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PERFORMANCE

Feeding trials were carried out to evaluate the efficacy of replacing fishmeal
with brewer’s yeast (Saccharomycescerevisiae) in the diets of Thai Panga
(PangasianodonhypophthalmusxPangasiusbocourti). Thai Panga juveniles with an
initial average weight of 36.35+0.07 gwere randomly stocked in cages (1x1x1.5 m’) at
a rate of 40 fishes per cage. Experimental diets were formulated to provide
isonitrogenous (320 g/kg) and isocaloric (15.30 kJ/g) diets, by increasing brewer’s
yeast levels to replace 30%, 45%, 60% or 75% of dietary fishmeal. The control
groups’ diets were comprised of the commercial feed (CA) and the basal diet without
brewer’s yeast (CB). The fish were fed according to feeding trials and reared for 9
months. The highest final weight, weight gain, feed intake, specific growth rate
(SGR), and daily growth rate (DGR) were obtained from the D45 diet, while the
commercial diet (CA) yielded the lowest results (P<0.05). Increasing the percentages
of fishmeal replacement by 60% and 75% (D60 and D75) brewer’s yeast resulted in a
significantly lower growth performance compared to the diets of D45 (P<0.05). Dietary
treatments did not affect feed efficiency in Thai Panga (P>0.05). The replacement of
fishmeal bybrewer’s yeast resulted in a significantly higher survival rate compared to the

basal diet without brewer’s yeast (CB) (P<0.05). However, blood haematology and blood



chemicals(glucose and cholesterol) showed no significant differences (P>0.05). Plasma
protein, alternative complement activity (ACHS50),lysozyme activity and total
immunoglobulin (Ig) obtained from the replaced fishmeal diet groups were
significantly higher than that of the control groups (P<0.05). The protein content and
whiteness in fillets fed with replaced fishmeal by brewer’s yeast diets were significantly
higher than those of the control groups and the highest breaking force was obtained from the
D45 diet (P<0.05). The fillets from groups which received the commercial diet (CA) yielded
higher undesirable yellowness (b*-value) compared to the replaced fishmeal diets. In
addition, dietary treatments did not affect drip loss, cook loss, and pH in fillets of Thai Panga
(P>0.05). The cost per kilogram of feed was generally reduced as the dietary brewer’s yeast
was increased. The D45 diet was found to be the cheapest feed per kilogram of the feed
conversion ratio compared to the other treatments. Therefore, replacing 45% fishmeal with
brewer’s yeast can improve growth performance, feed efficiency and immune response

without any adverse effect on meat quality in Thai Panga.
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Protein
Weight
Species Requirement Reference
(2
(%)

anaosnu 14-100 35-40 Page and Andrews (1973)
anaosny 114-500 25 Page and Andrews (1973)
Uanaowinu - 32 NRC (1993)
anaewsnu 24 40 Andrew and Stickney (1972)
anaewsnu - 30 Bondari and Sheppard (1981)
Yarane 0.5-10 27-29 Jantrarotaiet al. (1992)
Uarane 25 18 Chuapoehuk (1994)
UaunIn 0.5-10 35 Chutjareyaves et al. (1998)

0.38 30 gm0 TyAnnuey taziod 1o Ing

UYargnau 5
1N (2525)

UYargnau 0.1 30 Chuapochuk (1987)
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Brewer’s yeast 52nouaa0 T1sAutlszunaso-46 1lesidud@i 2.2) gaulidae
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1 a ] a < yo Id
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(Rumsey, Hughes, Smith, Kinsella and Shetty, 1991a; Oliva-Teles and Gongalves, 2001 ;Zerai,
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4 a 1 1 [ ] o [] 1
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a @ a v s 3 <
M9199 2.209152N0UNIUANVDY Brewer’s yeast(i 011 11/o519ua)

Ingredient CP  Crude Fat Ash Fiber = Moisture Ref.
BY 44.00 9.50 357 3.00 8.00  NRC (1998)
BY 46.10 1.30 8.10  2.90 760  Tacon et al. (2009)
Y a
BY 43.80 0.90 - 3.00 - A 13 9UA NI NY(2547)
Spent BY  30.51 1.30 845 448 17.00  Loong (2013)
BY 4423 2.93 645 030 377 BY nl¥lumsanmn

HiINeie:BY (Brewer’s yeast); CP (Crude protein)
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d‘ J a Ao & [ =
maai 2.30sa1sznounsaozil Tundutlu Weawesa tazunaiFeuved Brewer's yeastitazilan

Tl lumsdn

Proximate composition Brewer’s yeast Fish meal
Total phosphorus (mg kg ) 13010.00 94880.00
Calcium (mg kg') 2997.00 49780.00
Essential amino acid (mg kg )

Alanine 11385.00 16310.00
Arginine <50.00 <50.00
Aspartic acid 13650.00 15620.00
Cystine 5378.25 <50.00
Glutamic acid 26875.00 33210.00
Glycine 8665.20 21750.00
Histidine 34570.00 41000.00
Hydroxylysine <50.00 <50.00
Hydroxyproline <50.00 4030.00
Isoleucine 28205.00 30890.00
Leucine 43120.00 57960.00
Lysine 131190.00 160940.00
Metionine 6462.95 6670.00
Phenylalanine 49085.00 49550.00
Proline 9928.50 15560.00
Serine 5470.55 5640.00
Threonine 5211.65 9390.00
Tryptophan 9119.50 2620.00
Tryrosine 40785.00 60730.00
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Y 1 a Aa

2.4 ¥aVYRIM314H Brewer’s yeast Aoanssauzmsnsaavinvesial
a a I a S R A o W 1 a a a Y
manTaau Tadlumnimesvilanianudryaemalsaiulseansnmveans 1y

4 = A I A A
91115U09an 1109910 Brewer’s yeast dmaniialumsilueimisiaiuiiugilszian
. . & I a A dy 9 =<
Mannan-oligosaccharide (MOS)G]NWaSU’ﬂQﬂﬁlﬂuE]Wiﬁl,f’fﬁilﬁ]nuzuilzllﬂﬂixﬁ]umﬁ@,ﬂ%ll
o Y Y [ o P ] a A da A 4
msoninsvesd ld  uaznszqumsaarasveaeu laingelumsdesvesyauns eniilse Teai
o = 1 ] a a dya = A 3
meludld@mi  23) wazdwwarensniy@ulavestlaiuennniifiang Telndnilu
03A1l5znovluBrewer’s yeast #11a011 11z g lugiuea Ribonucleic acid (RNA) 1lszanas 20-
3
25 Lﬂ’eﬁ LGBHG{(Oliva-Teles and Gongalves, 2001; Lara-Flores et al., 2003; Li and Gatlin, 2003; Li
o 1 ] o = a a A A a = Id ~
et al., 2005)§atidusi Iiaimsnsaay Tnhiadiesnniing Te Indilu Tassadwiidan
[ 1 = I 2’; U o
annsodes tazgadu 115 1dhe ms1eiilassadradwd Indenodu q Sadanarhling
9

nigau Tatazlsz@niammilFosvesa@iu(Cosgrove, 1988; Burrells, Williams and

Forno, 2001; Low, Wadsworth, Burrells and Secombes, 2003; Li et al., 2004)

Wirkung der Mannan-0ligosaccharide (MOS)
ohne MOS \ i
& _gute” Bakterien b AL A
| 5 W, B @
* .pathogene” Bakterien 9 * &
* MOS * o ﬂ @ - ) @
=¥ Verdauungsprozess 3 ﬁj J’\ A A __,:\ '“M 5 = "
Ffthgggp!g Keime . w‘iw
R?""“" sich an der Wand Die Darmwand verstirkt thre Immunabwehr,
nicht mehr festsetzen.

MNA 2.30139NUV04 Mannan-Oligosaccharide (MOS)

flan :http://www.royal-canin.de
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1INNTTIVIINONAITNUIFINUI Brewer’s yeast UAMNE NI UM NnaLnu

danthuldludannsrtianseduais quyuilaiGilthead sea bream(Sparus aurata))m¥ounsia

<3 9; A ~ = Y

(Rachycentron  canadum)a1Sea bass tazdainszilaiige  Anunianuansoly

' Y o 73 o w .

Brewer’s yeast naunuia1tlulanseay 23 25 50 waz solosisua amaey (Oliva-Teles,

Guedes, Vachot and Kaushik, 2006 ; Lunger, Craig and McLean, 2006 ; Oliva-Teles and

. P A A 9 U o A

Gongalves, 2001 ; Ozérioet al., 2010) tAioAN15 1% Brewer’s yeast naunulaitluluszaun

0 Y
mugeuszdamai IdaussouznsnsyduTavesaranausunis 1Brewer's  yeast
U a A [ J 3 J .

naunulanuluemsdaiaiszay 75 uaz 100 1Weosisua (Zerai et al., 2008) tazia1nise
2 P a A o s d < . o A Ao !

