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The Studies of Utilization of Enzyme-Treated Palm Kernel Meal in Basa Catfish (Pangasius bocourti) Diets

Period of research : 1. Year. Since :__Qctober 2010 to_____September 2011.

E- mail Addresses : knwarrap@kmitl.ac.th
Co-Author(s) : __Dr. Saichon Lerdsuwan

E- mail Addresses :_klsaicho@kmitl.ac.th

Abstract

Effects of Productivity growth and Carcass qué.li'gy dietary supplementation Enzyme-Treated Palm Kernel
in basa catfish initial weight 4.00-4.05 g. The animal were divided ihto 5 treatment 3 replication of 20 animals
each in the cage 1.5 x 1.5 x 1.0-m. Each group of treatment was.randomly fed an experimental diet as 12 week for
satiation twice a day Diet 1 : control ,diet;;’Die‘:t 7 : coﬁtrol‘diet supplemented with supplementation Enzyme-
Treated Palm Kernel at 10%, 20%, 30% and'40% respectively. Supplementation Enzyme-Treated Palm Kernel
maximum found that 20%. There were signiﬁcant differences in feed efficiency ratio, feed conversion ratio and
survival rate. However there were no significant differences in carcass quality of fish fed every experimental

diets.

Keywords : Basa catfish (Pangasius bocourti) , Palm Kernel meal, Ronozyme VP

Copyright © King Mongkut Institute of Technology Ladkrabang
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@eanudaunw mIngazae ansosuunameynsuisulddsi (Nelson, 1994)
Phylum: Chordata

Class: Actinopterygii
Order: Siluriformes
Family: Pangasiidea
Genus: Pangasius

Species: Pangasius bocourti

sUsednvazvesar Tueadenfsiularluana Pangasius ¥iladu uAdnyaie Wanauuy
' a4 o oA = 1q Y ' ' Ty o w Y
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AnyaeHINNauNUNI (More rounded head) Uanaiiaduquds 438 1147u%n509914113 (Gill racker)

=3 [ o P = ' a A a kY o v

VUNTZYAUNIDNTUNTATIUIU 36-46 & Falinnnlularyiiadus uazlidesveansegniunds
3

1191 45-49 1dea wenviniia Tusdafidnsazfiuuumaiuin (Vomeropalatine teeth) agfuiiu

] o 1w I~ Y] o :?' P} v 1
urue) Tdsdafuilugiwszdunsidon uaglinszmizanutaiu 2 aou daudargvesnszimizay

4
otvinivesamiumaluladwszeemndudnunnisaransziia



z Yoo, .
msdnens Wlselemimnilowdaluhdmihiuirmumsdosdeeu lailuemisdarTu 4

vy
o '

a a oy Y A ~ o A A Yy oA
Auga a Aumisasuduneudu wudeonmisniudmunnitesnniidenddraiien (Mucous
v v ]
gland) egAvuSna launsuyiou 3 § (Baird et al., 1999) Yan Tnalilonuin erdvegluunaning
a A oy [ =] a ao 4 v aa a a
ponFaunaateigs uagdaliutanfuann 3l uazdefs (2531) Anwdianenueyszmsves
v v
dar Tualuudiin e o Sandadeoeste wuidar Tnadudafuisuaz il wurtiaveseiris

y o A v
sz oo 1) uagnizqn (7.69 wesiiud) Fulszneuldammile (46.15 nlofifud) wia

9y
Q S A

A A 7 3 o a 1Y 1 9 1 =} 1w
NHLLAZHANSLAD (30.77 Lﬂﬂil"lﬂ‘lﬁ) 11453smsmﬂawuﬂunamm’mmﬂgﬁ@mﬁmamm‘u 1 = 1.5

v
o

Towestan Tuedluldfaauiil Tdnyuznay dumeumassla anvanvyed lumay 157,040 Vo (Fofs

wazadand, 2538)

MNA 1 g T uIneIvesilal i

fian - niladeRusieanad, 2553
2.1.1. mawizwugalag

@ 4 & o Y v (K% o d' 9 a A [ dy
ﬂﬁLW"ﬁ%‘,ﬂlmﬂW‘u‘Ijﬂﬂ"l U80S mﬁm'lﬂwaunwugﬂm‘w'lmmﬁm%mmamLam

v

o 4 M Y o YA d'o zﬁy a A ad g/’ q’/’ '
Yaennsadunuiuaze 1918 S 1ddgau NS 11U TN HINTIUNTEITMIHUATOUAQUAILA

G

- ' ' @ [ v v J A 1 (K- 4 [
maeTeunoLRUE MIfadonnonding 013109 NIFNISIWIZHOLITU] ms3ilnla uazmseyuia

(Tynay, 2548)

o

1. MIAANDUUNUT

Q

msfdenuidatiiianuauysaime Taon1s 19 Flexible Catheter v3aldona

=3 ' A o 0 [ 9 [] 4 vy ‘A A 4 9/ [ -4 T Y W
0N ﬂﬂ"lﬂl LWE)H"IIIQJN"I’MGUHTWLﬁuN'\ﬂuﬁlﬂaN‘lﬂlﬂiﬂliﬂiluﬂulﬁﬂi (mmmﬁumﬁuaﬂmﬂmmﬂu

U

A

v v ' v
1.6-1.8 Bodway) daudauwsdnauyssimedui feosnawig Mseundingen lnasenun
(Cacot, 1999; Tuan, 1999)
dy v IR
2. MIDBINBLINUS
] a 3 4 =3 g 3 { o r A v  J @
widaneSaiug (Mature) ieoogld 43 July udludandebinTywugduna

b4 9y
amuuanasyrnamenny b 1diae @oalaumeduazmadosaw ludefeatiu @esdasevianay

cavantvesaniiuma Tuladnszeeundudmamnismanszds



v ¥ 1
msaneimi MdseTominmniflemda luthduiniufdumsdesdioeu lanluemistanTus 5

TWAuTua 1% veaimiing @msway = Uandavaaz®en : Yarthu saufo Fadu E, 3a1iu C
wazsiuiuniin Sasdan 2:2:1 fe anfiu € 0.050 nfuaonlansy, Imiiu C 0.025-0.050 NTusD
Aansu uazsifuniin 0.5-1%) Gumeiuf g hufoutiaufafowusiou essam, 2549)
3. msnauioy
TirlarTnadluldnuusuiedag (Adhesive-demersal egg) Samnzsiug Tasaswer
Foudu3tuds Ory method) Tas3alvamaslumausfuaadin eimhdaiidoamauias 19
"lfiﬂuWn’fﬁu;ﬁaiﬁfu%ﬂxﬂﬁauﬁwm‘lﬂiuazﬂﬂﬂi"lﬂTsﬂ"lumﬂhuﬁaﬁﬂwum 20 $o3deiia Fe
oz larinauiuiidousaliindeudunowssfiazaroi (AUdoND 1 ATansudei1 s00
fiadans) e Tl lvaeu udni lflnlunsaoiideri Inadunasana (essam, 2549)
4, msmg‘umuazmsmmgﬂaﬂmim
Fud3 uagifand (2538) Anumseyinagnilm Insteseuiiilneeniiudalnia lu
YoRuudunnn 2 x 2 x 0.6 A3 sEduEn 0.3 1was deslusas 25 v/aas Wszuuii lnad
aneanauiofiuoondiou gailmeng 2-21 Su 1iAuTsuauas ludu o1y 21-35 Su 13 wazdanlu

F4 b4 ' 3
Tnol#Suay 6 n59 udazasuiuszezvianu 4 F1lug ganzaeunniu ooy 35-90 Tu M5 uazlm

k4
=

oo @ 2 2 9 9o & a a k4 Y A 4, A

Jusaunvermisdavuiaanla laaldiuas 3 To uaziivoondwulutiilaslHias o Fams
v s

ayyragnila Tualude Iviwesnarafithir lnadouaneanangiltgnlar TusiisasnsnTadula

'

[ A 1 P 9/
uazdnsimiseamengandgniarlusieyanalugnszen

Hung et al. (2002) nd17191 Mseyuagnlar luwasersidie Tsuasuas vusuuas f1lign
A v 1 ] = 1 L7 as :Il o
a1 Tuafidasin1sseamvegs sndng 91-93% uaz lifinmuandressumeadalueimisia 3 vila uaz
[ 4

[ 4
gnila TueiResdase 13 iifle nazvuenunalinisnsyanla 35-36% aofu drugnar Tuafidusdae

lsunsfivasimsniaau Tad

2.1.2. msiasadan)ug

T4

d’l [} 9 - s T dy L)
msmiziasaar Tue 91nmsdisaadeyanininyasnsiassluegiiunuiuboseg
9 o o A dy c&’ 9/ d’l a a J
fauiu 2 dnvaiz o msMoswuiiuthunasmsifoudandlyd
& &y
1. mydssuuAuthu
[ 4 a v s d
nyasnsl¥TagiimasninmandadudmveIa ldun wunszqniauiaiunsing
wiolabanma nruduiiazdealudas 2 : 1 Wdusndulszinm 70% vesies 1demis2-3 fuw/

3 v b ] kY
259 Tugaei ldfinsegndanf demsidieasnits s Tusdu 25% unu TaoSududoalarlusluy

4
efvinTvosamiiuna luTadwszroumndudgunmisainnsziiy



¥
o, o

v v
msdnmmslFlseTemimaiamdaluthdmiwuimunsseedmou lellusmisdar Tug 6

[ ] ey 3 J ay c:' T o r'd 4:2’ =4 9
nszdaluiith Tve Audvina 3 §3 Aaunudy 60-100 da/gnuiafwas @oautu 1-1.5 1 Idiar
:’ % Qo dy Qddy a =) 1 o
Wniin 700-1,200 n§u MsReedsinuuSou o, lveys o.vgmu v.unswuu (@afue1ms, 2549)
dy ) Y4
2. MTRGUBININYE
¥ ] ZJ < :’ o
neasns@sstan Tualumii Ivadeemisdinasstit szdu Tisau 25-30% 1¥ilan
a a o :,’ 9 < a 9 dy u’/’ 1 A’I a 1
AUDIMITIUDY Tuag 2 A59 NanFwazdy Taesydu@sslaiduauuia 3 19 HAUNUMUY 100
o ¢ Y & Y o v w i
fgninaniuas @euilunal 7 @euds 11 1ddanimin 700-1,200 a5y Sasiasiasue sty
d’l ; qdd’l a ] dy Y :/’ A A
ellszua 1.6 M51AeITHNUUTIIN 0.91910U 2. UATWUN G1N1501A09 1A 2 A5dl Aen1s

