naLazanilsiguanisiag

nsAnEIasAlsTnauNIANT L ARINARINUAN
AINNITANHIBIALTE NaUNIAT TR ATNADANLA dauredmseslulanyiuiin
' = v a % ) o d” v o
WU ARl auRNlsenausae TR sl AuTu wazidn Aandanalumsne 3
TaaArAuTunsAAYYINGL 6.3 LazaInN1981Ta BN L AMNARFARdW WU EuN
wWrnaaaslaniuinainiiusimiialariuinas 1aeiiem Wi tnadusiamis a1dn

(uww) Aeatadanla srualudies anaiiies Sandanmnlan H09dusy 8-10 Alaniu

'3 < o v a <&
A199 3 ‘ﬂ\‘lﬁﬂ‘ixﬂﬂﬂ‘ﬂ'\\?LﬂNm'ﬂQLﬁEL“a’ﬂﬂﬂﬁlﬂU'ﬂu (Lﬂ‘i@{lu)

a3nlsznay P A\ VAP
. P naumManluiy WAINA L3l
(i'ﬂﬂ@:ﬁiﬂﬂ‘u"muﬂtﬂﬂﬂ)
RIEG 14.90 + 0.95 15.68+0.69
lasiu 5.98 + 0.42 1.95+1.44
AN 76.30 + 0.57 76.73+0.39
Ve 1.64 + 0.07 1.61+0.39

nsanalasiufoteniueadnduiasay 95 W antsaanuneleiuasliann
feuay 5.98 daeFanay 1.95 Aawaiau Hunnladuluingauasitiunutienngn
d‘ o d‘ o a o ' a % a
dasanladuluaseasludaniufinaiunsadaaonenistasgansaasilsmiu naladuanaia
Wwuszdenntuluanareclusiiv RafuansdsznaudedaussudnelasiuuazTsfu (lipo-

. o va v t=ll i @ v a o

protein  complex) N11#RTATaF NN MLz UFaua I NITANANITTAT19NTEUIUNNS
tasgarslUsiudaeiouladliiues (Mutilangi, Panyam, and Kilara, 1996, pp. 270-274)

v o a

d” aaa a o o v a a‘ A v
u@nmnuhuummmﬂgmmmnmmuwﬂmnmnauuu1m

sAuluaraslutlanviufinvssanalasu SiBunndetas 15.68 Tasiminidlan

fanadlutenay 67.38  laauimidnuiis GefitBunngendrdngaunldlunisidedu i

q

Banauldsiiuluilananiingy (Clarias  macrocephalus) Hasatniiugdauma saaay 58.22

Tagiminuite Ay Tuadsdand, 2539, niin 29) uazluiAsaslutlainsetima (Catla
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catla) $ataz 35.87 taatiawinuiia (Bhaskar and Mahendrakar, 2008, pp.338) azwiuléidn

o

Huallsfuauegiviudou uazarsiugaeilan aannisiiaresludaiufindilyssiu
Fnnuge Astimnmmnzanlumaiunsdalusivlalaslacm Jeingaufidhanednlusiu
latlaslaiam avsiilsAulaimndntenaz 30 Taeimiinudie (Wu, et al, 2002, pp. 1220-

1
° o o a 4

1227) IaeTdshuiluasAlsznaudAnyaasingaunlindniusiulalaslamn Geiinasants

9

v
s

desaanelisaufoaiaulal dagauminsnliiuasiBuiallsfiugaimaman: Wesain

v 1
v v A

lspuifluarsrssiundrfydvsunistiesaans

nsAnsaiaaulaiuazantasfimanssalunsanaldsiulalaslaam
anfsdngianazaniosimunzanlunisaiallsivlalasiaian toe
nnsAnsaneulal 2 9fia Ae wuladiludy uezeulnilny ivnnsudsaniasd
pudindiusesieulsi 3 sz fe Seans 0.25, 0.50 Wax 0.75 wani i lunistiay Ae 60,
90 uaz 120 Wi uazaaunifildluntstien Ae 25, 31 uay 37 eeATadsa
1. dannzlunsanalilsiulalnslatanaqeauladulddu
anmsAneszaunsdesaanelisaulaeeulaliol Gy ﬁqmuqﬁ 25, 31 ua
37 esmnaadua Aadudiunsasewingy 2 sannsdesfistazinatuazanmdiady

1eveulniitUTuRLAnFA Y (A1999 4) Wudn waresmNdindwreewla R das sy

N13EREaa1Y WUIT HANLANF1eTuet 1 T ia 41 Anyn19ata (p<0.05) ANIEAUAIY

[l
=

indureveulad nsasifiulddanannnil 25 a9ANTIadaa 1987 60 WA uasT 37 a4An

q U

= v

AT 1981 60, 90 waY 120 WF  AudndueesewlnTifindy R A1 sunistias
QI d‘l 1 d. o a aaa o o v

aaraiuaulutosusn Weasandnen nasiaUjiseulsdulasnsafuBunabenazaeq
wulad uazllsiuiviuluesedy  daiufin aufsaanil (rudinduvreseulsFesas
0.25) ANgrALNTstiaaaaItazAIn Wiatiuualtinanas (AnudinduaaseulaFesas 0.50-
0.75) ﬁaiut’hﬁﬁmmt@uhﬂmnﬁﬁlﬁﬂﬁﬁ?mLﬁm?lu'azma*qm?q wrillatFunasewladge

