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ABSTRACT

The aims of this research were to characterize the protein composition and to prepare protein
isolate from the inner lining tissue from the gizzard of Arbor acres chicken (ILG). Proximate analysis
showed that protein (61.37% dry weight basis) was the major component in the ILG. The protein
components in ILG were fractioned and its solubility was determined. The results showed that an
alkaline-insoluble fraction (stroma) was the major protein component in ILG, while alkaline-soluble
and salt-soluble (myofibrillar protein) fractions were the minor constituents. SDS-PAGE revealed that
the major proteins in both alkaline-soluble and alkaline-insoluble fractions had high molecular weight
(MW), showing high intensity of protein bands over 250 kDa. It was also found that water-soluble
protein (sarcoplasmic proteins) fraction consisted of several protein components with MW ranging
from lower 20 kDa to over 250 kDa. Alkaline-insoluble fraction contained relatively low content of

hydroxyproline (1.75 mg/100 g sample), compared to food grade gelatin (134 mg/100 g sample). This



suggested that ILG had very low content of collagen. Based on solubility of ILG in five different
solvents (S1-S5), ILG had low content of protein solubilized in S1 and S2, which were attributed to
low content of myofibrillar proteins. High content of proteins solubilized in S3, S4 and S5 in ILG
suggested contributions from hydrogen bonds, hydrophobic interactions and strong disulfide bonds to
the structure. The extraction of protein isolate from ILG could be optimized by using 0.5 M NaOH at
45 °C with continuous shaking for 12 h. According to protein patterns on SDS-PAGE, the resultant
protein isolate exhibited a distinctive band over 250 kDa. The protein isolate from ILG had high
surface hydrophobicity (SOANS = 8888.67+255.15). Whereas total sulfhydryl content and surface-
reactive sulfhydryl content was negligible. Base on zeta potential, pl of the protein isolate was
estimated to be 4.75. Emulsifying properties of protein isolate form ILG was found to be greater in
alkaline pH region. The highest emulsifying activity index (EAI) and emulsion stability index (ESI)
were found at pH 9 (95.34+.3.25 mz/s) and pH 7 (1152.38+117.59 min), respectively (p<0.05). At
acidic pH, protein isolate form ILG exhibited greater foam expansion (FE) (81-118%) but low foam
stability (FS) (2.5-13.3%) was noticeable. Therefore, ILG, a by-product from chicken processing
industry, could be an alternative source of protein from the production of protein isolate used in food

applications.

Keywords: Chicken, Gizzard, Inner lining tissue, Protein, Characterization, Functional properties
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PN 2.1 : Digestive tract of chicken.

31 : Latour 118z Williams (2014)
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2.2 DIZINITDINITADUMYHITONILINITUATIIDNUY (gizzard)
AU (BN Y: Gizzard W30 Gastrolith) 130 ventriculus A8z IUsLUUMUAUBINITOENS
& o o = Y A T a . 5 Y Y &l A <
wileludadtln i lumsdesFana (mechanical process) Usznoudumendmiiionuaass 2
9 rihnadieiu Tasuagose g Iiuanaziden Iaeneluiingran Innwdh T azauegiie

¥IUUALDEB11T (Jacob et al., 2011)

NN 2.2 a) The front of proventriculus and gizzard.

b) The back of proventriculus and gizzard.

301 : Jacob et al. (2011)
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Gizzard

a

NN 2.3 : Inside of proventriculus and gizzard.

a) not remove inner lining gizzard tissue. b) removed inner lining gizzard tissue.

1301 : Jacob et al. (2011)
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3 4 [] = ] o 9 Aaa % I'd
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A = I a A da Y Ao o <3 =

esnn Tlsauiluasdsznousunsdridountyuiaved luagariulsnnvnadnauda
Y119 1M R1INn (complex  macromolecules) 1A TsAunaazatialidanus Insead e Tuana

1 o a2y Y A Y 1
uananuuazll lAvatenuy (nmi 2.4) 1dun

1. Tasea5191/gugil (Primary structure)

a

2. Tnsea§1anAeni (Secondary structure)

Y



3. Tnseerdr9mfonil (Tertiary structurc)

4. Tn39e51999397 (Quaternary structurc)

Heme
H
| R ’ ~Hydrogen s, —— B polypeptide
) bond
R @ Q )
B Q c¢) Tertiary structure
o polypeptide

" 9

(a) Primary structure

©2010 Pearson Education, Inc. (b) Secondary structure (d) Quaternary structure—

NN 2.4 (a-d) The structure of proteins.
(a) : Primary structure, (b) : Secondary structure ( 0-Helix, or B-Plated sheet),
(c) : Tertiary structure, (d) : Quaternary structure

301 : Russell (2009)
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2.4.1.1 laledu uazwia lulodu
Tslodu

"luTac‘fsmﬂumﬁﬂﬁzﬂauﬁﬁﬁmmmﬂmmuﬁ;ﬁuwm (thick filament) TnaN1/5u18s 45% V09
TdsauluTe IWuSa TuTedudlulusfwduesn Janwen 160 wiluwas Useunal 480,000 aa
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Wy dszneudlediuiin (head) HALEIUHIN (tail) éqﬁﬁﬂymwﬂummau (globular) wazud)

UNDU (rod)
wis1lulodu
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S 1
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U
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4 [ an @ 1 @ a
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2.4.1.3 TnslfluTodu (tropomyosin) wazInsliu (troponin)
nslfluledu (tropomyosin)

Ins T luTeduidszana 5% vealdsaululelvusa dsznoudrears Inanldl Ing wiia
a J o o o . . D o Y
uoah-teans Wunuluanyue two-standard , coiled-coil super secondary structure JANHUSANY
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2.42 TsAuanslamadin (Sacoplasmic proteins)
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aanuailuTo IS aand Tusau TsAutlsznniildun o lsfsiiadis 9 15U phosphorylase
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o o { ¥ Y] 1 a Aa o
ulmididgyiwolunduniiedail 6 ngu Ao lalasiaa (hydrolase) ond lasaniad
(oxidoreductase) WoaHUDaOONTHIA (polyphenol  oxidase) mwuﬂgmﬁmﬁ (protein-glutamine
<3 4 1 { o o 1
gamma-glutamyltransferase; EC  2.3.2.13) taziou'lmidus naundnguaziunuimlaonside
A a a o . o
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(transferase)



2.4.2.2 Nlsauning
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% Y] o 4 a a
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9
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Fafhanumamsersnan wazueumsnin i lsauluiden Saawsaanyaidenuis Tay
litimadousasueealudn Tusaudsnarniulnalalysdu (antifreeze glycoproteins ; AFGP) G?'N
WHuIndweives H,N [Ala-Ala (beta-galactosyl (1-3)-alpha-N-acetylgalactosamine)Thr] Ala-Ala-
COOH AFGP 1-8 U32nouaie n M1 50,45,35,28,17,12 1ag 6-4 Aaau 1ag AFGP 1-8 3
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Tu 3 Juezaniiu uaziinsaozii Tusiaduununas 1ulamsa
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wva A ] 1 Y Y Yy 9
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d . .

2.5 Tilsaule)aan (Protein isolate)

2.5.1 mamssnlilsaulelaan

T1lsau'loTaan (Protein isolate) 1 udruvedldsaunwionldoinmsmisaesdlsznoun
13197158 u00n WSDA (2003) 1@1¥ A0 meat protein isolate 133uilunansaainuen

=\ é ld' d' 9 9 o 3’,
TlsAunnnszandeaa azerauaz ludeuanmainnszuaumsudsginldnnudou nasniu
o Yy v 9 o Y 9 < A o wa Aa 9 ~ [
mldudesmenszurumsiude lagldanuduieSnunaanindaminuaz nanIn1eeImis
NS Tsfusgraiios 90% Usuia Tusiu laimu 1% vazlsuaudr luny 2% a1 AAFCO

A ] 1 3 1 ] {

(1990) @1 Hiomaee1saule Isanainaunaes 1 ndudiuvesnnnaesni Tsamilu
pandsznouran wIsy ldnnauvassasnlaonlasiidnosnlszneunlils ldsaueon uas
Y A ;A = 'R ' A Y v ' 3 o = ° '
aoaiifSunalys@u liteanit 90% veuinninuds edrelsnamds uimssmuamasgiuedis

[ a a

< o A 9 o = A a
Lﬂm/mﬂﬁ‘umﬂmmmmzﬁuamwuﬂmﬂﬂﬂmu"laiﬁmaﬁﬂWﬁﬁﬂ”lﬂ)@@ﬂﬂﬁﬁWﬂﬁﬁW%ﬂﬂ (FAO,
@ 1 1 $ < { A o @ a
2014) T5au o Tanausaana ldannatsunas unasiiluniiendonn 138 (whey) D1%iia
1 ] < A é v A a a 9 1 1 A % A a d' 1
AN LBU DAUNAD “b’\?ﬂﬁ]i}ﬂuuﬂ'ﬁwa@11«!!%\1ﬂ15ﬂ1@81\ulw5ﬁa1ﬂ HIDANANNYVUADUS) L BU
4
A111a1 canola meal (Wang et al., 2014) flaxseed (Silva et al., 2013) WoNIINH daausoana'ld
o 23 1 J Y &‘ v oA . § &’ 9
NFNIUT 1FY drunautsvesamuny (red tilapia) (Tongnuanchan et al., 2011) 1Wa1a1v19

18949 (yellow stripe trevally) (Arfat et al., 2014)

v F) [ '
mateseu T158ulo Tsan Taona liduaeuaiunnn 2.5 Tagazsuduainmsana lagly
e A ' E "o ~ Yy o Y} ~ °
11 N5A Wio A1 Vuegny pH - 7 TlsAutuauinazaisla arsazarelsauszgnihumen

v Y
Ts@ueanTasmsnenaiun liazaiseon aniudavi T
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Size Reduction and Homogenization of sample

-

Extraction of Protein

-

Centrifugation and Filtration of Mixture

:> Removal of Sludge

Protein Precipitation from the supernatant

-

=

Centrifugation to collect Protein Isolate

-

Drying of Protein Isolate

WA 2.5 : Process diagram for the production of protein isolate.