3 E
mzselunseFuazmamnz@oslutofu (e35wW, 2549)
2.1.3. myamavesdalu

aontiue1nis (2539) 81e1as gans uazanz (2554) Aa11AMTAREIAIRT IS U
3 Y 2 o o dy v a dy & A9
TuaudadnenImnensaataazmInaavedlan lusneinud darietidlundeinisvosnain
v ¥ |
aatlszmaga Aedszann 468 s uazuduedeneiiios Tavmwizaquilszmaavning 15l uaz
a a < [P a ° 4
ansgosnuiuanialvgilinnudesnslumsys Inagann Tasanamglsddesmstiuduite

A o

. 4 I~ 4 @ o @
naunuilan Haliout Fsligudnuuziihuiedvnn fMedosuas lusiud (Low fat content) wmiloufy

3 E4
T @

a1 Panga daunaialvinfewinn 1dud glsilazTueen, Smde, nguilszma CIS wozioido siail

9 s Y A & U i} A v = aa
ﬂ’J'IlJﬂ’t]\'iﬂ'li"U'fJ\'iﬁﬁ1ﬂ1ﬂﬂWWi’JﬂJuuilllu’JTuﬁJlWqu‘f\i‘lluﬂEJ'I\WI'GLH'EN AuIouAL 45 A0 ”l‘usumz‘wu

gy a ° 1 P A 1 3 A =4
HAQALASTIHUINWINTIUAGINIUUAD semeiuauny

daTuadifleRunazsanandufifesnisvosnain wildiismgelaommizauia
0.7-1 Alansue ag 50 VM wazwuIa 1.5-2 Alansue ag 150 UM (Prasertwattana et al, 2003)
wenviniilaumzdudiuidesnisvesnaradisszma  Suldun nguilszmeaavainglsy
ansgowsm wazluowinaeniemialmiludsumasai@onozamaeide Joiudszmeaiideenn
U Taslugdl Filet Tifissdssmafivaiodszmaioaum deeenlasldFoniasuaia Filet f3um
msaseonludl 2542 §1uau 20,000 du uaz 3 2547 TdFanumsdeesn 120,000 AU yas1nsaaln
17,000 B0 uhdszmadvanususzauilymgmninnana e otadihminanas uasd
veufterafindenly (ﬁgﬁy@ﬂm‘ﬁmmﬂquﬂ&'eaﬂmﬂuﬁﬂm) uanaaa19szmaddinudoans
idufferarnzdnduSinamnn SuihuTomadvestszmeaing faziannmamzdoaar Tuelw
rﬂuﬁﬂﬁfuﬂmgﬁwﬁﬂiﬂmﬁamidaaaﬂwmmuﬁuﬁ'uﬂymuazmmsmwﬁﬂ Wy Fuiasln #i
midseenanas uaziFeidar Tussaunsadesnuazades v 1dldsudssmealiginias 160

ATULIN (BITUN, 2549)

4
@ﬂﬂlﬁmmmﬁmnumﬂTuTa?Jw5znaumﬁ'n%'1ﬂmwmimﬂnszm



v b 1]
amsanpimsidlsslemimnidonialuihdmhiufmumsdesdrmou Tl luemslalus 7
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(Dixon and Webb, 1979)
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v { o aaa 1 o d 1 v @
nIzasAeas ATlR3e1 Sundt Fudasn (Horton et al., 2002) oy lmiduIngjilullsAudnuus
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° Y 1 A Ao o A a dal o A A
aunsaiauldmnnadindseaeudug isuiuuenmilenin lusau eulxindanuiieilesou
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q

1993)

2.2.2. nalomsian

[~ o o a ] . . & o I ’
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ﬁm - Methews a2 Van holde (1996)
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1 a ' s 1o 9 e v A @ 1 A t v
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o { < - o ] v a a ‘ {
sanmaifasuemsitiuiiedige agyIddueuludlinademsnSyavTauasmsfouomsidiy
@ s : I o ¥
Lﬁ'ﬂ wugﬁmnumiwﬂaawm Boonyaratpalin  1iag Phromkunthong (2000) %Qﬂ1ﬂ1iﬁhﬂﬂ1ﬂlﬁﬂ

mm‘luﬂmuumuma T5 T laai 5 uaum”lﬂwﬁunmﬂnﬂwuﬂauﬂaummamnﬂ

¥
°

d Y]
2.3 thauiiiu

E4 ]
Qs

Prduiiiiu T¥om wi‘.lul’h Oilpalm ¥oInermans Elaeis guineensis Jacq ’E)Q‘iﬂlu’Nﬁ‘
. § o 1 . . :’ o {q o =3 & § a
Tribe Coconeas Uazlizen31171 African oil palm thawiwiuduisiidfyrianils Fwdasonin
¥ b4
Tahiugnsah 11 lugaemnssuldnanmasyszian venanezldiunddsiinanass'ld

o :’ o A 9 4 :’ Y 1Y) 9 dy o 1 a ¥ a o 3)
%’]ﬂ‘lj']ﬂllu'lllu@ﬂﬂﬂﬂ ﬂ‘]ﬁﬂJu’]“u HUCTUAUNINDINIAIDUTU ﬂﬂ@gﬂinmiﬂﬁlﬂUQﬂﬂlﬁu

b4
o o

¥
guigas dufuhdminuinday@uTaldalunnldvessemalng  Gsefusd nazae, 2552,

2933 55017, 2553)

@
o

2.3.1 yilavesmnihduiiiy

I g ¢ & 4 :
malewanaluady (Palm kemel) Wudrusinsneulfonuaznzateenudaiilszuia
[ & o, o oy Y a, a, :’ o °

4 -5 lesidud HiiTEmsafminiueen 235 Ao 1) T5HUUTTU (Expeller pressed type) #1118 Tay
9/ < = = D% o el B [ B s o add
msldagadhundeaiivlminiuesn nu%zmuumumaaaﬂmﬂﬂizmm 5 - 10 WosiFud uazisi

I~ ar °y Y a, e °
2) dudtlFmsinfiafariiii (Solvent extracted type) TnenisIafesionay (Hexane) S3iazyil

AN va S o A v Y 3 o = A taga 2 oo Ay v
mﬂ‘w”lﬂum:uuma@eguaﬂﬂszmm I -3 wesiua uazazlgmuamaniisiuihiu nmadflann

¥ 9/ 4
msafaiium 2 35 Geadimnilemdaluthdy (Paim Kernel Meal, PKM) (Cacot, 1988; Carter et

b4
°

:’ % I~ o v :’ % o o a
al, 1994) drdnhduduRydmsvimeniniuildy wazeglamnthsuiudunanassdly
a = P=1 9 a d' p-3
VUIUMSHAR (D09, 2543 ) vz linanaseld 5 wila (n1wdl 5) Ao
da 2o
1. mnibelethdy (Paim press fiber, PPF) 1iludrmasnvesnathdudifivihivoen
udafllszinaeuas 12 venhduimzas fhuiwﬂjﬂziﬁmﬂmﬂ%mﬁwmismu
g P ¢ 3 '
2. mawdail1dn (Oil palm press seed meal, PSM) fluninthdufi ldinda Taeglunen
& ! ¥ - I g /s 4
nza1oen TaevaluiSondn madle luwdal1dy (Palm kemel cake, PKC) iemnilowdalutdui
[] & I~ S et a =l 9 o @ o 4 a dyd
linzmzilden uaz@umnihduidimswaauaziinis 19 ue s §asuin nindsueiiaiis
1 g = Y o [} 9 a 1 o
diudsenovvesnzadionnuazmiuldda wudiuvoaudulodSuim luumin
o g q 2 H 4 v
3. mailowdaluihdy (Paim kernel meal, PKM) flunintdduiiounwiziite luadu
v 2o < ¢ 2 o dyyw a 2 o & da 1= a
wpumsafiaihiiu dumathduhidunlannTssousdmihliuishifivina lvaiivuumsaaauon
1 & a ] Y] o =Y ns' 1 LY 9 1 d’l [
TIUFS UAIIUUANANN 1AM ENINAUNNY1aNsHAD UBE19TAIU LazllsznoudledIuyeailotiu

1 O o | a ] 3 9
MIUNN mumummﬂxmﬂmuwmmﬂzﬂummmﬂuaEJ

4
oavinivesamiiuna Tuladwszroundudigunnisamnszifa
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b4
d o .
4. mawathawiniu (Oil palm meal, PM) Uszaoudiuilienuen (Husk) nza1 (Nut
3 < ~ o b4 v
shell) uazifioluvouuda (Palm kemel) (3031, 2551) Tasminnnthdurfiatiozidinlsenuil
a v A a 2o 1 ¢ Ao (a a 9
yurumanaauuyIsasesduihiiu (expeller) wazwuiudumnihdunilsununssaaluiowman
° J a dydd' ] & =1 ] 3 a A
e mnthauyiatliEe louaznzanunn Tasmwizdudie lollannniimathdueiiadu 9
:’ o 4 . a a 7. a A’f y
5. mmiiuiay (Palm oit sludge, POS) UTunawesnmnihdusiiaiiyusuailos vl
A I~ ] A FY :’ % o T @ o A A
Wiesnmdudiui 1daianisnsesiniu davaznanionmuanalefumnd 1dusiady uas
¥ Y A v oy o & a Y o o o o
dsznoualsdiuvesnzar 1dulouaziile uarsutnailusuazidon sndudmsu Isenuntwinay
A d'l 1 9 a :’ o A A ] :’ o P ] = ° o dy
My erlgliminsadmihiuiimaesy luagnoutiniusen18on udsslimaihmathduil lwewy