< =< o oA & . P P 9 cal
UINTURAUDITEAUNUINANTEAUNNTE DL AR AT ezt tinanas = UFunouewlasis
wniiunedniuiunullsaiuiiiesludngau (Cohen, Coghlan and Dihel, 1986, pp.
219-227) annadlatBuasaulaiunnifullenadanistesaanseulaidos fuadldandas

1 . o o 1 a}e‘ 1 o ] a « a

FulALAUNLNATR9TTE a1 lnstaaNiAassAunTstaadan e TU sauaagwew bl Ugy

o o

Wud1 HAuuAnEeiuatinaTidedAyneaina (p<0.05) Aallamnsravinanluniseas



A1514 4 seaunistatdaiguadtlsaulalaslaianaiarauladildduwaazanioy

Auuni 1981 Bananaulad STAUMSHALARTE
(ReATALTaA) (u¥) (Fasazpaingav) ($asaz)
25 0 0.00 21.69
25 60 0.25 - 4167’
25 60 0.50 51.72°
25 60 0.75 52.94°
25 90 0.25 51.77°
25 90 0.50 51.85°
25 « 90 0.75 51.85°
o5 120 0.25 45.61°
25 120 0.50 48.15"
25 120 0.75 41.38°
31 60 0.25 45.90°
31 60 0.50 46.03°
31 60 0.75 46.77"%
31 90 0.25 4559%
31 90 0.50 49.12%
31 90 0.75 46.88*°
31 120 0.25 45.59°
31 120 0.50 42.86°
31 120 0.75 45.90°
37 60 0.25 49.21%
37 60 0.50 50.00°
37 60 0.75 50.23°
37 90 0.25 48.44"
37 90 0.50 53.23°
37 2 |, 0.75 52.03°
37 120 0.25 45.66°
37 120 0.50 50.79°
a7 120 0.75 50.21°

v
o

o o t:!l ] o I ] s 1 a o o o
RHELUR: a-C Aaa NN FNNUULUIAINAINLANFN A URE NI TTAN ty (p<0.05)
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' v L 1 1 v
aane ATEALUNTTERadATtaTiNgIIuANTTaz0aT Metlillasaniliananinay ieuled

v 1
=®

a a aaa v AI A QI d’l =< o < o
waslishuilanialunisifiadjizenlinngean ananiuaudassAUniagnsnng

€

o v o

RefTenfuutinanautissanlusfusesuludngaununly (aigqm dawas, 2550, i

o ' o

65-66) uazanaiflunaannnsaasiluunedaniiaggninaialy Fsntstieafaaeulaiiydul

1
a

dumaunisdfuatmulunsaste TaaluanitasndlunsatiieaniWinsaesiluvisyUinny

a a o v 1 o dl a a o ] o va
wazrdasiugninaieliateanysal lansinsaeriiluuisaingniiateunedaunin il
WBunuanasseas 5-10 Wy nlsdu T3u wazvislatiu (Fountoulakis and Lahm, 1998) a4

\Thnaniliirnseaunistataansanadsas
Vl ad‘d ' o ' a L a 1 1
dounaaasgumnindsaszaunisdeasaiallsiuaeseuladilidulivens

o ) s % s aa 1] i a 1
fuatreiidudAgn1eada (p>0.05) Taunistenlisfiuigungil 25 avAnaadaa Tutos

=

1981 60-90 W17 NanumAd 31 avATaFaa ga99a1 90 W uaziiamuil 37 89

q U

= ] a A o ' B i ] o aa ' nﬂl
saidas Tudaeiaan 60-90 Wi HAnszaunisdesaaisldsmiuliuans1eiunieatn usiile
fanranAszAuNstetaatrenauunil Wawan 120 Wi avilAtszAunIstesaant

' o aa a :/’ dydl a 3 v o a '
wANFNaUNNeanA taadiAranas iatiiesnanidsaunasiuludngaununly uaznaasn

'
v

anuilunsas1enniatensaastlutnsaiaaannanndneiu wstiasanneuladisazsia

1
' a

a a ] o dl s a o yvaa %
flanumunzauseguunfiuansieniy guugineuladidlduiinuldangs (optimum

q U

1
a

\a a P = v . a &
temperature) @qw@m“ﬂﬂ 37 ANALTALTER qqaﬁ“ﬂﬁﬂ@ﬁ:ﬂiﬂqqﬂm“@jﬂ'ﬂL'W?J']ZQN AR

37 asAnaaidas Tnaldrnudinduraseuladfesas 0.50 szaznanldlunistias 90 ww
Wieszaunistiaaaasgagaminiuiesas 53.23
d”v 1 o/ o & U dl v 1 v v
wananiganudnAnuduiuissndnsrezna i lunisteauazauidindu
sasiauladiuhldu Hguuginmanzan fe 37 asAgaidua AefesaraesssAuNIIEan

a

aane TagldlUsunsudimsiziinieanmmaliléinsnuaninismavguaanuuingasianung

(nn 8) AnafliiAfeuaraesstAuNstianaagdaiuAtaiuiian1azaeInsten A

figade Nrzaunnudivdivreaauladbenas 0.50 srazaldlunstes 90 uaw
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1] J - _ - 1
AN 8 NMTARUAUBILULTATITINURIUDIANENATEHINIAM NI NT U B e lEl
uhlfuuazszaziaatlunistaafnaszaunisdaadans NAURDH 37
AIANTRL TS