WAAANTLAL 70 1AL 100 11/o51%UA (Ozérioer al., 2010)A94A1519712.4 UBNINHGINUIINIG

1 { @ ° J I 4 [ o a a
19 Brewer’s yeast naunuia1tlunszave (10-30 1Wo5idud) azamarmidszansamms
Td91115u99Uan Sea bass uazanreungiaaniinzldilan)u (Oliva-Teles and Gongalves,2001;
[ Y
Lunger ef al., 2008) #4A15197 2.590919891031015 19 Brewer’s yeast naunutartlulueiing
< 9; a ¥ U )

a1 Gilthead sea bream a115ziniinda Jartanazvesihae sranarmldlaiilfSuu

M3nu 1@ (feed intake) 31713 19)a11)34(Oliva-Teles ef al., 2006 ; Ozério et al., 2010 ; Pereira-

da-Silva and Peaazto (2000) ;Shipton and Britz, 2001) uaiieuMInaunulanludle Brewer's

1 ' F

yeast TuszAUMNNgaIUIzdanasi11¥ifeed intake Y091/a1Rainbow trout tazilariianianas
4 ) 1 o { <3

WenFeumeuiuia1lu (Rumsey ef al, 1991b ; Baccarin et al., 2000)A4915199 2.69z1#1' 18

1 1 a 1 o ) a

M5 1% Brewer’s yeast naunudaitluludaisiianisqsuiludesmilsdasiiavestanay

o A 8 > = Y Ao v = o A 0w Y]

sEAUMINALNUNMINZ AN U IUMTARYIAT AL IIA DINSANEITEAUNMINZENE M5 UN5 19

Brewer's yeast naunuailuluenisdaraneluslae lidawansgnuaemsnsyayTnvos

1lan



M519N 2.41a09M5 1% Brewer’s yeast naunutanuluomnsdarsiianig 9 deaussauzmsni @y In (Growth performance) Ya9ian

dadefiimsanin AAUDIMIANY Reference
AUITOUSNTI M3 1% Brewer’s yeast Lactic yeast 1182 Baker’s yeast naunuant)ulue1mnsyal Seabass i Metailler and Huelvan 1993)
= o o J 4 o a Aa 1 1
wigyAnIa szau 10 wlofidud travi ldaussouzmans v Taaniims lsdanly
(Growth ) , oA o /3 & /3 I o .
M3 1% Brewer’s yeast naunuiantlunseau 50 wosiFuanas 50 mlosiFuasiunums  Oliva-Telesand Gongalves
performance)

133 Methionine inavi1 11 SGR vo41/an Sea bass liunna1sanms lalantlu

M54 Brewer's yeast naumunlantluiiszat 25 nlodifudtinari 1y weight gain veatlan
Founzianiga ua liuanarsoinmslilay

M54 Brewer’s yeast naunutlanufiszs 12 waz 23 nlosiFudtinariily SGR veatlan
Gilthead sea bream gan31m3 15alanilu

danfiait 185 ue MM ifins 14 Brewer's yeast mmmuﬂmﬂuimzﬁuﬁgﬁmqq%u 75 LAz
100 s ud vz danari 1 weight gain JA1anasniimslglantlu
Yamszfariaai I8 uonnsiinsld Brewer's yeast naunuilartuluszauso
wosiFud sxgen3utlye weight gain 18 udileldmaunuiiszau 70 uaz 100 nlosiFus

= o Y a a
i]%llN@VIﬂWﬂ"ﬁﬁ]iiymUiﬁﬂlﬂﬂﬂﬁﬂaﬂﬁﬂ

(2001)

Lungeret al. (2008)

Oliva-Teleset al. (2006)

Zeraiet al. (2008)

Ozorioet al. (2010)
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M3197 2.50aV04M5 19 Brewer’s yeast naunulatluluomnsdawiianis  aedse@niamms 190113 (Feed efficiency) vodta

Hosuivimsanin NaYBIMIANE Reference
Yszansam M54 Brewer’s yeast naunualanuiiszs 50 nlosifuduas 50 wedifudimiunsiady  Oliva-Telesand Gongalves
M3 113 Methionine Tina¥ 13 FCR voa1/an Sea bass liumnaaninms ldalatluagiio ldmaunuii - (2001)

(Feed efficiency) 521 10 20 ag 30 WlesiFud wudinasih i FCR andimsldalaniu

Y} oA o 3 I o q ¥ '
M3 1% Brewer’s yeast Naunuilatlunsean 25 nlosiguainaiild FCR vosllawounsia
anams lslanlu
daian lasuemsninmsle Brewer's yeast naunudantluiinari 1y FCr linand1an

s ldalani)u

Lungeret al. (2008)

Zeraiet al. (1991b)

14



3199 2.6HaUDIM5 19 Brewer’s yeast 1182 Brewer’s waste Naumnuanuluomistanasiianis q aet5unamsnnla (feed intake) voai/an

Hodefiimsann AAUDIMSANY Reference
a k2 ' o ! .
numsiuld Feed intake ¥8491/a1 Rainbow trout t18z1a1 Turbot 1 1@5101M13NIIMT1F Brewer’s Fournier et al. (2002)
. U o J 2 4 d 2 4 o w
(Feed intake) yeast naunulanluluszau o nag 18 nlodiua tag 12 taz 24 nlodwua auaaL

Tiuanaaannmslsdanlu

Feed intake v0d1/a1tian' 1850011303 1% Brewer’s waste naunuanluluseau

255075 waz 1001o515us uanasanms ldailu

Feed intake Y9411 Gilthead sea bream 11 193 1011115N1M5 1% Brewer’s yeast NALNY

danluluseau12 uaz 23ulod Fudaninms sanlu

% ) Yo :
Feed intake ¥031/anv1szinindanlasuenmsniins1d Brewers yeasthaumnuim
U @ d 2 o T 1
Yulusedy 50 wlesiuaaniims ¥antlu
9
A

daanazvesdhaen lasuemsninmsly Brewer’s yeast luemnsdatiassiing

v Y
M1 feed intake Yo9a W AU

v
=1

YaRainbow trout N1A5UMINIMINY Brewer's yeast naunuianlulusedun

U E4
NG L TNaT I feed intake Youla1anag

A A Yo A~ 9 1 v A A 49! =\
Uantian 1asvemsiiins 19 Brewer’s yeast naumutlanluluszavinugeuozil

wa 19 feed intake ¥99UaNa0AA4

Zeraiet al. (2008)

Oliva-Teleset al. (2006)

Ozorioet al. (2010)

Pereira-da-Silva and Peaazto
(2000) t491z Shipton and Britz
(2001)

Rumsey et al. (1991b)

Baccarinet al. (2000)

15



"Waamniuiaﬂ"‘

15



16

25009091304 Brewer’s yeast A0 3z UUNANH UV

a

I o L A 1
15911115 1 UTIenIININAneN1TAUAUDIVBITL UV

[

Auiu Taga301ms
= o w v o S a 1 <3 A @
uanudagaen1smIIFIaveslal dsemisutiseonttu2 dszan Ae asemsvan
] o v ]
(macronutrient) 154 11584 a1510lamsa vazlviiy 1az@1591115399 (micronutrient) 11

9
’JG]'I?JHLL@%!ﬂﬁ@LLi ’VHﬂiNﬂWllﬁ}%’“Uﬁ'liEJ'IWWiﬁQﬁ’ENTJi3Lﬂ‘ﬂ11!‘]J%3J'lm!ﬁﬂ\1‘wmla$wiiﬂ$ﬁh

9

wonnnvzsh inisnsgau Tndudrdiannsoduasyliszuumahauresstanio s

Y o

szuugiAuAuTUsE AT mTuReINY QANTNTHNYUNDI254]) FITTNFIONTZAUNT

o Ay o [

o o a o ' ° s A 3
‘V]'l\?'lusll’f]\ilclfﬁﬁﬁluigﬂﬂﬂuﬁluﬂuiﬂﬂ‘lﬂﬂ%11ﬁi$ﬂﬂﬂﬂﬂﬂﬂuﬂl@\1aﬁﬁlw lquiﬁulmgﬁ'lll'liﬂ

U q

1 Y a [

Y j’ Y A Y .
@1mmumigﬂﬁmﬂlmmaiiﬂ”lmmmw MINTEAUYUANNU (Immunostimulants) (Granam and

L) QU L)

'
v A

9 [ Y ay a o = A dy @ (9; U
Schrock, 200D)d1vFuaIsnszAUNAUTUNteminndnyuielFlumsmzResdaidiu
[IR=~{ A A 9 a 1 o dy A A 4 = ~ 4
Tngjitluensinaalaainsssund wu asadannesivsedaauuaiise Tnduyaalsa
A 1 o < Y J A v av ]
Wﬂfagu"lwmnq 8035 1uu 1uau (Sakai, 1999; Gannam and Schrock, 2001) UUNIVYHA1INIU
{ [ o a <3 a [
Tranwaulanedumsitermssssunauiiluamsnszdugiquinves)asntans 19

Brewer’s yeast ﬁﬁﬁﬁﬂi%ﬁljuﬂﬁﬁjnﬁuﬁ@ L‘]Jﬁﬁ-ﬂ@‘l,mu (B-glucan) (Dalmo and Bogwald, 2008)

U q

[l
A o v Y

& Y < s s a4 ¢ Ao 3 a s
Fuuar-nguay Huesnlseneundidgvesmiuyadvesdad UanyuziuIndusailsa

g

9 [ [
m081790311A1ang InaNiFounoiuA2eUse glycosidic bonds A3 uANAYBIBONTIUT

AU C1 AU Hydroxyl D@14 C3 U9I0NNGUNII (0 WT 2.4)

B-1,3 | p-16

M 2.4Taseadveaud-nguay

flan :http://okdbeyoung.wordpress.com
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(3

o Q' y a o I {
na lnmsvhauveaudi-nguausgi v NUUAITAAYDY macrophage HAISUN
o 1 9 1 . . & o daa
PUNILADUAINQUAULTY Dectin-1 1ag Toll-like receptors mmmmwu"lﬁ’cluammmz@ﬂ
o 1% . . Y 1 I 1 A Aa
@113 (Li and Gatlin, 2004) Tagsiuasnarniunquues ldsaunfivualszunm 1 lunsou