¥
sausumathdusiuiu

1 H s o = 4
mnthdudldlums@esdadasezdiurionsmizifondadi TusAudszina 14— 16
< o o ! 38 ¢ 4 ¢ o
whesidud uazdaliluiumieogszaa 10 - 15 nlesiFud uazimaniedels 14— 15 wWofidud
1 o ral ar
msalfluemisgnsuazlnldis  sonlesidudvesgasemis  udiminzaulumsldfessiu

E4
5 wesidud mazldunasififiovesermsidnuazhy dadeziuomsidilosas Gauga,

2552)
I'd
neatwlnuaa
(Fresh Fruit Bunches)
} I ll I }
A v A i F & o 7
YNz wWaendnugels  duiuthay  dioluwaaihdy - nean

(Bunch trash) (Palm press fiber,PPF)  (Palm oil) (Palm kernels, PM) (Nut)
(55 -58 %) (12 %) (18 =20 %) 4-5%) (8 %)

o
mnaznoul1ay

(Palm oil sludge, POS)

(2 %)
Yo & l o 7 4 g ¢
iduanie ludathay mnloian lua1dn
(Palm kernel oil) (Palm kernel cake, PKC)
(45 - 46 %) (45-56 %)

] 9y
M 5 uansdadiuuaznanasy ldain lssanuadatiniuldu

1 : Lim ez al. (1988)

g
ofvdnvesamtiuma luladwszvoundudgunmsaianszii
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2.3.2. vedrnalumslEmnilomidaluthdaniiaiu

mndemdaluhdimivulszneudaoduvesmi Tulamsaidoiie|durutlwas
111918 (mono-,  disaccharide) wennniifaiidanveudelemlylomsaft 1 19utle  (non-starch
carbohydrate, NSC) ﬂ?ﬂlg’ﬂ% 4R Non-starch polysaccharide (NSP) {182 Oligosaccharide ﬂd'u“] 51—?\'16111
Fatin e lwlumsdovitolomaril (Buhlier of al, 1998) uazlu PKM Sdaulseneuiiiiuitely

¢ d 3 T o da
edgeszinn 4146 wesidud (vwa wazame, 2548) Ml himunsoldlugasemsdaiiinlu
1eAuga 1A marzezih ltemsidnuueihu i ldsasimsduldvesdaianas uasfinisdeside
nnvieendeslildmy devdmansenuaensnTydu lauaznandavesdnd  (Buhlier ef al,

1998, Lim et al. (1988))

1 bl [
damveans lu'lawsadlildudl ol liaunsagadoudaoen lwiludadns smziden
ungdun3dluldawazdr 1dIngjvesgnsaunsadositidunsa luiuszmed (volatile fatty acids,
vFA)  uazgadulildfundinnlafe so wlosifud veandenudinudhly ualulsnisdeslag

a

a o 2 '
paunsduazmahlyldse Temidoudios 2-3 nlesidud Fsanuansalumsdesldues Nsc

Be

¥
Yusgiuiladoaiee wu yilavesdadad Taseadramuaiives NsC  anwamsalumsazarnh
a 1 [ a v
uazlFInavoINSC 1uem1s (Lim et al. (1988)) NSC uiiseaniilu 2 viialdud
a 4 J . ¥ :’ a =
1. WoAlgnA1134 (polysaccharide) Uszneudishmanavrilausnmiloninnglna
fufudaoiusy B-1,3 uaz B-1.4 glycosidic Taoiiooniu 3 Yszinnde 1) waglaw (cellulose)
b4 ' H
Tiazgaolui Tud1a nie nsageu (nwi 6) 2) woRweshlilaiwng Tas (non-cellulosic polymers)
Sy ' .
azaeri11atha arabinoxylan, B-glucans, mannans, galactans, xyloglucan WA@Y fructans UAY
¥
A o @ a . &
3) INAAY (pectin polysaccharide) oza10111A 1sznouAIe fi (gum) HAINARY (pectin) Fuiluen

milvamilauazniindesedisins 1lud ¢ Inajdaudu (Mireille e al., 2000; Lim et al. (1988) ; ga1

¥
[ 4 =1

oy, 2540) nm1s0 NS UgasIaseadauazmsazaonatanats faomgionlydluded

q

E4
wa g o

o ' v Y & = 3 d v g
ﬂizLW'lglﬂU'J%QvliJﬁ'l1]']5ﬂﬂﬂﬂffﬁ'lﬁl NPS ulﬂ UDNIINU NPS Nagalen TUUTUUAYNUN Wﬂ\WI'JﬁJ‘H

9

&

y_ ¥ v a A o q ¥ A A 4 o oy
msadeiulyveduaisomisyiladu Miltiuanunilavesdetesuazinfoudingresdnglu
a £ 1 o Qs 3,'
muduens sullugdassalumsdhdosvoueuladondad Nps Sudlumsdudens19ss Tomd
] ] ¥
Y9 ¥ULDU (anti-nutrients) Inoranizludu 1flesain  NsP luvedundedind luiiuuaey
o _q Y ' Y a 2 a & o Y 2
Tarmassen Mldmusaimsahundermdonlanameseafidy uazgaduosnmaya 3aii
HansENUAIMIdoBuazgaFuveInsa luiuuaz Talmmnesealumadueims dededuduunds
wisnuhdidyludad milddatlinsiydulauasaussonmmsndaanas (Mireille e al., 2000;
Limer al. (1988) ; gansa, 2540)

4
oduinsvesaniumaluladwszsonndudnunmsaianiza
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L

HO,7> 0"\ CH,0H.—~O, HO HO s

o] HO oY O 4CH20H 0 A

[ g | i
Cellobiose Glucose , Crystalline region—{
Paracrystalline region«} §< ;

i
LRSI L

! )
muii6 Tassadrveuvaglan (a) Inseard19upa cellobiose 1ag glucose (b)1A590519981 cellulose
microfibrils YsznoUAIY Crystalline region Ll0% Paracrystalline region

11: Buhlier ef al. (1998)

* 3
s o Qs

2. Tedlnudnatlsd (oligosaccharide) 1Tun1iTulmasafifisimiin Tuiagad
1/52ABUA2Y monosaccharide 2-15 nuaeApAuAIUs Inaladan 1u WinlaTedTlnuwanrlsd
(fructo-oligosaccharide, FOS) auanlaledlnuaanlsa (galacto-oligosaccharide, GOS) n3o uuulu
TodTnuzanl56 (manno-oligosaccharide, MOS ) (gR1%3, 2554) gnsanuisndenTod Inudna1lsdlu
Slddnifios 40-50 wlodiFud dalddesd s0-60 wlosiFud wazfimdorzgndoodelud|dlng
wezldas FemdTulomsaidenlildly &11didn szdaasumsnSuio Tavesgaunsdfidu
dszTomlau uanlauudde Cactobacillus  spp)  waz lul lauuafis oy (Bifidobacterium  spp.)

a

uatau1amseiynnInvendunidiiTny wu 8lala (2 coli) nasaniRou (clostridium) uaz

q

= 3 a

Tndvlosy (Coliforms) ludu Tnanszqugiiduiuyesda’ (Buhlier er al, 1998) H1lddaifiquain
)

a dzg A g 1 A A a 3 I'4 o o ] ah.:s’
uazaussonwmswanadu Nfluguilideswinled Inugom lsduazars lulawmsandeslu1dil gn
LR a o o [~ o o/ :: .

wiingoo Tnegaunidlud 1dlng wailunsalviuszmelduaznsaluduaiodu (short chain fatty
1 as = o s a a o é

acids, SCFA) 19U niapz@an n3afiafsn uaznialnsh leiin nsauanan taza1s veu laeenlad &
a Ay Y 3 o 1 o a A a a o
nanaad ldause Idunramdsnulunszurumsuaruedan ionissydn TnveswuniiEy

o { o 1 o o

uazl¥nisusuezaoud laanmsviindosnis lulewmsadlulaseaasueu (C-skeletal) lums
o & a 4 % Y T dy ° o ]
duns1zd TdsAuvesgdunsd (gans, 2554) Fansaludumartezild  pH ludr1daaas T

1 a a a el vt ) a a < a
mangauunmsnsyRuTavedunidiiny udduaSumsnyvesgaunidntivse Tomi @il

uazsseYe, 2548)

& a Y 49 o o 4 =
iiioe1n NSP figas Inssaaasmsazmovnainnay e ladludainszmizenis
9 1 . v
laiemnsadesaats Nps 14 daiulumsldlse Tenifagauiitite logavzdoserduou ladhisumz

lumsdesTasaadradiaumartl (Kaushik, 2001, Lovell, 1998; McDonald and Greenhalgh, 1981;

a_ o Q’ o o
efvdnvesaaniumalulawszaoundudmunmsaanszi
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(4 1 4 :/' o
Nelson., 2008) Tawiou lmimnsadesesddsznenveutieluiuwag Tamuas iefiag Taaldeenin

o :’ v & 4 o o I 4
i datuweu laiuiludsd gy lumsdevesdtsznouveslnssadrabels (Lovell, 1998)

@
o

233. gamnaimsveamaiiemdaluthauig

Hung (2002) 3189171 PKM  fiR1unssudimsasauanaiatuozlnlosidudves

dusznoumaniiiuana1asy Taonisasadiemsiall (Solvent extracted type) vziialosisud

[
P=1

v ¥ ¥ I
T 18d1n1 38 msfuniu (Expeller pressed type) a1y PRM fildunaindimsatadioaisiag
&K A =) 1 ag =1 :; o & v o
NURUNNANITIEMI AU Feaaeanapefiu essaun (2548); Cacot (1999); Yang et al .(2002);
Tyson (2003) UA% Tuan (1999) WUNMSAAAPKM deansindl Tiloddud lusiudiniidimsiiy
4 [
hiu W5naluiuves PrM finfenindimsadadiemsiall adszinaegludas 05 - 3

sd & o A an PP ' /3 & w i
lﬂﬂilcﬁuﬁ 'ﬁ'Juvlellllulﬂﬁ@ﬂ1ﬂ'Jﬁﬂ15ﬂﬂu1uuﬂg1u°ﬁ3\1ﬂ5$1l']m 4-9 Lﬂ@ﬂ“ﬁuﬁ ANATT 19N |