2. @an1alunsanatidsaulalaslavanaqsauladdilu
=

nssies laeaulailnigy (A1919 5) NauARLANANNTY Ad 25, 31 WAy 37

9 U

’ﬂ\iﬁ’]L"ﬁﬂlﬁﬂ'& ArAauilunsasianaiy 6.3 ‘Voﬂﬂ’]‘é‘?;i’ﬂﬂ“‘?lﬁ‘:ﬂzmﬂﬁ wazANLdNd

aaaeulaMuAnFA1eie wuan

ad‘d 1 o 1 a s =) 1
HaTegUn)iNNAesAUNstisuas s TlsAuraaulasiiiy Hasnuuansng

AuatinaladAtynNas (p<0.05) lnanisteanguingil 25 asaaaidaa aziuann il

ATEALNITtiaEaatIRAngengn Wesaineuladudszaliadaauimnizanseguug
] o Ad‘ Ly o Wdadl |d‘ a 1 o
wAns1eiy guugiineuladiiiuinnuléiangaegn 25 esraadaa uazAszAunIg

' - A a ' A a < v o i a a
dasaaieanauileligugiilunistdend 37 avmuaaidas azwiuldidndlegamnigunuly
Ufisenavanas Matlimazeulaidaiullsiuaziianisduann (denature) Audindin
dfmenduduawmealild Aslsianisndestlsfulwasesludarivinléiinlidszaunng

HAYARILAAAY



A15149 5 sTaunistagdatgrasllsaulalaslaanaaaulaidrlutaazanioe

AUNNA 181 WRanaaulad sTALUNITHandaTE
(CRLRIL EITET)) (u¥) (auazAaingAL) (5asaz)
25 0 0.00 21.66
25 60 0.25 75.22°
25 60 0.50 76.06°
25 60 0.75 77.71°
25 90 0.25 75.03°
25 90 0.50 80.51°
25 « 90 0.75 83.83°
25 120 0.25 77.48°
25 120 0.50 73.41°
25 120 0.75 71.32°
31 60 0.25 47.17°
31 60 0.50 49.43°
31 60 0.75 50.01°
31 90 0.25 51.03°
31 90 0.50 51.88°
31 90 0.75 45.48°
31 120 0.25 48.20°
31 120 0.50 48.45°
31 120 0.75 50.02°
37 60 0.25 37.96°
37 60 0.50 37.27°
37 60 0.75 35.52°
37 90 0.25 32.60°
37 90 0.50 31.34°
37 9 0.75 37.16°
37 120 0.25 35.62°
37 120 0.50 39.45°
a7 120 0.75 40.90°

T
o 1 e 9

naELUe: a-c AdnusiseiuluuwRaNuanseiuetinaited Aty (p<0.05)
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¥ 2 rdld 1 o/ 1 b U ] dl
AL R LR UL P NI L numAasTaunistasaaallsAau nudn nasteeh

qruunil 37 asAaaidea Avndndvreveulndinaliwnnsnaduatnaiind Ay

'
d o ¥ a

(p>0.05) AnszauANENdY e nguugiiguiuldvn e ulafiZaanan
awlianansafimljitenistiasaantlidafina1aanusa dauntstiesfigruundl 25 waz 31
a3AIaTea Harendndivaeveulniiidedssdunstasaans wudn Aoy
' o ] a o o o aa 4 o v v L ‘ﬁl
WANFANNANBENNTBAAYNI9EDRA (p<0.05) Annszavmudindurasiaulad lnedle

v ]

AN uANI W WA ssaunstiesaareindulutaausn Lﬁmmné’mmmﬂﬁmﬂﬁﬁ?m
wlsdulpumsaiuiFunabesazaavaula wasldsfussivluiaseslulariufis AUDNqA
dJ 1 [ 1 d‘ & =l v e a
NUIANTEALNNTHREAAEATAIN UTaNLUITHNARARY nTs B u el g iunniAune
o ar ‘ a dld 1 o a G a o % u’/’ o s
arvfuTunulishuntegludngau viaeraiinanndadudanisiieruae el
(inhibitor) Taeisiangantsinsuaaseuladilu éud ansuszneud nannwydanaad
(sulfhydryl) UnetHia wazarsdsznauling 8amtas u1eTin dadunandanaindfizen
TduAueulailidusaawuszinaaus (covalent bond) nansflugistssnauiiiades
nliieuladliduanin liaunsainanuléen qadunissudauuuanas (Morihara, 1967)
1 [ = a = o s v b2
Aounaravszazinanlunisdas AualiluiAnifgaduiunaaeenanudindy
ravieulsd Ae dualiunnseiuadiefidadnAty (p>0.05) lunnsdeailiquugd a7
BIANTA TR UsiTinauAnsatinefittdnAty (p<0.05) lunnstieefignmail 25 uay 31 aeen

1 v 1

= < lﬂ' ' a K ' o ' a d’l dl d“
IR LEEd AD LN@L’J@’]IUN’]?EI’I’J%!LWN‘H% ﬂ"l‘i:ﬂ‘ﬂﬂ']ﬁ‘ﬂ@ﬂﬂ@’]ﬂ@ﬂwu’@l\ﬂlu LUBAIRINLNBALIRN

