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1. gunsnluavarsiadl
1.1 nghu
Uala (Mong Catfish; Pangasius bocourti ) #ldlunimaasaduvailuadssainnszda
WWertusuniminlasiadsiar 12 - 1.5 Alanfy ddevnundarluimiauasnu us3ld
pananadnudnsaduiviuniudsdundesiiiludandaievalusdethudainiu 1:2 (wa) sntu
gudundimedvineluladems uninerdeveuniu Wszoznadwdduiuinaunsetiudanss
AUz 4-6 dalus
1.2 @l ¢ |
asalinsndmsuinsiei
1) n3alnsnaslsezdin (Trichloroacetic acid; TCA) &% BDH
2) ninlslasAaasn (HCL Bva Merck
3) aauwasdama (Cu,50, . 5H,0) e Univar
4) Toideunsuaiun (Na,COs) 8% Univar
5) Teiendinsm (Na,CHO; . 2H,0) §%a Univar
6) lniduailansenlud (NaOH) 8vie Merck
7) 3alalasnasin (Tris HCY 8% Sigma — Aldrich
8) Iduwuaa (Folin-Ciocalteu’ phenol reagent) 8o Fluka
9) Inls%u (Tyrosine) fvio Sigma - Aldrich
10) ozA3anlud (Acrylamide) (C;HsNO) B Sigma - Aldrich
11) Ua azA3alus (N,N’-methylenebisacrylamide) C;H;oN,0,) fivie Sigma - Aldrich 12)
leidion laada dan (Sodium Dodecyl Sulfate) (Cy,H,sNa0,S) fvie Sigma - aldrich
13) TEMED (N,N,N’,N’-tetramethylene-ethylenediamine) (CgHgN,) fvie Sigma - aldrich
14) wonludlsudain (NH,),SO,) 8o Sigma - Aldrich
15) s wesuaulaesuea (HS-CH,CH,OH) §%e Sigma - Aldrich
16) nd1w838a (C,HgO,) Bvfo Sigma - aldrich
17) Tusluilyeaug (CyoH;oBraOsS) Fvo Sigma - Aldrich
18) Inadu (C,HNO,) Bva Merck
19) AUNAT UTaREUYIUQ R-250(CasHagNsNaO;S,) §vio Sierna - aldrich
20) Wsuea (CHLOH) 8o Merck
21) N3AoEdRn (CH,COOH) Bve Merck



22) 1-(L-Trans-epoxysuccinyl-leucylamino)-4-guanid-inobutane (E-64) dvia Sigma -
Aldrich

23) Soybean trypsin inhibitor fvie Sigma — Aldrich

24) Pepstatin A 8 Sigma - Aldrich

25) Ethylenediaminetetraacetic acid (EDTA) §ve Sigma - Aldrich

1.3 gunsal

1) iaunLiio B¥e BIRO Ju 822 E97 Useinmanigawsni

2) in3pautudsuuuaimiu de RIVACOLD Usineilne

3) w3esduna e SEIT fu 1878 wedel MASCHIEN Usenewassiu

4) Lﬂ%‘laaﬁmyﬁnejzy,cmmﬂ fi%e Super Vac 4 021-336 Uszmeigasiu

5) gusiudla %o SANYO §u SF-C995 Uszimalne

6) 819RIUANRMYT Be HAAKE fu DC 30 Usuimeiwassiu

7) w3osTamanuidunsasa (digital pH meter) & Mettler Toledo U 5-20 Usuina

anigeusnm

8) in3eslaluFluies Biio Ystral ju X10/25 Ysvineioasiiu

9) w3edlaluiluies Bvio Nissei ju AM-8 Uszmadu

10) gunsaluaziAdesiedmiviinesisUuuuTusiu Mini-PROTEANOTetra Cell Etfo BIO-
RAD Usemfanigeiism

11) in3eavyuuvdsaruneugfi B%e MARCH LEGENDO

12) indesanalasinlniines e Perkin Elmer 34 Lamda 25 UV/VIS Spectrophotometer
UsenAanigawsni

13) in3peindnvaiiioduia §ve Stable Micro System U TA-XT2 texturometer TAXPlus
Useimadangy