4 a ¢ g & - o 2 o o Y o
M1 1 wWieuieudSnaesisud luiuldonisnsadaisusinwsalduinugenis 14

S o o 9 ad = :‘ o
TMIANUAUNMTTAAAIITAITRUUIUU

undsfiunvesdeyn
DITUUN Cacot Yang et al. Tyson Tuan
Fmaariaiii (2548) (1999) (2002) (2003) (1999)
afinfuasndl 0.73 0.50-3.00 1.00-2.00 0.50-3.00 0.95
afadom s 9.12 5.00-12.00  4.00-8.00 5.00-12.00 7.83

[ JE] =3 o o @ a o sA ' [ t
LLﬂ’l’JElNuliﬂGHiJ PKM %mﬂmmqﬂummﬁﬁmwuﬂmmmammsqq uazm"luwu

v Y
a13WY Aflatoxin 14 PKM (Roberts and Vidthayanon, 1991) PKM #11da1nmsafaifudieisns

v
LY

Auriuy e iduduesiaguis (Dry matter, DM) 88 — 94 1losiFud TusAunern (Crude
protein, CP) 14.50 — 19.60 (1lo5iFud §olone1w (Crude fiber, CE) 13 — 20 alofiSud vy (Ether
extract, BE) 5— 8 1osidud 1 (Ash) 3 — 12 Wosidud TulasmunSuenunsad (NFE) 46.70 —
58.80 1/oSIHUS LAY Neutral detergent fiber (NDF) 66.80 - 78.90 11/o515ud (Alimon, 2004) Hana
nmsnsziaeandoauazlndifeetunansnaaesues (Kaushik, 2001; Lovell, 1998; McDonald and

Greenhalgh, 1981; Nelson., 2008) f9915190 2

Ed v
Uen91nil Cacot (1999); 5709431 PKM A ld0n3Smsadadlenisldaisiall
[ 4 o o
Tlesidudvesiaguis TalsAuneny @eolovenn ludfu i lulaswurSuenunsnd (NFE) uaz

Neutral detergent fiber (NDF) A1 89.00, 15.30, 14.30, 2.90, 4.10, 63.40 1Az 66.70 1lo31Hud

'
ofvdnvesamiuma luTabwszromndudgunmsaansziis
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o v & o '
Mud1ey Felinaaeandeai Tyson  (2003) uag Tuan (1999)

- l:'
ANATINNN 2

Ao ' Y @
Vlllf]mﬂ'lﬂ'lﬁ'lﬁblﬂﬁlﬂﬂ\'iﬂu

q' L] =1 9/ s LY :' o ="} :’ L EY a
NTNN 2 muﬂizﬂa‘umammm PKM ﬂ’JEJ’Jﬁﬂ’lifdﬂﬂu'muiﬂﬂﬂ'liﬁﬂuiMullﬁzﬂ']i‘l‘lfﬁ'lilﬂll

drudszneumanll (osIEud)

., Tlsdu dele . , ulaseus
o ) Faquia ot i .
unasiivosdoya Mo Heou LOALNT A
msadaiiulasmsiini
UM (2548) - 14.46 26.29 9.21 4.53 45.51
Perez et al. (2000) 91.40 9.70 2490 1210 2.90 -
92.70 14.60 12.10 9.10 4.30 59.90
Chin (2001) 93.00 1480 1570 9.80 4.20 55.50
89.10 16.00 16.80  10.60 4.10 52.50
Alimon (2004) 88 - 945 14.5: 19.6 13-20 5-8 3-12 46.7 - 58.8
Sue (2004) 91.00 14.00 23.00  8.00 6.00
Wing Keong (2004) . 16.86 15.12 6.82 6.58 54.62
Dairo and Fasuyi ‘
91.80 20.40 15.47 8.63 7.56 49.00
(2008) _
Sekoni et al. (2008) 94.00 14-21 21-23 4 6.00 -
msadmsidasmsldasnd
A (2548) , 16.15 1603 0.73 7.91 59.91
Chin (2001) 89.00 15.30 14.30 2.90 4.10 63.40
91.00 15.20 1600  1.80 3.80 63.20
91.00 15.00 15.60 0.90 3.50 65.00
Zahari et al. (2003) - 1720 1710 150 430 -

14 9

vnome : - Lifideya

Slominski ef al. (2006) s18MuHansEswEU lwliwaguaaisedy 340 giladonsu ag

d aa U aa 1 o v @ o a aa &
THwaadidu (flax seed) ownsodos NSP lwwdediulduandrafusdisiioddgmieada 4

o 1 ¥ a o a A A a @ {2 MY a o
ﬁQLﬂﬂfﬂ]ﬂﬂ‘]sUi’)qu']ﬂ'laﬁnuﬂﬂ'NG'] Uaga1 NSP nanng Lll’e)t‘ﬂifJ‘lJL‘VIEJ‘lJﬂ‘lJﬂQllVI"lﬂlllmeSmau"l“IﬁJ

TasiSu1ar NSP aane 22.07 wediGud uazaenndesfiunsnAanaued Meng ef al. (2005) WU

a a QJ Qs o
ofvansvesamiiumaluladnszaomndudPpunmsaanszils

131128

)
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mzaSueulsiisagina fszdy 340 glladensu aunsades NSP veundadima wian Tud
mngandes uazdaias uanafueg Nl iod Ay eada c‘éa@mnﬁwmﬁmmmﬁmﬁm Az
NS vounfasafiafionns WenSeufoufunguiili g uenlsy TaoUSu Nsp vouuda
f1imdanas 3466 nlefidud wlamludanas 1176 wofifud uazdrfasanas 1043
wefifud aunglumsilantdening favinmsiiouladidr luimdfilumsdes Nsp wde
Sundnodeiubele ﬁﬂﬁ’Tﬂﬁqﬁ%’wwmLﬁa“lmﬁﬂmiﬁmﬂﬁﬁaﬂaﬂﬂdaUf1ma1maqmﬁmaeﬂn1

9
ﬁﬂmmﬁﬂ@jﬂ’d (Malathi and Devegowda, 2001)

v

2 o @ w
2.3.4. mslfewlasinazmatedaluhduiihsiuluemsdas

v k4 [ v
Tudasnszmz@oniulimmsadorormsitelsld Taverdimibosermsvesdasdld
3 g 24 A a A 1 A A A a o 3
1B Aafu JaimsiaTuoulwlivessslumsdosemisitely ilesninermisite logalinalumsdud
:’ 1 awva 2 o v y
mIgaguvesnsaniouaziidluszuudese s (1136, 2531) Falaoialylulrulemansaldnin
f = :’ Qs 1 T a
dielumaathduiiuldte 20 Wesidudlugasomislaslufinansznudedussanmnisnas
(Sandu et al,, 2006(2))3115189IUATSAAY YD Sundu and Dingle (2003) wuNMsiasuou lasidr 1y
¥
AuAM I Invuzued PKM AvU AoadsiaSuiew lydsau unuua ueavh-nuanydiea uaziwagias
) t 4
wowndes tnuuy waglan uazeevesnanyFan ves PKM ma1zlu PKM fviaeag Tasuas

b4
T @ @

upuuuuimeiued daluduaSuen ladwagamiivadifsiszamsatesaaslaseadiaves

waglanld udliannsodosaasTaswdravesumunuu’ld Sz ldeulydsaulumsdes

PKM nudufletaSueu laisauamsamumsdoslduss PKM 910 46- 54 losisug $lu s54- 67

d o o d' = a kY] a o a w 9 [y

wefigud WenlSsueutumsasuoulsdiragaaifivsdnfisy doandesdunisnaasves

Bothell (2001) tag Boateng et al. (2008) s18nuNa3simsiasueu laiuuumeaaslu PKM 1ieton

UNUUUY (mannan) (Weums 191 Tomives PKM ludadnszimizfion Iae Bothell (2001) Wy

dowSueu lyfuuumiaadlu PKM Hnavh 1% NDF (wifawad) anas 73.72 wesidud ADF (Bnlu
A a a ar 1 J < J = o

wagloa fe Anflusauduwaglam  anas wnnnd 100 Wesidud uazisfiwaglan Heianaq

19.66 WlodiFuA 1oz Sae - Lee (2007) Twnumamsauionlenl uuuug wagea weslyuay

¥ 9

e miinlu PRM wudnenlmisenudrfiannsoanseauvos NSP 18 Insdaunnninnisanadues
v b

wnuuy Adudaudseznoundnves NsP lu PKM 8¢ 78 wediud ﬁqﬁuﬂmﬁimau‘lmﬁ‘lu

o o a a a ] -
21msdad eunsamnlszaninmnmsdes]dlae

E4
Ao A 3

] v
UaNNNUENNTNABDIVDI Sundu e al. (2006(b)) WUNMINLTEAUMS 1¥n 1Atz nE 1
< { ¥ 1 ° o o a a
© 10 30 uaz 50 wWoesiFumiguiulugasernisinnszna TnamlisanimanSydula Ysuw

da a a q ¥ 1 v o 9 U Y o ¥
DINI1TINNUY ﬂi:’;ﬁﬂ'ﬁﬂ]Wﬂ'ﬁl‘Uﬂ'lﬁ'ﬁ ﬂﬁfJfJEJhlﬂSU’t)\i’mquﬁ\i ﬂ’]'iﬂf]ﬂulﬂ‘lli’]\‘liﬂ‘h'uz LlﬁzWﬁ\j\‘11Uﬂ1§1°ﬁ