1 v
a K

Wt leulsduarTdsiiuiilonafiadfidenldunndsdu auidleszaznanfiniuiesssy
dl s a aaa = v dl a :«I k7% [ a

wiansnsiialfitanluualinanastiesantlsiiuassiuludngaumunaly

NuANLE wud anesimnnzanlunistanaatalusfiugaeiauwlaunly
& dl v v v ] P a '
Aa Naudindureaeuladienas 0.75 szaviaanlunisten 90 u# gampiilunistiay
25 aaruraiaa Aaaiunsasiawiniy 6.3 Widsssunisdensanagaiigaminiubesay
83.83 T4HA19IN91N19ANHITBY Chalamaiah, et al. (2010) wamlsiivlalaslaanannly
109UV UIRUNF (Cirrhinus  mrigala) Aasawlailniluy wudn lEA1szsunistasaans
v A o P , v ' o \ a | e
jeeIay 17.1 Nezauanudindureveulmiesas 0.5 ww ArAuTlunsaseGuEuwngy
6.0-6.5 $z81Z1981 90 W AuMYH 60-65 aeALTA T4

d’lv 1 o o ! ¥ b4 Ly
UBNANUTINUINANANAUTIZ NI WAz AN NG w189 wulasdniu

a; Qd‘ A b " v o 1 ' <6 v
NPUNDUNUNIZAN AD 25 INANTALTEA ARTRUATURNTETALNTUALIARE (NN 9) pinafl 194
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AFeTazIaNTTALNItataaagegaIuREaiLTian 9z RN stinsTisrAuAd L duT e

wulnfesar 0.75 srazina il lunnstias 90 wi

7500 : 525
105.00 037
Ti mE,Mmut Enzyme: kU

v aa a a ' v v
MW 9 meravduaskuulasIsuEIraBninaszuIsANad i ura eyl
thuluwasszeziaanlunsdasdasziunisdagaats Aauunil 25
AANTALTES

AnuaresnstasiAraslulanuiy Tealfeulsd 2 950 fAe wilailusu uas
Uy WeniszaunisdeasantanliainnisdesAuan19 R NI s a IR 0un
«l & aa 4 9« a - - P o - -
Wisueuiun9ans adenaiaweulas] LazidanNanITIMNNzaNNgARENAN2ZFAlY
1 1 [ ] tﬂl v 1 = 1 ' a o o o o o‘/’
WL ma‘:mumsﬂfaﬂmmm‘lml,mmnm:uﬂfmmmnmmmwuﬂmﬂm (p<0.05) Aa1d1
Auaennsdeslaseulnildubesas 0.75 NN 25 avATALTEE
Flafansanaatadszaznatluniss inadaaaulainludl 60 wiiiuar 90 wi
a ' 1 s 1 a o o o aa =< o 1 |
azdiA laiuansineiuetinafldadAtyn19adn (p>0.05) Aananasaenaaanlunisees iy

10-90 W% (Nw 10) wudn Waszazinalunistesgans il lugogusn (199 10-60 W19)

v
o [ aa s

svAuNIseauaaeNAgITuet N TvadAyneadi (p<0.05) qﬁmmmmuﬂiﬂmunn
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datsarelnaieulmiazmiifanIinanilusnasusdniuunnau uailiaszazioaiiiig

Tl (d99 60-90 w¥) ArszAuNIsteaaaaiiAgeluRaudndasdslduanstaiunieada

LA )

(p>0.05) Miatitiasanniianisudsdunusendnalusiunluanssiadiu wazildnagniiluans

NARA N N UeRLT ANFuRNUSIEnINssazan luNITtetdaae N T FRATT AL

%

nstienaanelunmaaeail fﬁm'amﬂé”zmﬁumu?ﬁwm?ms;m AIEN19teaed (2545) uas
Sathivel et al. (2003) *7';53ﬁhizﬂ”umifj@ﬂamﬂqﬁ”umhmmG*Q'Lmiqw:ﬂmmmmmqms
danaany uaviflonantinllsrazuilsAnsyunnstaaganaazFuilAnaed faviu lunisuan
lsiudanlalaslaanisinnisteaaanefiuszazinaiun 60 uaii adldrszaunistas

aanewinnusasay 80.71
[

90
80 - b
70352 7063° 7191 ;
70 - e | e g
60 -
s0 -
%DH
a0 -
30 -
20] <

10 «

) 10 20 30 40 50 60 70 80 90

Time (min)

MN 10 uaraabunistaallsiunassaunisaaadarauaslilsaulalaglaan
[ v «
A nnissagnasau laaililu

Wanian1simnizanseanisdasasalulanvuinlae 1 iaulailaily
Unaaedfa tneinBunasesaslun Ml 250 nfu udanansazanaluvn 1duduina
TaetinldenuAsaenausvinatn iassmainaanaulFuirnaesudaianuailssunou 15

a L8 v K o ] o £ & < o =
29ANU3NT wa2a9n e uATTUYUANILLLLLE AN WY 99NN1FANUI TN UHA N AR
nauBaumsuiuBuindagauild wudn lsiulalaslamiliainnisioudia Sdnweus
Wuneveny] dlanamaes Inalunisteslrsaslulaiuin 500 nfu arwnsotianu@s

lsiulalaslawnualé 22.70 nfu viseAatlu Bununanann ldAaluiesas 4.54
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s a v v '
ﬂ’]‘iﬁﬂﬁﬁﬂdﬂﬂﬁtﬂ’ﬂ‘u‘ﬂ’ﬂﬁﬂﬂﬂNﬂﬂlﬂ’Q'\ﬂﬂﬁiﬂ’ﬂﬂ

nantsaAsziasAlsznavaasldsiulalaslamy (1Ullnw) Auaaliainnistas
aaneAmudataniufindosieulniluiein g unszuaunisiudia et lul%
naunidlag (m1919 6) wudn wWidlauanidmmaalaniuiu Taeddsenauniaaiife
Tusiin lastu uazidin Anfhufesasinatinnnugia 94.34, 1.88 WAz 3.78 AINAIAU
WRaudausy Wulaunnaniséfitesslsznaude Wiy oy wazidn Aoflubenay

