAATILHBIAYILNBUMUATVDIDIMITNARADAIII 10 gAT (131N 7) WU
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g 11579 35.10-38.39% 1uiiu 10.65-10.88% daummudu g ez lndifesiuenns
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Table 7 Chemical composition of experimental diets
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Diets’ Chemical compositionl(%)

Moisture Protein Fat Ash Fiber Energy
1(0%) 7971026 3570%025 9.8010.21 7.21F0.12 4.9910.15 20.14%0.02
2(YTH5%)  12.9740.08 35.8410.16 10.55%0.11 7.0310.14 4.64%0.14 20.4710.03
3(YTHI0%)  55310.01 35.32340.16 10.3410.21 7.0910.03 3.90£0.59 20.5810.02
4(YTHIS%)  4.4310.16 34.9240.50 10.47%0.18 7.1810.09 4.27%0.13 20.4130.11
5(SHH5%)  15.0620.20 352134028  9.9810.02 7.1510.14 4.4710.66 20.3410.07
6(SHH10%) 11.5720.05 36.0120.17 10.124£0.30 7.1710.10 4.35%0.17 20.2530.02
7(SHH15%) 11.59F0.11 35.6710.45 10.13%0.12  7.2230.15 3.94%0.44 20.3710.08
8(FE5%) 14.9810.08 35791022 10.6120.06 7.14%0.09 4.0610.69 20.1530.06
9(FE10%) 736%0.12 3585021 10274020 7.10£0.08 3.3310.49 20.17%0.02
10(FE15%)  8.87140.06 36.0010.16 10.44%0.08 7.42140.12 3.98%1.05 20.1810.07

Data are mean values of triplicate determinations * standard deviation.

" Moisture is expressed as percentage of wet weight and protein, fat, ash and fiber are expressed as
percentage and energy as kilojoul/gram on dry matter basis.
> Numbers and abbreviation in the bracket are the concentrations and dietary treatments.
YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna

condensate.
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Table 8 Feed intake of Mystus nemurus (Cuv. & Val.) fed with protein hydrolysate coated diet

after 2 weeks.

Level Raw material
YTH SHH FE
0% 1.88 +0.60° 1.88 +0.60° 1.88 +0.60°
5% 3.1540.54° 2.44 £0.25" 2.14+0.74%
10% 4.88+0.80" 2.42 +0.22° 2.33+0.14™
15% 4.41+0.26' 3.0840.11° 2.89 +0.29"

Data are mean values of triplicate determinations + standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

* Different superscripts in a row and a column indicate significant differences between the diets

(p<0.05).
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Table 10 Initial weight, final weight, feed intake, feed conversion ratio and specific growth rate of

Mystus nemurus (Cuv. & Val.) fed with different types of protein hydrolysate coated diet

for 6 weeks.
Parameter Raw material
YTH SHH FE

Initial weight 8.79 £ 0.78 9.18 £0.53 9.29+0.46
Final weight 22.29 £4.94 18.43 +£2.31 18.67 = 3.02
Feed intake 17.53 +3.98" 13.87+1.95" 13.15 4 1.83"
Feed conversion ratio 1.25+0.24 1.35+0.22 1.35+0.25
Specific growth rate 2.17 +0.44° 1.64 +0.33° 1.64 +0.35°

Data are mean values  standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

* Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).
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Table 11 Initial weight, final weight, feed intake, feed conversion ratio and specific growth rate of

Mystus nemurus (Cuv. & Val.) fed with different levels of protein hydrolysate coated diet

for 6 weeks.
Parameter Level
0% 5% 10% 15%

Initial weight 8.58 +0.48 9.18 £ 0.83 9.10 % 0.49 8.99 +0.57
Final weight 1498 +3.10°  17.85+3.30° 21.32+4.83"  2021+2.84"
Feed intake 9.44 +3.35° 13.32+£2.62°  16.08 £ 4.43" 15.14 +£2.12°
Feed conversion ratio 1.35+0.25 1.48 £0.26 1.25+£0.17 1.22+0.17
Specific growth rate 1.29 + 0.46° 1.55+041°  1.98+047" 1.91 +0.35"

Data are mean values  standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

“ Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).
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Table 13 Weight gain, survival rate, feed efficiency ratio, protein efficiency ratio and protein

retention of Mystus nemurus (Cuv. & Val.) fed with different types of protein hydrolysate

coated diet for 6 weeks.