4
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PYP a ¢ Yy o A A .
sz Toml1d teanng (P<0.05) nazmsiaTuou lxin1an1sf1 W 3 wiia Ao Hemicell, Allzyme SSF
@ <] 0 @
uag U lw3isau (Hemicell + Allzyme SSF +Gamanase) Tusedv 0.2 wosidud dnamlddasins
wigduTe dszd@ninmmsldems msdevlduesiaguits TasAu ludu uazwdanumsld
¥ v
U5z Torl 14 vouste 3 nguliuanmefumeada uadndinguatugui lifimsaSueu'land (P<0.05)
Fawamsnaaotaudeiun1sNAaowes Sandu e al(2006) S189TUKANTANYINIIES WU lanidoy
Bol59uM19715A1 (Roxazyme  G) naziou lwliwagaanauoulad laauua lugasomsid
dautlsznovvssiadailan 20 esiFud wudimsiaSuoulsl lufinalumsdfudlgedasins
¥
w3y Tawagdszdnsnmms 19e1msP>0.05) lu'lniileszuzeiy 35 -60 1 uaz Lyayi and Davies
2005) ladnmimsiaSueulyiniimsfiide Avizyme® FaUsynoudoeulyd learue (xylanase)
14 [ ¥ ¥V
Tus@1oa (protease) uaz oz'lutad (amylase) Tugasomis Indlenimnile lundathdmiuiu - 30
/g & 4 o ' ' a v o ¢
wosiiusd nsufeuiuemsgasnavgu mamsnaasssioaudt lusnszonsudu oy 0-4 Filaw
1S Yo tgj =1 g :’ o/ =) 4 . s A da 1 1 o
Innlasvermsgasmaile Tumashdminiuasweulanl Avizyme TSmmomshnuliuandisiu
v ] 3 1
fulanguitlasuemsgasnaugu (P>0.05) isflaszozduge (sxozeny s-8duad ) wudr langui
Yo dy < J :' o dd o a o . A a da
Iasvomisgasmniteluwdathdminiu 30 wosidud @3ueoulsd Avizyme H1/Suaemsfitugs
' k4
a1 languit 185 uemsgasaiuguuanased e anieeda (P<0.05) daudasimsuanite uag

v
1

A a 1 o ¥ =1 :’ o a
szandammsldemnsveslnndunlasunndisluwaaihdminiu 30 wosisud wSueulsd

q

Avizyme o lAngui Idsvemsgasaauqu hifianuuenaistunisada (2>0.05)

Y QJ a g
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E4
L]

= g ¢ A 3 o o ' 9 "
MsAny1n519Y52 Tewinadlotwaaluldmidundiunisdesdroou 1ol lusimis

b
danTus 1dduiiunsnaned uazfnuIse dase 11
3.1. gunsntuazansiadl

3.1.1. gilnsal Yagq

o > . 2 ~ S o 22
1. dndnaass darlus (Pangasius bocourti ) ¥a 2 12 Winainaatlmiziaesdadih
Vo dandanzien $119u 1,000 A7
] ¥
2. fagavemsilar ldun 913 Twadly, fuidu, madanies, dartly, madlewdalu

as

1hduihgiu, Dicalcium phosphate, W3iind, 115u11dw, Novozyme VP (1.2 g/kg)

4
3.1.2. gunsalinseddle
9
1. ginssinisiaes
¥
- psFlMrUNen 2 x 2 x 1.5 AT
¥
- pszdalandulu 1.5 x 1.5 x 1.0 s
- nzazid uay aeanlan
o =)
2. gunssllumsimsoneins
- 1A5098AlAIMT LD LT WD (Mincer)
WD N I
- InFesvaimiin 12 Alansy
- 1N599UAIAYALSIMNT (Harmers mill)
- in5eede Ivfhyanaiion 3 dums
9 ' o o a v o @ & 9
- govems maldemsdmiuen uazgazunssAageihdmsuisemsnaraude
Cd 1 Y o a
- nzazia Ivalaems uazdeudningau
4 u a a
3. gUnsalnsndamsnsyanla
- 5o IWihmadion 3 duimus
9 Y o o oo
- fussdie nzazily uazadadnilan
4. wisdie lutenlfiiams

A4 A& 1o
- yansodllendatlan

4
oavingvesdarfiuma lulaBwszaeunduihgunmsaranseds
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- ITRIFUUUYANATILY 4 §UNMUI (Analytical balance)
d‘ A a o’ a
- \mSealinnsizv lusaulueivis
& H a 4 £ .
- IAT94UD NI IZYIAINTY (Moisture)
- 1n504ila AT 129181 (Ash)
- 1n503il8 AT 129 U (% Fat)
4 A o g o .
- 19509l IAT1EHA AU L 1 UB1115 (Bomb calorimeter)
d' =3 4 a 4'{
- e zvivlsinautele
9 Y .
- Q9UAUTOU (Drying oven)
- @UAMUTOUG (Muffle furnace)
L e :
- Crucible AlwUIA filter Uszu1 40 — 90 microns

i1 ¥
5. inFesllamanilviaguainh

(1 E4
- 1n5eallonyavapugun It 15U pH miter A5993AA1 pH, gMngd, ANYU uaz

3 Wi

3.1.3. M5l
o a 8 9
1. nsadasn (H,80,) Wudy 1.25 %
2. Tadeulansonled (NaOH) Wudu 1.25 %

3. Antifoam agents (n - Otanal)

b

Acetone
Acetic acid
Sodium acetate

ﬂ1ﬂﬁ%auz Ketoconazole 18g Amoxicillin

e

o
ey laiwagad
3.2. AsmsanuIde

3.2.1. HHUNINADDY

=2 a a a a Y o dy Y
~ msfnydsganiaumsnTgiay lauazdasinsseanisvesar lusidesnive1mis
a o 4 o A o ' \
sueu Imideniteleluszauiaisiu wmumsnaaswuuguauyssi(Completely Randomized
Design; CRD) uiiteanilu 5 yan13naana (treatments) AugAsoIMIsnAaBT (A15199 3) gAN1S

3
naasdag 3 41 (replications) 39% 15 HUIEMMINATBA (experimental units) Snuald

4
©aﬂ|ﬁwﬁmmanmumﬂuia’?;wn%anmﬁ'n%’mmwmsmﬂﬂizm
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22
& 4 g ¢ & o A "y ¢

gansnaased 1 omsHaumailoman luihdmhdufmumnsdesdiseoulsl 0%

gamsnanesh 2 ennswaumadondaluhduhiufimunsdeodaven s 10%

gamsnaaeeh 3 eswaumniiiemdaluhduhiufiiuntsdeodauen s 20%

gAMINAaDI 4 omsnaumadendaluhduihufimunsdesdaoou s 30%

gAMINAaLsii 5 omsnaumadendatnhdniviumumscoodaoeu s 40%
maed 3 gasomsaldlumImaaos

agAvemsdad T, T, T, T, T,

0% 10% 20% 30% 40%

917 Tna 0.90 0.68 0.50 0.20 0.10
tudnlends 1.23 0.94 0.61 0.54 0.24
mndamdes 1.16 1.08 1.00 0.59 030
il 1.56 1.54 1.51 1.73 1.84
mmhdy . 0.00 0.50 1.00 1.50 2.00
Dicalcium phosphate 0.05 0.05 0.05 0.05 0.05
Wi iindf * 0.05 0.05 0.05 0.05 0.05
vhuthdy 0.05 avay) 0.28 0.34 0.42
Ronozyme VP (1.2 g/kg palm) (g) 0.00 0.60 1.20 1.80 2.40
59U (kg) 5.00 5.00 5.00 5.00 5.00
QoM nrue (R1udns)
Tals@usu (Fouaz) 32.00 32.00 32.01 32.00 32.00
NAI9U5W (keal/kg.) 3000.54  3000.64 3000.83  3000.55  2999.04

* 9ullszNoUARDINS 100 Alan3u: vitamin A 1,500,000 TU; vitamin D, 300,000 IU; vitamin E 2,500 .

IU ; vitamin K, 50 g; vitamin B, 0.25 g; vitamin B, 0.7 g; vitamin B, 0.45 g; vitamin B,, 2.5 mg;

pantothenic acid 3.5 g; nicotinic acid 3.5 g; choline chloride 25 g; biotin 2.5 mg; Cu 0.16 g; folic acid 50

mg; Mn 6 g; Se 15 mg; Fe 8 g; 140 mg 118 Zn 4.5g.

a o Q‘ LY o
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3.2.2. MSATENNITNANDY

=) o
1. MawIsNglnisimsnaned
o A [~ o t o [ ) q [ =Y
nszdenld amn 2 x 2x 1.5 wes dunszdnlngdmsusudavinalvgsia
4 9 = o a0 9 vy o o o A
BUINTUNIU UalinTedavna 1.5 x 1.5 x 1.2 was ihdleadodefhunasoumansivdaduniia

£ 4
as o

o v o =
TUIU 15 ATSH NUTLAVUIGN 1.4 (UAT

2. mawssulamanes
s Tusdruau 1,000 §2 mdselunseFaunnn 2.5 x 2.5 x 1.2 was dmiusin
Yaudhune 3 dlad QusenhamaaTouginsad) Wgndarldusudrduanimnadon uazlidu
amsimgnifiasuvunadn Suas 2 adt Aornan 08.00 1. waz 17.00 . wazldormsfudiadin uiedln

a < 1 A a a Q
Tlmfuemsdaaufousunsnaaes 3 Su @bl uarSsedo, 2548)

¥
TUABUNITNIDINII (D0, 2543)

o a 4

9 9 =
2.1. U1IAA U189 NTUﬂnlﬂagmﬂﬂ

9

2.2. FingAaumugasnldniamsdiui
2.3. ihiagAvntilSunamnnmldngaziis mudiagaudsinaiesnuddu
k4
nmiunauldidhny
¥ ¥ []
2.4. udalfunamdn 1.75 Alansu uag 2.00 Alanfy Tasldihasluiagavd
Y o a9 Y Y Y 9
nedniududs udangnindr IidAu
2.5. i lluadunsesuneimisdeaunuuiiveges (Mincer)
° & g A A o ] 9.9 Y q ¥
2.6. homsirumsvadunseweuems it lufwanliuda las1dna
Uz 2 Ju