95.02, 1.14 uay 4.84 Amua1aU aziulddnFunnldsiiuresUinuiaanldannidsinas

' '
P o 1 '

Ua1vivdin Sunaddsiunndutilauntenisdn wible e udiaunieadanudnifnlu

b

o

wansinaiuetneditddny (p>0.05) uazuasldsinlunh Iaufindaldsadiuanndndnd
wu’l,umsﬁn‘tr'thtein, Svein, and Vincent (2005) ﬁﬁﬂﬂtﬂmuafa‘nmﬂmﬂ@m (Gadus
morhua L) fasaulasiingy wudn nhllauinanldiunnllsiubenas 76.88 Bni
Bunaudindaddannidenar 6.0 Fefiraunnndnialinuinasldan nrsmaetaiuia
wazidTAun19nsAn daunnsAnenaes Chalamaiah, et al. (2010) fiAnE ARl
lalaslatmanldeeslaruaaduns (Cirhinus mrigala) faeewlg iy s1earudntusiin

lalaslani laiBunnsldsfiutenas 70.0 Tetiaandndulnuanimsmaatlandufiy

A19749 6 Fautieuasrdssnaumaaiaaaddlnumenisarnuddlnuiinanls

a3nlsznay slilaunieanisan Willauindnaniamuaa
(Fauazlaeimiinuis) (AFRUE, 2546 ) 1astaviuiia
T1lsfiu 95.02° 94.34° +0.61
i 4% 1.88° +0.19
L 4.84° 3.78" 0.31

T
=

wanenR: a-b sadneANAuluw sl A RLANsNaTuetn it d1 Aty (p<0.05)

uaga9Fu e wazidn reululnunndsld WewFeudeusuwUianunig

1 IS o o

nsANRAANGNTuatina T Aounaada (p<0.05) IaetBurasladuresdinufinanly
| e a a 1 v nﬂl s Q

nLAnaala I TunnEA N N9 dUTaun19n19A0 WAIINIRQALN ’Lqunwwam

WANFANNAY LwhfsmmﬁwmLﬂﬂimuﬁmﬁm%’imnLm:rm?mﬂmﬁuﬁmuﬂ'ﬁu'atmd'm]ﬂimu

n1en1sAiiesannlunisuanldsiulalaslatanannidmnasdanviufinludnisusy
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1 | 1 4’ a v v = % 1 I~ 1
ArAruLiunsasne daluntsuasilulanunieanisdnfiasiinasdiurimanuilunsamng
Wmunzantueulanldlunsu@n (BD Bionutrients, 2006 ) asnnliEunasdininnan

dl‘ o a ¢ 3 IS d' a b % P
LHAUTINANITIAILATICN B ﬂﬂ‘a‘xﬂ@U'ﬂ’%‘lLﬂﬁJ‘Il’ﬂ\‘lL'lJllIﬁl%‘ﬂNﬂﬂlﬂqqﬂLﬂ‘i‘.’!’L‘H@’I’J

[ %

Uasiuiin (A) uBeuisuiundiauiliainunasingausiieg anauddeau #4
v
nsrurunstesfaeaultliduifaeiuiuanuiseil (n1919 7) A B ulllawainddafia C:

uhllauanlagniingasissa uay D: wlllauaniededludainss¥ wud Bunolilssiu

saalulou indaliiAangn whilau ¢ fldandaianiingaviasa uazuliinu D #ldan

wiedlutlannst i esandngaufitBunadlusiutubuuansraiuiues lalaignings
FasafiBunulsiuedienas 17.38 waziatasludanse il alisfuagfssenas
53.25 dauluiaslulaviufinfiBunallsiueyfiadsenas 1568 dainliunblsdiu
uldsiulalaslaaniienndn TastBunnllsiureslausazaneiugiBunuiuansiaiy
atelsfmuimufinaalfisunnisiuganduddlau B Alkaandiaks deluingau

o

g fsiBuiallsiuisand ludaniuies

A1549 7 iEauiauasalssnaunisaiizasdilauneanlanuaulseay

asAllsznau
= ¥ ala A B C D
(Faaazlnguruiniilean)
RIEG 85.41 34.37 86.50 88.31
T 1.70 @ 0.03 1.94
hi 3.42 41.34 6.64 0.45
ANNTY 9.47 4.43 7.54 3.85

vanawa: A whilpuindalfanasvaeseslanyivia
(Mnddlasiuludngau, dunisuyumies uasiiuiuuuidianud)
B: ihllauannsiafia (aswast dAainanl, 2538)

(linnanlaiuludpgay, lidiunisvaumies uasiuiauuuwudles)

q

o v
a o o

C: wlilnuandaianiingesiasa (Wanyn Fugusdmid, 2539)

q

(ldnndnlasiuludngay, diunisnsed uasiuiuuuiEianuda)
D: ulliauanniaiaslutlannszlil (Bhaskar and Mahendrakar, 2008)