Parameter Raw material

YTH SHH FE
Weight gain 152.27 +48.27° 101.22 +27.30° 100.79 +28.82°
Survival rate 69.63 +18.59 72.59 £15.44 76.30 £12.07
Feed efficiency ratio 0.7510.11 0.66 £0.09 0.70£0.13
Protein efficiency ratio 2.31£0.33 2.11£0.29 2.07+£0.49
Protein retention 8.57t1.15 7.43£0.78 7.22 £1.04

Data are mean values + standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

* Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).
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Table 14 Weight gain, survival rate, feed efficiency ratio, protein efficiency ratio and protein

retention of Mystus nemurus (Cuv. & Val.) fed with different levels of protein hydrolysate

coated diet for 6 weeks.

Parameter Level

0% 5% 10% 15%
Weight gain 7409 +31.53°  94.87£34.60" 134.13£52.14" 12527 +31.77"
Survival rate 60.00+11.55° 65.19+14.82° 80.74 +12.67° 72.59 +15.44"
Feed efficiency ratio 0.66+0.14 0.6410.12 0.7510.10 0.731£0.10
Protein efficiency ratio 2.02 £0.41 1.98 £0.50 2.2740.30 2254027
Protein retention 632+1.79"  7.05+£1.17°  7.92+1.04' 8.25+0.94°

Data are mean values * standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

“ Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).



59



60



61

lusgniuminaaesiimsdunannuialndvestlanamaes wudnlanamassn1d
[ A A 9 = @ 1 =) a Aa Aa
SuommsnaoualeTlsaulelas lawaszauaieg  Tilianuralnaveswesaniwnieuen

==Y a g 1 o L4
AREATZYZMINAADY uEnUMIMevealanamdeunavuinnTugidaniusnveimnanes
(% :JI <} o A AY Yo A A
wasniummevedlananas oasIMsseame (Mieh 12) veslmnldsuomsnndon
aeTdsanlalas larmaninnTeslusawlamur lidianuuanawiulanldsuemsindeon
Y [

areTsAulaTas larmaniniidenaidwazihidapitedwiived iy (p>0.05) dauszay

= A Aqy A < 2 1 v
yoalsiulaTas ladah 5%, 10% ez 15% NlfAdouwiae 1M1 THARDIATINTTOAAIBVDY
damamdes  dadldsuomsnndoudleTilsiulalas lamanszdn 10% Tdasinisson
megega ua lilinnuuanansulanldsvenisindeudleTsanlalas lawwanszay 15%
pgnTed Ay (p>0.05) uazdanlasuemsinasudlollsaulalas lawwanszay 10% I
oasIMssoameganInlan idsueonnsimaouale Tsaulalas lawanszay 5% wazowins
luldnaevudeTsdulelas lagaed nivediAy (p<0.05) WavLINTIAADUDINITAIE

4 1

Tus@ulalas lamt lddaniisnsimsseamegell o1analosnnauauiavesldsiulalas
largageuanniniziifnenmnszqumsnuemsuazduasumaniganlauds wunlu