14) \A30931AT 1AL e Sartorius U MA30-000V3 Useine

15) in3padalwilmadion 2 fumis Bve Sartorius U ED3202S Ysuineaieasiiu

16) i3padalwilazBuaveiion 4 sumia Be Sartorius U BP210S Useineignsiiu

17) gunsaluazialesdiedmiviessimandl uaymenwitugu

2. BMIveasy
2.1 msAnwRanssuvseuluusiwalunduiiiovalusun
2.1.1 MIATENIngAY
vhuanlasanwuin 1,200 - 1,500 n§u &nirazetn udilevandaeile PIUANRYI

veuiloualuaualiliguiu 5 ssmusaidea ynduneuveanisimieuiiogne ufussyiedislugalnd



Ww5au (polyethylene bag) geax 50 n¥u muldanmvagyinia mnﬁuﬁ%‘ix’mﬁwﬁqﬁqmmﬁ - 20
ssmnwaldea lngldarlunisnaassiadu 3 Weu (awlasn Benjakul and others 2003a)
2.1.2 msfnwmavasgamgiidemsiaueulesiiusiiualundranifeuailusun (auvas

211 Morrissey and others 1993; Benjakul and others 2003a)

1) thwilavatun 3 nu Uil 45 50 55 60 uax 65 serniwALTYa 'luaha*tfwmuauqmwgﬁ
1 90 i Mnungaufierdsasavarensalaseasls exdAnifu anudududosas 5 Usims
27 fiaddns 1t luleludluddenu 10,000 rpm Wunan 5 uii udituisssanus
5000'¢ Wunan 10 wil ihdniiduvesvarlalviessiviunadndfiaranelaluasazaensa
lnsmaslsazd@n (TCA soluble peptide content) Iﬂa"z”ﬂmmLﬁu‘ﬁu‘uaaLﬂﬂlwéﬁa:a'wlﬁﬁqn
Uamﬂéaaaanmwé”qmnmsﬂuﬁqquﬁﬁm‘] a8 Lowry Method (Lowry and others 1951)

(MANwIN) '

2) uifouaun 3 n3u Vit 45 50 55 60 uay 65 ssrTAFEa luéwﬁ'lm‘uv-)uqquﬁ
1 90 Wit MntungauAtende arsararsledion landa Fawn grun)il 85 vaA AT AN
uduienar 5 USies 27 fiaddns antuhluleludluddennuss 10,000 rpm Wunat 1 uiil
ihlufusieigamadl 85 ssmwaldoa Wunat 60 wit udrthunisafenuigs 5000 Wuna 10

a i v

i ﬁwdauﬁvﬂumaqmaﬂa'l,ﬂLtﬁaﬁ'ﬂﬂ‘iLﬂswﬁgﬂLLUU*uaﬂiJiﬁuImwﬁamnmsﬂuﬁqquumm e
78 SDS-PAGE (nawuan)
3) NMINUHUNTNAADY

yhnsvaaesiaiasIu 2 6 uiagganIMARBIliATIziNAaEtien 2 91 Taan
uNuNIMAaBILUUENAaBR (Completely Randomized Design; CRD) WUS8ULBUAIULANAIITEWIN
Aadsveminuusie3s Duncan’s Multiple Range Test (DMRT) fiszsuninuidosiudosay 95

2.1.3 m3Anwnaves pH denisiaueuledlusiualundranilovanlusun (Faudasn

Yongsawatdikul and others 2000; Klomklao and others 2009)

1) tuifevaiua 3 nfu naufutes 12 faddns (Mcllvain’s buffer Gsusznaugas
ladsndamnanududuy 0.2 M wazlodondmsaamitudu 0.1 M dwsutag pH 2.0 - 7.0
pH 8.0-12.0 14 glycine-sodium hydroxide auutu 0.1 M) lnggas pH fidnwite pH wifiu 2.0
30 40 50 60 7.0 80 9.0 100 11.0 uay 12.0 Unilgaumadl 60 ssrwaidoa (Hunat 60 wail
(@nmsAnsdasiunuitnisusuiunia 60 wiit linumswisuwasesUSnanulngiazanglaly
asazanensnlasraslsesdfnatdidod ) mnﬁ’wqmﬂﬁﬁ%mﬁwmsaxmansmlmﬂaaisax%anﬁ
Wuiiiinrundududesar 7.5 Usuans 15 Sadans ntnilulsludluddeainuda 10,000 rpm 1y
na1 5 it udrtumisaieamds 5000 Wunar 10wt thduilureamanlaluudnily
Anniviinadlndiazansliluasazaensalasaaslserdin (TCA soluble peptide content)
Tﬂﬂ’?ﬂﬂmL?Tuﬁu’uaamﬂ'[wéﬁaxmﬂlﬁﬁgﬂUameiaaaanmwﬁamﬂmsu’mﬁa pH #139 oy Lowry

Method (n1ANLIN)