2.7. 1339 1dge Yathngaldaiin Ay A lufiutaas T Tauuas

3. A5NAADY
3.1. imsneaesluveduvina 13
3.2, WnTEFUIA 1.5 x 1.5 x 1.2 was aauaseunszeat lugnioluunlase
g Y o qYy o k4
wan uadm lgnunseFaauin
3
3.3. AatarTuedmau 300 @7 yudsslunssFvuIn 1.5 x 1.5x 1.2 14as

° [~] o 4 v w  w 2 a
i1au 15 Ty @i 1 e ielignilanldusudfuanmuadeundouridinliiue s

] k4
W MugaToMIsi 1-5 luganisnaaes (Treatments) Tuaz 2 afs Aorat 08.00 u. uaz 17.00 u. Tay

4
ofvdnivesamiiuma luTadwszroundudgunmsannszifa
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¥
(% o

Q’ ‘;; a" a { o/ o a o) ] '
FudunnmsFaimindaundo 80-81 nfu 171881191 20 d/nszds wlouiaguiavuia ladlal
wdni lihldeelunnazrilomsnaass (A58 uagTszHy, 2548)
1 9 ¥

3.4, Womnseseu'l3 3 nlosiFud voaiming Suaz 2 A543 79 8.00 U, uaY

17.00 U.
:‘ as I'd 3 l:l @ W LY g A s

3.5. asngumnihddaiiazase uazsadadilar 9o 2 dlarnd Fizde uae

AMg, 2651)

4. MIFITWUALANT 12V VoD

U

o 1 a a a a [
4.1 ﬂ'li!.ﬂ'ﬂi'J‘Ui'JiJ‘fl}fJMﬁﬂ1ﬂi$ﬁﬂﬁﬂ1Wﬂ15L"ﬂ5ﬂJm‘UTﬂ (‘%53‘]15] uagany, 2551)

4 ¥
o

: 4 &
411 WMt
o’, w A Qy :‘ a a v
=dmilndauledugaminanss - imiinlausuau
44 4
412  anueINWLIY
4 2 Ay
= anueMlanlsduganIINaAned — ANNEUasHAY
413 danmsniyauIadumz (Average daily weight gain, ADG;n5u/31)

k4 ¥ ¥ ¥ ]
imindaniieduganisnaase-ihninlauiudy

PEAGAR NN

4.14  UszanFnimvesoims (feed efficiency ratio, FER)

LY

44 2
AU

!
:Ot

e

L7 I} =y
W IMITNUa1ny

ﬁo

v 14
415  Sasmsnlasusmsilutle (feed conversion ratio, FCR)

= USnmemisitlainu

Y o 44 &
umuﬂﬂmmwmu

a o QJ o L3
©E’l‘1IET'V]ﬁ“llf]Q’(TE]']‘IJUWIﬂTuIﬁ?JWizi]ﬂillﬂﬁ"ll‘ﬁ"lﬂmﬂﬁ'liﬁ’lﬂﬂix‘ﬂﬂ
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4.1.6

4.1.7

19 . ] [ 4 a J .
BN51MIIOANY (survival rate) Vel ulesisua

] k4
= $nnuilauiieduganiinaasd x 100

o a Y
umlansuau

UsznFamveelusaulue1ms (protein efficiency ratio, PER)

H 3 ¥
=2

:‘ LY a a
= vinla iy

9
dmiinldsaundainu

4.2 M3ITNTILENIAIUAVNINIA (Carcass quality)

4.2.1

4.2.2

423

424

Ardtinnuduiusveedy (hepatosomatic index, HIS) (aignay uaz

AL, 2546)

v
= WnUndY  x 100
9

Hmndan

dagauves lusiuluveies (intrapraperitoneal fat ratio: %) (Yang et al.,

2002)

Ed
= hytinuee vy luysaies x 100

) Sy
vinlaiieen

MdanIuieuazueIIn (% Yield) (Mireille e al., 2001)

b4

3 ¥ ¥
mnvesiainsda-shviindieilar x 100

1 ¥
Himnanieda

mdulsenFandunusvenueidrld (Relative gut length) (Yang

et al., 2002)

I

A1IUBIVDITTUVNIUAUDING (digestive tract length)

14
ANUB1INIMUAVDIL AT (total body length)

¢ - o
caudnvesanrtumaluladwszeomndudigunmsainnsziia
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a o d )
43 ﬂ'li'JLﬂﬁ13ﬂ7|1003ﬂﬂ5$ﬂ'ﬂ‘1]'ﬂ'1\3lﬂ1|

a I'd d’l .
43.1 M5AATIEHAMIUYU (moisture)

= a—b x100
w

21MINUIAFUATAIDEIINOUNTOU

=
=)
80
=)

1 ¥
:’ s 0'1 s 1] 4
DUINUNVIAWIULATAIDY NN AINITOU
b4
ﬁ LY g

1 d' 9 a I'd
MINAIDI19011 15N 1 1UNTIATIZH

=2
3 D

w 19

432 915UASIAEN (Ash)

= b-a x100

w

£
@ 4 =]

b4
(5113 a fiothntinveedienseidio

¥ ¥ 9
il minvesalenszdiaatuihmil M aIms i

£4

A
fl
A o o v} [} A Y a P
ﬂﬂu"lﬁi'!ﬂ"ll'ﬂ\‘iﬂ’mfn\101”151’161“]511m']'§’31ﬂ5']51’7

433 sz v (% fat)

= b-a x100
w

’ £
Y

Aviimiinues beaker

=
[}
)

A :‘ LY o/ @
b ABUINUNUD beaker Llﬁgul‘lliluﬁﬁﬂﬂ'lﬁfl‘lj
b4

w fothminueafiee1981115
434  M3Ie3Ed 13U (% protein)

= 1.4 (v1=v2) N x6.25

w
4 o &
dio N feanududwdu normal ¥8s NaOH
V1 fedSumvesnsadanannould

V2 fiedlTumvesnsadandniild

b1 v
w ARt iinUDIdI981991M15a Avliniinuee beaker

a o A/ ar o
odvinfvesaoiumalulabwszaomndudgunmmaniziia
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435  myansizvmnbele (% fiben

= (W2 —W3) x 100
W1

¥
Wwe W1 = 1 minai0e190113
¥ 9 .
W2 = 1iln crucible + WINLAAIBY19HAINTTOU

¥ v
W3 = 11111110 crucible + HIMUNAI081UAINITIN
43.6  DITAATIZHNAINUITIY

4.4 Msinszvdeyan1aada

P
o (Y a d o 1
u']‘i’ll'ﬂEﬁil1ﬂﬂ'li@li’)‘ﬂ’)ﬂllﬁzﬂ]!ﬂiW%‘WﬂQﬂHﬂNWLﬂ%{UULﬁﬂUﬂ’JHJLMﬂﬁ'N‘UEN

Test: DMRT #olalsunsuduSoginieada

5. amuithimsneass

) a wa d Y a wa a g
nuaanulszus, veslfiianisnll uazdealgiansauinnmanimslszug

aonfuma Tuladwszeoundudigunmsannszis INGUUnguns

=2 aar
6. ILYTININITANEIINY

17 ( aa1au 2553 - g1 2554)

A‘ LY o
©afufmﬁmaa'cm1uuwmTuTa?rw5351aumﬁ'u%'mmwmimﬂnizm

27

' & a d = a ' 1 Py @ .
ﬂ1maEJTﬂEJ’JLﬂi13‘”?1’313“!.1]5ﬂ'i’mlmzlﬂ‘iﬂ‘ijn’lﬂ‘ljﬂﬁ’lmmﬂmWi’Nﬂ’lmﬁEl‘U’e)\‘iﬂ’JLL‘ﬂi‘ﬂi’m (AnaIYSlS

of variance: ANOVA) ezl suiieunauuana1avedanasde3t Duncan’ New Multiple Rang
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=
UNN 4
wmmﬁmmﬁwamimam

= a a d'dy 9 a dy [ 's 2’ o A
namsAnE My Taveslan Insfidssdisomsimsumaiiontaluiduihdunem
mstesdoeu loiluseduiuandreiu Ao 10%, 20%, 30% uaz 40% Wivuifeufugah bimSy

3 k4
wu'land (ganaugy) sms@eadiungt 12 §lad ldwansnansadall

4.1. wansnaaelsanE mMumsas auAuln (Growth efficiency) #0595 1M350AME (Survival rate)

[ 4
s a S

]
4.1.1. thvunnmuuy

¥ X @

1 ) o L] 1 o 1 o é
waﬂmms‘wﬂamwmmmumsmummﬂm@gizmw 4.00-4.05 nSuADA BalAY

9
a4 v o o aa a

uanafusts luthivddynieada doduganisnaasaly 12 dla daitldsvemswiumn
Fq o P I I Y '3 P ol o 4 4 =

londaluthdmhniuiiniumsdesaeenlel 20% (gan1snaaai 3) Timiniviugange
1 42.19 £ 2.90 ATUADAT 593ANABYANITNARDIN 4,52 LAZFANIINAABIN 1 WY 39.73 +

¥ 1 T 9
1.61, 39.09 + 3.64, 37.97 + 4.29 1A 36.12 + 4.36 nTude? awd1dy TaoiminfimuiuvesdarTus

L)

nAMInaavslinnuuana1eiuey lulived Ay n1aada (p>0.05) (MW 7, A19199 4)

] 3
a 2

4.1.2. ANUIINRUIU

HATIAMIINAABINUIIANNITAT ALV 11} A1D5E 1319 6.50-9.70 IruAINAT Felianu

o, @ a

3 E4 1
uandefued1e liiTodAgmieeda disduganisnaastlu 12 e darnlasuomsiaiumn

v

g d ¢ 2o du ' o P A a " @
dlowda luthduhduidunisdesdaoeuled 10% (gani1snaassi 2) Taanuerigaigamiiiy
10.57 % 0.76 [ URINAT 79909WIARDFANSNAABIN 1,4,3 HAZYANITNATBIN 5 TAUNITY 10.50 £ 0.87,