[

Tuls@nleTas laadsfiansigenszqugiduiudndas (Gildberg and Stenberg, 2001) 393114
Sanimaseameveaanamaesgs uasfiszdn 10% vealilsdu'lalas laandilfiadewia
pIsANUIHINZAUAaINAKADY IFUAGINUNANINAABIVEY Yufera tazAMT (1999)
N§@®1Wﬁﬁm§m§ﬂﬂgﬂﬂm gilthead seabream Falsznoudaondy, TdsAulanlalaslaan,
Yamiinihy, wnasy, lvifumasdmiumay aunsonaunueingiludsiidiamu rotifer 14
Tassasimsnsaaulanazsasimssoame lifanuandafugniad1dau rotifer 1fu
013 UENIINTITTBNUI e 1 Fe IR 10% hydrolyzed cod protein FLBWNFTAY 10%
cod muscle protein TumsEsalaeanaudnuasaueusaimsseames hifanuand sy
iU (Gildberg et al., 1995) @74 Cahu tazamz (1998) 1A518911319n1/a 12N (sea bass) #1435
o3 1915 laTas laaauazBadiduumdaTusin gnianensiisnsimaseanms (35%)
ganhigasomsi1FTsdududunindamaes (soybean protein concentrate) tazBas (14%)
wazgasewinsildarluesiaded (19%) dawlugniamswiinuennsiiduTdsdulalasla
WalisnsIMIseamega (86%) uasinmsnsyiAnTagaga wazewinsdlddarluiisnsimssen
MEMAA (45%) WURIIMTBNUVDY Cahu  tazaniz (1999) 119 TsAu laTas laiaaunudi
ﬂmﬂuﬁazﬁwﬁm waznuImsunuilaly 25% dewaligniaingws (sea bass;

Dicentrarchus labrax) 189351M3550901083g9 (47%) tazganeomnsiilglariiu (39%) anwa



62

awv o ] 1 { 1 a a a
msseratentiusldimiuienninlsgneudls lsaulalas laaduasumsnsyauTanay
v ) v Ay Yo A~ A Y =
oasIMIToameueslal dimsudasimsseaaisvesarilaiuemsinaonalelisau

d’ [l d’ (% = Y d‘ :JI d’

lalas larmaninnieslusmaminszad 15% Joasimsseameiiosiga (55.56%) 1uiea

A dyd a Y 9y a = o Y a 4
nnlanamideslugamnaaesiiingdnssuinin dandaanuassaildlarnuensla
Y = v ¥ &R o Y v o
Hoead tazllamsnanuaai lvdasimaseaned

d' a = a A 9 A 1 d' Yo d‘

Wennsandalsz@ninmms ldemisveslanamass wudlari lasueisi

aoualeTlsaulelas laganininseslusavdamuiszauaaidsz@ninmms 19o1m1s

=1

[ v 1

ganlai lasuemsimaeudle Tusaulelas larmaniniidenaidwazihitalamuue lu
=\ 1 1 A v o w A Y A I 1 =}
lanuuananednliivdfy (p > 0.05) oannemsnaaeInngas adudunnaslysau
% 13 1 { % a a 1 § o
Fenouuuvasllsaunadalaramnsoldlumsniyaulald Taonuilanamassn lasy

A A 9 =) A A 1 [] 1 Y]
pnisinaoudellsanlalas larmanininioslusmampliareglurie 0.71-0.78 daun?
Y o g} £ ] L= 1 1 A v o W
AR (0.63-0.67) taziilaa1n (0.57-0.79) ilianuuanasedsiiiediay (p > 0.05)
1 o =} ~ ~ 9 A < 3 (=
auszavvedlisaulalaslaman 5%, 10% uazisvw nl¥lumsmasubiaerrisn lidiany

1 [ 1 A v o W £ g P2 A = a A 9
uanaNnUganIUANeeNtied iy (p > 0.05) Fuwuldndanamaedilszaniaimmsly

° A A M A 1 & Y I 1 =
pM13d1 1ilevn lueoniisnaasslidivuilsznevvesnunaestlugaldiunras T sAuuaz lu
) 1 J 4 { | o Jda {
oiaestluionilszneuveubo loga (Berge er al., 1999) luvmizianamideuiludainuile
ansndes llsAunselidszaninmmsldongu  dardlulddniemsiindamznings
(Khan, 1994)

drudszantammslgTsduvestanamass wundarildsuesimaen

areTsanlalas Tamaanmiosluswdapiididszansnmms 1§ Tdsauganindanin 1a5y

Y o

d' A 9 = % g‘ di 1 1 = 1
psinasudlellsaulalas larmaniniadenaidwazihiadamin ua lifinnuuaneig
' A v o W A 1 = @ = 1 @ A <]
pgaditiodfy (p > 0.05) iesnneisuaazgasiszaullsAumgiu wazdanamaesn
aunsoildsavninens W 1Flumsniy@ulald Teelanamaesi ldsuensinaey