131 : aa1)ada1n Lasekan et al. (2013)

msanaldsaule Tsmannnnsinez ldanzmiuars wu msanaldsaule Tsanain

a ]

defatted peanut flour laeaniaf pH 9 Tasldgavail 40°C 1617 100 rpm ifunan 192 Tus Ui way

QU

a 9y

AE, 2014) MIANAN flaxseed A28 pH 9 ﬁqmwmmmﬁJunm 1 93734 (Silva et al., 2013)

U

Tudaiinminaassasanalugnmzimiunsanazee Wang et al., (2013) lanaaosana
TsauleTmana1nlnsa’la spent hen lasldnsa’lalasaassa (HCD uas Twdeulaasenloa
(NaOH) #i pH 2.0, 2.5 a2 11.5, 12.0 TagTaTad' i spent hen vasurinauaiuds U5y pa 19
Idaannziigeansnntiuri lliusdssdnihsunaradaiiud e soluble protein 11
anagneundulaeySy pHifly 5.2 MudiuvesTsauTamilddumo N noud
dnazanendundalaTus lud 151 pH 6.2 udriumiesdnass Moy ldsaule Taan msada

Tae 19351 Omana et al. (2010) 1a15lunmsana TUsauaniilodruinilu@idn (chicken dark meat)
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wuiuIaeld pH 10.5, 11.0, 11.5 1ag 12.0 @34 Song et al. (2014) analusauvnvuln ey
v 3 @ U I & gl.; a A aa o

wauuy Insuiinlusasiaiu 1:1 Wunai 1 9 Tue 911MiuAY 1M NaOH 300 Jaaans 1111/ Ta Ty

udidunar 24 99 Tue udrfunIsan 10,000xg 1 53719 AF0IAERIVIIVIIEIUT 1T

nade 1 N Hel 1 laeg Tadidlunan 72 9 Tuauduniu Taevi 1iuitsdrens o st anyu

[ <
DUUN I FHONUTA (freeze dryer)

-2 -2 &} H 1
myanallsauleTmannndanzannsoanalaslalyd ludiilelarmriunsaiandidae
H J adg Z o 9 Y o y ~ o 1 ) '
Wnauigu 11n1ulSy pH a2e NaOH uai Iihumdes shdrulaundsy pH 5.5 nseediu

Aznow 1dM15U pH 7.0 (Arfat et al., 2014)

msanalysaule Tsan wonein pH 1da datladenilannasetsualdsiunanaldnemnae

Tag Achouri et al. (2012) Taadallsdule Taanaina Tagls sodium chloride 11ag ammonium
1 Aa A a = ~ [ Y A 49!

sulfate WU luan1 RN 0.6-1 M NaCl Hananves 1saule Ixaanana laimsiivauain

AN 1A A& Aa A )]
12.5% Gluffﬂ’ngﬂl’llllllﬂa@lﬂu 54.6% Lluﬁﬂ’]'lgﬂlllﬂa@ﬂj']llmlusuu 1M

252 paandamsrnivesdsaulelvan
wa A 9 ) : a = wa A
A AVTAFININN (Functional properties) ¥94 11501 #a1e09 auanieamenintazmanii
=\ 1 a = 1 3 o ~
Unanenganssuved llsaulueimsszranemisuilsgl msnnsne M3 sue1nis Hazns
a A o Y A = an [ 14 ~
15 Ian guiia lumsyiminfenguedsauluermis (e Saurtuun, 2553) uaasluasieh

2.1

@15137 2.1 Functional properties of proteins in food.

wa Y A
qyyua HUIN

UseeaMauRd (organoleptic) f nau Lazsama

9 = A Y [ g v Y= A ]
anuiamuetatelscaimganszdu | anyasiiodula ANugaNNo01MIs0g Y

(kinaesthetic) 110 (mouthfeeling) AUV HAZAIINYY
7 . 2 7 -
MIIUNUUT (hydration) MIAZAIY ANUFUFU N159AUT NTNOIA)

mmeﬁ’u ﬂ’ﬂlﬁ’iﬁﬂ agNIsINAla

A Aa a av o a a ad
MIANDUNNIUDN (surface) msnadNaty nMsna vy tazmsinailay

[ a

M313JuFI9Y (binding) VAVANA (lipid-binding) azdunvens i

NAUIAZ ISR (flavor-binding)
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M31aA 2.1 (@o)aviiavea T1saulumsimrhnarag luemns

ua Y A
auya TUHIN

anvaz Iaseadia (structural) Y9IDIH19 Elasticity, cohesiveness, chewiness, adhesion
network, cross-binding, aggregation, dough
formation, texturizability, fiber formation

18 extrudability

U g =)
ANHUSNNNIYNTNUDIUUDDTINT ﬂ313J‘Viﬁﬂ LLagNITLNALIN
(rheological)

o Y A g 7 o q ¥ ~ v 4
m‘imwmmﬂumullclm 1/1ﬂ‘l/iiﬂmuunmﬂmﬂauﬂaﬁltau]lcvmiu

2
e M liitedad llmieaaeoula]
1mlu

< ' ol ' = 9 o ' 9 =
msuaIuney (blendability) s nouNNEIINY 15U LL‘ﬂ\iGUTJﬁT(ﬂ-

o A A 2 =
D UNa9d 130 l)saungmu-nedn)

Y a % [ 19 Y a A a a
TIATUBDDNFIAYU ﬂ@ﬂﬂullllclﬁlﬂﬂﬂﬁL!Wﬂﬂﬂ@

A aa @ J
N1 : "B Tauduun (2553)

wa Y Y A =1 ~ Y @ 9 = 1 A A 9 @
auadununvellsdumnervesnulasaaiieueslilsay nanasinedvesnuvuia
= v o a J (%
Tuana Ysuanazmssadesdrvesniaozi Iulume Tudmil lnd msnszaiearvesilszquu
= dyw d‘ 9 o a aan 1 [ 1 = o =)
Tuanavee 1sau wennnldungvenumsnalgnsesiunuszrinallsaunuTdsau ms

a ann 1 @ 1% J 4 1 o ¥ 4 o
ez enswnues Tlsaunvesdlsenouomisous @i luiu i mslulansa auiaanu

v
A v

] ’é j » A o
liiweuriwesTas@u (hydrophobicity of proteins) auiamuntinnddyveslsaulueg
[ I~ T A
umaamﬂumm@uﬂa
Q/Qd' d‘ [ 1 d‘ %’ e = 1 Y
1. AUUANNYINVAIUNBD UM (hydrophilic) voaTsau iy anwasalumsazaeld
= % a
voalasau (soloubility) mmmmmiumaé’nm (water holding capacity) ANNAINIT IUMTING
W09 (foam formation) AVAINITOIUNITNOIAT (swelling) HaANNAINITD IUNISINARa
(gelation)
waa A [ J ~ o . = ' o
2. efanmedduaruinse lviu (hydrophobic) voalUsau sy mmmmmiumsgmu

Tosiu (fat binding capacity)
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a 1 § % 1 { ?)} % g . '
3. audannelnuaiungeviiag 1vaiu (hydrophilic-hydrophobic)  weeldsAu 1yu
ANuE T lUNSINABa%U (emulsifying properties) tazANua1uTalumsinaneos (foaming
properties) (Zayas, 1997; W3 ‘Wd“]fﬂ‘imi, 2557)
wva I a v Aa a 4 a 4 o v o §
auiialumsiudias Ivsuenuduaz Iuivenudvealdsdu Tanuduusnunsi
o ] ard [ ] a Jd o A v W
Tsauvzgnaadud ldunsndniluilauuien egizuiediveseyninnoaassaiiilioiadu
@ dé} wa = == o W o Y Aa o 4 =\
waz Iuaedavy antaves llsaurariuanudagunlumsminaanusiomsinnung
] o =) 1 o 90’ % o .
18 190 M3 ldnsenyiiaaieg msihadanseneeaua n13vi1lesnsu uae whipped
. an [ 4
topping (BN 5aU1UUN, 2553)

v A

autiamaiusiiad oo veslisau Avanuaivisovesldsaunimlfifanissauaa

v
Ja v o A

<3 v @ o a da! g‘; =\ @ nm Yy A Y] v o o ] v
Wuedadunagildsiasuimetrutiuiinnuniiied 1a Ianudunusnuraledade mu pH
[ %’ = g a a 4 1
anw ldyeushuSnuiurm sianazesdlsznevvesTisau 31519 uazilszgueslisiu (Zayas,
{ @ g { Y oA
1997) Taheri et al. (2014) ladAnen 1158ule lsaanana lasndunaen lgvindananss (salted
. . X 3 v A a A 3 . | o
herring brine) BUTUIAAABINADDINNINANY D 18DTITI NGO (marinated herring) WA
= 1 Aa 1 A1 v Aaa I Aaov a 4 .
>50 kDa wuiludiuniivinaluanalnaigaiisaatinonssumaiudiasliess (emulsion
1. p 4 =\am. V[ & ' it 2 .
activity index) VIQQL?JE]LIG‘EJ‘UW]EJTJﬂ']Jﬁ’JHBHG] 1agy pH 2 UMFINGa (100.8 = 2.16 m'/g protein)
wazlimdgai pH 6 (85.98 + 0.9 m’/g protein) LANNAIUAAMATHAIIUAIAIVDIDUATU
° ' ' 3 4 4 X B
(emulsion stability index) #11AoliA1aAad081932AG N0 pH UMSINNYU Adebiyi 11ag Aluko
o11) fneldsaulelaanvingd nuaim emulsifying capacity 48 emulsion stability U®
TilsAuloTamanlimgengad pH 4.0 ienffeuiisunui pH 7.0 ez pH 9.0 Liang 1182 Tang
wa 3 av A 4 &
(2013) Anwiguautamniluoliadlweiveslisaulelwanvinga Pisum sativum (L) Tag
15e1NeUNY purified legumin 118 purified vicilin (PL and PV) 91 pH 9199 (3.0, 5.0, 7.0 1ag 9.0)
U = < I Aauv a J o A { : = o
wun Tsaule Taaaninaafiarwawnsalumailudias lwiossmngan pH 5.0 FalndiResny
. . . = v 9 = et 4 I a v A 4
99 isoelectric point LAIAINAIAINRENGADNAY ANNaNT0 TumsTludiias Ivieesveq
< g g ' ' {3 I v
TlsauleTmaaanori luaangiidlunia (pH 3.0) azlimgannluanziilunasvieiluag
A = = g a dy = I Aav A 4 A =
TagiionfsouieuTdsaune 3 wiiall PL azlianuaniolumsiudiaslwiossgeiga a9
vy o =2 . . A ' = A v . .
A0ANRDINUNANITANEIVDY Espino-Sevilla (2013) AinunTUsaule Twaanananin  Ditaxis

a v A

= I 4 @ Awv o o A =
heterantha (DAPI) 1]ﬂ'ni]ﬁ'linﬁﬂﬁluﬂ'lﬁlﬂuﬂuacﬁuh"hﬂﬂillagﬂqquﬂ\jﬂjﬂlﬂqguacﬁuﬂqﬂ pH 5.0 93

Y v
IndiAeanuya isoelectric point 1azliA1GIUUT pH 3.0 LAAINIINWANITANBIUDI Achouri et al.