1 [ 3
1047 + 0.80, 10.33 % 1.00 uag 9.70 = 0.61 uUANAT M1y TasanuefnuduveaarTuann

o_ @ a

mMInaaeslinNuuanA1eRueene liliedmAymeata (p>0.05) (1N 8, 151399 5)

=3 Al Y =t L3
eaudnivesanrfumaluTabwszaomndudgunnisarnnseiia
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45 |
40 '
35
30 TOATUAN

o5 25 e ENzyMe-Treated PK.10%

& 20 ~Enzyme-Treated PK.20%
15 e Ezyme-Treated PK.30%
10 = Enzyme-Treated PK.40%

flaniit 2 Faniia a6 Flanivi 8 Flanii 12

a d o A 42 4 e a A 4 4 o w
NINN 7 umuﬂmaﬂwmmmﬂlmﬂaﬂmwLaﬂaﬁaﬂmmiLﬁinmmuammﬂuﬂmnmuuwN‘lums

good o lasl

12 ¥y ) | &3 | vy { i

10 | & 4 Gt »NaWEY Em §

BIRATAY

® Enzyme-Treated PK.10% |

WALING
I

¢ Enzyme-Treated PK.20%
® Enzyme-Treated PK.30%
= Enzyme-Treated PK.40%

A P,

o
r

Y

MREES I

0 I-..m_ 2

flani 2 Aia s dlewie  dlaniie  &lani 12 x

9
=

a 444 2 A = 4 ¢ o w Ao
HMNNN 8 mmﬂnmaﬂﬂmuﬂluﬂlmﬂmimmamﬁ'wmmiL’cﬁummuﬂmaﬂ‘luﬂwanumu‘nmumi

gooaeou la

" A’ L A = o
cavinsvesanniumaTuladwszseundudmummisaianszl



¥
o_ @

a FANTVSD" St S S { 44 9 a £ g ¢ Ay vy @ o A1 o
M1319N 4 um‘uﬂmafmmemeumﬂmTmmammﬂam151ﬁsun1muama¢11uﬂ1aum uwmumsaaammau‘lmn “luszﬂwlmaﬂu

Whunan 12 dlen

[0~ =1

’

LIKPRLLO

¥
s

Tminmas (nS) /2 dadent

lz&[’%L&LULﬁUgSLU

P

L d

BRIGHIULUTMLR
3

1

{rusuinfisiee

=

[

N'LZLUULQSLMIAH!QL%?L@UH‘[B[LSLMBQ

o

FANITNAND
9= 4® 6" 8" 12%
YANIVAN 1.38 + 0.74 9.83 + 0.56 13.55+ 1.75 20.48 +3.00 36.12 £4.36
Enzyme-Treated PK. 10% 1.08 +0.26 11.43 £3.56 13.44 £ 0.81 23.73 + 4.84 37.97 £4.29
Enzyme-Treated PK.. 20% 0.82 = 0.08 11.27 + 1.07 15.02 + 1.47 22.57+1.29 42.19 +2.90
Enzyme-Treated PK. 30% 1.07 £ 0.35 12.52 +2.50 13.27 + 1.88 20.63 £ 6.12 39.73 £ 1.61
Enzyme-Treated PK. 40% 0.85 +0.23 8.60 +3.59 13.33 £ 1.96 18.43 £2.27 ©39.09 +3.64

NUUIUA ns A9 non significant LAAIAIULAAA 1AL Ty

o o

U]

mMAUNY

a8 sevsaundoluaaud oty (p>0.05)

pLUnLY

o
s

6

BELUMLHMUMIILILILL

l‘I‘tLLE[LSLML@nu“bLn@mtkéﬂ@

0¢
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EMBLI M BUIMLLBRLRRIULELEO

-
-

buinet

®

PLREUBLBELULIBLLLIL

L)

[ T
s o

o A o A d?' d'dy 9 = 4? [ o : a0 v 9 o @ T
AN _S ﬂ’J'lllEl’l’JﬁlﬁEWILW?J‘Uu"UENﬂﬁ'lTiJ\WllﬁENﬂ’JfJ’fﬂﬁ15Lﬁ5uﬂ1ﬂluﬂtﬂﬂﬂ1u1]’mNu1ﬁu1ﬂﬂ1uﬂ1iﬂﬂﬂﬂﬁﬂlﬂu‘1°§ﬂ ‘luizﬂuwmaﬂu

dlunan 12 dlav

b1 [
hminmae () /2 ddendd

&[L,I‘LLQLULRUELLU

o
~

;lﬂsﬂl

FANINADDY
2 4* 6" 8 12"
ANV 1.00 + 0.61° 4.87+0.71 6.33 £ 0.51 7.00 + 1.14% 10.50 + 0.87
Enzyme-Treated PK. 10% 0.30 £0.26° 430 0.80 6.07 £ 0.55 733 £0.65" 10.57 +0.76
Enzyme-Treated PK. 20% 0.40 +0.10° 433 +0.57 6.13+0.81 7.43 £0.12° 10.33 + 1.00
Enzyme-Treated PK.. 30% 0.1720.12° 3.93 % 0.15 5.83%0.71 6.83 £0.29” 10.47 + 0.80
Enzyme-Treated PK. 40% 0.17+0.12° 3.97+0.71 523%0.15 6.17+0.15° 9.70 % 0.61
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4,1.3. NHUNNIADIU (Average Daily Gain)

wanInMINAaswe i miiniudeu Lﬁaﬁwuqﬂmimamwuiu‘iymﬁmﬁu AT
venlmTusfidosdasermsiasumadonialuhdniniufimunsdosdaoouls 20% (ganis
nAaesd 3) i’n‘imﬁ'ﬂgﬁmia"iuqﬁqmmﬁu 0.50 +0.03 NN mammﬁwﬂmimamﬁ 4,5,2 LAz YA
MINABDIR 1 1WA 0.47 £ 0.02, 0.46 + 0.05, 045 £ 0.05 Az 0.43 £0.06 AFN ATWEINY Tagtimnin

Mndefunnmsnaadinnuuana1siuesa luffsddygmenda (p>0.05) (11w 9, 131591 6)

4.1.4. Ysz@nEn1WU0991113 (Feed Efficiency Ratio)

¢ 9 v b4

A k4 Ed 1
dlofiugamsnanssmuinihmindivae Juveslar TuefiGeadasermsiadumnil

< ¢ :I w oA [ 9 Pl = = a a A
wialuhawihfuiirumsdosdaooulad 20% (gan1snaaei 3) TUszanTamvesermsgeiga
(17U 0.98 % 0.07 30989 ABYANI NARBIN 4,5,1 LAZYANTNAABIN 2 TAUNA 0.87 £ 0.04, 0.78 +
0.05, 0.77 = 0.16 1Az 0.48 «0.41 mudw diethdeyaliimsizimeadanunlyanisnaneh
1,3,4 uazyaminaansd 5 fnlszninmvesemsuananiueiehiivsdifiyneada (p>0.05)

[} 1 { { a - =] Jd :’ L [ @ o
uAuanA9IIngAMINaaesh 2 Masumniemwaa luihduthiiulueins 10% sdeivoddgms

#0 (p<0.05)(n 1A 10, 715199 6)

' 3
4.1.5. dasimslaousinisitiutile (Feed Conversion Ratio)

3

A Qy (-] = I~ dy o 9
defugamsnansanyndasimsnlasueimsiuiievesar lusiiausnwemis
a Ay < o :’ v A 1 9 4 o = Y o
wsumaiowdaluihduhfiuiiniumsdesnoon laal 20% (gamsvnaasi 3) Ia1sasmslasu
a £ o' ] D o H H Vo
omnsfhuiledfigaiifiu 1.02 £0.07 sesaunfeyanisnaaail 4,5,1 uazganmInaaesi 2wy
1.15£0.05, 1.30 = 0.09, 1.35 + 0.30 uaz 1.98 + 0.99 Weiweyalidwseimsadanyidligams
o Y - [~ .3 ] @ 1 1t v o @ an
naaoddl 1,34 uag 5 imsasmanlasuormsiduilenandiefusdislifidoddgmieada (p>0.05)

H T k4 b4
uAuandaINgAMInaassi 2 i iwsumnilomwaa luthdmihiiuluemis 10% ednlinfvdidgms

#0A (p<0.05)(AINT 11, 715199 6)
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M Enzyme-Treated PK.10%
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f - 2 ® Enzyme-Treated PK.10% |
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% s Enzyme-Treated PK.20% |
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‘ 0.5

0

; FanM 2 flawna  dleniie dlamiie &uanid 12

Y
o w

a [ = g a ay Y a g =] 4 A
MNN 11 amwmsLﬂaﬂummsL‘i‘lummmﬂmimmﬁmﬂaﬂmmmﬁummuamaﬂ‘luﬂmnm un

1 ] Y o
ALNTE0 A 20101 1]

4.1.6. 993150018 (Survival Rate)

y t4
a '

@ = dy A a v
Lllﬂﬂuf[ﬂﬂTi‘VlﬂﬁEN‘W‘U')"Iﬂﬁ‘i'lfﬂ‘iL‘Llﬁﬂuﬂ'lﬂ'lﬁL{Iuluﬂﬂlﬂﬁ‘ﬂaWI?JGVILNNWJHE)'I‘WI?