{ g an | 9; [l
Tag a-Helix MiluTnssadwawiiavesudr-nguaniilsznou lidenimallszunm 7 mive

v v a

P v o 7 Y % YA o A, Y A Y
mn"lﬂimﬂumiuuumwaauaz‘lﬂﬂiz@uwaa macrophage 1%@]1!@]’)!;‘1/‘!61/]11’?1!11/]?!5%{5}1!
Y o

a 1 .d' é a 4 1 {9 [}
szuugidunuae il (mwh 2.5)F9lunzin@rad macrophage dauluapinvzedluaning

v
[ 1

FIVFININBANNNTZVUATANA LA UD93 1971892 THINNUIUN AT NV

U

A Y 11 1 ~ A [ dy A = VA
Llﬂaﬂﬂaﬁ]llﬂ1ﬂﬂ1ﬂu@ﬂﬂlsﬂ1q51iﬂ1ﬂ U HUANLTY ]‘hi’d IBDT1T NIDAITIAN UALNDINNNIY

Yo Y RS o Y ' dy Y o J
lasuudnguanegiiulsesuumnguanmaiazassnszgumshauveusad
v a3 ] ~ a a 1 & 9 4
macrophage  1Widlu ledelidsz@nsnimeganoanar  Fanszurumslumsnszduirad
Y v
macrophage  vouuAInguantiuiieguatems wu msmudszaniamlumsazaenas
o A { 1 4 < 1
ﬁi?ﬂ%ﬂﬁﬂllﬂaﬂﬂaﬂuﬁL"f’ﬁQﬁNmﬁlﬂlﬁNLC}faa macrophage N13AIUANNITHAY cytokines LHU
4 4 U d a v Y
interleukins 1WNIZAUMITomssznIUTasa 1 luszuugiguiu wagmInszqumsnas
4 A a a < 1
colony stimulating factor terinUSuamIsaiuazmsa@ulaveuiafonun 1wu
v yd A a a J 4
neutrophilstiay eosinophilsﬂizﬂ’mmimmﬁlﬂumiL‘W wilszansnmliunad macrophage

Tumstvad walaniaouiozidings19n1e(vValman, Ramakers and Plat, 2008)

p-Glucans ~
m‘l o {
MTING Monoclonal .
Dectin-1 ', ng-*' Antibody

Specific

Endosome with
p-Glucan /

Tumor Cells

£+ Granulocyles
Macrophages p-Glucan Fragments

M 2.5mshauvesudnguAuAssz UL NRUAY

flan :http://premacare.blogspot.com/2013/04/beta-glucan-4.html
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= A ' Y ~ = I o Y o
fl]'lﬂﬂ'liﬁﬂ']el'l‘1/]W']uiﬂWU'J'ILUG]'I-ﬂQLLﬂuT]WUlU‘('Jfff@]MWﬁVﬂiﬂﬂ'ﬁ‘Vﬂ\ﬂUﬂl@\iigﬂﬂ
Ay o 1o A dsl aa/ud'aéf Ao da @

ﬂviJﬂiJﬂulLUU]’liJi]'l!W'lngNQQGUU IﬂﬂmW'l%{]llﬂiJﬂUTI!ﬂﬂ"Uug’luﬂ'ngtl/lﬁﬁ?ﬂﬂ"ﬂﬂﬂﬂﬂulla$
ANUIATEANINAINAUIAGDN (Lara-Flores, Olvera-Novoa, Guzman-Méndez and Loépez-
Madrid, 2003; Olvera-Nova, Martinez-Palacious and Olivera-Castillo, 2002; Li and Gatlin, 2004;
Li, Lewis and Gatlin, 2004; McLean and Craig, 2004; Bagni, Romano, Finoia, Abelli, Scapigliati,

I
Tiscar, Sarti and Marino, 2005; Choudhury, Pal, Sahu, Kumar, Das and Mukherjee,2005) eIty

noensuniidszantnmgalumanszqumsasuduewesgiiguiuuuy liswnzvealamae
¥ilasuilan Turbot(Santarem, Novoa and Figueras, 1997) wazilanaan (7 richogaster trichopterus)
(Samuel, Lam and Sin, 1996) wuduiioda1ldsudr-nquanlusisszeznanniisezilinig
0 AY o A 2 Y} = . . A 9 ]
MOUV0ITZVUIANN NN FITU 1A 1NN ITANEIVOILI and Gatlin(2003) HeIRUNT1H
Brewer’s yeast (Brewtech®) wsuluens ﬂmHybrid striped bass (Morone chrysopsxM. saxatilis)

{ o J < o 1 a o ] J
N52A00 1 2 uaz 4 WoSIFUANDIINITIAT WBrewer’s yeast nﬂizﬂu"lnﬁwam Lysozyme
iagIntracellular superoxide anion TuvazNn51a5uBrewer’s yeast NszAUl 2 uazs
S 2 4 o
Wosidua Twnarlinsnaaey NBT (Blood neutrophil oxidative radical production) tag
1 [ 7= J J
Extracellular superoxide anion UANA991NAT 1U1a31 Brewer’s yeast(0 Lﬂ@i&%u@)(bo.OS)aﬂ
Y [

NINMIANYIVDY Li and Gatlin (2004)WUIIN54a3 0 Brewer’s yeast (Brewtech )N5EAU1 tag 2

s 3 o . K = o Y . .
iwWosFualuemisdaiHybrid striped bass UWa 1 1¥A1 Intracellular superoxide anion
UANA1991AM15 131850 Brewer’s yeast (P>0.05) LLGiﬁ?T‘rT%J‘U?‘hLysozyme ey Extracellular

Y Y

superoxide anionﬁ}uvluLmﬂ@Nmﬂmi]lmﬁill Brewer’s yeast(P>0.05) NNI9INNITTIBNU
Y94 Ortufioer al. (2002) NANIINATIAIN Lyophilised whole yeast (S, cerevisiae) Hinayn1ims

1 a o 1o o A 2
aoUauesaeszDUYNRuiuuyn luduwnzvesszuumad luilat Gilthead sea breamifi ugay1
HAZMIANYIVBL Jarmolowicz ef al. (2012)Lﬁmﬁumim‘§n Brewer’s yeast (NuPro®) adlueong

v

{ o 43 o a 1o (A o s
a1 Pikeperchlszau 4 waz 6 loSikuatnari sz uugiduiumu lusuwzhnedumad

[

[ Y
1@1n metabolickilling activity 118¢ proliferativettaszuuninunuuuy sz ldasih

U Qq

Re

laun lysozyme activity HaTIZAL Immunoglobulinellmﬂmlﬁ v

U

= 14

Aoa = Yy 9 Ay v . A g
uonnNidalimsAnymavesmslud-nguaun 18ndaa(S. cerevisize) 1ivorilu
v AY W @ ' ! = . Ay ¥
E‘Tﬁﬂi%({]uﬂuuﬂMﬂuﬂl’ﬂ\‘]ﬂa1ﬁ’mEJNL"HUﬂﬁﬁﬂ]sH"U’E)\‘] Kumari and Sahoo (2006) 'l
WnsAnpwavesmsids uudrnguau luemisaemsaouaussmagiquiuuuy lusunzves
] I 1 1 { o J < J 3
Uargnau Tnsmiseenilunguairugu uaznguit lasuwa-nguau 0.1 wlesidudmiluman 1
o o v . . .
208z 3 d1UavilagIaSuperoxide production Serum myeloperoxidase (MPO) content Natural
k4
haemagglutinin level Complement Lei¢ Lysozyme activitiesth & NATDUNT fUMUTD Aeromonas

1 a J 3 J o 4
hydrophilawaminaaesnumsasuuarnguay 0.1 weosikud Wunm 1 dlaniaiuise
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a AY o 1o £ Y =
umsaeUaueImMgiauiuuun s wnzmzawazansodumulsa lduaz msAnves
Ai,Kangsen, Lu, Beiping, Wenbing, Wei and Huitao (2007) TagAnyINAYDINT m?muﬁﬁ-ﬂg
{ @ J 3 d a @ 10
uauluesnszau 0 0.09 uaz 0.18 weiiFudnemsnsuausinegiquiuuu lusuw
v s & . A . &
(DIZULATNITATUNITAAULYD Vzbrzoharveyzil!ﬂﬁﬁ]’)ﬂL‘ViaﬁN (Pseudosciaena crocea) Lﬂunm 8
@ 4 Y I v .. A A d%l VA Yo Y
dlamt uaaaliiiug Lysozyme activity Hawnuduludangunlasuwdrnguan 0.18
J 4 1 VoA Yo 9 S 2 14 J ] 1
wesiuaminnilaingunlasvid-nguano.oolesidud  ua lunuanuuana19ved
Alternative Complement Pathway (ACP) szvInianguiltasuiud1-nguanaznguaIugu
9 o P & VA Yo Y sd I Ao
dmsumsnagoumdiuretaingui ldsuiudi-nguan 0.09 1eiigud Joainsae
o v v " oAY Yo 9 J Jd o ?1‘./ < Y
AzaumINNNGUAILRUIAZ NN 185 LIUA1-nguano.18ulediduaasiuaziu ldins
a J < 4 I
suud-nguanlnffina 0.09 weiidudasluomsvesamiamdouiuszezinas
o 4 A o a [ 1o
dlai  aunsamumshauvesszuugiduiuuuy hisunz lduagainnissiesuves
Jorgensen, Lunde and Robertsen (1993) WA Atlantic salmon ﬁ"lﬁ'i"nmﬁﬁ-ﬂguﬂuﬁfh
' Y 1
respiratory brust activity 1 ugayueSsuieunvilalunguarugy nmssusimenais
Y 3 1 [ I A Y ~ ] ) 4
naae I Lty Brewer’s yeast‘ﬁi’e)L“lJGn-ﬂQLLﬂ‘LJ‘VIEJQﬂRJGluNuQLG]maﬂI’E]\‘I Brewer’s yeast

a A o Ay o Y o o RYYo = = o
Nﬂ’J'liJ’ﬁ'lﬂJ'liﬂiHﬂﬁlWllﬂﬁ‘l/n\ﬂuellf]ﬂﬂMﬂﬂﬂuﬂl@ﬂﬂﬁ"lulﬂ ﬂ\iuu‘ﬂ\‘lulﬂVIWﬂ’]iﬁﬂ]eﬂ!ﬂEl’)ﬂ“lJNﬁU@ﬂ