U

a v A

2012) inuaaauiansusiad 15 uevud (emulsifying  activity, emulsion  stability)
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a 4 { [
az TWuiauoUA (foam expansion, foam stability) vodlusau'le Isaaiananaina1 (Sesame
.. A A A A 3 awv a 14 =
protein isolate) 11 pH 5.0 UA1gan1191 pH 2.0 pararuiiamsiluddad Iveosveslisauueniineg

4%’ "o d = 1 ] %I Y o A A [ @ A A
mu@ﬂﬂﬂ@ﬂﬂﬂigﬂ@‘ﬂﬂlﬂ\iiﬂiﬁuuagﬂ’]ﬂj’]ﬂvlilﬁlfﬂﬂu’]ua:] ENLﬂﬂalu@\iﬂﬂﬂ'ﬁ@,ﬂcﬁﬂmaﬁiﬂiﬁu%

U
¥

A A a a2 a9 S 9y 9 A IA 1 A I
WUAA 5 TUHAVRN 1U5AUDNAIY HaNIINUU ANMUNdUve TUsaunlnaneautansitlu
a v A g o
d1ad vlwesivuiu Tae Kuhn et al. (2014) 1adnu1n3 19 flaxseed protein isolate (FPI) i@z
flaxseed protein isolate (FPI) FIUNY whey protein isolate (WPI) WU® flaxseed protein isolate X
Yy 9 é’ [ Y ( ~ . . A dg! Y 1A
ANUAVNTUGIVY (0.7% w/v) 911 1HANINAIAIVOIATN (creaming stability) UAIGIVUAIY LA
FPI AU udu 0.7% wiv Judia¥unan WPI-FPI A1 droplet size 11ag creaming stability 9%
anad
) o Aq Y (7 v I a v A 14
dmsuan1en 19 lumsana Omana et al. (2010) WuARa 50 lumstudiiadlees
¥ [ {3 1 1 [} [ <3 1 []
voa lUsAunnieaIuntumdy (chicken dark meat) Yo lalinuana1snwantiosedislaill
[ o @ d‘ v Y t:; 1 [ = é‘ 1 = o W d' 1
WedAn (P < 0.0001) Hoanaalg pH N6y ualiagayuedaiied Ay pH 11.0 a9
% 1 A A Y A = A [ A [ A
Achouri et al. (2012) wWuNpaguiaEsiinves llsaule Tsaananannananaluanz il
N0l M (Ses-PI-1 M NaCl) f5outileuni soy protein isolate (Soy-PI) dzliaaiauiiansazaiy
Y
(protein solubility), A @ 130 1UMIuI (water holding) ttazauainnga lumsduny luiu
o 1 ¥ : ' @ o w 1 A I A v A 14
(fat binding) #1011 soy protein isolate ﬂfJNﬁuEJﬁ’Wﬂiy Lmqmanmﬂmﬂuamm‘lwgaas
. wa a P [ A ~ o
(emulsifying) Hazgaauian15ina Iny (foaming properties) ganiulon/Toumeuny Soy-PI 1y
] ] P [
weasrvaeugduvuTdsauveslsanleTmaananadredmfFeumneunyTUsaule Taaan
v 9 9 . 4 S !
anamunae Iagld Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) WU

anunTuveande lilinadegiuuulUsaundanald

'
1 =

a I 1% P
anuasolumsina IduduguauimFaiinnndidyedaviavesTdsaugailu

Y v

=y =N ] {
anuasoves Isaulunsinadldundengulduaznninueimalinielu Tusdunansa
(% v Aa o o v 9 < 1 a =
ARIAAz AT UNAIFUATT AN IMAaz Yo uad 1A a5 Tuszraemsina Tluazlian
a o I 2 o
ANUAWID TUMINA TNGI (Omana et al., 2010) auiianmsiluInuNsounueeTsAuTHaN

[ ' A = a Y Y = .
KA1 15U uHaINuIved sy guugl pH ANMUNTUY03 115AU (Zayas, 1997) Taheri

Y o

etal. (2014) 18d@nu1 11581 Te Tsaanana ldnininnden1dmiinlaneessq (salted herring brine)

WUINAIUVDI pH precipitated fraction UANNA N5 IUNTINA TNY (foaming capacity) LaZAI Y

[
=

A99UD4 TWH (foaming stability) ga4NgaT pH 10 (92.5 + 3.5%) uazeNgan pH 6 (40.0 £ 7.0%)

Q

Omana et al. (2010) W“]J’hﬂm?mUﬁﬂﬁﬂl&ﬂﬂﬁi)ﬂlﬂﬂﬂh (foam expansion property) U934 myofibrillar
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¥ 1 { I 1 { I 1
protein 1A UFIAY (chicken dark meat) ¥ lnluan1izilua1s (pH 10.5, 11.0, 11.5
s 1 A d%l s 1 d' d' dy 4 . N4
Hag 12.0) UAUNNVUAN pH Tﬂtmmqwqw pH 11.5 U9N1NU Rodriguez Patino et al. (2007) &3
YR wa a = A o o A ' Y
IddnunuauianismalduvesTdsaule Txaanananinmuaziuuafidiiunisdoosaae
o = . v . .

o 'lad TaetSoufiey foaming power 11AZAINAIAIVDI THLUDY sunflower protein isolate (SPI)
nazldsauloTmannmun138esf degrees of hydrolysis (DH) #1990 (5.62%, 23.5% LAY
= I a 1 =
46.3%) TaalHaTiun (Caseinate) 1111 11/5A 181999 WU foam capacity, MINUABLAZVOIHA?

v Y
meluldy  wazanuvumtuves InumuvuauaNnududuveslusauluaisazate Tag
sunflower protein isolate (SPD) luaunsatna Inulananudududinii 1% Heaunan
[ v v 4
anuensn lumsagaeien (27.9% A pH 7.0) Faanue o lumsazaeinazyuednua pH
4 [ o <
Y0158 Yuliana et al. (2014) AnyimsanatazaudnsmzvesldsauloTxaaanuldenuan
] a 4 1 = ~
ULUWHANNIUA (defatted cashew nut shell) WuIIANVEINITAlUMTazareveelsaule Taaan

@ Y a0 '0 A a0 'o A = 'y . .
ﬁﬂﬂqﬂ%ZNﬂWWTﬁ\im@ pH aaad LASUAINITAS DA INTANYA isoelectric point (pH 3)
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VNN 3

ASAUHUNMTIVY

(v J
3.1 Jaquazginias

a

3.1.1 In9Au

Q

{ y @ 1 1 v J
3.1.1.2 iemeriansziwz 1n 90 Inaewus 4rbor Acres
4 A J
3.1.2 ns09ienazginsal

3.1.2.1 Lﬂéﬂﬂ%ﬂamaﬂﬂ 4 AU (;'u New classic MF, Mettler Toledo, Germany)

3.1.2.2 Lﬂdilm Homogeniser (‘;'u T25 B, IKA, Malaysia)

3.123 Glgﬂﬂﬁ"ujﬂi au (Distillation Unit) (gl U Vapopdest 30, Gerhardt, Germany)

3.1.2.4 Lﬂéﬂi&iﬂﬂjﬂiau (Kjeldathem Digestion block) (g'u KB (KB-8S), Gerhardt,
Germany)

3.1.2.5 ¥aa ﬁﬂ“]f’f)ﬂcﬁgﬂ (soxhlet apparatus) (';:' U S306 AK, Gerhardt, Germany)

3.1.2.6 é’auau%’au (hot air oven) (;'u ED/FD, binder, Germany)

3.1.2.7 e Il (muffle furnace) (1 LT 40/11/B170, Nabortherm GmbH,
Germany)

3.1.2.8 m’%aﬁﬂﬁwmmﬂﬂﬁuum (Spectophotometer) (34 V-1200, MAPADA, Chinese)

3.1.2.9 Hot plate stirrer (§' 1 C-MAG HS7, IKA, Germany)

3.12.10 in5esfumssunaIunugungR (Refrigerated Centrifuge) (31 Legend Mach
1.6R, Thermo Fisher scientific, Germany)

3.12.11 in5eeTannuniunsa-as (pH meter) (j1 FEP 20/FG20, metler Toledo,
Switzerland)

3.1.2.12 yagilnsaiotan Ins IWsFd (Ju AB-6450, ATTO, Japan)

3.1.2.13 Tn@@mm%yu (desiccator)

3.1.2.14 91911AUANYUNYI (Water bath) (34 WNB29, memmert, Germany)



3.
3.
3.
3.
3.
3.

3.

1.2.15 Thermometer
1.2.16 Vortex

Y3 YA a ~
1.2.17 Qi longangii-20 oaruyaidyd
1.2.18 NIZAIYNTOI Whatman (U935 1 18 4
1.2.19 ﬁlﬁﬂflgﬁlﬁﬂi\l (aluminium can)

9

1.2.20 8180352141949 (crucible)

A Y
1.2.21 R3990

3.2 a9ni

3.2.1
322
323
324
3.2.5
3.2.6
3.2.7
3.2.8
Y
3.2.10
3.2.11
3.2.12
3.2.13
3.2.14
3.2.15
3.2.16
3.2.17
3.2.18
3.2.19
3.2.20

3.2.21

Conc. Sulfuric acid (QREC, Netherland)
Boric acid (Merck, Germany)
Hydrochloric acid (HC1) (Abantor performance materials, USA)
Sodium hydroxide (NaOH) (Ajax Finechem, Australia)
Copper (I) sulfate (CuSO,) (Ajax Finechem, Australia)
Potassium sulfate (K,SO,) (Carlo Erba, Italy)
Petroleum ether ‘ﬁﬁ@mﬁ@@ 40-60 DIFUS AT (Carlo Erba, Italy)
Acetic acid (CH,COOH) (Carlo Erba, Italy)
Ethanol (RCI labscan, Thailand)
Metanol (Fisher Scientific, UK)
Perchloric acid (HCIO,) (Ajax Finechem, Australia)
Isopropanol (RCI labscan, Thailand)
Sodium acetate (CH,COONa) (Merck, Germany)
Trisodium citrate (Na,C,H,0,) (Ajax Finechem, Australia)
Citric acid (C;H,O,) (Lobachemie, India)
Trichloroacetic acid (TCA) (Carlo Erba, Italy)
Sodium dodecyl sulfate (SDS) (Lobachemie, India)
Bovine serum albumin (BSA) (Sigma, USA)
Beta-Mercaptoethanol (B-ME) (Bio-rad, China)
Disodium phosphate (Na,HPO,) (Merck, Germany)

Potassium dihydrogen phosphate (KH,PO,) (Carlo Erba, Italy)

18


http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/Oxygen

3.2.22
3.2.23
3.2.24
3.2.25
3.2.26
3.2.27
3.2.28
3.2.29
3.2.30
3.2.31
3.2.32
3.2.33
3.2.34
3.2.35
3.2.36
3.2.37
3.2.38
3.2.39
3.2.40

3.2.41

Potassium chloride (KCl1) (Merck, Germany)

Tris (Fisher Scientific, UK)

Urea (Ajax Finechem, Australia)

Methylene blue

Methy red

Chloramine T

p- Dimethylamine- benzaldehyde (Fluka, Switzerland)
Anala R Isopropanol (RCI labscan, Thailand)

1- hydroxyproline

Coomassie Blue R-250 (Bio-rad, China)

Potassium Sodium Tartrate (KNaC,H,O. ,H,0) (Ajax Finechem, Australia)
Potassium iodide (KI) (J.T Baker, USA)

Glycerol (Carlo Erba, Italy)

Activated carbon

Acetate buffer

30% Acrylamide/Bis solution, 29:1 (Bio-rad, China)
Ammonium persulfate (APS) (Bio-rad, China)
TEMED (Bio-rad, China)

Glycine (Merck, Germany)

Vegetable oil

19
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3.3 35mMInaaeg
3.3.1 IngAutazmanieaingau

o dy d’ Y] [ 1 v J d’d %’ Y] a [ Y
Wutloomisnziwg In 90 IneneWug rbor Acres NIMINTzIM 2.1-2.4 Alan5u/ea
A v oA 4 J o v w o = a I 1
vinusEndorsien (Inenaua) $1a 2ariadnusiil ussyluganaradn inulunaesnlunssy
?:' <3 o 1 [ ~ o = Yy Y
WA ugns @I 12 vudNNauggAa NI suNEas do1tuma lulagnssaounandinm
@ A 2K o dy A o 1 v o Y
nsaanszie Molunar 1.5 sy, iwemdswinlaontinszimne lnudreshnnuazeinaie
¥ 2 < Y P ] ?z)z
ilszah Neldazdain dagaediaIntivinalszana sx 5 e’ Tagldnss Ins sntunssgluge
Aa aa Y o s o ~ Aa = 1 9 @ [ Aq v & 1
wodtensau udnihlinusnuingangii-20 sermiaadoa aundegldau (oo ld il
(AU 2 1ADU)
o A @ A A Y a 4 =Y =~ @ 9 g as
Wgemienszmz Ineson Budmsizimdsum Tusau Ty 6 wazanudu a1uds
Y99 AOAC (1999) wazasrvaaulsuialeason® Insay (Hydroxyproline content) A1NITVYDA