2) thiifevatun 3 1 nauRuTTWes 12 Haddns Tneda pH fidnwde pH Wit
3.0 4.0 5060 7.0 80 9.0 100 11.0 way 12.0 Unlgaumygdl 60 ssmnealdea Wuan 60 i
(MnmsAnyuiiou) ndungafierdsarsararsasazaneluden lawda Faus Qaunndl 85
parwalsa Anududutesar 7.5 Usues 15 fadans nnhlulslufluddeainumda 10,000
rom Wunim 1 il dludusefigumgdl 85 ssrueaidsa iunat 60 1 udrdunissdieauds
5000 g WUuiaan 10 unil ﬁﬁd'suﬁLi‘Jumaamm‘la‘[ﬂLté’aﬁwlﬂﬁtﬂiwzﬁgﬂmeaﬂﬂsﬁiﬂﬂwa”qmnmi‘u'u
78 pH 619 f7878 SDS-PAGE (nANwIN)

3) MINUHUNMINAGDY HINITNAABIIMUATINIL 2 1 WAREYANITNAABIINATIEN
napgeey 2 91 lngauHUNIIAaBILUVdNAaan (Completely Randomized Design; CRD)
Wisuisumuuandsznindiaisvemsnundaieds Duncan’s Multiple Range Test (DMRT) #i
‘s:ﬁummﬁaﬁu%@pax 95

2.1.4 MsAnwmavasanstiudaeulealiusiasemsinueuleiivsiwalundwiiiavan
Tueua (AaLdasann Benjakul and others 2003a; Klomklao and others 2008)

1) Wevatua 3 nIu wanduansduganiseulsilusfiuasuiirnududugainasai

1-(L-trans-epoxysuccinyl-leucylamino)-4-guanid-inobutane (E-64) A1y

WUTU 0.1 mM

soybean trypsin inhibitor ANy 0.1 n31/anS

Pepstatin A A2LUNTU 0.03 MM

Ethylenediaminetetraacetic acid (EDTA) AMINYU 2 mM
ﬁmﬁqmuqﬁ 60 BIFTALTYA WAzl 60 WY mnﬂv'wqﬂﬂﬁﬁ%mﬁ’mms@umsaxmansﬂlmﬂaa
Tsord@anifu mudududosar 5 auiviinasaavienindy 30 fiadans mnduiluleludludsae
A5 10,000 rpm Wunan 5wt wdduwiesiieanuds 5000'¢ WWunan 10 vt thdudiiu
gpavmlalviessiviinadindfiazangldluansazanensalasnasises@in (TCA soluble peptide
content) s nrududuveaulndfiazansldfignuanudesssnumdsanmsusiigumniinne ne
Lowry Method (AAlUIN)
2) nawnflavaun 3 n¥u fuansdufnseuleusiuandianududuaninesi
- 1-{L-trans-epoxysuccinyl-leucylamino)-4-guanid-inobutane (E-64) A3
WU 0.1 mM ’
~ soybean trypsin inhibitor ALY 0.1 N3N/AnS
- Pepstatin A @11t 0.03 MM
- Ethylenediaminetetraacetic acid (EDTA) A2MMWLTY 2 mM

a

Unigungil 60 sarwaled waziial 60 w1 MNUuNeAURzeIMe Malinaisazaisaisazany

v

loiheu lawnda daa gamgll 85 asanwaidea Anududuiosas 5 ullusunsaaineminiu 30



A a

fiaddns antuiiluTaluFluddsanuds 10,000 rpm WHuna 1 wil luausaigamall 85 o
wadva Wuan 60 uiit wihduwisemsanug 5000'g {Wunan 10 unit thdniduveavailaly
wanhlulinneiguuuuvestdsiulaovdaanmsunsag pH s #2638 SDS-PAGE (mAmwan)

3) NMTINURUNITNAAB
vmsvaaesianuas I 2 61 usiazgan1MAaedAsIinaeE o 2 91 Tngnaununmaaes