) q

13519 Brewer’s yeast naunuilailuluemmsaane Tusaeszuugiduiuvesial

Y Y \ =S =
2.6 HAUBINI Y Brewer’s yeast aon1lainInewaz v uniilulafinvesa
A I Y o o a dy dy A U 1
doadan dudnawdnylumsthasennsuazeongou liidoulioodiuaeues
v A a = A A a a & ' 3
5719me Weonanisasunilasnseinanuradnavesssuulassuuvitalusieniesdar Nay
1 1 4 A A 4 A ds@’ (5] a
dawansznuneodnilsznovveasa lnsasinnlasumnlasesniszneuvesaenruegnursiia
v J a v J = ?;l/ = A 9 [
AeWUT 019 52Oz YWUTHazguaMYesla1 Bnnimslasuntlasvesdunadon lidne
I a A A dy Y A A a a a 4 Aa A a
Augamgil ensienudleu wazms emisnseInluesy (MIN3 gaungaIng fal
'd
NEANT WINUYUNDUALANT YMoTANAU,2530; UINT GUINUNIINT (30993 LOZNINT
4
ANUINY,2548; Puangkaew, Kiron, Somamoto, Okamoto, Satoh, Takeuchi and Watanabe, 2004;
. . 1% ?1‘./ =2 1 Aa A =3 Y3
Hrubec, Cardinale and Smith, 2000) 31 UN15ANYIAlaNaIne1w1sensveavise iy
D) " A= A Y =
doyatarnansiasuulasmegunmauesarld (Brown and Barbara, 1993) 91nM15fANYT
U943 Li and Gatlin (2003) ANBINTIATY Brewer’s yeast asluomsdan Hybrid striped bass i
] L 4 1 (= 1 S 3 =~ = [ 1 VR~ 1
sEAU 0 1 2 uaz 4 wesidua wunlulinanenlesisusdianoauasdauiy uaaaldifiun
Brewer’s yeast Niefauasluomstan lulinanogunimuesiat Hybrid striped bass 15u1@ie 01
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1) 13 WUNMUNG
2) Dipotassiumethylenediaminetetraacetic acid(K,EDTA)
3) endevasiaiioniad Grower's solution
- Sodium sulfate
-Glacial acetic acid
4) ﬁwmﬁmﬁmﬁamnmuqm Natt Herrick’s stain
- Sodium chloride (NaCl)
- Sodium sulfate (Na,SO,)
- Sodium phosphate (NaH,PO,)
- Potassium phosphate (KH,PO,)
- Formalin 37!ﬂ€)§ L‘%HG{
- Methyl violet Hudu
5) asaiR 1 E M UM INTZI Lysozyme activity
- Chicken egg white lysozyme
- 0.1 M phosphate citrate buffer (pH 5.8)
- Micrococcus lysodekticus(Sigma Chemical Co., St. Louis, Missouri, USA)
6) asafin s §UNIT A 121 Complement activity
- Sheep red blood cell
- Phosphate Buffered Saline(Sigma Chemical Co., St. Louis, Missouri, USA)
-Calcium chloride (CaCl,)
- Magnesium chloride (MgCl,)
- Gelatin
Nesntin g minane e lafininouazmauailuden
- Total Protein kit(U3¥% ualaa luTema s1ia)
- Cholesterol kit(13 4 ul#wa luTema 31a)

- Blood Urea Nitrogenkit(U3t 1%l luTema $11a)
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Yanedn 65.00 71.30 35.00 15.50 806.70
51917 91.70 144.50 107.30 85.50 566.00

Wy 15.20 14.90 33.80 55.50 876.00
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Nudlzras - 190 190 190 190 190

Vi - 42 35 31 29 27

Premix vitamin - 10 10 10 10 10

Premix mineral - 10 10 10 10 10

Proximate analysis (N Fuaenlan 510

Tsau 320.0 319.0 322.0 324.0 319.0 3230
i 68.0 74.0 73.0 73.0 73.0 74.0
NFE 418.5 425.0 429.7 427.5 4312 4264
ol 425 36.0 353 36.5 34.8 34.6
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DE(f lagadeni)’ 14.9 15.2 15.3 15.3 15.3 15.3
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WaN@Iwe): 'NI3AIUIY DE (7 1agananil) = (Crude proteinx 16.7)+(Crude fatx16.7)+NFEx37.7)A1

25M5U04 Garling and Wilson (1977)
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Cost per kg feed (Baht/kg) = FIAINYAVOINITXTIUIUIAYAVO IS Tutaazgas

AUNUAIDINIT 1 N 1anTUXFCR

Feed cost per kg FCR (Baht/kg)

[ U U A
3.7msthumegnaaentla

<] A o ] A o (L ~ s o Y
lﬂﬂ!a@ﬂﬁjﬂﬂ’]QLﬁﬂﬂTJﬁ’lﬁ'J'IEJIﬂJQi]'IU'Jug AIADNTINIUUA Iﬂﬂﬂ']ﬂ'liﬁaﬂﬂa']ﬂ')ﬂ

9 v
o v =

iiumunghauEiudy 220 ppm ¥1N15ZIEEALSIUAIUN (caudal peduncle) 151A5
Aa aa ) 3 A A I U U A & U Ao

3 daaans MeuRaevue 216 Tasutufoatlv 3 g drunvtaldaslunasaniins
A 9 o 3 A 9}:5 Aa o ) [ a 0 Aa a

ndeUAI8 K.EDTA vhimsinuden 1ingangil 4°cdminldlumsimaziinilaininouay

ang Inaludeadiundesldasluvasanimsndoudis  KEDTA wiediudealiifu
4 4 2 a o ~ v Adg v S qu

128953000 x g QNI 4°C w1y 10 Wi vz Iadrudlunarau vasniuly Auto
. . v A aa Yy < Y 1 3 Aa a o

micropipette @ﬂwa1ﬁn11ﬁeppendorﬁuu1ﬂ 1.5 naaa@mmmﬂﬂu@ummmnqmwgn-fﬁo C
d' o a d1 A = a 1 = Z;

et I inseiaduaiivesladia u TUsaunaualunaiaun aoadnesea tazlSuiw

=

giso luTasnu uazdrunawldaslunasa eppendorfuung 1.5 Hadans lao lila15K,EDTA

]
9 Y
v a

v a9 o A N U o w ] A Y = A
asn e inguvgivies 2 92Tus desszuanazneuuidiu  hddediudeatl uriedn
< a o . . U [ U
AWIED 2500 x g gaIngil 4°C U 15 w1 19 Auto micropipette gadIuvoIEsuldasly

A aa Yy Y 1 3 A a o A a Jd
eppendorfunf 1.5 naaamummﬂ’ﬂusﬂmmmmqmwﬂn -80°C LWEJu'lhlﬂ’JLﬂﬂZ‘ViiZ‘U‘U

U

piiguiuuuylisumng

a d a A
3.8ﬂ153!ﬂ§1$ﬁﬁ1ﬂ1ﬂiﬁﬁﬂ?ﬂﬂ1

a g a a [ v [ <

s anszia laraImenaingoiin1a las Maiuinudam@eau (WBC) mMIasig
) a < v o < o T W <
UUALAVBATAADAVT AMTHVTIULARDALUAL (RBC) MIAUIUARSLIIARDALAL AT
[ = a Y] < = [ 1 AAas Z}J a ¢ o dy
Jama luInady tazmsialsnaudanoaunisauiy 1aglismsuaziunouNTANTIZH A9l

v o <
1) WBC (White Blood cells count) HusmiudamesavnvestlaranesTug Taens
o o A < A Y . o ! A A ' A A
pIfenanMIeNla@ondIs WBC pipette 9AR10810100INtA0AAIUNT (I K,EDTA
! F) . YR A A o 9; A A Y 9; o <3 A
HaWDY) 111 WBC pipette 1703300.5 WoA 111M3gatieasataeansienivmiamoayd
9 Y Y Y
A1 gATNatt-Herrick’s stain Y99 Edward (2000) D33a1/301a511 viniuldnawiauiilenuti¥
Y

Madaetnlanaaaaad lunluuurueuilszina 2-3 Wi neadlreg1udonvesarlunasn

9 9 Y
Pipette 114 3-4 vigafia wasniuihdieguden 1ihiudie Haemocytometermaldndos

P 9 o w o ) ' Y ' o A Y o
gansial TaglHauamaivensd (40x) Huluses W 134 ¥03 aauaasluning 3.1 uaaniun

9

9
o o < @ ' A A o v
M unuiia@eauMRNInuade | gRUIARNAAIAT AegasAILIUA LAl



31

WBC = amagsnudiadonu iy 1ananue 4 ¥09x20 (1:20 dilution)X2.5(1/0.4)
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1301: Susan (2000)
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MCV (fL) = Haematocrit (%) 10
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= [} 1 a3

9 4 9
% Msgadersznimany = ihmindarsudu — dmindamainssazatex100

5

’é o - Y
unUaus uau

' 9; v o a o o J { v
3) AmsgayderimasnmsiIign (Cook lossyins iz laeriuiiotarn lanaainns

Widrip loss Uss9asluganaa@ntariianunudou (poly-bag zipper) 11l 1daudonlu

a

2y A o . & A o FAN 9 ol o oad
9191150U (water bath) fgwngil 80°Ciiluat 20 Wi waso i ldusluinguiuingu