Bergman 10¢ Loxley (1963)
o U =S &' d‘ U \
3.3.2 msdwunnadnuazlilsAvve ukeonitanszmizln
d d . o .
3.3.2.1 msnsdvaavednlsznauvedlds@u (Protein composition)

o < =) 4&’ d' o 1 [ ax
mmsastvaevedfillsznevvealalsauneluwiismemianszimie Ia Tasdauilasninitves
Y 9
Hashimoto et al. (1979) #aSAIUANYUNY 4 DIAUFATI A0DANINTZUIUNT AWTAIVUADY
~ o w ) &’ .dl! Y] ' [ o v 9
Tunind 3.1 Tagvhdedraiiademisnszmng lnufSua 50 nsu vihnsanadie aisazaty
9
A (e158za70 A 1J32nBUAIY 15.6 mM Na,HPO, 1a¢ 3.5 mM KH,PO,, pH 7.5) 9nviuiinla/ TeTu
a s Y A . =i < A g A Y o
v lud A101AT04 Ultra-Turrax homogenizer NAIULTI 11,000 IO/ UIN Wuna s wii udanilyl
L 4 < -\ L r
J1113849 (Centrifuge) 9 8,000xg 1HuIa1 15 IR uaIulaainmsTumIea (Supernatant) 7 la
o 1 A g [ = gll o 1 Ay Y [ g’;
wazahauniluaznou (Pellet) Iilanadioasazais A 9nasa tharulanldnnmsananiass
@ ] <
5OUNITINAULAINAUAY Trichloroacetic acid (TCA) 18U ANMUAUTU 50% U IFANUIUTY
A ¥ . y . . < ' <
gamof 10% anuuii ldumeh 8,000xg Hunat 15w sz lddruld (Supernatant) 1Tlu
[ . . 1 { y 1 I [
TIUUDY non-protein nitrogen (NPN) AIUNANATNOUIINNTUUIN I (Pellet) dzluaIuved
water-soluble protein (Sarcoplasmic protein) hauazneun ldnnmsanaseasazarg A lu
Y Y
PUAUNIFDITOVNNTINAY UAWNMIAAAAIY a1aza1s B (e15azang B U52neuaie 0.45 M

o =) < Y A
KCl, 15.6 mM NaHPO, 3.5 mM KH,PO, pH 7.5)111TaTu? ludd201n309 Ultra-Turrax
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homogenizer # 11,000 souad Wunat s wid seuihlidumSesd 8,000xg 1FurIa1 15 WA
@U (Supernatant) ﬁ”lﬁ’imﬂudawum salt-soluble fraction (Myofibrillar protein) dauﬁ@ﬂmﬂau
nmstumies v lasadae 0.1 M NaOH 151181 10 hvesaznen ndeuiums niudeiio
Slunan 12 $2Tua et lddumed 8,000xg 1341981 15 W1 d2uld (Supernatant) 15114

AU Alkali-soluble fraction #IUNANAZABUAD Alkali-insoluble fraction (Stroma)

119111 Nitrogen content maqﬁ’;a&hﬂﬂsauﬁwm 1ag Non-protein fraction Tag 1433
Kjeldahl ~method (AOAC, 1999)  uwag asdvaeugluvuvesllsAualromaiin Sodium
dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE) Taeld 4% stacking gel 1ag 10%
separating gel A1335U04 Laemmli (1970) yonnninhaualasn limneimiEinalaason

FTnsau (Hydroxyproline content) ANIBVDY Bergman 41a¢ Loxley (1963)
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[ Sample 50 g ]
¥
Extract with A solution
v
[ Homogenize at 11,000 rpm for 5 min ]
v
[ Centrifuge at 8,000xg for 15 min ]

X2

|
y ¥
[ Supernatant ] Pellet |
Vs : -] x2
Mix with 50% cold TCA Extract with B solution [*
Il

To final conc. of 10%

Y

[ Homogenize at 11,000 rpm for 5 min ]

[ Centrifuge at 8,000xgfor 15 min ] il
| [ Centrifuge at 8,000xgfor 15 min ]

[ ] |

Supernatant Pellet
Supernatant Pellet

A 4

Water-soluble fraction
(Sarcoplasmic protein ) Salt- soluble fraction
(Myoftribrilla protein)

Y
A 4

Non-protein nitrogen
(NPN) [ Extract with 10-vol of 0.1 M NaOH and stir for 12 h ]
Y

™y

v,

[ Centrifuge at 8,000xgfor 15 min
|

v ¥
Supemnatant Pellet
v

(Alkali- soluble fraction)
Alkali- insoluble fraction

(Stroma)

WA 3.1 : Fractionation procedure of Protein composition.

A : Hashimoto et al. (1979)
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3.3.2.2 msAnyIMIaza18vealdsAu (Protein solubility)

asandeumsazatevedlilsiuTaosanlainindsves Roussel 1az Chefiel (1990) Hauana
Tunwdl 3.2 simsuisedaierdemianszimznooniu s nqu Nquay 4 N3N NuAN
#15aza1y Sl (0.6M KCl), S2 (20 mM Tris, pH 8.0), S3 (20 mM Tris, pH 8.0 containing 1% (w/v )
SDS), S4 (20 mM Tris, pH 8.0 containing 1% (w/v ) SDS 8M and urea) {82 S5 (20 mM Tris, pH 8.0
containing 1% (w/v) SDS, 8M urea and 2% (v/v) B-mercaptoethanol) 131195 20 wa. mﬂﬁ’uﬁﬂﬂ

4 1 T 4 I~ < 1 a o
21U 10 1AT09 magnetic stirrer PE1IABIUON IUNAT 4 %2 T3 NaIMniNee (Manewg : 111 S5

QU

a

v ~ I a1 o [ g/ o o [
laJus1u water bath Ngaingil 100° C iHunal 2 wiiineumsii llnauana) vinduihaiedian
y { { 3 S\ a <

YuiIean 12,000xg 11nan 30 Wi udmnla 4 va. v uay 50% (wiv) TCA 184 aula TCA

2 o < . < 1 o ) { {

anuantugameiu 10% udnir 1oy 139 40 9 funar 18 su. neudtunumiei 2,500xg
< < =2 U { A @

Funan 20 Wi muazneu (Madiula) 1la Wazaiedie 0.5 M NaOH Ins1zrvTuna Tasau

I <3 4
@203% Biuret method 1at1% Bovine serum albumin (BSA) (Yulisauinasgiulasnlosidudms
= o = = = gl/ % ) Lil

azanpvolUsaumuauaFsumeuainlSua Tilsaunuavesdiiogiegaaiugu (C) Nazaiy

9 I~
A18 0.5 M NaOH 1111381 24 wy.



[ Heat S5 at 100°C for 2 min ] l

[ Sample4 g

Add 20 ml of ST - S5
y

[ Stirr for 4 h at room temp.

-

[ Centrifuge at 12,000xg for 30 min

Gtracting solution

S1:(0.6M KCI)
S2: (20 mM Tris, pH 8.0)

1% (w/v) SDS, 8M urea)

wntrol (C) : 0.5 M NaOH

S3 : (20 mM Tris, pH 8.0 containing to final conc. of 10%
1% (w/v) SDS)

S4 : (20 mM Tris, pH 8.0 containing [ Keep at 0- 3°C for 18 h ]
1% (w/v) SDS, 8M urea)

S5 : (20 mM Tris, pH 8.0 containing

2% (v/v) B—mercaptoethanol

\ Supernatant

A

Mix with 50% cold TCA

[ Centrifuge at 2,500xg for 20 min ]

/ Pellet Supernatant

24

[ Dissolve in 0.5 M NaOH [ Add 20 ml of C

-

7

Determine protein content

A 4

Biuret method Stir at room temp. for 24 h

[ Centrifuge at 2,500 g for 20 min

Supernatant

WA 3.2 : Determination procedure of Protein solubility.

nan - aau1)adn1n Roussel L1y Cheftel (1990)
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3.3.3 mamssnllsaulelaanoiniferioniianszmnzln
Y 9 1 =S
3.3.3.1 WaUDIANUIUTUYDI NaOH aonsazaleuod TUsau

[ = dy d‘ v ) ax FI [ d‘ o 1 dy d’
myanalisAuanilomoniinszmne Indre35 19619 uaasaanni 3.3 ihdredilone
' 4 Y ! 901 [ 1 1 1 a
pianszmzlau 10 05y ATuiinanimidinuduen) laasluaiagilsuy vuie 250 wa. 1@w
A4 o Y Y ¢
@1582a18 NaOH N132AUANMTNTUAI (0.1, 0.25, 0.5, 1.0 uaz 2.0 Tua1s ) U5u1as 100 wa.
Z’, o ] U A [] ] 1 4 I U o y
vintuih s lueaiugugungii 35°C weednaoiiiouilunal 24 wu. newirliiu
= . A & a3 ) v 2 ;A ' 9 Y
IM383 (Centrifuge) N1 6,500xg 1wran 15 wn uaIlansauiunnSnasaiulanivue uas
o a o . { % {

Mg zilsuallsaudieds Biuret donanzimunzanasldiSuullsdugeaigalag

T¥nuiuduves NaOH dinga Amuranial Relative solubility Tagldauns

Relative solubility (%) = (A/B)x100

i A fo YsunallsAunazanld

B Ao Usma Tisaunanududunezaie ldgeiiqa

nazasv@eugluuvvesllsaudromaiin SDS-PAGE Ineld 4% stacking gel uaz 10%

separating gel A5V Laemmli (1970)
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[ Inner lining tissue from chicken gizzard (ILG) 10g ]

A

[ Extract with 100 m1 0.1, 0.25,0.5, 1.0 and 2.0 M NaOH ]

h

[ Shake for 24 at 35%¢ in water bath ]

Centrifuge at 6,500xg for 15 min

h A A
Pella | Supernatant
 —— J
A

y A

| Weight I [ Measure total volume ]

y

SDS-PAGE

NN 3.3 : Extraction procedure of protein of inner linning tissue from chicken gizzard using

NaOH at different conditions.