wuudunaan (Completely Randomized Design; CRD) WW3suiiisunnuusansessnindaiovemisn

LAFE8 Duncan’s Multiple Range Test (DMRT) fisvdumnsndesiutesas 95

2.2 msfinwwavesnsidanadanunmwvasnanniovalus

thiifeuatlusun dunaniu Nacl $osas 2 geniminidevan USupuduveaiiovauali
Wueway 78 ﬁapifm%a vinsdunailu Hobart silent chopper 1luian 6 unit murugamai
swiwmiﬁuwaﬂﬁlﬁquﬁu 15 ssmnwaidod tnnusslugawanadin vinislaenniauasaiingalag
i3eslaniinaninae LLﬁ'JﬁﬂLf:aUmﬁchunﬁﬁuwauu,ax‘la'mmﬂusﬁluﬁaaumuLaammmé’udm
AUENATN 2.5 1ufluns mﬂﬂv’uﬁmnﬁmaaﬁqmmﬁ fagyhnsfnuiie 25 ssmwaidva 120 wni
Lﬁaﬁﬂmmsv‘l’wﬂumaaLaulsdﬁmwuénqmﬁma (Benjakul and others 2004) fauliarwioudi 90
asrwaldea 15 unil uazdl 45 50 55 60 65 wip 70 BarwA@EA 60 T mudaenslRALE e
90 asrwAdua 15 uiil uazihuangamgiisgsiaialusrniwauiudeuny 10 v dududvly
vieudugumall 5 esrnwadea Wunan 18-24 Falus wdrSuhlvieses

2.2.1 mshaszvinaantAguiioduia (fuUaannigues Yongsawatdikul and others
(2004) waz Rawdkuen and Benjakul (2008))

o w [l

ided1sainionld sesunszivvaiigumgiiviivenmgiivies (2530  aeen

v
< °

wadea) Unandaduieus 2.5 wufuns iulilugaanadnifetestunsgaudend udnidias
dnvnziledudalasinies TAXT2 Tasindwasuseiivilsioaunn (breaking force; strength) Tumiize
N3N uaysyeznnawaauan (deformation; elasticity) lumiiefiadwns lumsinsgidneasmaile
duda Todnsusrlunmsnaliu 1 fadwnsdeiund liuanznssnanvuadurugudnas 5 ladums
Tasiiasgsidnateay 10 4

2.2.2 mssinsgadtiminvosiaa (Expressible moisture)

AALUAIIINITU84 Bigelow and Lee (2007) ail Yanszamnsas Whatman No.3
(Maduriuguinans 5.5 wufwns) $1u 3 uHuwaznszAINTe Whatman No.1 (vuadurity
AuENa1a 7.0 WwuRLng) S 1 wiu imdeuiufulaglinszaunses Whatman No.1 agamly
an Wuugunssnsvuen danszaunsesiideunazndiannisldsetamatiingn 1.5 03 ndu
i lldlumaenduwisssunn 50 fedans wdniluiuwdod 1600'g (4,000 rpm) tJutia 15

g

U mﬂﬁ’uﬁnnssmwnsaaﬁﬁmaﬁwagﬂﬁm‘luaanmnwaawﬂum'ﬁm LAIL81M2881919889N91N



8
NIEA¥NTBs Usag e luTimingnase swe'\&maLﬂu§aaazwaaﬁwwﬂ’nﬁqmLﬁﬂlﬂ‘uaaﬁ’aasjmﬁuﬁu

(expressible’ moisture) GaiiIsA1UIUAIT

Expressible moisture (%) = 100 (thwindheiadue - imindatngaviie)

UMUNAI08195 UMY

223 wandumsyniigamgiishaquasiirudeut 90 swmwa@ea iy 10 wait 3 n% iy
amavanensalasaaelsezdindu mududuiesas 5 Uuns 27 fiaddns antuhlulsludludse
AWI57 10,000 rpm Huian 5wt udhthumisssheaua 5000'g Wunan 10 wii iy
vaunalaluiinseivdnaudlndiiazansldluaisazasnsnesdin (TCA  soluble peptide
content) TmﬁmmguLﬁu‘ﬁu‘uaaLUUlwéﬁaxmaléfﬁgﬂﬂaﬂﬂﬁaﬂaanmuﬁqmﬂm'sﬂuﬁqmuqﬁﬁm‘] lny
Lowry Method (mﬂm;’m)

2.24 Lﬁ]aﬁmumsﬁuﬁqquﬁmmLLaz’Lﬁmm%aw?i 90 asruwaIdea U1 10 WA 3 N3 LFu
asazargasavareliiion lawmda damn gumvgil 85 ssrnwaidea anududuiosas 5 Usinns 27
finddns i lulslisluddonnud 10,000 rpm Wuna 1 wil ihludusiefigumgdi 85 asn
waidea Wunan 60 Wit uddudssimuga 50009 Wunan 10 ud ddTduvesmanlaly
uinhlviesigiguuuurestsiulnendnnnsuniigamaiisngg #e33 SDS-PAGE (anawuan)

2.2.5 MIINUHUNIVAADI
yhnsvaaesiavuadIuL 2 4 urazyAnIsIAaeiiATinasg1eien 2 61 Tnenaunun1TAae

wuugumasn (Completely Randomized Design; CRD) W3suifisumnuuansnasswingdaiovemsn

a

WuAfIE3T Duncan’s Multiple Range Test (DMRT) fiszsiupruniesiufosay 95