U

9
= [ Y o

A v & & Py < o 3 o A
1791 10 4N !,l,mFNmflﬂaﬂ’mumuﬂﬂgﬂunm 10 4N Wa\ii]'lﬂuuﬂ'lﬂ'lialf\‘]u'lﬁuﬂlu@ﬂa'l
Y o 22 o A bW o9 Y Ao A
lla')ﬂ’lu')mlﬂ@5!%1«!G]ﬂ'li’LjﬂJLﬁﬂu1Wa\‘ﬁnﬂﬂ’li'i/ncl‘VfQﬂchﬂﬂllﬂaﬂiJ'ﬁnﬂ'J‘ﬁﬂ’]iell'f]\?

logrssariausuns uazaas (2545) Aaaums

4
o %

9 v 4
% Mygadeimainsyi ign = dhimindais wdu - hwmindamdans v ldgn. 100

q

o Y] A Y
MunUaus uau

a 4 ¥ [ &% 4 { o (% ¥ y [
4) Insziileduiaveailotlanii lfan(Puncher force) Taadaiintlarnlanasnin
a 4 a A [ 4
N1TAUATIEH cook loss YUIA 2X2 WAALNAT (ﬂ’?]}NXEJTJ) G]i’Ji]’Jﬂ@slj’JﬂLﬂ%EN Texture Analyzer

(TA.XT.Plus Stable Micro Systems Surrey UK) %2311 cylindricaly11a 10 Haamns Nons

MIAADUNVDINIA 1 Haamasaou1n aaulasu1ainIsnsued Zhu e al.(2004)

a d =~ 2!’
3.13MTUAINZHANHUSNINUANVDIUHD
o dy ~ k) 1 [ Y o w o a d v =\
Huiten laanmsualuaiuduvnvesdidilaniinmsinsigianyazmanives
¥ 1 ¥ I v o J o
e Taun Ysua Tavuzluiiietar uazanuilunsa-are Tagrnmisuariiolarsiuiu uag
v dy A o a 4 a Jd & a d 1a dy
wiaiiedaniesn ldAmszinsiimesaegdanisnsevdsua Tasuz ludieran
o o w ] J { a 4 4
(Nutritive values)du1359911@ Iag 1dreg1aiiotarnualiazieauniniizesnilsenou
= am o dya 4 2; . v ax .
NMUAY AIUITNITUDI AOAC (2000) AIUUATIEHAINFU (Moisture) R8T Oven drying
a o5 (A LY as . a o C oy Y aa
WNTIH 1Y TAUe (Crude Protein) 77835 macro-KJeldahl’Jmﬂgﬂﬂlﬂmu (Crude lipid) 835
a 4 Z/ a, a 4
ether extractionllﬁ%%ﬂiﬁ‘ﬂLi%}WNWiJﬂ (Ash) @%}’J 877 muffle furnace combustiont!aLNIFIATIZH
I 1 o o J { q'; [ 9; 0'1
Anuilunsa-ae (pH) aunsain la lag riietarnuaudnga 1t ld 10 a5y wauingu 90

Aa aa Y Y o o < ' Y am .
Hasaesdulvdnuraztannuniunsa-A19a28 pH meter A1UITN15UDI Benjakul
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andBauer (2001)

a d aa
3.14M3AATITHNTDA
MIANIHAYRINIT I Brewer's yeast tiolluuvaslsdunaunudanulueins

a a

UaaneTusseaussouzmansadula Uszansnmnisldernis arladiainen suadlu

9

Taiin M3noUALDIRDIZULYNAUNY uagﬂmmwxﬁa UNINWHUIVDFUAADA (Completely
Randomized DesignCRD) 1MAATns 3312wl )5 e v naniddanis Analysis of
variance (ANOVA) A1ULHUNITNAABIMUUCRD 1aslin15a519d0Unsnizatoniveddoya
A20aDA Spapiro-wilk test ttazlin1anagouAuls15uv99903aA8 Homogeneity test 1Az
HRIZRANLIANAIYBIR IR EETLH T NUUARIETT Duncan’s new multiple rang test
nﬁuﬁﬂﬁ1ﬁ’tLJP<0.05uaﬂmﬂﬁv‘hmi"imiwﬁumiﬁfmamﬁw Brewer’s yeast NALUNY

Yantlufiszduaig 4 #2035 0rthogonal polynomials TaelH11/sunsudu3agal SPSS V.16



UNH 4

Nan1SANH

Y \ \
4.1 HavYeIM3 ¥ Brewer’s yeast naunuaituluemnsdaanelusneanssous

mssaAulanazilszanimumsliens

=® 9 A g 1 = 1 1
WaNSANEINTT 19 Brewer’s yeast tiodluuvas 1saunaunudanuaoaussouzns
a a a a 9 QI dy d’d 9; Y] d‘
wigauTauazlszansnmnmis loemsvesdaranslus Tesis wasalaniiniinmay
o Y A~ AL A o o & s 3
36.35£0.0703% Ao Inaaanlosidud l1sAunay nanumInunngas salosdua
Tsauiiaumny 320n3udenlanine1ns wagwalnulAwmny 1530 alagadeniulag
~ 9 oA 9 -4
21113NAA0992 N5 19Brewer’s yeast Naunuda1tlunszay 30 45 60 uag 75 wWosiua az
=\ 1 1 9 1 k) ~ o 49{ (=}
Uo13nguALAY 2 ngu 1ALA 0IMIgAINIINITA (CA) tazeisihauesTag luling
[ 1 g I ' g; Y]
14 Brewer’s yeast (CB) l¥onsaanariasaananeluailuszezina 9 hiou wudn iwmiin
v v v Y
qﬂﬁw (Final weight) RV TR YETEY (Weight gain) é”mwmmimmﬂﬁﬁuww (SGR)iLag
sasimasaduladedu  (DGRwelaaneTusi 1asuennsnlimsnaunulailudae
~ o 73 ~ ~ AN Yo
Brewer’s yeastNizadl 45 nosidugd (D45) iegangauazdaranelusi lasuemsgasng
Y A o A A =1 o ~ S A o ~ Y o
N1TA(CA) nﬂmmqmmgﬂ%&mmﬂmummuumu ] (P<0.05;A4M15 NN 4.1)ADANADINY
Pinmmsnuld (Feed intake)vosi/ani lasuesgasniamsa (CA) wunliawgasun
4 [ o A { [ { 1
WonSeueusuninwudoug  (P<0.05uazan lasuomsniimsnaunulanludoe
R ~ o a 2 73 I o q Y A a A
Brewer’s yeastN3zAUW NAU60 118z 75 1odigua Unav IviaussouemanigduInanaiio
WFeufeunudanlasvemsninmsnaunutartludioBrewer’s  yeast  NITAV4S
sl PR N 7 ] v U
WoSIFuA FINAVDINITIUATIZHUUI TUNYDINT 1Y Brewer’s yeast naunutartlulueimiig
1 a a I Y o w dy
YaraneTusaeaussouznianagdn Tadlunuu1Aamalaed(Quadratic)(P>0.05)  UBNIINT
= ' ~ = ?zl/ dy (=) 1 o A I dy
NMIANEINUI101115 N1 umsAnuInseil lulinadesasimslasueninsiluile (FCR)
Uszansnmnslde1ms (FE) dszansawnis 1415 (PER) uaza1@aiidy (HSI) (P>0.05;
v 9 [
AINTNR 4.1) uaTHaIA UFANIINABeINDITATINITeAreslarae Tuen 1dTue s

'
ISl o

A o ds! G Y N =i = 1 = o
gasnmvuealag 111ins 14 Brewer’s yeast (CB) UAIANGA LASUANNUANANIINNTNINUA

U
]

]
A =

Y = dy Y o = Y 1 " Aa [ 1 @
auanldlun1sdnu(P<0.05)uenanil lanmsAnudunuatoisaen lansy wuszay
9 U ~ J 4 | Y
VoINS 1¥Brewer’s yeastnaunuia11luinzods 60 uaz 75 osidFua wiiny 28.22 27.16 26.38

v o 9
uaz 2563 vImdenlansuauainy  anunluszaumsnaunuimngaiulueins
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amanelusdinahlddunuaionsden lansulimanauiionseufeunuomgasnig
9 1T A [ A A 9 1 1 ] = I dy
MIA1 (27.50 M@eN laniuuaziennsanaAuNuAIIMITAoAI IMIasuemsitluiie
1 9 1 = ] S 3 = ~ T
WUIIN3 1% Brewer’s yeast naunulailunszau 45 nlosiduaisnigniga (65.20 1mae
Alansy) WeonSeumeunuiuernsninsly Brewer's yeast naunuiatlunszdy 30 60
L ¢ A Y T 1 [ z | Y
wag 75 WodiFua NUAUNUAIIMITADOATINTUANUBININY 73.36 68.58 LT 66.64 VN
o w = [ 1 dy Y I ' EF 5 U = ]
AUAIAL FINHANAADIAINA T IHIAUIINIG 1F Brewer’s yeast naunudartluinszay 45
S 3 ] [ { ) o ) [l [
nlesiud 1Wuszaunmuzandivmsuinuldluemsdaraineslue Taslilinansznude
a a a a 9J = 1 d‘
aussouznaIyay Tarazlszansnmnis Idemsvestaasidunuaemisgiie

= [ d’
llﬁﬂﬂlﬂﬁlﬂﬂﬂ@'l’ﬂ'liq@]i@ual
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4.2 WaveIM3I¥ Brewer’s yeast naunudaituluermsdamanalusnenlatin