3.3.3.2 WavedguuiaanIsaza1eved llsau

o U | dy d’ v 1 v Y = 1 90’ v ] 1 )
mmaﬂmuaw@Wmﬂﬁmww"lﬂm 10 DN (UUNNMUINUNLUUDU) °lﬁaﬂum@gﬂ%mm

=1

YUIA 250 A, IANTITAZAIY NaOH Nszauanudutuimunzanande 3.3.3.1 /511935 100 wa.
9 [
nninh luyluewargugungil Tasaruguaungiii 25, 35, 45, 60 1Az 75°C 1UE10Y1S

aatiiputluna 24 yu. Aewi lUiumIsa (Centrifuge) #1 6,500xg Fura1 15 w1 Hudule

@ J g o a 4 .
wHoutiunnilsunasaiulananua udwihmsiaieiisua TUsaudae93 Biuret
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3.3.3.3 WaYDITTeTAIMeMIazalsvedllsau

o a/ ] &1 d’ o 1 a/ Ly = 1 sol 9 1] 1 1]
hdedutiowemisnszne Inun 10 niu (uiinanimminuduen) ldasluviaglauy
YUIA 250 VA, 1ANEITAZa18 NaOH NIzauaNuudunmnzanands 3.3.3.1 511a35 100 wa.
Y [
vinini lddulusnaiugugungil TaearugugurgiinuuizawsInde 3.3.3.2 1wg10619
A < ' ° y = . A <
aattlautlunan 3, 6, 12, 24 uaz 48 wu. nouti liumIea (Centrifuge) M 6,500xg 1Huan 15
a g 1 9 Y= a U Z’, Y ) a d A = 9 am
win uaiulandentiunnlsuasaiulanivua uariimsuasigvlsua ldsauaieds

Biuret

=) &} 4 [*73 1
3.3.3.4 mananldsaule Tsananiiowomisnizimg In

o w ] i} d' v 1 [ = 1 901 % [} 1 1
haeguiloomisnszmz Inun 100 a5y @uinaniminuivew) laasluviagiasuy
Aa A @ Y Y A 9 g)/ o
ANEsaga1s NaOH Nsgauanudnduitiunganande 3.3.3.1 YSuas 1000 va. vinuii
1 1 a a 1 1 1 d' d' d' 9 9
Unlugnaugueuigil Tasniugugungiuaziviiednaoiiosluanziminzaui lavinde
o w v o X = 4 A <3| A < 1
3.3.3.2 wag 3.3.3.3 muaay neuth liumdes (Centrifuge) 7 6,500xg 1Huaan 15 w1 inudIu
Y [
Tawndsy pH Iiminy 7.0 #ae M HCl nvu 1 Ui IR edeasons e wwhur e e uns

1 < 1 { a 1
UAPNLIS (freeze dryer) daunnan laizoni 1usaule Toan

3.3.4 msasaeuanlireurhuSnaNuRA (surface hydrophobicity)

A5I9801 surface hydrophobicity ¥ 4#10e14 11581 lo Tasiana1u35ue4 Benjakul et al. (1997)
114 1-anilino-naphthalene-8-sulphonic acid (ANS) 11J1 probe Tagazaisaingnalilsaulo Taan
1110 mM phosphate buffer (pH 6.0) 71#) 0.6M Nacl 1@Tiaamuidudi 0.125, 0.25, 0.5 uaz 1
feanswilaaans mimimhaisazmaiiefemianszing I3z 2 yaaansuinlgnseny
a15ava18 8 mM ANS (11 0.1M phosphate buffer, pH 7.0) 131103 10 luInsans vmsiam
fluorescence intensity Y83 ANS-protein conjugate TaeTld excitation wavelength ﬁmmﬂnﬂéu 374

W1 TUIUAT 1AL emission wavelength 11 485 W1 AT IaalH1AT09 spectrofluorometer AAINNFU

a o v 1 J
Liﬂﬁuﬂ]@ﬁﬂiWﬂﬂ’ﬂNﬁﬂJWH‘ﬁiS’;ﬁ’JNﬂ1 fluorescence intensity LA mwm%’mﬁ’ummmsazmﬂ

@ 1 I 1 1 So‘ a ¥ Aa
mama%s1emurﬂummm“lwauummmﬁum (SoANS)
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a J [ a U a a
33.5 anriviinadalan3asiu (total sulfhydryl content) taziSinadfalansavsnm

WU (surface-reactive sulfhydryl content)

a 4 Y 1

AT total sulfhydryl content ¥oedd081411/5A1 To Taan Taaly 5,5°-dithio-bis
(2-nitrobenzoic acid) (DTNB) A1335v04 Benjakul et al. (1997) Tagtiansazaedlesnalysaule
Tian (100 Yaansu/Alaaans) Ysuias 1 Haaans wauny 0.2M Tris-HCI buffer (containing 8M

Y
urea, 2% SDS and 10 mM EDTA; pH 6.8) Y3113 9 liadans wanliannu vmiuhaisazaie
nauesonla 4 1adanIN AN 0.1% DTINB (in 0.2 M Tris-HCI buffer, pH 6.8) 131195 0.4
A Aaa Y o oA a = I = 1 A Y
Hanaas udnh lusfiguvnd 40 essuyadod iHunal 25 wii Jaansganauuaslaeld
4 K " d y

IAS04 spectrophotometer NANBNIAAU 412 U TUINAT 1@T8% blank Taeles 0.6M KCI, pH 7.0
UNUAIDE NTUIUTUI surface-reactive  sulfhydryl content ¥13B1A8INY 1A 1UIANYIF Y N3
AN total sulfhydryl content LlQ& surface-reactive sulthydryl content fuiatTaold molar

extinction coeffient N1 13,600 M cm’’
WA A YV ‘:’ o . =
3.3.6 MIATIVaAVANTATININN (Functional properties) vodllsanlelaan
3.3.6.1 MANGHA (Zeta (¢ )- potential)

1o da 9 v ax ) o i . Ao
ﬂﬁ?l%ﬁﬂﬂmﬂﬂﬂ%ﬂﬂﬂﬂﬂﬂuﬂmTl”lﬂ?‘ﬁ‘llm Nalinanon et al. (2010) Tﬂfﬁm Protein isolate N
Y 9 [ 1] I = Aa A a d Y A A
AUV NUU 0.5 ﬂﬁﬂ@lﬂaﬂﬁﬂﬁu‘lm 20 Mﬁa@lﬁulﬂ'llﬂﬁ'lg‘ﬂﬂ?ﬂlﬂﬁ@\i zeta potentlal analyzer
(ZetaPALS, Brookhaven Instruments Co., Holtsville, NY, USA) 1/51 pH vosaleaa laeldngalu
a I'4 4 o
A3NANUANTY 0.5 Tuarsusaaisazare Tnunaienlansonlad 1.0 Tuanslaels autotitrator

J

. . . { ' .8
19 isoelectric point (pI) azszualaan pH Nuaaam 4‘— potential Lﬂug{ua

a v A

3.3.6.2 antiamsdluiadlviess (Emulsifying propertics)

@

a a W U o . o 90‘
ﬂﬁ’Jﬂﬁﬂ‘ﬂﬂﬂlﬁu‘UﬂﬂWiLﬂﬂﬂNﬁ“ﬁuTﬂﬂﬂWﬁWNa%ﬂlﬂﬂ Nalinanon et al. (2011b) Tﬂaummuﬁﬂv 6
v .
1Haaans Laza15a2a18 Protein isolate 0.2% 1WiNAUNN pH 1, 3, 5, 7 uaz 9 UYsuias 18 Haaans
Y Y o Y A . = < I A od aov o
Wﬁmiﬂ!‘lﬂﬂuﬂ’lﬂlﬂﬁﬂﬂ homogenizer NAITNLTI 20000 rpm nJunm I U N INUAIUNTUDUAY U
1 a A = @ = 4 ES o
ANFAIUNAWNVDINTIBUSUT 50 Uliliﬂiﬁﬂi‘ﬂl’!lﬁW 0 g 150 umwmmﬂiaim'lw TMNUUUIN

HAUNUA1582018 Sodium dodecyl sulphate (SDS) 0.1% USu1as 5 Hadans nauliannulaely
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9 ] ] )
vortex 10 2117 91n1iuii T dasinsganaundadlense spectrophotometer N439A1WE1INAY
I
500 W1 Tuwas Tagldarsazate SDS 0.1% 11U blank

° 1 v AAa 3 av A 14 . - . =
Murumasinanssunniusias lvoos (emulsifying activity index (EAI)) {8g A¥UAIY

AAIVDIDNATY (emulsion stability index (ESD) Taeldauns

EAI (m%g) = (2 X 2.303 X Asgo)/[0.25 x 1512t T5aU (nF1)]

Ty A, AoMn1saanauLaed 500 w1 Tumas

ESI (11%) = Ag x A/AA
e AA=A, - A, 110z At=150 uad

Ay Maz A, ABAINITAANAULAINAINEIIAGY 500 U1 T1masNIA1 150 Az 0 W

MuaIAY
3.3.6.3 auyamstna Ty (Foaming properties)

astvapunuantianana iy lasaanlaininIsves Li et al. (2010) 18 Nalinanon et al.
2011b) TagvhansazaneTalsan 0.5% lusi1 gl pH 1,3, 5,7 uaz 9 YSuas 20 Uanaas ldaslu
nszUBNAYYLIA 100 Haddans Winsnanltishiudaenses homogenizer HiANINEY 13400 rpm
Slunan 1 i sruainaswaeninnalituna o uaz 60 iR fuIa foam expansion (PE)

118¢ Foam stability (FS) agfua lasldauns

Foaming expansion (%) = ((A+-B)/B) x 100
Foam stability (%) = ((A+-B)/B) x 100

d' A A k) [ =
o A 09 ﬂ?mmmmu%wmmﬂmm

a

A ' = aa
B A9 151asv09d15azaignaunIsa (Waaaag) g

{1 1% 2 I
A, 7o Pnasnen ldnasninina13iiunal 60 uii
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d
3.3.7 MSNUNUNIINAADI HALTNMITINTITHNIADA

9
MUNUNIINAADAUY  Completely Randomized Design (CRD) AALATINAADINING
a J ? a 4 9 9 . .
WIIH 3 91 Aasiznanunlslsiuvesdoya Taely Analysis of variance (ANOVA) uag
a 4 1 1 ~ 9 . ~ 19 A v 9
']Lﬂi'lgWﬂ']'llll,mﬂﬁ'l\?ﬂl@\?ﬂ?ﬁlaﬂiﬂﬂclﬂf Duncan’s Multiple Range Test N7EAUANUIBOUUIDYAL

95 10 T1)sunsud 3931 SPSS Version 16
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VNN 4

a d
AANTIINAADILAZIVTITIUNANTIINAIADN

dJd = &’ d' Y v
4.1 mm]ﬁznmJ‘mamummmawawmmsmw"ln

J
4.1.1 a3andsznoumandl

a 4 4 =\ &' d' [y 1 d‘ 1
HaN3AT I BRIz neuMmuAvsatagomiinTzme lauaaaluaisen 4.1 wun
&l 4 @ 1 j’ I 4 @ a I~ a
iowomianszmiy 1t Tdsautazanusutueeddsenouvan aadlullSuia 61.37% uay
38.68% enuanay adu luiumazidmululsuiailes (0.5-1.2 %) aoaAAdoINUNANITANEIUDY
= J ~ g A L7 v L. ' o
Lee (2013) @9a529aouodnliznauniunlusdiiomoniiangzmg 1nan silkie flow 1aen
Yoo . : ' : J
Tawiu (Taiwan black-feather country chicken) Tauag (red-feather country chicken) L@ 111018
o A 1 @ ] I o o I =y
WITaN T2z 10 NHIUNISAN WU dreg19d Tdsamuesddseneuvian lasniniuls
9 1
FEUIN 42.32-48.97% U Webb 11ag Colvin (1964) 31891 NGI08 1l ordopians gz Tnuea

o 1 4
domestic fowl (Gallus domesticus) Wi lvaiuluaSwatosnaz lunwuas Tu'laase

4 = :ﬁ’ d‘! o = 1 o =\ [ 1 a Y4
29nlsgnoumanlveulo o daIn 19 laNNLANA 1NN Y Inelna1e998 15U SHAVIEA)
a j‘ d' 1 ) i’ ~ é =) i‘ =1

o UHoIEo 15U naeiEsuveInu Inin 1wy taz TsAuge (76.91% az  19.86%

o [ = o.; =) :) 1 S A Y 9Y A % d‘ =} (% 9 dsl
audra) uad v lullsuadini nazidsuaud lndifesmuiionssumesuiundiuile

Y 1
1190 (Maiti Ay Ahlawat, 2011) JuddaiaunninNudu (76.72-77.29%) T1l5au (14.99-
@ [ [ 4
15.28%) 1uaiu (3.62-4.03%) uazidn (3.65-3.78%) Tag lunuanuuana1euei0dalsznounIuail

& . 2 £
voutola lunaazgasermsilslunis@es (Zhang ct al., 2013)

2 A A X Y < & A o Ao o 9
PsmnaTdsauinogeiinaasdmduiniiowominszmne Infidnenimlunisiiun g

U5z Teminn Tusaulud e wu Tasaule Tman naz Tasaulalas Tawa dhudu
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A15197 4.1 Chemical composition of inner lining tissue from chicken gizzard (ILG).