4 o

melisaulelas lamannniodlusmlamuilinedlurg 2.26-2.34 dauiadenaidt (2.10-
o & ' £y 1o : R o

2.13) wazshiadai (1.81-2.38) e hulianuuanaedalitioddny (p > 0.05) Hazszanvd
{ 1< I 1 1 o 1 v o w

Tdsau'lelas laa1dlumsiadoudiaosn lilinnuuanawiuganiuauedialiodnny

(p > 0.05) 1unu Taolin1eglusie 1.80-2.38 A0ANADINUITIBNUYDY Khan tagAmg (1993)
] v Y

nalszansammsldlUsAuvestanamaesazanauioTuemisiseau T sAunuau

uaiilosnnluoiisnaassliszauTsauminunngas (35%) dawwaldilszansammsly

TlsAuveslanamaes ilinnuuanaeiuszringamanaaed  IHUAGINUNMITNAADIUDY



63

{ Y I 1
Ezquerra tazAmz (1998) N1¥iaauAnianaIn tuna, anchovy, deboned whitefish (iuunaq
Y Il
Tulsaulumsidoadeuinlsiln (pacific white shrimp) Fatilsza@niamlumsldllsaveglu
] Q' [ = da' A d‘ (% 1
%29 0.70-0.77 tazmsiuseavved ldsauluemisiaesanamasansesay 27-50% wundad

namdealilszansnmms1dTdsanedlugie 1.31-1.61 (Khan et al., 1996)

A

a = 1 = 1 [ 1 d' Yo d' =) 9 =
Wenasanden ldsauazanaeiy wundarnlasvervisinaesudaielisau
loTas lawmafiszan 10% uaz 15% HUsnallsduazauganilanldsvemnsilildindon
drellsaulalaslama vazwularnamasanldsuesinaoudielilsaulalas laas

d‘ 1 Y A 1 = 1 [ d‘ Yo d' =
nnnsedluswtlaminldmigegadio 9.07 ua lilinnuuananiulaiilasuvemsimaey

Y ¥
areTsaulelas larganiniadanaidwazihisdamiiedniivedinn (p>0.05) dauszau
{ < 1 (Y]
voalsaulalas laanldndeudinomsinane llsauazaudeiuvesainamass oy
annldsvemnsnmasualeTisaulalas lamanszdy 5%, 10% uag 15% lilianuunnaig
fu uaan ldsuemnsnmdeudieTisaulalas larmanszdu 10% tag 15% ia lsduazay
Aot (7.20-8.78, 7.75-9.07 awday) geninlarnlasuensiluldmdeondieTsaulalas
Tawra (6.32) edwiivadinny (p<0.05) tesnindanlasuennsimaoudlollsaulslasla

d' Y [ Y S A a =f o Y
@ANTZAY 10% uaz 15% awNsngoNsueIms lnatazilsunumatuemisge el
Tsavazauasiugedeasandosnulsmumsnuemisvestar mnlaganiiseauves

Qy v J A2 Y a =\ A £ 1 =
UMITIA AT (2543) NAnwInNNdImInIaesil v laduvesanamansdani lasau

azaunnIued w19 2.67-3.93 (nSuTsAuAN Tansudou)

d = U A
3.5 penilszneumamilvessameavesilanamans
a ¢ ~ A A g o g 2
NNMIAATIZHBIAYTZNRUMUATve)aInA AR T UALIEZHALFVAUMINARDY (A
~ a o an ~ 1 A A Y A dy 1
T 15) HagMIAATIZHN AR (13199 16 taz 17) wunlanamaousuduiianuisue
= Y FY 1 dy = Y Ay Y '
77.10%, T1)5@u 62.62%, lusiu 16.63% tazian 14.94% manuru Tsaunazion ldganinge
Y
a o d 1 [ o o 1 a
QUVBY UWITTU ATV (2543) WA 73.17%, 48.19% 1Az 12.34% awdrau uailium
Y ¢; 1 ! 4 v 4 < Qy
luiudinai (35.92%) drauesailszneumaniivessumelainamiaeulomiadunisnaaea
H [ k4
wulanamaesildsvemsimaeudleTisauleTas Tada Tanudulugg 73.96-75.41%
v 1 i1 k4
sazilani ldsvensimdondlelilsaulalas lawavinmiosludagiiinanuiu (73.96-
74.54%) snlarn lasuensimasudiellsaulalas larganiniananaid (74.98-
3} d! ] 1 =% o % 1 U =
75.41%) taziiilala1min (75.16-75.37%) egainisdinn (p<0.05) daszavvedlisiulalas