(Mndn lasiuludAnay, dun1INTaUATMUMIEY LaTRIWNLLLNYLaY)
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‘Lﬁmm‘l,'nﬁmmLﬂﬂ‘imu‘?‘;uﬁml%ﬁmmnmmﬂﬂimu B uazili/lau C ustiaandn
Wl D L‘f‘ifaqu'\@'}nuummﬁmqau waznszununannam ladunaunistdesaansllemuy
ues Tagazifiudnlu wilau D Aifluvssdagaudnrazmileutuuslinszusunisinda
lasfufisnaiu Aewlulauindnldindalaiufenuesanudiniviesas 95 dauwhllny
D ﬁﬁmhﬁu%qﬂm:muumﬁm’%ﬁﬂﬁﬁlﬁmmhﬁuﬁLmnﬁi'mh”u Feludunaunisinga
lasulidaniuialafannsatsanBunadniuluingfuadly uasdiofunnlaiuanag
azdaeliifuneunistenlusiulalaslamiteuladifadulés desannlidlagun
Tar919nsinaueaulasd

Furnudtreaddinunnanlstainindd willsu B way wilnw C sanviaddinu

v ' g

£ | ' Z Q 2
n1anséndae waRAgandllau D Wesannluduseunisnanldinu D Hduney

1 v
G s

= - iy a P Ao - & LA . e
NITUYUIMALRDN 3 AFY anuziinszuaunTsluaudseiiinsvyuvisuinesafuaawinguy
TIANUANITINELD QiinTA ¥auan (2547, Wil 43) wudn s lusautanlalaslaian

Ay 1 a , ‘ \ AR . , .=
LRI REV PINVOEREES DETT MErUala SR ITE ST T KL ITHGHI P T o T T e R RV

dl 1 v 1 o ov © % aa

avanAznay Wauanaulaeenuinuiinlliuiuanasat aNus/1ATYNIIANG (p<0.05)

dauanndureslilnuinanliidrgandndulouie 3 aiia InewlUinunn@als

wazihllou ¢ A unsruaunIsitwisuuLEaNUINANIANNTUFINIIATHIATFINLEY

v
R4 =

wiTauiszylae condalab Fennwualiisindnfesar 6  MeUAIAIINIAZHEANIA1N
0 v 1 dld a a 1 o =) d‘ a Y o
nezusuNIIRILsuAazUszianiiUss@nianuansnanu Aetddinuinaaliniu
o k4 A < a o rdl v d” d‘ [l
nsruaunsiuisLuLEanuda (freeze dry) nARATNIHRAINTUAL e nldgannsn
d’l v A o v ] 4”. v '
anpNTUlAwdaun TIWHaLULNUE el (spray dry) FeldlaunienisAtliunszLauNIg
wutwuunudesvinlfindasur il auduaind Feass 4 (Ma 4itunaad, 2534)

a

wiuqauisd laaldduaseilushunaldlunsiasey

o

nraazdluliAudnAny
g

&

] ] talld o = a d‘o | a n:ll a a o
uardanutndIunanuse (Unyas q1A7N, 2534) Inensaacilunanily 18 4ila Nqauvisd
feanishe glutamic acid, glycine, alanine, iso-leucine, proline, arginine, aspartic acid,
cystine, histidine, isoleucine, lysine, methionine, phenylalanine, serine, threonine,
tryptophan, tyrosine Way valine Iasnsaarfiluwaiiifaadesiunszuqaunig amino

4; = a‘ o 'S a a 6 o ] o <3|
transport system WadaLAsIzAlUsANLATINNA MW AR89 WYId Tnennanudannwilu

v
1 o . . . . & 4 P o .
NAad AU glycine-alanine, threonine-serine, leucine-isoleucine-valine,  phenylalanine-
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tyrosine—tryptophan, methionine, proline, lysine-arginine, cystine, aspartic acid, glutamic
acid WA histidine (Payne, 1980, pp. 211-256)

qauvistusazuaiiANdaInslinsaasiluuansieiu Tnende Escherichia coli
aru1salinseaciilulunisasylénanaatia Wia alanine, aspartic acid, cystine, glycine,
glutamic acid, methionine, serine WA< threonine L%”m'ﬁuw?‘é Staphylococcus aureus
AANANNZFD glutamic acid, histidine, iso-leucine, lysine Wa¥ phenylalanine (Ruth,
James and Nicola, 1995, pp. 275-279) z‘iaulﬁ”ﬂ Bacillus subtilis HA9INANUNIZFD
methionine, lysine az phenylalanine (Jeffrey & Kenneth, 1972, p. 345)

Han1sdIIeEN BTz iasdlsznaaeansaas ilunenualuh Imdnanls T
134 fiaafiirnasnans 41ia taeld Go-ms whsudeusunldlaunianisé deduans
lugtrenfnansaezdluseliunalilsfiu 100 a5y wudr wilauisdsldainissmie
reatlaiuiailesflsrneusaansaariluasuia 18 1iin Tned lysine, leucine A%
phenylalanine mnﬁqm’é@m: 14.37, 570 w8z 5.42 mANa1su dautlddinunianigén
feemlsrnavuaasnsmesiiludnfluasuia 18 sfinmuiy Inad glycine, proline Wax
glutamic acid mn‘?‘iz‘gm ARTREAY 19.20, 12.17 uay 9.82 ATNAIAL AuandluAIge 8
mmr;*ﬁ;mﬁﬂ?:nfammmma:ﬁiuﬁﬁLﬂuLLmnﬁiNﬁu Lﬁmmmm@iqr?mqamm:m:mums
nanfiuananafy InawlUinuilundndusiliainnsrusunistaalilsiulae el vt