Composition Content (% dry weight basis)
Protein 61.37+£0.43
Moisture 38.68+0.13
Lipid 1.20+0.93
Ash 0.52+0.03

a d A = ~ @ 1 a 9 U a 9 .
ﬂTi’JLﬂi'l%ﬁ']_IﬁNWﬂ!]laﬂiﬂﬂquW§au’lnﬂﬁfJ@fJ"N 3 BUA ulﬂilﬂ A1 UNINTA (Commercial
J ,:ﬁ’ g @ ( .. . . .
Gelatin), Wedarianszimng 1n (Inner lining tissue from chicken gizzard) alasun (Stroma) 210
g 4 v 1 a U { 1 1
mmﬁawmﬂszmwﬂﬂ ﬁT‘JJ'J%"\JfN Bergman (iag Loxley (1963) LLﬁﬂ\‘lNﬂﬂQ@ﬂﬁTQ‘ﬁ 4.2 WUNTIU
voud InsndiSua laasend Insaumniny (1.75 mg/100 g sample) Taswululsumgenilu
dy A o 122 1 1 1 1< = ~ A A v =Y
lualﬂﬂwu\iﬂiglw1$1ﬂﬂ\i 6 LM LW]’E]EJ'NuliﬂG]'IN L]Jﬁll'liuhlé’lﬂi’f]ﬂ%IWiauWWUiuﬁﬂuﬁI@ﬁﬂ’]N
Yoy Werleunuwa1AuNIeMsAI (commercial food grade) (134 mg/100 g sample) Tuvne
[ 9
N Hrynets et al. (2010) 1@s1891udre8199 N0 1N 93 (mechanically separated turkey meat)
' = = [ ¥ @ Y =2 Yy I
W‘]J'J']‘]J%ll']mulaﬂﬁ@ﬂ%IWﬁﬁutﬂWﬂ‘U 1160 mg/100 g Iﬂﬂu’lﬁuﬂllﬁ\i Naﬂ’]ﬁﬂﬂﬁ@ﬂﬁ]ﬂllﬁﬂﬂiﬂlﬁu
v XA @ A Y A J XA A @
'J']LL!fJLfJ’E)W“LNﬂﬁ$LW'1$'lﬂiJﬂﬁiJTmﬂ@aﬁTLfﬂuu@ﬂN']ﬂ fﬂﬂLUfNﬂWﬂ@Qﬂﬂﬁ$ﬂ@UﬂJﬂ\1luﬂ!ﬂﬂwu\1
1 . . § ' aa e k @
nazing IniiluTas a9 polysaccharide-protein complex NiFeN11AdaY (Koilin) Falinuanyme
@ a { o o a 4
adrenumaunny luvudadiln (Akester, 1986: Checke 11ag Dierenfeld, 2010) A13IIATIE
= = = dy < @ Ayw a A a A A g
ﬂﬁiﬂﬂ!ﬂlﬂ\illaﬂﬁﬂﬂGﬁIWiﬁuuy]_]u@'J‘])"Jﬂﬂﬁiﬂﬂ‘!ell'f)\iﬂ@ﬁﬁuﬂu Lu@ﬂﬁ]’]ﬂﬂiﬂﬂzuiu%u@ulﬂu
4 [ & = s dﬁl ]
@Qﬂﬂﬁgﬂﬂﬂwaﬂ"uﬂﬂﬂﬂﬁﬁ%ﬁ]u (Marshall tta¢ Bangert, 2008) “If\?ulﬁﬂﬁﬂﬂGD'IW§auuﬁ]$“hJWU(lu
= a d’ a a lé = = = g’/ dyl%! L% 1 d'
I‘]J5@u%u@@uu@ﬂ’ﬂ’]ﬂﬂﬂ’]ﬁﬁu"ﬁﬂullﬁﬂi@ﬂ“ﬂiWiﬁuﬂizll’]m 1.5-2.3% MUV UBDYNULHAINUN

U

V04719819 (Neuman 18 Logan, 1950)
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M9 4.2 Hydroxyproline content of commercial food grade gelatin, inner lining tissue from

chicken gizzard and its stroma counterpart.

Sample Hydroxyproline content

(mg/100g sample on dry basis)

Gelatin 134.01£1.58
Chicken Inner linning tissue 0.27+ 6.9x10"
Stroma 1.75+ 0.04

d
4.1.2 99ndsznovuvealdsAu (Protein composition)

A J = £ . dy A o '
A13197 4.3 1anse9RlseneuveelsAu (Protein composition) Vealiia@ariianszime Inlu
J < I 1 I 1 AA A A 1 .
sUledigud luTasiou wua Stroma 1iludaundilsua lulasnugingadaan alkali-soluble
proteins, myofibrillar proteins, non protein nitrogen (NPN) 1@¢ sarcoplasmic proteins IR TRLN
Y o w Y J U ; ¢ . I
10gaININAIA Y VINHANITNAADLLAAT 1T U FIUVDA alkaline-insoluble fraction (stroma) 1
J @ = dy A v T J A
panlsznouranves lUsauluilowemisnszmng 1n @7y alkali-soluble proteins L& salt-soluble

< 4 [
(myofibrillar protein) 1i183AYsynoVGOBTDIRIN

4 v
TuTdsaulundrnilearsvesdaitlalasna oz iiduves Myofibrillar ~ proteins 131
4 [ ' . ¥ S
09n1sZnoUMan (53.6%) @IU Sarcoplasmic  proteins (21.4%) uag Stroma  (6.0%) 11)u
4 (] dy w o a A
09A152NOVYRYTBIAIN (Guerrero-Legarreta, 2010) JilodnI¥tiaou Kamal et al.(2000)
1 Yy 9 Y o . . < J @ a <
8NN TUNINIWNT WAL AINAIA WU myofibrillar  proteins 1T Up9AYszNOUNAN  AA]Y
U0 44.63% 1102 46.29% MUAIAY  @IU sarcoplasmic proteins WU 36.51% 1182 35.32%

o w . . I 4 1 o
AINAIAY Lag N Stroma ti8g  alkali-soluble  proteins 1WueenlszneugessoIaiuInIua 1AL

H Y
= °

= [ I v A = A A g Lil A a Y] < J U v K
Tas@uaiuves Stroma Wuaiunvavenna llsaundluiewaneiny suiluaiunsveauazai

4 P

4 v
qulnssadrvesnduniie Taom lilaziiszina 3-6% voul5una Tisanlunduiilovesdaiiln

(Owens, 2010)

A a 4 = A A @ 1 T a
Lilf]Wﬂ'lﬁm']%']ﬂ@Qﬂﬂﬁgﬂﬂﬂcﬂ']\ﬂﬂﬂsllﬂ\iLu@tﬂ@WUQﬂ'igLW']ghlﬂ NUINFIUUDN Stroma U

X 1 4 [ o - 4 o 1
Psnaged 38.44:1.07% aegann lundniloaevesdaitlnun vhldiloemisnszmiz Inil
) 4

[ A = < v A A A o o v A 3 A
aﬂymmmumgmmmLmu"lﬂmuumﬂaamﬁumﬁmﬂﬂ ‘muwamimamLﬂu‘wmﬂiwmﬂ“lﬂ
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A A o 1 X A o ' 3 s o 1 o
@EJ'Nﬂﬂlu@\‘iﬂqﬂf’flai’]ﬂ']\uuﬂlﬂﬂNuQﬂﬁgﬁl’WTgllﬂW']J stroma !ﬂuﬂﬂﬂﬂﬁgﬂﬂ‘ﬂﬁaﬂu@ﬂaﬂv\lﬂ
A ~ = A a o o & 2o va 1 A A
WS laasen® Insau (a13199 4.2) ludlSuadiunn daiuranisnaasay1iisiugi isige

= o v ' s 49’ A A o A =) I J @
LﬂEJ'J‘WLH]"IﬂWL!\‘lﬂi&WW%blﬂL‘]JuLu’EJLEJi’)LﬂEJ'J‘WH‘VIllllNﬂﬂﬁﬁ%%ulﬂu@ﬁﬂﬂi%ﬂ@‘ﬂﬁaﬂ

M13197 4.3 Protein composition from inner linning tissue from chicken gizzard.

Composition Total nitrogen (% dry weight basis)*
Alkali — insoluble (Stroma) 76.85+2.14
Alkali soluble protein fraction 10.04+0.16
Salt- Soluble protein (Myofibrillar proteins) 9.09+0.47
Non- protein nitrogen (NPN) 3.86+0.64
Water soluble (Sarcoplasmic proteins) 1.14+0.03

* Total nitrogen was expressed as the percentage of total nitrogen from inner lining tissue from

chicken gizzard.

% { A A 55 ; '
msanegluny TsAuvesesdlsznovn lannitioomianszng lauaaslunmn - 4.1

1 =1 A d 4 ] g’/ U ~ . . .
wunldsaumtluesntsenourannaaosaaunnu 1y alkaline-soluble  fraction ttae  alkaline-
. . ~ P @ = 9 9 =
insoluble fractions Nywa Tuanalug HihminTuanagadudaslmmiuananuiuve Lo ud

v 9
o9 TUsAUNUSUGIND1 250 Alan1adu (kDa) uenIntludI1veq water-soluble protein
= y % % 1 :) 1 ]
fraction WUNTNTZ10Av09 TUsAUNTMIN Twanalus1edind1 20 kDa audawInnI1 250
[l kA

kDa @#0AAa04n1) Babji ttag Kee (1994) FaNUNAIU sarcoplasmic proteins yaarie'ln spent hen
% = 1 ! %’ g = = ldl g g
WUMINIENBAIvRd sauegszrnaiminluana 230 0327.5 kDa uoullsaugniimiin
13 . . §
Tmaqa 41-39 kDa 719213JU creatine kinase uag aldolase (Ladrat et al., 2003) wov lalsauny

ﬁmﬁﬂimaqa 60, 58 ting 34 kDa wudlulalshu Pyruvate kinase, Phosphoglucose isomerase
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iag Lactate dehydrogenase awaay auldsAun 25 kba wudneldsau Phosphoglycerate

mutase (Mudalal et al., 2014)

MW

(kDa)
250—p =
150 —p

100—p

55— il

S0

CTARN -

25—t

20—

| —

HM  Myo Al Stro. Sar  NPN

MWA 4.1 SDS-PAGE pattern of protein fractions obtained from inner lining tissue of chicken
gizzard. HM designates molecular weight protein standards. Myo, Alk, Stro, Sar and NPN indicate
myofibrillar fraction, alkaline-soluble fraction, alkaline-insoluble (stroma) fraction, sarcoplasmic

fraction and non-protein nitrogen fraction, respectively.
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4.1.3 anuansalumsaza1wveallsay (Protein solubility) luitationiianszimnz'ln