Inen myuniiveslaiin taznsneuaue e IzULYNANTHYBIA

= 9J 1 1 1
NMIANHINAYDINT 1% Brewer’s yeastnaunulaitluluommsdaraneslusnom
TafiaInen  wud1msle¥Brewer's  yeastnaunuantuluemsdaraneluslilinasenn
= a < A o ] o <A o <A
glulnativ (Hb) tuataauaioatdu (Het) UIUNAIRDALAY (RBC) NUIULNAIQDAUIN
(WBC) Thrombocyte Lymphocyte MCV 1agMCH (P>0.05; fa91319% 4.2) ¥awauednsly
1 v A A dgl =\ o Y
Brewer’s yeast naunuaiiiulueimislaraneslnsluszauniugavuiinarilviamcH
' Y
HbWBC iaz Lymphocyte 3413 THuM MU UdUA T (linear) (P<0.05) 4aZINNAMIANY
=S = a A ~ Yo A 9
My untivesTarinInevesdarae Tuan 18500 M5 nins 1% Brewer’s yeast naunuila
VuNTLAVAI WUNGlucose 1182 Cholesterol Tumanamnvesaaneluen lasue1misyvin
g [] 1 ] v o w an [ {
wudane  hiflanuuanaisedaliodiyneada (P>0.05:09m15190 4.2) uazlunwanain
A Yo Y = . 'o
Yoslaae i 1850 1M15gATN1eNIsA1 (CA) WUNTAT Blood Urea Nitrogen (BUN) ¢
{ 4 [ oA 1
aaionSoufeuiuninuuaoun(P<0.05) Taonsly Brewer’s yeast naunuaiiulu
[ ' Y
oistaraneTualuszaunm vy inar IFAIBUN T Ty TRamdeans
(Quadratic)(P<0.05) tazd/a1eeTuen 1850115 NTn5 19 Brewer’s yeast naunuilanyulu
= o Y =~ 1 A Yo dy
p1is drah e TdsAuluwanangen e ldsuensgasaiugu (P<0.05)uenani
= 9 1 1
MIANEINAVOINT 1T Brewer’syeastnaunuiartulusimsdaranslusaomsaovauos

Y93z uUNNANAY 8ulAuA Alternative complement activity (ACH50) Lysozyme activity 10

U q

Y v A

9 [
Total immunoglobulin (Total Tg) WUIINTABVAUBIVOTZUUYAAUAUTAIG L0 TRTY
A Y A 493 A = [ ' @ A
PIMINUMI1F Brewer’s yeast 1UOIMIINUGRULLOTIUMBUAUNGUAIUAN (AN TN
4.1;P<0.05) wagwunlani lasuemsgasnieanisd (CA) §iA1 Lysozyme activity 1182 Total
CL 4 3 o . .
IgingaionSeuiouruninmudous (P<0.05 ;0wh 4.1b uag 4.1c)Fwua Tiuvesnsly
U v A A ds{ = o Y
Brewer’s yeast naunuiartulussaunmugayuazinamlianinis ACHS0 uag Lysozyme

' Y
I UAULUIEUAT (linear) (P>0.05)
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(a)
T 15 -
a a
e C C b a
z 10 -
=
S
< 5 4
[—
w
T 0
Z
CA CB D30 D45 D60 D75
Diet
(b)
TJ
2
on
£ d ¢ b b .
g c
z 1
3
£ 0
)
S
Eﬁ CA CB D30 D45 D60 D75
Diet
10~ ©
TJ b a a a
&D d C =
o0 5
o
=
S
0
CA CB D30 D45 D60 D75
Diet

4 I ' U v
M 4.19aU99M5 1% Brewer’s yeast (Junvias lsaunaunudantuluemsdaranelusde
mmauﬁumﬁiaizuugﬁﬁ'nﬁ’u 1Aun  Alternative complement activity (a) lysozyme
activity (b)1a¢ total Immunoglobulin (c) A28NYTAUANAAULUUNINT N WD

AR DINUANUUANANN LI NTTIAYNNADAP<0.05)



45

4.302v89M3 1% Brewer’s yeast naunuathduemsdaanalusnessniszne

IS U t&’
T]N!ﬂ?»ﬂl@ﬁﬂ]ﬂﬂ] gm:qmmwmammﬂm

= 9 1 1
NWANMIANHINAVDINT IF Brewer’s yeasthaunudauluomisdaranelusaoe
4 = % 1 ~ = Z; cil (= J 4 =
panlszneumanivesdilar  wunemsnlylumsinuiasail lulinadessdilsznoumani
?1// Y [ ~ 4 =\ ?zl/ Y o Y
Youlanadd (P>0.05:49013190 4.3) Tagesndszaeumaniiveaananeluaien ou'ldus
dy =) ] Y A [} ]
anudy Tusay vl tazid Uaeglusig 604.17-615.30 300.36-317.37 211.04-215.19 1oz
[ T A [ o w d' 4 = dy 1 dy
47.69-76.87 n5usenlansuaivainy luvasiosnlseneumaniveatiotainuinileves
{ 9 { ' { o P-4
Y 18500111573 1% Brewer’s yeast naumnumtluluennsisedy 30 45 way 60 wosidud
k2 ' v [l
HaszauTUsauluiiogeaninan a5 uomsgaIn1ansn (CA) (P<0.05:A901319714.4) 39
o i A 2 1 o 1 4 I
u Tduveen13 19 Brewer's yeast Tuszaumnugay szdemarnlda lsauluiioduun
' 4 [
TRarmdaenu (Cubic) (P<0.05) Tuvaznanuayy Ty vaz it veulanldsvemsnaaes
c’?z}; ] 1 @ ] v o w an Y
novanmudaiu lifinnuuenaiuedeiivedinymeana (P>0.05)uennntianmsAnyIwa
9
Y943 1 Brewer’s yeast naunuaitluluennsdemaiiiovesaranelusan wuimsly
1 d' % 1 = 1 1 1
Brewer’s yeast naunudaituluermisdaranelusiseavaneg lifinadeainnuaing
9 [ ]
(Lightness; L*-value) vauitioaradielusan(P>0.05; faansen 4.5uadmsvdanlasy
Y T A ) Y1 A L= =\
1M1 FATNINMITAT (CA) ‘wmmwam”mmmmq(Redness; a*-value) UATANTINADY
~ A = (9 = oA [] A o o @ aa
(Yellow; b*-value) E;N%fjﬂmEJLiﬁEJTJL‘V]EJ‘]Jﬂ‘JJT]imlluﬁ@u@]EJEJNSJHEJE‘TW]‘EUU‘V]NZ‘T'EW] (P<0.05)
0w AY Yo - &84 = v A D]
mmuﬂam%mmmiqmwNamum"lmmﬂﬂf Brewer’s yeast (CB) Uazin3 19 Brewer’s
oA v = o Y . z ' A
yeast naunUalunseaUANe Unam1iaAInu (Whiteness)voutipilaaaganiilain
lasuemsgasnumsi (CA) ed1eiiiod Ay mIeana(P<0.05; A5 19N 4.5) uazan
= 9 1 1 J 4
MIANHINAVOINT 1T Brewer's yeast naunutanlulusmmnmsidmanslusaonlosidudnis
a 2 ! & o . < " o o q ¥
g lusznIumanNusny(Drip  loss) 1TUIzeznal3 @y uaznaimslign
1 ~ = Z}J dy =) 1 S 3 4 = 9; 1
(Cookloss)nuiemsnaassi s lumsanynsedl  lufinadenlesdudmsgaydnilusening
S o ] o Y [ ~ ] 4 = 9;
MIAVTAE AL AT RGN (P>0.05; A10131904.6) Iaanlesisudmsga@eiilu
1 S o ] ] < I 4 S 3 4 = 9; o o Y
sEHINMIAUINEIeg U 9.60-9.71e5iGua  tazlesisuAMIg@simaINITI 1
[] ] ] d = [ 1 I 1 dy
gnoglurig 8.71-8.78 nloduamrumernumnuiunia-an (pH) veudsilanlarany
Tusnlasuomsnaasgasaeg lilinnuuanasniuedeliodayneada (P>0.05) Tag
9
A1 pH vouiodailiaeglusie 6.70-6.82uazdmsumsAnyIHAY0INI 19 Brewer's yeast
1 1 [ dy Y 1 ~ Yo A 9
naunudanuluemsdavesnvasiloduna nudanlasuensnims 19 Brewer's yeast
oA @ I I 1 . =i '
naunulatlunszay 45 1o dduannbreaking force JINGA (256.73 g) HASUANAIIIINTG

A @ v

:{' [} o an [ {
InwudougetalisdiAyneana (P<0.05; Aaa13197 4.6)

9
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d' J = ?1// AN Yo A Y
M13197 4.3098 Y52 nouNuA i vesla1nsdin 1asuemsniin1s 19 Brewer’s yeast nanu

T { ] ] L J ] 2 I
danlunszauaieg (30 45 60 uaz 75 Woeiwua) wasniseullusseziial 9

ifow
Diet mm%u (g/kg) Tisau (g/kg) Y (g/kg) 1 (g/kg)
CA 614.22+6.91 317.37+6.29 212.424+0.80 76.87+9.63
CB 604.17+1.67 301.404+4.70 212.13+0.60 47.69+2.02
D30 604.88+4.90 301.5943.15 211.04+0.73 58.80+5.24
D45 615.30+4.99 309.69+9.37 214.94+1.65 67.16+£9.28
D60 606.98+4.55 316.21+£8.26 215.19+1.95 55.5043.56
D75 605.26+1.76 300.36+5.57 212.97+0.26 60.60+5.99

(2

@ A 1 % v v J 2 1 A Ax 1 @ 1 =
HNELTiN:A 1 ﬂmmgmmmuiul,mazﬂ@anu‘wuwaqmmaﬂ‘nnmmLgmﬂmaﬂuamm