Y o K v

U dl o a dl (=1 dl o a 1 = l=ll <
n7aaN WadagaunldsisiuasenadluarmaiinlitBuiunsaeriiluusazaianiiy
asAlsznavlwlinuntsnisfuaziillnuinaalfzinonuuansieiy (F3aug naisa,
2546, wii153) WewlFauweuEuinnsaesiluwdazsiasendinaldinuindanlsiu
whillaunienisén wudt Wl iaunedalatinsaesiiuauon 9 4lia ARTEuNMgenduliny
NNNTTAN ATl leucine, histidine, iso-leucine, lysine, methionine, phenylalanine,

. . d‘ ) d 1 a a d” d” a a rd‘
tryptophan, tyrosine War valine Teunariinasialsz@nsnmlunisifoudaqauvisanas

nn1sAnE ldumnausalil



A1514 8 Usraunsaazilurasdilaunianisanuidiinuntaanniasunaalan

UYSununsaaziilu(nsuillsau 100 naw)

iansavazity wlllaumaenisan wilauiinanann
(ATNIM DAILNAND, 2538) LA uARURIUA N UNN
Alanine 5.42 onen
Arginine 6.78 0.05
Aspartic acid 6.11 3.01
Cystne =~ - 0.22 0.05
Glutamic acid 9.82 5.42
Glycine 19.20 2.74
Histidine 0.72 473
Iso-leucine 1.60 3.55
Leucine 3.30 6.70
Lysine 3.93 14.37
Methionine 0.80 1.65
Phenylalanine 217 6.35
Proline 1261 ¢ 2.48
Serine 3.27 0.87
Threonine 2.00 0.94
Tryptophan 0.39 1.38
Tyrosine 0.67 5.70

Valine 2.42 2.84
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AINNSANEIAIE L*, a* ey b* aasilllnuinasldnFauiauiunldinunianisén
(m1319 9) IagiAn L* ilup1AIuadne HA1agsznd1e 0 (HaR1) D19 100 (4979919) AN a*
WAA serd9@8ume (+) wasdiden () gauAn b* HIuANR senIadwans (+) wasdtRu ()

a

Wuq1 ANdredUTmnun1annsén JAn Lr, a* uay b* 11l 77.62, 2.15 WAy 22.74 A1NATAU
luaniziadseadinuneanld J60 L*, a* was b* 1T 63.42, 0.37 WAy 24.37 ANNAIAL

aziul@dnan L* (Araanadne) aaaildinunianisdnfiaruinnanddinunaanls wlinu

b4

N1an19A1AIHANA NN NIl TRUNEARTA A1 a* (ANRuAs-1Ten) realUTaunaan Lé

(2
B o a

HAtesndandUlaunianisfn 49uAn b* (ANRMAee-11RY) salulnunnanlaliaAn
v 1 v
unndnddinunianisdn  saiuiduinuaauianiadan s (naw 11) 39ddmasauinnawdia
‘ 1 1 1 i a d
aanldn19dlen deuddinunianisfinfiawmaesaanduadnandduinuneanls waziiie

v
Bldarasnnuarinlilenu autoclave (AW 12) HARS g NTua1saraaaallinu

a“ a v S < 4 1 b % dldd A
vnNars\'l,m:mmﬂmlﬂmmﬂn'n'u,ﬂﬂ‘l:muwmmm'mmmamlm

A1919 9 MelfFaunauAefeaanisInaunndrasilaumenisanualdlo

Huanla
AA wiTaunianisan wWiTaufinananiAswaarasdaiiuia
L* 77.62 £0.27 63.42 +0.07
a* 2.15 +0.26 0.37 +0.18

b* 22.74 £0.13 24.37 +0.09
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a a o
2N 12 grgazaestdlnunianisa (A) uwazdrsacaneililaunudalaainiAwiviaa
Uanynuna (B)

a a a ' a a o
ﬂqiﬂﬂﬂ’ﬂ‘l]ﬂ‘iza“ﬁﬂ'\w NAaNR lﬂVlllf;ﬂsuﬂ']‘iﬂl‘fﬁ‘lﬁju'ﬂq“q‘id'\“’ﬁfiﬂuﬂ‘ié

nan1InaaaLlszansnmaeallinunaan ldannidmuaaseaslariuinluanioy

a

panan Llunisldifuemsaasdeaanunss nFsuisutudinunianisdn Tasasaide

9 q

wuANGBY 3 1A AB Bacillus subtilis TISTRO08, Staphylococcus aureus TISTR118 Waz

Escherichia coli ATCC25922 Saunuiinuieaasuuaiiize 3 18n Niaeslu peptone water
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Anulindutenas 1 gungdl 37 asAnaidas Wuszazioan 24 42l wudn dindnudis
199 E. coli, S. aureus WAz B. subtilis Miatlu peptone water Nu@nld dunwingadl 2.32,
6.50 WAz 7.81 niN AINAIAU Aounaminuieeeade 3 1HaNA8aly peptone  water
NN19A WEwmineatl 2.17, 4.93 uaz 1.96 niu Ausey Wenfaufiauni1eada wudn
0” s k2 = B ] ' o [l a o © o aa 1 :’ o ¥

umidnuieres £, coli HAnlsiuansineiuatnafidadnAyn1eana (p>0.05) dauinminusia
189 S. aureus WAL B. subtilis HAANFNTURENITIIIENATUN9ETA (p<0.05) AIA1319 10

el

& O a o v 1%
A1979 10 WInUNuRsrasLuARTaNLaasly peptone water AN NTUSREIAY 1

\Hadaunid - uhllaufinAnaniasuase
o L .. vldlaunianisan L. .
(NTN/27%19 100 HARART) Aa3daInunu
E. coli ATCC25922 2.17% £0.27 2.32° +0.07
S. aureus TISTR118 4.93" +0.26 6.50° +0.18
B. subtilis TISTR008 1.96° +0.13 7.81% +0.09

wanEUR: a-b sadnmsssiuluuaueuiauuAnsiuetniitddny (P<0.05)

el annndeaiunanisAneaeg Aspmo, et al. (2005, pp. 3717-3719) 44
nnseietAuaee9lanAen (Gadus morhua L) faseulasfiily wudnluinufings
15 Wanumunuiuseasadqaunid wazdnsnisadyaedens £ coli, B, subtils,
Lactobacillus sakai, Saccharomyces cerevisiae Wax Aspergillus n/ger'?iﬁﬁ'l@]\‘mfi’]