9 [ v
myazasveatoanianszme Inluasazateaiaquaadlunni 4.2 wanmsnaaeanun
9 1 1
Watlonianszme Int TusAuiazateluansazaie S1 (0.6M KCI) 4ag S2 (20 mM Tris pH 8.0)
o a I < 1 @ [ ¥ 4 Y [
TufSanae aantlu 6.94% 1as 4.63% uaaslimiunludediuiiowonianizne lnlsznou

Y v 1 I 1 [ Y
ludeTsaunnunsdnemsazareluaisazaremdenazanne pH Wuarwdnilos Ysum

9
A o o J

H H 1] I
Tisaunazareluaisazates S1 waz S2 RidesHduRUTAUMITWY myofibrillar  proteins 131
4 % 1 =Y z': ] o A A .
osndsznouluaedraludsuadisunu ldsaunazareluaisazais S3 (20 mM Tris, pH 8.0
.. =1 3 1 é
containing 1% (w/v )SDS) Wuilszuna 48% a13aza1e S3 4 SDS (Huaiuilsznoudsiainiso
o @ an a . [~ 1 ¥ 4 o 1 {
Mmatesuasnsenlalas luiald sauaalimiuiuiiewemisnszmiz lndseaenlide Tasaun
Houasnsenlalas Idiauazwuszlossiinlnanuasdivealasaadng Jusaunazarsly
1392018 S4 (20 mM Tris, pH 8.0 containing 1% (w/v ) SDS and 8M urea ) wuszana 48% aa'ly

=

HANAINIINNITAZAEAEAITATANY S3 L IE1Tazay S4 ﬁggﬁmﬂumﬁﬂﬁzﬂauéqmmm
Mareuse lalasnululassadalys@nld (Prodpran et al, 2007) m3ldarsazais S5 (20 mM
Tris, pH 8.0 containing 1% (w/v ) SDS, 8M urea and 2% (v/v) B-mercaptoethanol) mlidegall
B TdsAvazareifuiniiga Aadlu 81.76% Femsazae s5 1sznoudas p-mercaptoethanol
fannsorhaneuse laga Tle (disulfide bond) Fafluwuse Innaudn 1¥anund s e
Tassadalas@u (Li et al, 2008) SutunanInaaosaliifiuesmlsznonTlsiuluiiode

=

mianszing Indouasnsen lalas Idauas wuselaga ladluwusenannild lnsead el

a

% 1 % . 1 g 4 % v
AMUAIAD IFUIREINY Swamy et al. (1976) "?Qi'l&lﬂﬂﬁ'llumﬁﬂNuﬂﬂi$LW1&’ﬂJ®\1uﬂﬁ1ﬂWH‘ﬁ

a

Pelecanus phillippensis 3viuse laga lld 1anuasdiveslaseada



37

[{e]
o
)

81.76%

(2] ~ 0]
o o o
1 1 1

48.46%

(o]
o
1

% Solubility
N
o

w
o

BN
o o
[<2]
©
B
>

4.63%

S5
Solvent

J‘I”I‘Wﬁ 4.2 Bars indicate the % solubility of chicken lining inner gizzard in difference solvents (S1-
S5). S1 :0.6M KCI; S2 :20 mM Tris, pH 8.0; S3 :20 mM Tris, pH 8.0 containing 1% (w/v ) SDS;
S4 :20 mM Tris, pH 8.0 containing 1% (w/v ) SDS and 8M urea; S5 :20 mM Tris, pH 8.0 containing
1% (w/v ) SDS, 8M urea and 2% (v/v) B-mercaptoethanol. % Solubility was expressed as the

percentage of total protein extracted by 0.5 M NaOH.

4.2 msnanldsaulelsananiniiamoniiansztnzln

4.2.1 HAVRINNNAINTVHUBI NaOH Aamisazalavuadllsau

4 - 4 @ ' A < I o
iesnniiieomisnszmig Indszneu lde T sauntinnuudws uiluTassadrege hld
J = (% ' =) o w o 4 y o 1
m3lddsg TewiTdsauludredrsiidedine nsirTdsaulutiowomisnszimig n'la 14
o ~ a 4 2 y o I 2 v
Uiz Terivedeslimsdnuimdismsazaremeana 1Usawieoi 19 sz gnd ld luaduae 1l
= Y A o 9 9 ' 1 =
MIANEINAVDINT IFa15azals NaOH  Nszauanududuangaenisazatsved lsaunn
g A o ' A v 9 = a A
iawermisnszg lnuaaaluaised 4.4 wun msldasazats NaoH Silszansaingaluns
a o Y X4 ) 2
azarTUsAuandredraazawisnazate lannduieanududuyesaisazals NaOH iy
P ' A I~ ' .
g9y Taglonnududuvesaisazals NaOH 1n91n 0.1 M 111 0.25 M 11az 0.5 M A1 Relative
solubility FufFeufeunudsinaldsaunesasluaisazais 2.0 M NaOH ¥eeTUs@umun

20.24% 1311 29.83% 1A 97.94% ud e taad iU NUTNT LY IE1TaZ a1 NaOH 7igi
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1 ] [ = dy A @ my 1 4 1 [} <
N110.5M llummmﬁﬂﬂT‘]Jmuaaﬂil1mﬂmmﬂ’owmﬂs:mw”lﬂ"lﬂamqﬁmyim uag1a lsnaw
4 A 9y 9 3 ' = o ' =
WoriuANMINTUIN 0.5 M1Tlu 1.0 M uaz 2.0 M Wi mMsazaieved1isauanddeda il
ANUUANANNUDINN T BB ATy (P>0.05) ADANADINUNITIIBIUYDI Webb 118z Colvin (1964)
A Y ' = dy 4 @ ' ' '
taadldmunldsdunniemomisnizimng lnnuaemsazareluasazarensa uaaunsn

Y

Y ' ' 9 A Yy 9 v w 1 Aayy
a$a1ﬂhlﬂcluﬁ'liﬁga'lﬂﬂ'l\nlﬂiﬂﬂ!ﬂ‘WWZﬂ'lible'NaOH ﬂﬂ')?lllellﬂsllut;fﬂ mmﬁnwu‘ﬁwuuﬂﬂ

< ]

v A A o ¢ 1 & . = o =
L!,ﬁmNa@’e)mwwTﬂmu‘wmmﬂﬁmmmu (Lestari et al., 2010) Gﬁﬁﬂﬂaﬁ)mﬂﬂiﬂiﬁumﬂmaﬂﬁy
o ' y g 44 X & o q ¥ A A o gyl E A
ANNUINANUV NV UNLNUVUUDI NaOH ﬂﬂﬂ‘ﬂﬂi@umﬁﬂﬂqﬂquu1ﬂﬂJUL%uﬂu ANUUIUDDN

aNuuTun 0.5 M lumaeizonllsaume 15 lumsnaasede 'l

M13197 4.4 Relative solubility (%) of inner lining tissue from chicken gizzard at different NaOH

concentrations.

NaOH (M) Relative solubility of protein (%)
a;
0.1 20.24+0.25
b
0.25 29.83+0.59
05 97.94+1.47
1.0 97.6642.48°
2.0 100.00+1.47

* Values are given as mean + SD (n=3).

! Superscript letters indicate significant differences (P<0.05).

= =1 ~ v Y ~ [ Y 9
nnmsAnIzUuuvvedTsAuved ILG NanadlsITaza1s NaOH  N3zAUANNTUIY
1 =) d' =} d' % =
a139 Tagimaiia SDS-PAGE taadlunmni 4.3 giuvuvedllsaunanalunnannzuaaaond
Y A~ ¥ o ' o P o ¥y ~ A A o
Wunmin Tuanauinnai 250 kDa iluesdlszneunanuaasliriunlUsaunniiooniia
nszng lnivina Tuanage Annududu 0.25 M NaOH Tilsauiinsnszaediogszninedind
=] [ A Y 9 g = = o 3; <
20 kDa 9UDININAT1 250 kDa IDANUITUTUYOI NaOH gavu 11/5auazlisiununivuia@n

(A1n7120 kDa) taz vl (11NN 250 kDa) TagagnuvIAYed luanaln1iniz1ea10819
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H [ ' o o
WanraeNANUTNTU 0.25 M taz 0.5 M NaOH enansautailv 2 nguasyuiaTuanas (é

17120 kDa) ttazuia luanag (11nn31 250 kDa)

a— - - e

MW

.. M.
150—» |

100—

75-» - -
50—l

33—

25—y

20—> ‘ “ ,«r-'- /

e —

HM  0.10 0.25 050 1.00 2.00 M NaOH
Figure 4.3 SDS-PAGE patterns of proteins extracted from inner lining tissue of chicken gizzard by

using NaOH at different concentrations for 24 h.
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A a o A 3 I A a o 4 A a v 3
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a 1

d' a ] U =® U d’ 9 ] [ U =} a =}
NDYUNYUBYTTHINO N 40 -50°C l,mmaiwqmwnuqqmﬂnqmﬂan Iﬂi@lu%glﬂﬂﬂ'ﬁm’ﬂ
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ANWITDIINANUT D ULALTUAINUIBA (aggregation) mldinams azareldlosaq (Hall, 1996)
= <3 Y o =y A A v A o o w ~ =

GINM‘L!Ulﬂ‘IfmimTl1ﬂﬂ‘iNWmIﬂi@u%ﬁﬂaﬂ’f)t’JNlluth’Jz?HﬂﬂJu (P<0.05) M35 TUsauavsoazary
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"lﬂmmJumJuWagummmmuaunmwmqmwgn 9A51MIaNA 1UsANILTMTINNNINUULLBIRIN
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TuLaQaﬂJ’aﬂﬂmu%maauﬂmmumﬂm M1¥easIMsaIemuIaans (mass transfer) USLIQ
a ' < A X o & 2 A A

AN 211U AIAZ YD UM AUNVUUAIN Fa1U ﬂmwuQmﬁguﬁqmmmzwumiazamuaz
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@ = Y dy A a 1 1T A A

’e‘]ﬂﬁmiazmﬂmaﬂﬂi@m% (Zhang et al., 2009) HDNIINDU N qﬂ!ﬁQNQQﬂQﬁQWﬁﬂ@ﬁﬂl@QIﬂﬁﬂuﬂ
v Yy Y a o v 2 A Adg Y o A 2 = a ] A

ﬁﬂﬂulﬂ@ﬂﬂ'JflI?lﬂﬁﬂgllﬂ'JTNLGIJNGIJHL‘JJ@Q'EHWﬂll‘i/lalslfﬁﬂﬂlwuq@ﬂlu %Qla@ﬂﬂlsﬁ qﬂmgn 45°C Glumi
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analisaule Tmanas 11

A13197 4.5 Total protein content (mg) solubilized from inner lining tissue of chicken gizzard (10g)

by extracting with 0.5M NaOH at different temperatures.

Temperature (°C) Total protein content (mg) *
25 1270.294272.69"
35 4387.13468.34"
45 5075.08+282.73°
60 4611.95+71.73°
75 4020.27+86.81"

* Values are given as mean + SD (n=3).

! Superscript letters indicate significant differences (P<0.05).