-

wSumniitemdaluyidmiiuidunistosd ool 20% (gannaaeaii 3 i - dasinissen
MaRiqAIfY 91.67 + 7.64% TONDNLIABYANTTNIADITI 4,1,5 BAZFAN15NAGDIN 2 Vi 86.67 +
7.64,78.33 + 15.28, 76.67 + 7.64 0¥ 58.33 £ 2021% amidgy lorideya Ty Tms 1mineadiany 13
YANINARDIT 1,34 UAZ AN IINAADIT 5 nensImIseameuanatinuedn lildoddgyneada
(p>0.05) LALANAISIN. FANIINAT DI 2 Riesumnidiomdalinhduiii 10% p LT dIAYNIN

0@ (p<0.05) (MNH 12, A15139 6)

4.1.7. Uszansnw T1lsAulueinis (Protein Efficiency Ratio)

: v
A A 1

meﬁutgﬂmﬁmamwmwﬂizﬁw%mwTﬂi?m“lummwmﬂmTmﬁ;ﬁyﬂaﬁ'wmms
wiumnifiemdaluthdmihiuiiiumseosdaoelad 20% (gamsnaaesil 3) Sszdniam
Tus@uluomsmnfiqanify 1.33 +0.00 ses0unfioganisnanesd 4,52 1azgan1snaaed |
WM 127 £0.06, 1.26 012, 1.21 +0.14 uag 1.13 +0.14 ad ey et ldBinsideyansada

NUTNYANINARBINANULANANALBEN TuTTsd 1y eana (p>0.05) (115199 6)
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80 B AIAN
= B Enzyme-Treated PK.10%
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YANANDI DRV GINTEY 152aANTNINUDY dnsnsulfsuamis 9N31N13509 szansnnues ;ﬁ

S s

aadu™ 91113 {huile My Tdsauluemis™ 2

2

3
b=t Y

=)

=4

YANILIAW 0.43 £ 0.06 0.77 £0.16" 1.35 030" 78.33+15.28" 1.13 +0.14 3

£

g«.
Enzyme-Treated PK. 10% 0.45 + 0.05 0.48 £0.41° 1.98 % 0.99" 5833 £20.21° 1.21+0.14 2
2

:

Enzyme-Treated PK. 20% 0.50 +0.03 0.98 % 0.07" 1.02 £0.07° 91.67 + 7.64" 1.33 +0.09 g
Y

2

a a a ==

Enzyme-Treated PK. 30% 0.47 +0.02 0.87 £0.04 1.15+0.05" 86.67 + 7.64 1.27 £0.06 2
g

E

Enzyme-Treated PK. 40% 0.46 = 0.05 0.78 +0.05" 1.30+0.09" 76.67 +7.64" 1.26 +0.12 5
=

W08 1. ns A0 non significant LaAIANLANA e U hilfudwameataseninaunieluaaudiforfiu >00s)
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a d
4.2, wamsmammiams13ﬁﬂ1@9’1’1uammwmn (Carcass quality)

(Y v o d o
4.2.1. anrilaNuUFUNUTUDIAL (Hepatosomatic Index)

v 9
Mo o

1 AN Yo a nﬂy ] J :I )
m'e)ﬁuﬁﬂﬂﬁvmamwmmam'lﬂsumwmfﬁ11mmu@maﬂ”l,u1J1a11umu‘nmumi

Q
3

1 1Y ¢ o P A a a dy ] Jd :‘ o
El’r]EJﬂ’JEJL?Juvl‘]ﬁJ‘VN 5 40T YANIITNANDIN 2 Uz 4 mﬁmmﬁﬁm:mmmuamm”luﬂmuumuwmu

U

msdoedavasly 10% uaz 30% fimdriianuduiusvesduuinfigainiifiu 2.80 £ 0.78 uaz 2.80 +

0.65 A1 50909NABYANINAADIT 1, 3 UAZYANISNAABIN S (Y 2.78 + 0.62, 2.41 + 0.39 LAz 2.41

w J

+0.32 n§u iy diohdeyallinszimeadanudmngamsnaassiadsiinnuduiuives

o

Y

o 1 ] 14 o o o an { o a - =]
Fuuandrvedie luTifedmdyneada p>0.05) TavdardldsuemsiaSumaiomwaaluahduiniu

b.

] 4 9 v
Tnalidnsusugamanaaesii liiaSumnadlomaaluihduiniu aaaugu) (mwdh 13, m31d 7)
4.2.2. dagaulviiulureited (Intrapreperitoneal Fat Ratio)

4 2 ' Y vo a 4 g ¢ 3w A
diedugansnaassnudain svemsiwsumniemdaluihamhdunnuns
¥ [ 1
doudaoiou i e 5 gas luganisnanesi 2 Tardadauluiulugesiesganganiiiv 4.10£0.75
o 4 4 1w
wefidud sosnunfoyamsnaasshl 4,1,3 uagyansnaaoeil 5 (MIAD 4.08 = 0.94, 3.64 = 0.90, 3.58
+ 1.16 uag 3.30 + 1.38 muddy eridoyalimsizdmeadianudignganisnasesiimdadu
v + ¥
Tusiuluresfioafiuandrefusdis hififeddgm1eada (p>0.05) Tasdmnlasuemisiasuniniile
< J :’ o Y T @ Ay 1 a A’ll =] g :I o
adaTuthduiiu Wsa ludedusugamsnaaesd limSunmniiemaaluthauinii (ganiugy)

(W 13, 131991 7)

4.2.3. Mdadausonazuearin (% Yield)

as

v Ed (] 4 ¥ 1
dlofugamsnaassmuhmitlasuasumailondaluthdminiuidunisdesaan
¥ 1] T
pulyl s s gas luganisnaaosi 1 Sardadiuiosazvessingaiiqaviidy 56.11 5.46
d o { { [ Y

wlesidud sesannfoygansnaaesil 53,2 LAZYANITNARBIN 4 AV 53.70 +2.20, 53.59 + 1.22,
52.65 + 1.60 wag 52.57 + 2.47 amddy dethdeyalUlinnzimeadfnuimagamsnaasatian
dadmieuazvearnuanarsiueiie lildod fyneada (>0.05) Tavda1n ldsvemsiasumn
] =] d o o 9/ 1 o d' 1
mamaﬂ“luﬂmuuwu“lwa'lmmﬂuﬂmmms‘wﬂamw"lmﬁwmmuamaﬂluﬂ1auumu (4@

AURN) (MWA 13, 413199 7)
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42.4. mduilszansandunuivesnnuendr1d (relative gut length)

A :? ' A 9o ay =] o °w @ A [ ¥

deduganisnaasswundain ldsuniniemaa lvihawhdundiunisdesale
v v a ]
ol 19 s gas Tugansmaaesi 2 aduilszananduiuivosnnuerdr Idgengamiiy
0.06 + 0.02 50904NIADYANANDIN 1,3,4 LAZFANITNANDIN 5 WY 0.05 + 0.01, 0.05 + 0.01, 0.05 +
4 a QA ' IS g s QJ
0.02 A 0.04 + 0.01 My Woihweyaliiwszinadanuimnygamanaasslimduilszans
[ @ o o 9 J (% ' v o W aa d' Yo a
anduiusuosnuend 1duandrsiuens lifideddgneada (p>0.05) Tasmnldsuomisiesy
dw =] d :‘ L% Y [ (Y] a . a dy =3 d :‘ L3

mnlowanluhduigiu Wea ldaeduduganisnaassi luesumniewan luthawiniu (ga

AUAY) (MWA 13, A157199 7)
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AAFUAIIN" daduluiu® maaau” sy Ans anduius™
FANINATD fusiusue iy Tugeatio fouazvpInn woInueIa 1d
YANIUAN 2.78 £0.62 3.64 0,90 56.11 4 5.46 0.05 +0.01
Enzyme-Treated PK. 10% 2.80 +0.78 4.10+0.75 52.65 £ 1.60 0.06 = 0.02
Enzyme-Treated PK. 20% 2.41+0.39 3.58+1.16 53.59+1.22 0.05+£0.01
Enzyme-Treated PK. 30% 2.80 +0.65 4.08 £ 0.94 52.57+2.47 0.05 +0.02
Enzyme-Treated PK. 40% 2.41+0.32 330+ 1.38 53.70 £2.20 0.04 £ 0.01
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43. wamdmnsiiesndsznoumuniilue1nisnaaes  (Feed proximate composition) HazA1

QUMNHITTHINDIINARBY (Water quality)

panmsinsizessilsznoumantiluemsnaassfieumnidiomda luthduhiuiiu
msdeedaoenland W 5 gas nuhanuduluemisedseniieg 2.22-3.28% iegszndna 11.01-
13.74% duTasau, s, Bele uagwdanusiy (inaes/niu dminue) deldasaedinaedadh
Ugiamsnnegesdad mnindaiia anzinuasdumaey winsasandas wud Tusdueg
531319 31.10-32.03% lusfuedsendng 5.76-13.90% o loagaening 2.26-9.81% uagwiaus iy of

JENIN 4,462.00-4,863.44 LAABI/ATY

b4 [] 3
aunwihszniumnasssiivhnmsaiie’a 1dwadsil guvgiiegszning 29.00-30.00°C

pH 8¢ lug19 7.12-7.20 i IndegTuga 73.4-74.2 ps. uazanugueglugae 35.10-35.50 NTU.
4.4. JnseiwamInanes
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o g < 's °y Y o ° Y a o 1
asnsnmadian@aluahduinfudaals Tulesd 39 i 1 14ddesdatautagmavuia 1.5 a5y wud
a Yo < d’, =1 o Z} CY) o g o 9 a o
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=Y 1 a ¥ < oy Y
yostanila wuhilmflasinsaldmndlondaluhauiniuldgaga 30% Sokheng er al,, (1997) 819
. 1 o 3 ar 4 =1 °y o { @
T Lim et al., (2000) wutlariadn lasumailomaaludhduifufissdn 0%, 10%, 20%, wag 30%
bl (=1 1 a a v a 9/ j’ o o :’ ey o =
sianuuanasvesmsnsgyay In uaasihlafamunsoldmndowaaludhduiniulagens 30%
& Tt a o A o tg < o :l o A a 9 2
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1 N i o S =4 :1 o a o«
Y94 Nger al, (2002) Wudarfauaa ldsumnitlewfaluthautiiu 40% TaoeSueulad
= a a T d' a s dy < o :’ Y =
Allzyme Vegpro T1lsz@ninmmsdeveinisanns diofisndummilewaaluihduriuiu 20% a5y
7 S 1 A v I Y A2 - ¢
93] Allzyme Vegpro aaalfifiuiuiieszdy  malodaluthdmhfudsiu mseSueuland
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o/ I'd 1 1 s 4 as a o
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¥ 9 )
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