[

WedAYN19ada(P<0.05)

d' 4 = Ay AN Yo A 9y
M5 4.4esndszneumaniveaiiotaansluanlasuemsniinis 1y Brewer’s yeast
1 ~ ] 1 L J ] dy I
naunudaunszauaeg 30 45 60 uaz 75 weosikua) viasmsaeuiu

32821781 9 1D

Diet AN (gkg)  TWlsAu (wke) Touatu (g/kg) 191 (g/kg)
CA 831.3+5.44 135.8+1.10° 13.0+£0.37 15.2+0.23
CB 818.348.74 152.440.37" 13.740.66 15.4+0.17
D30 811.142.04 155.4+1.80" 13.1+0.30 15.6+0.36
D45 813.9+11.66 155.5+1.72" 13.540.26 15.8+0.15
D60 812.6+7.46 158.0+1.22° 13.4+0.27 15.6+0.19
D75 808.8+9.48 155.0+0.56" 13.940.09 15.740.23

(2

@ A 1 @ J v J 2 1 A Ax 1 @ 1 =
HNaLTin:a 1 ﬂmmmﬂmaﬂuiuLmazﬂaanuwnwmmmaﬂmnmmummaﬂuamm

[

WedAYN19ada(P<0.05)
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3197 4.58am31% Brewer’s yeast naunulatlulusnsdmaneslusiseduaieg (30 45 60
J 3 J, ' = dy .
waz 75 wesua) aemauazanuvnvealolardsluada (Fillet color and

Whiteness)

Diet  Lightness (L*-value) Redness (a*-value) Yellowness (b*-value) ~ Whiteness

CA 49.28+0.36 -0.59+0.15a 5.00+0.26a 48.99+0.37b
CB 50.35+0.32 -1.63+0.15b 1.31+0.18b 50.28+0.32a
D30  50.21+0.03 -1.42+0.13b 1.36+0.18b 50.14+0.03a
D45  50.06+0.36 -1.61+0.09b 1.31+0.18b 49.99+0.11a
D60  50.06+0.11 -2.17+0.09¢ 1.24+0.20b 49.97+0.11a
D75  50.02+0.30 -2.07+0.86¢ 0.96+0.14b 49.94+0.31a

(2

@ A 1 % v v J 2 1 A Ax 1 @ 1 =
HNELTiN:A 1 ﬂmmgmmmuiul,mazﬂ@anu‘wuwaqmmaﬂ‘nnmmLgmﬂmaﬂuamm

[

WedAYN19ada(P<0.05)

Y
Y [ A v

3 S 3 4 9; 1 S W o
MmN 4.6losisuanisgudoi luseninmanusny ez vgn dnyasiloduna

Q

g ' & 448 9 Aa ¥ ,
llagﬂj']lllﬂuﬂiﬂ-ﬂ'msll@\uu'f]ﬂa1f’f'3']fliu\ﬁ/llaUQ@]']E]@TW151/]1]ﬂ151“]fBI‘eWCI‘ S

oA o s 3 2
yeast NAuNuUa1tlunszaun1e (30 45 60 uaz 75 1Wosidua)

Diet Drip loss(%) Cook loss (%) Breaking force(g) pH

CA 9.61+0.22 8.7120.33 175.65+10.89" 6.79+0.09
CB 9.60+0.14 8.76+0.40 211.64423.25" 6.77+0.06
D30 9.71+£0.10 8.75%0.07 176.2549.57" 6.70+0.01
D45 9.69+0.19 8.77+0.36 256.73+22.31" 6.78+0.05
D60 9.64+0.01 8.78+0.27 172.80+6.78° 6.79+0.05
D75 9.64+0.20 8.75+0.08 194.3149.02° 6.82+0.06

(2

@ A 1 @ J v J 2 1 A Ax 1 @ 1 =
HNaLTin:a 1 ﬂmmmﬂmaﬂuiuLmazﬂaanuwnwmmmaﬂmnmmummaﬂuamm

[

WodAYN19ada(P<0.05)
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5.19aUeIM s 1Brewer’s yeast nasnudmtuluensdaanalusneanssons

mssaAulanazilszanimumsliens

I 1 1 I
1AM35 14 Brewer’s yeast unmaslsaunaunutanuluomnsdaranesTuaiuy
o Y ~ ' I S dy =
MINAN N IITNA Iz unaaaen1snIzaesdara1e1ue ¥ Brewer's yeast
1asumseausunidnenimlunsnaunueImsiaiavestarunaria (Nayar,  Hegde,
RaoandSudha, 1988)%%3??%EJmWGl,umﬁnmmuﬂmﬂu (Oliva-Teles and Goncalves, 2001;
Y Y
Rumsey et al., 1991a; Rumsey et al., 1991b) NMIANEIAT LWL 1F Brewer’s yeast
1 { ) ] 4 o
naunuanuluemsaaneTuanszay 45 nlosidud (D45) Uwa Ivaussouzms
a a { 4 [ . 4
nigau Taveslmane TudngadlionSeufioufuninwudous  (P<0.05)  uagmsly
Brewer's yeast naunudanulue1vis hifinadedszaninimmsl¥eimisvesdaiaiie
?1}1 g a { a {o & [
TuanistioninannmIiBrewer's yeast)sznou lidrensaozd Tuniuilu ganlidovoaesa
a a A [ ?z‘/ 9 v =3 1 [
HagINUUDL AU 9Brewer’s  yeast  MMITAUMMNZALII@WE YTV FeanTTOULNS
a a a A Y 9 Y [ A
inay Tanazdszansnmms Idennsveslaanelus lddeandesnumssenuiidiumn
= 1 I % A A ) o o < zd
FIWUN Brewer's yeast [Huingavininzavdmsumstunlsluennsdamszdaiing
(Ozérioet al., 2010) Yar¥ounzia (Luger et al., 2006) 1)a1 Sea bass (Oliva-Teles and Gongalves,
2001) 1a1ia (Zeraier al., 2008) uazilal Red sea bream (Pagrus major)(Takii, Maoka, Seoka,
Kondo, Nakamura, Kitano and Kumai, 1999) laglulinansznuniaavdeaussousms
a a a a 9 & (Y] 1 9
Wiy le wazdszanimmwmslyoisvestar aladinanamnsnld Brewer’s yeast
' o s 3 & ' { @
naunutlanuldlusedu 25-50 e iFuduazannanisanyinuIdaransTuanldsy
9IM1TGATNNNITANCA) Havssouzgmansy@aulamngaaungnin ldaussougns
a a 9 [ a ~ Yo A 1A @ Y A A
wigauTadn unznaninemsnlarlasuilinaninnuanas dung lannensimaenielu
v v = o q ¥ . AN Yo Y
N3FINaINS 1011115 Jeaawarii1dFeed intake vost/aransTusnlasuoisgainiansaill
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4) ldswazidoadaed wndosnsia udanatlu ok Ao Idvzuaasluussiaves sample

9. MINNLHYRANAUTIM (Total Immunoglobulin) AaL1aI9INITNTVOI Amar ef al. (2004)
9.1 ferquazginyal
1) Auto Micropitett
2) iaA eppendorf
3) Vortex
4) m%qﬂ um"im (centrifuge)
5) Plate 96 well
6) Lﬂ%’@ﬁ ELISA
9.2 a15tAl
1) Polythylene glycol (PEG) 24 wosisud
43 Polythylene glycol 24 N3 wazii 1 118595 100 fadans wen
Ty
2) yanad o1 11J5AY (Biuret method, Biotech reagent)
9.3 Mamssunamasgiullsau

Y . A Y 9 [ = ] 1 ~
1) 14 Protein standard NUAMMINTUNINY 6.0 g/dl (MU3370¢ Tundesganadean T1)san)
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o A . F) 9; o Y =
2) MIN131APIN Protein standard Mmerinaulieanlessu (DD W asazaneiiniy
Y
WY 0 1 2 4 wag 6 gdl wawIniugaasazateasly Plate 96 well Hguaz 150
TuTnsaas ud1n133aa1 Absorbance NANVEIAAULEY 550 W1 TUIWAT A281ATEY ELISA
udniAouns A3 U Protein standard
ax a 4
9.4 IFMINATIEH

a J ay o o Y o o T ' ' =
MAATIEHYIANAUTIN 3z 1A TasendenanmamaidauaesznanellsauTuwaaun

Y v
wanuanu lisAunanazneudas Polyethylene glycol (PEG) 4 PEG lasiauiialumsiufy

[

a a ] ZJJ 1 1 ] { < I a
To)sAuwiiaTnayau auiu ardruaieh ldnaziuglidunusiu (Total Immunoglobulin)

1) msanazneunaaln lasthmaiaunlaasluvasa eppendorf 10 lulnsans uagla

J 3 14 a @ 3;} Qy { a
PEG 24 ulosidua 10 lulnsans waulidnnudie Vortex ndinsi e hngamngiines 30 uii

)

= Y o

@ ?1‘./ o y { < T v A o
wasnuuh lilumdesdienuE15euminy 12500 mpm guvgi 4°C W 10 WA udm
magadiulaeanularasa eppendorf Hana 11
o ' Ay Y 9 Ay 1 Yo o Y
2) dweauladlaan do 1) waznaani lildhnsanaznou nhinImaaeudoya
= XY ] Ay I ) a

naaeullsau Tnsladiedandesnisnagevasluriaen eppendorf iusiuau 5 lulasans
LLAYIAN Biuret reagent a4 lunanadiegagiuiu 300 lulasans wayliidinudie Vortex tag
?1‘1 Py a gy I ~ @ Z; o [ ~ A
a1 ingungines Wlunar sui wasniiuniliian1 Absorbance AWEIAAUIAL 550
1 Twwas Taeld Blank 151 0