41

4.2.3 WavesIzuznAIneMIazaavadlsnu
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Ananaaua 48 5 Tuadludu 1) (P>0.05) doandanuIUITEUDY Zhang et al. (2009) NRM3
% (Y = 1< A 42‘ A A dﬁ{ A =R &
euNeaImiana llsauninmaadsszimugaumunaimuaiu uaiiedeszeznanil
Y] [ 9 A ~ A g‘; dy I a 3 1
AT anavzasanounid lunga Nitomilunaninnising aggregation 21119 INana
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voellsdunanasonuiduazanaznou lduraaiu auivdadenldnaimsanan 12 ¥ Tuelu
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M13199 4.6 Total protein content (mg) solubilized from inner lining tissue of chicken gizzard (10g)

by extracting with 0.5M NaOH at different time.

Time (h) Total Protein content (mg)*
6 2571.25+165.91°
12 5179.11+184.30"
24 5104.22+151.11°
48 4788.27+92.37°
60 4692.19+140.13°
72 4606.38+122.23°

* Values are given as mean + SD (n=3).

f Superscript letters indicate significant differences (P<0.05).
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4.3 anadaninnvadilsaulelasan

4.3.1 minsvaeuanyliveuIuSNMNUAI (Surface hydrophobicity : SOANS)
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A13199 4.7 SOANS of different Proteins.

Proteins SoANS
Protein isolate from ILG 8888.67+255.15
Bovine serum albumin : BSAl 1935.0
lentil protein isolate : LPI1 392.1
whey protein isolate : WPII 56.8
Myofibrillar proteins from turkey meat2 331

31 : 'Toshi HazAE (2012); *Chan tlaganie (2011)

4.3.2 YSnadalan3asiu (total sulfhydryl content) tazfSanatalansausnanuin

(surface-reactive sulfhydryl content)

H 4 o
suadalansasanveslisauleTaaanana ldvinileemisnszmiz Infiauniny
Z o 1 1 o a a dy a a9 ' [ Y
1.78+0.02 mol/10’g protein @aumifsinada lensatsnanumianiesuinau idunsaiala
2 < 1 2 a A (Y a g J ' J
wanmsnaaes iy Tlsanle Tmaalifiamnsda lensailuesdilsznovagiios i lu
4 y @ v o o J I J o 1 D
ogemiinszmg Intiiuse ladaldaiuesdisznovranveslaseads uansnudSum
@ a a o A { < o % a
wa'leaialuldsaule lmaniosoranasnmsanailénnzilanuihuud i lduydaleasa
a < @ @ J . [ a I ] i i a Aaan '
aiunuse ladalva (Sian uaz Ishak, 1990) nyjwaleasailunydanduiinalfnserlade
~ &R A -y, o o ¥Z2 A d 1 A 2
Nganyniaved sy quauianianudangssvuluanzniuaie iesninanizianso
Y] o (-] a a Aan a Y] 1 a @ [ o o
smildngdaa laasanailjnseionmesu dewalfinamsasriaiuss lada ldazaihl i Tsau
MafNUEDIIHAZINNAMANTANIIMEN NV 1150 (Lin 1ag Park, 1998; Omana et al., 2010)

s X

Valenzuela et al. (2013) 831510031 pH Aigaiuaziilinuiiuse ladaliagatusndae
ﬂ?uwmsﬁ’a"laﬂ?aﬁwuiuiﬂiau"laimaﬂﬁﬂ'wﬁ’aﬂmmﬁmﬁﬂuﬁuiﬂiauiutéaﬁm%ﬁﬂﬁluq 1
Tuifie17479 Chan et al. (2011) WuiiSnadalassasay 802 mol//10’g protein tazdSua
c}?a"laﬂ?aﬁnmﬁuﬁ’s 386 mol// 107g protein dulu mechanically separated turkey meat ‘UENL%@

lnaeianadieaisazats NaOH uag HCI #ipH 2.5 - 11.5 wunifSinadalaasasiu 600
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mol//107g protein Lmzﬁﬁwcﬁ’a"laﬂ?aﬁ%nmﬁyuﬁa 450 mol//107g protein (Hrynets et al., 2010) au
58191015918 spent hen Haraluan1izas (pH 11.5 uaz 12.0) TS adalaasasiy 280
a2 260 mol/10’g  protein AIWAIAY dumdalansausnaiuiafilEunm 200 uaz 170
mol//107g protein MNAIAL (Wang et al., 2013) uaﬂmﬂﬁ Lin uag Park (1998) 5189113 WL
BunadalaasaswluTsiuluTedunndielamsayoumify 650 mol//10’g  protein 1A%
carp myosin HU3uada laasasan 600 mol/10’g protein 11/5Aule Taan TasninTuanavues
TsaufitSinadaleadage dniiuuaTduiiesii Taseadwiiudaus iesnniimsfaiuse la

aa Tl 1@ (Hsu et al., 2007; Ko et al., 2007)

A1519% 4.8 total sulthydryl content and surface-reactive sulthydryl content of different Proteins.

Proteins surface-reactivesulfthydryl content  total sulthydryl content
(mol/107g protein) (mol/107g protein)
Protein isolate from ILG ND 1.78+0.02
Turkey meat1 386 802
mechanically separated turkey mea’c2 450 600
spent hen pH 1 1.53 200 280
spent hen pH 12.03 170 260

ND is not detectable

111 : 'Chan tazA (2011); Hrynets lazAne (2010); "Wang tazamg,(2013)

¢ v

4.2.3 MIUATNHAMAPITA (Zeta (C)- potential)
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MNA 4.4 Zeta (C )- potential of protein isolate from solubilized of inner lining tissue from chicken

gizzard at different pHs. Bars represent the standard deviation from triplicate determinations.
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4.3.4 antiamaiudiadlviieas (Emulsifying properties) tazaniiamsinalia (Foaming
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pH U93a150801Y

A1519N 4.9 Emulsifying and foaming properties of protein isolate from solubilized of inner lining

tissue from chicken gizzard at different pHs.

pH of protein >
EAI (m’/g) ESI (min) FE (%) FS (%)*
isolate
1 10.04 £0.25" 306.34+43.88" 118.33+2.89° 2.5042.50"
3 15.28+1.64° 317.38+58.02" 110.00+10.00" 13.33+1.44"
5 2.86+0.78" 573.38+142.08" 81.67+7.22° 13.33+1.44°
7 77.25+1.38" 1152.38+117.59° 39.17+1.44" 24.17+8.04°
9 95.34+.3.25° 777.51£126.07° 64.17+5.20" 45.83+7.22°

* Values are given as mean + SD (n=3).

f Superscript letters indicate significant differences (P<0.05).
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MANHIN N

d Jd
MsAnzriesntszneumanil (Proximate analysis)

1 ﬂ]i%!ﬂi]%ﬁﬁ1ﬂ%ﬂ1ﬂ!ﬂ?1ﬂ%ﬂ (AOAC, 1999)
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3 msmnzdiifsnallsauliisinariaia (AOAC, 1999)
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NISAIUIN

s llsau (%) = (a-b) x N x 14x factor
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4 MmNzHinfSanandi (AOAC, 1999)
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MANHIN A
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MANHIN 3

mInsvaeujUuuuvesllsiuaieds SDS-PAGE

aanilasa1nIBved Laemmli (1970)

1. MIANIYNAIDEN

Ao v & < A
® ﬂmﬂmaﬂmﬂummum IFRINKG!

(2

11979819171 10 g WANAY SSB (0.5 M NaOH, 8M urea 182 2% [3-ME) 10 ml 91n11nIU

Auiu Ngungiites udnihwiesnsliiings Dialysis Tnensiidaegnalane Dialysis siaiauaz

G

Y Y !

w13 Dialysis buffer (1% SDS 11a¢ 0.2 M Disodium hydrogen phosphate 15y pH

=
-
=
2

Q

v ' Y
7.0 ud19l501511a5 ) asu Dialysis nne) 12 92109 4 A5
o nsaimoduiluvearian
o w 1 o 4 K A d 1 . \ Y 1
118206130191015 dialysis — Taggaaisniluvessiadnlaluga dialysis  uadualu
Dialysis buffer (1% SDS 8¢ 0.2 M Disodium hydrogen phosphate w5y pH 7.0 uanvesy

v ' 9
31195 ) 11aeu Dialysis NN 12 92104 4 AT

asa a d
2. IBMTIAUAITH
o w l o " . Y o 1 A d A . . = T
1162961901913 dialysis 487 WaIUNAUYD UK AINEIUNIT dialysis BIEN18 UG
a 7 i ax . A Y 9 Y ) ~
WNIATIZH Protein content ATUITUB biuret 1HOMIANMTINIY tazsvanuEiuduvesllsau
[ o I { g { Y [ [
1 1AMIAY 3 pg/ul uazihdruniluvounadn 1@ WInaunAY SDS-Page sample buffer Tudadiu
Yy < = o ' A o .
1:1 (vv) tazaudunar 3 i uazidm 20 pg Inaald gel 1311910 4 % stacking 1182 10%
% iAo ' o A o ' . <
Running gel 9ntiutlounszuaimnnuaisdndnainaue 200 V 191g clectrophoresis 3UNTZN
o A = Y £ ~ ; o o Y v v X Y,
A20619AADUNIIUDIAIUAN 11099109 electrophoresis L@ UMD LAdoNIHIULDUAIY
0.125% Coomassie Brilliant Blue R-250 114 25% ethanol 1182 10% acetic acid 4321819990828 25%

ethanol 1% 10% acetic acid
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3. M3tniaa (SDS- PAGE gel set up)

1#383198 10% Running gel laa@naiunauaiuainy Tasnayliididunsunaziau
[ g’/ a Qy 9 o @ = Y o
Reagent 0 1) aniu@vaslugamnna Neldunsenusamnas szanm 45 wid) udwhims
= %} ) a A 9 A Yya 9 [ Y = Y so' Y =K o a
Ahnauvinurniea e lvAmhwaryenu uaudeeliii lvasen udrveimsan 4%
1 v
stacking gel uazidoun wislrinavealums Inaadiedn mnuilasel¥namwsads (Uszane 45

= A % FY = = Y
UIMN) Lll@mame@?llﬁ?ﬁ']ﬂ']ﬁﬂﬂqwj@ﬂﬂulﬂ

Table 5 Reagents and mixing step of gel preparation for SDS- PAGE

Step Reagent 10% Running gel 4% stacking gel
1 DI-H,0 5.95mL 4.5 mL
1.5 M Tris, pH 8.8 3.75 mL -

f 0.5 M Tris, pH 6.8 S 1.875 mL

3 30% Acrylamide 5 mL 1.00 mL

4 10% SDS 150 uL 75 uL

5 10% APS 75 pL 37.5 uL

6 TEMED 7.5 pL 4.5 nL
Total 15 mL 7.5 mL




10% Running gel

4% stacking gel

N 3-2 Equipment for SDS- PAGE
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Solid sample (10 g) + 10 m1 SSB
l Solution sample

Stir over night at temperature room

}

Bring the Sample in dialysis bag

Soak in dialysis buffer and change solution every 24 h. for 2 times

/'
l Sample buffer
Superlnatant ® 1% SDS (w/v)
ke t‘ -8 M urea

Mix with the sample buffer at a ratio of 1:1 (v/v)

!

Boil for 3 min

!

Load sample (20 pg protein) onto the gel

* 2% B-ME (viv)

(4% stacking and 10% gradient seperating gels)

}

Apply constantcurrent at 110 V

Remove gel and stain with Coomassie Blue R-250 (overnight)

}

De-stain with 25% ethanol and 10% acetic acid solution

AN -3 Electrophoretic analysis procedure of protein

Source : Laemmli (1970)
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