A~ Aq Y A < 1 Ay Yo A Y 1 a dy
”lamw 5%, 10% 1as 15% ﬂiﬂflﬂﬁﬁ]'ﬂm@@TﬁWi Wu:nﬂam”lmummﬁmmummummwu



64

liuanaeiu dmsulSinallsduveslanamassi ldsuomsinasudle Isaulalas la
[ Y 1 Y 1
s ludami, Wadinarduazihitalami sauisseauvesllsanlalas laaan
[~ 1 [ Y] 1 v o w a { 1 1
1ndoulae s lulianuuanarnusdiaditiodifn (p > 0.05) UsumTdsaun laegluas
- aa N U T A
56.66-60.06% 1/51narT1saulusumeveslanamassszdiniaewsudu edeinlalviiag
1 1Y a a { [ 4 @ [ o ' o 1
TngjaziivasimsnsyauTaidas suilownandasimsduasizd lsaulusemeding
{ =} = % ] 1 % a % 1
darfivina@an vazll lviuoglugag 20.61-25.79% sa5una lvdulusramevesiad
a 1 Q' 4 o a { $ 1 a3
Psnagennaemsudu iesninmlaninsaezd Tuntinnwedsgnazay i Tuunaununsaey

J

1 k4 1] ]
iTugseguinaniledorzgrulasuiiuluiuvie lnalanuavaulusenme Gswed 7

a

@

4
Wug

be B)

(Y 4’ = a a oy [} Q' d? ) Y L% (% Q'

%o, 2536) waziet/arlimswsgay Ta hviinvesawiuduit 19 Tusduludlannu g
il (Choo ez al., 1991) TasTuna lvsiuvealan 1dsuemsninaeudleTisaulaTas laaa
nna3esludamii (21.54-25.79) ganinlan ldsuensimdeudle TusanlaTas lawwasin
v 9 o 1 A v o w 1 12 v o Ay Yo A
WIReNaIR1 (21.54-21.87) e niiiediamy (p<0.05) ua lilianuuanannuilan 1dsvemsi

9 1 1]

wasvaeTlsaulalas lamasimiriiaaii (20.61-22.51) edniidfedidgy (p > 0.05) 1ileq

nnluommsiindoudie Tusdulalas lamasinnTesludaiiilsnagdugs Falarnz 19

]
=

(% o J { d o Y o o !
adulumsdunsizd lasndwe lsa luiloibe shld luduludilawesari 1asue s
waeumellsaulalas laganmniosludargeaninlanldsuemsnindoudae T sau

v 9 o 3} = ] 1 = @ @ =

laTas laraaniiaanaidwaziiiiiaiamii (Choo er al., 1991) IuREINUTZAUVDI T 5AY

g9 A < £ Ay Yo v =~ o ' ' Y A
laTas lamanIfndeudine s Felarn lasuevsseauaian i v lduanaanuedalisie
d1Agy (p > 0.05) dailSunautliareglugie 10.20-13.41% vazsmandwesanldsy
pnsiindoude Tlsdulalas lamasininTeslulaii (12.37-13.07%) geninan 185

v 9 1

pmsiindoudle Tsdulalas laraainiiagenaidi (10.20-12.92%) naziiriialanna (10.92-
11.89%) penilidednny (p<0.05) dauszavwuesllsaulalas lawdan 5%, 10% wag 15% i

ISICY %

Unandganinlarit idsuemnsi iimsndeudieTusaule Tas laranuesafitfod iy
(p<0.05) e A 141 &IRBaT U5 10911U09 Khan tazamy (1996) Yanamaeadinnmiy