3) ihammsganaunead e luSeuieununsinasguamuanududuvedlsdun
HUUOU

9.5 NITATUIN

Total immunoglobulin = A-B
A A y 9 A A
110 A Ao AN uTUUed TUsau lunaraunmuns
ANATADUX2
B Ao anududuveaTUsau lunarauin s

NIINNASHDU
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a d
ﬂ”Iﬁ”lx‘]l!ﬁﬂ\‘]ﬂ"li’J!ﬂi”l%‘l"iﬁ’JElI‘lJi!lﬂﬁJ SPSS
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M319N 9. 1 One way ANOVA W3euMouauianaNssnINaAuRasuesaussouzns

nigAuTavesdaane e lasuomsniinis 14 Brewer’s yeast Maunu

Yantlulugasems (30 45 60 uag 75 nlofidud)

Sum of
Parameter Source df Mean Square F Sig.
Squares
Initial. Wt Between Groups 158 5 .032 313 .896
Within Groups 1.215 12 .101
Total 1.373 17
Final. Wt Between Groups ~ 31681.182 5 6336.236 29.934 .000
Within Groups 2540.083 12 211.674
Total 34221.265 17
Weight gain  Between Groups ~ 31749.279 5 6349.856 29.781 .000
Within Groups 2558.655 12 213.221
Total 34307.934 17
SGR Between Groups .022 5 .004 29.877 .000
Within Groups .002 12 .000
Total .023 17
DGR Between Groups .542 5 .108 31.046 .000
Within Groups .042 12 .003
Total .583 17
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M13197 . 2 One way ANOVA if5euiiouanuuand sz ninganasvestseansamms 1y
pm1svesdmanelueilasuemsnaaeesiiins 19 Brewer’s yeast naunua

Tulugasennis (30 45 60 taz 75 nlesidud)

Sum of
Parameter Source df Mean Square F Sig.
Squares

FCR Between Groups 132 5 .026 1.634 225
Within Groups .193 12 .016
Total 325 17

Feed intake Between Groups 103545.720 5 20709.144 5.386 .008
Within Groups 46139.345 12 3844.945
Total 149685.065 17

FE Between Groups 33.638 5 6.728 2.082 138
Within Groups 38.782 12 3.232
Total 72.420 17

PER Between Groups .024 5 .005 1.555 246
Within Groups .038 12 .003
Total .062 17

HSI Between Groups .006 5 .001 .024 1.000
Within Groups 2.580 48 .054
Total 2.586 53

Survival rate Between Groups 1596.667 5 319.333 9.842 .001
Within Groups 389.333 12 32.444

Total 1986.000 17
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M3197 9. 3 One way ANOVA 1/38UMeuANULUANANTZHINAURA8V0IA1 laHiaINe1ued

Ymaneluenlasuemsnaassiinmsly Brewer’'s yeast naunudatiulu

gn31M1T (30 45 60 LDY 75 I ECAT))

Sum of
Parameter Source df Mean Square F Sig.
Squares

WBC Between Groups 18.000 5 3.600 2.400 .099
Within Groups 18.000 12 1.500
Total 36.000 17

RBC Between Groups .081 5 .016 914 504
Within Groups 212 12 .018
Total 293 17

MCV Between Groups 686.356 5 137.271 388 .848
Within Groups 4249.767 12 354.147
Total 4936.123 17

MCH Between Groups 380.744 5 76.149 1.721 204
Within Groups 530.960 12 44.247
Total 911.704 17

MCHC Between Groups 19.238 5 3.848 4.891 011
Within Groups 9.440 12 7187
Total 28.678 17

Hb Between Groups 3.111 5 .622 2.800 .067
Within Groups 2.667 12 222
Total 5.778 17

Hect Between Groups 4.667 5 933 525 753
Within Groups 21.333 12 1.778
Total 26.000 17
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M15197 V. 4 One way ANOVA 1fSoufouanuuana9seninanasuesnl lataIng1vos

daanelusnlasuermsnaassiinmsly Brewer’s yeast naunudartlulu

gAT01117 (30 45 60 LAY 75 Lﬂaiqdmﬁ)

Sum of
Parameter Source df Mean Square F Sig.
Squares
Thrombocyte Between Groups 27.611 5 5.522 2.924 .059
Within Groups 22.667 12 1.889
Total 50.278 17
Lymphocyte Between Groups 110.500 5 22.100 2.368 .103
Within Groups 112.000 12 9.333
Total 222.500 17
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d' =1 1 1 1 ~ (=Y ~ a
M319N V. 5 One way ANOVA 15ouiMounnuuanaiesenineninaovesmsuail lulatia

a AN Yo Ao Y
InevestamanesTuan lasueniisnaaesiinis ¥ Brewer’s yeast naunu

Yantlulugasems (30 45 60 uag 75 lofidud)

Sum of
Parameter Source df Mean Square F Sig.
Squares
Glucose Between Groups 72.444 5 14.489 .855 538
Within Groups 203.333 12 16.944
Total 275.778 17
Cholesterol Between Groups 1.578 5 316 159 973
Within Groups 23.839 12 1.987
Total 25.417 17
BUN Between Groups .020 5 .004 10.568 .000
Within Groups .005 12 .000
Total .024 17
Plasma Between Groups .046 5 .009 92.900 .000
protein Within Groups .001 12 .000
Total .048 17
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M15197 9. 6 One way ANOVA 1/38UN8UANULANANTZHINAURAIVOIAINITADUAUDIAD

Ay W Ay Yo A A 9y
szuugluinveamanelusi lasueisnaasaniinis e Brewer's  yeast

naunmulaniulugasenns (30 45 60 uaz 75 nlesidud)

Sum of
Parameter Source df Mean Square F Sig.
Squares
ACH50 Between Groups 5.720 5 1.144 229.968 .000
Within Groups .030 6 .005
Total 5.750 11
Lysozyme Between Groups 319 5 .064 547.362 .000
activity Within Groups 001 12 .000
Total 321 17
Total Ig Between Groups .145 5 .029 80.406 .000
Within Groups .004 12 .000
Total .150 17
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H 1 1 1 { v 4
M15197 9. 7 One way ANOVA 1f5sUounuuana N5z nINA IR asvon1enlsznauninil

yoadmane Tush 1asuemsnaassiinms 19 Brewers yeast naunuaitiulu

gn31M1T (30 45 60 LDL 75 I ECAT))

Sum of
Parameter Source df Mean Square F Sig.
Squares
mm%‘u Between Groups 7.422 5 1.484 1.204 331
Within Groups 36.999 30 1.233
Total 44.420 35
Tlsau Between Groups 18.044 5 3.609 1.396 254
Within Groups 77.563 30 2.585
Total 95.607 35
st Between Groups 403 5 .081 2.150 129
Within Groups 450 12 .037
Total .853 17
it Between Groups 30.073 5 6.015 2.323 067
Within Groups 77.666 30 2.589
Total 107.739 35
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H 1 1 1 { v 4
M151397 9. 8 One way ANOVA 15sUNounuuana 95z vINA IR asvon109alsznounimil

9 [ 1
youtlotaaneTuai lasueninaaesninis 19 Brewer’s yeast naunuartiulu

gn31M1T (30 45 60 LDL 75 I ECAT))

Sum of
Parameter Source df Mean Square F Sig.
Squares
mm%u Between Groups 878.459 5 175.692 .892 499
Within Groups 5909.616 30 196.987
Total 6788.074 35
Tlsau Between Groups  1120.217 5 224.043 3.790 .009
Within Groups 1773.593 30 59.120
Total 2893.810 35
st Between Groups 1.467 5 293 1.015 450
Within Groups 3.467 12 289
Total 4.933 17
1 Between Groups 1.710 5 342 1.631 182
Within Groups 6.288 30 210
Total 7.997 35
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v 1 9
A15197 V. 9 One way ANOVA ul5ouifisuanuananseninamasvesngueailodaae

Tusi Iasvonmsnaaeaiinig 14 Brewer's yeast naunuarlulugasems (30 45

60 1taz 75 1S iSue)

Sum of
Parameter Source df Mean Square F Sig.
Squares
L*-value Between Groups 37.335 5 7.467 1.763 120
Within Groups 1347.222 318 4.237
Total 1384.557 323
a*-value Between Groups 86.301 5 17.260 22.157 .000
Within Groups 247.721 318 779
Total 334.022 323
b*-value Between Groups 643.041 5 128.608 62.714 .000
Within Groups 652.129 318 2.051
Total 1295.170 323
Whiteness  Between Groups 56.667 5 11.333 2.648 .023
Within Groups 1361.015 318 4.280
Total 1417.682 323
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H [ ' 1 1 1 I
M15197 9. 10 One way ANOVA (1f58URgUANUIANANTEHINA R AV AT UnTA-

' s 3 a3 ' 3 o . s 3
AN (pH) Lﬂaiwu@miqﬂgmﬂuﬁw’mﬂmﬂmﬂm (drip loss) wosuanis
= 9; LY o Y [ dy " d‘
o main s lign (cook loss) HazanvazoduNaue)aaNe T
Yo Ao ] '
lasuemsnaaosniing 14 Brewer’s yeast naunuilaniulugasons (3o 45

L A
60 1az 75 1losiyua)

Sum of
Parameter Source df Mean Square F Sig.
Squares
pH Between Groups .023 5 .005 478 .786
Within Groups 116 12 .010
Total .140 17
Drip loss  Between Groups .020 5 .004 .082 .993
Within Groups .300 6 .050
Total 320 11
Cook loss  Between Groups .013 5 .003 .008 1.000
Within Groups 5.763 18 320
Total 5.7717 23
Breaking  Between Groups 42046.117 5 8409.223 4.584 .002
force Within Groups 77045.342 42 1834.413

Total 119091.459 47
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