!
=KX o

wilaunnansAn uanns@nsnaea Vecht-Lifshitz, Aimas and Zomer (1990) T49iNn19LAR

willmuannirinaeannlsauulsgihlanlaedinistieasaies wudnlulnuiindalsinli

d” a va 1 d‘do 1 k% =

\ a3ty lfiAng Bacto peptone NHANMUNEAINTIEIANIA HANIIANEIIES  Clausen,

Gildberg, and Raa (1985) damdmildinuanniaseslulatnaninedinisteasaies

v 2 1

lnemaaeuideda Vibrio anguillarum Tunhlinunedsléiufaudieuiyu Bacto peptone

WudWIe V. anguillarum @nsnsaiadyluiluing Ananliangn Bacto peptone uanannii

NANIIANEITI8Y Mahadeva, et al. (1978) MAnmAN snamlUlnuanlainsswsa
B o " v o‘/’ o a 1 o oy o d’/ cll o o” o

(Nemipterus japonicus) Tatldanvissausazienliadniiiuuaziiatanuananaingu

dealaslfioulaitilu naaauadnuanunsalunslfifluasemsdniuninasyuay
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n1sinFrnuaesqausd wud uhilsuiadaldaintelamaauasunazidaaainiindi
IHHANSIATIDIRAUNTHANGA
=

NUANITNAAeY daunddnUUnunNAR AN Fu T sAuand U Tnun1anigéin

o

wilnsaariiiuduau 9 1tia AN unsaacilugendlulaunianasin vl

a a

ANAINNTRTUNTIRT TR UANTENY 3 9lia Andn Taend@a B, subtiis a3ty lAAN
@

2D
ho)

&
v
o

WasannwidinuneaslsannidsnaatarvuiniesmlsznauarasnsaasiluAsuia 18 18ia
Tneidl lysine, leucine uax phenylalanine NNAgA

B. subtilis #A21NAN1IZABNTART ALY methionine, lysine WAY phenylalanine
FeluUinunnanlailiunansaazilune 3 alanunndnduinunienisén B.  subtilis
=3 ac =1 1 o £ o‘l o %% o s 1 v
asanralasy ldandn MliunudnuivaesuuanFadiAarninndddinunieanisén
Wuwdeaiude S. aureus NAANNFARINNTNTARL RN glutamic acid, histidine, iso-leucine,

. . Iog; o k4 o aa dl a ‘d. v 1

lysine was phenylalanine warn uinuwivrestaswuaiizeluddinuiaani ldacsunnsng
ar o” o v & aa v 1 1 o/ e d“
Autimdnuwiaresdadnuai e lunliinunianisdrldunnwindy B, subtilis 1184310
luildTrunnanisdngdafinsaazllu glutamic acid unnddinune@ninld @e S. aureus

=

lunldInunieanisdn asarunsalinsaasiluinilduininuisaeqigasuuanFaiaAn

v
[

IndAsaiu ludouwaeade £, coli Anannsinsnisluntslinsmesfiluiivannuane Ae i
alanine, aspartic acid, cystine, glutamic acid, glycine, methionine, serine WA threonine
R BiiminuiressaduuaiFeluddlnunndannls wasluddlnunienisinisnla
1 s 1 a o © o/ aa
LANFANNNUBL NN ULATATUNNENR (p>0.05)
a a b 71 d" dl” a a o o
Anuanisnaaatlsc@ansninlunisldillue visiaaaideqaunse lnadaun
d” d“ a a o a dl a

naunullinulugrsesidasdeaqauviss peptone water 1edlsinlalaslamnnuanann

wiinaadaupzadlureslaiviin wudraruisatn il nauwnuniiaulugasamisiaes

b,

-

a a o v & 1 o | i o (9 a
aqauvsd peptone water MHiTuatineg Tnaaruisadluunaslulnsiaudmiuninasyaes

v
& a o

a a = sia o % 0” s v d’l a 6 a d”
\TaqauYias 2 1ln A8 S. aureus uaz B. subtilis M ltnENUINTIBUTEAUYTE 2 TlAN
a 1 O’I o v d” a = e‘dl a d‘, d’l a a 6 d‘ 2
HAmnndiminuiared e AuisEaT ey lue M IaTaqaunaE peptone water 1114
WUlaun1an128n 491 E. coli i Wil lnunnaslanuluinunianisdngaiunsa ldithuimas
lulasiaudauiunisiasylaliuansneiu Wesan £, coli Afiarasnsaaziiluinaniily
a o o & . ¥ a v a < v o o v
nanuanesue N 1TEe £, coli aunsaldnsaazilulinanaaiisa dedanaliuiniinudiaaes

d” . d‘ a d‘/ dly a o :/1 a [l ] o
1ia E. coli °nmmlumma‘t.ﬂﬂwn@@gaumﬂ peptone water Y4 2 alaianlsuansnaiu