73.30-75.90% 158U 52.80-67.76% 1uiiu 19.30-22.47% 1agit 12.93-15.54% UReINU04A
sznevvealanne Tunaiimsening 75.10-75.90%, 64.66-65.80%, 19.05-23.29% 1ag 15.79-

17.84% 9130a101 (Teles et al., 1999)



A s a ' a A A g iy A Yo
A1TNNN 15 E]\?ﬂﬂigﬂ@'ﬂ‘ﬂ']\uﬂllellﬂ\ii'l\iﬂ']ﬂﬂa’lﬂﬂlﬂa'E_J\uiJaﬁjJﬁuuagﬁu’q@ﬂ’liﬂﬂa@\ﬂ/]llﬂju

Table 15 Chemical composition of Mystus nemurus (Cuv. & Val.) before and after 6 weeks of

feeding with different types and levels of protein hydrolysate coated diet.
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ansnasudleTdsinlalas laasiiadeazinssduaiedunat 6 dad

Diet’ Chemical compositionl(%)

Moisture Protein Fat Ash
initial fish 77.10 £0.56 62.62 £0.53 16.63 £0.10 14.94 +£0.66
1(0%) 75.37£1.07 59.60 £ 1.68 21.48 £2.25 13.41x1.76
2(YTH5%) 73.96 £0.74 57.43 £3.64 23.94+4.16 13.05 £1.17
3(YTH10%) 74.351£0.60 56.66 = 1.65 25.79 £1.03 12.37 £0.91
4(YTH15%) 74.54 +£0.69 59.63 £2.52 21.54+1.70 13.07 £0.64
5(SHH5%) 75.41 £0.75 59.91 £ 1.61 21.87+1.20 12.92 +£0.35
6(SHH10%) 75.31+0.43 57.74 £2.08 21.68 £2.00 11.12 +£1.38
7(SHH15%) 74.98 +0.83 60.06 +0.86 20.83 £0.71 10.20 £0.21
8(FE5%) 75.35 £ 0.61 58.48 £1.21 20.61 £0.92 10.92 £0.27
9(FE10%) 7537 *+1.15 58.63 £0.46 22271045 11.89+£0.26
10(FE15%) 75.16 £0.37 58.71 £0.40 22.51£0.98 11.46 £0.43

Data are mean values of triplicate determinations * standard deviation.

' Moisture is expressed as percentage of wet weight and protein, fat, ash are expressed as

percentage on dry matter basis.

* Numbers and abbreviation in the bracket are the levels and dietary treatments. Y TH=yellowfin

tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna condensate.
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Table 16 Chemical composition of Mystus nemurus (Cuv. & Val.) after 6 weeks of feeding with

different types of protein hydrolysate coated diet.

Chemical composition Raw material

YTH SHH FE
Moisture 74.28 +0.64° 75.23 £0.63" 75.29 £0.69"
Protein 57.91 +£2.72 59.24+1.78 58.61 +0.68
Fat 23.76 £2.95° 21.46+1.31° 21.80 £1.14"
Ash 12.83 £0.88"° 11.42 £1.40° 11.42+0.51°

Data are mean values + standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

* Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).
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Table 17 Chemical composition of Mystus nemurus (Cuv. & Val.) after 6 weeks of feeding fed

with different levels of protein hydrolysate coated diet.

Chemical composition Level

0% 5% 10% 15%
Moisture 75.37 £1.07 74.90 £0.94 75.01 £0.84 74.89 +0.63
Protein 59.60 +1.68 58.61 +2.34 57.68 +1.60 59.47 £1.47
Fat 21.48 +2.25 22.14+2.65 23.25+2.24 21.62+1.27
Ash 1341+£1.76'  1230+121°  11.79+1.00°  11.58+1.31°

Data are mean values + standard deviation.

YTH=yellowfin tuna hydrolysate, SHH=shrimp head hydrolysate, FE=fish extract from tuna
condensate.

* Different superscripts in a row indicate significant differences between the diets (p<0.05). Mean

values without superscript are not significantly different (p>0.05).
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