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~et Q. QJ 

111fll ')11m 

'" o!l _I.1. !f1'm'UJ8UO~~lJf11W . . 
o!l o!l _1.0 <V <V 'L. _Io!l <V ~ 

1.1 lfl'aIHSJ8UO~~ufl1W«1'H1tJf111t1'f1Y1 8flfJ ll'H°8.:1w81l111{ll flllJ°
4 'jJ • d 9J 

- Ifl'H)'1U~'tI~FH! '11'1 (Centrifugal Mill) fl'l1fl WACO 

• .dt I d vI 

- ~:::Hf1'H'jfl'Wm'l~lmfl'll'tlfll~~Hm'l'H)'U (Test Sieve Shaker) fll1fl Cone Mixer 

Fluid Bed Dryer 

- Ifltfl'l Pin Mill ~,rfl Prater Classifier Mill (Model CLM-18) 
, 

o!l o!l <V "'. ..._1..
1.2 lfl1IHSJ8110~~Uf11 Wt1'1l11tJf111llfl11:::'Hi'JWill't't't1HlflSJUO::: f1 UJ.fll't't 

tic. 0' I d 0' 11 ,J 4 

- t:l,JmW1'Y1fllfflff~'j 1'1!"W m~Uflf)~1'1 'I1"fl~'I1flfl ummn mflm~IUfl'llmHJU 

" (Crucible) Thimble, Filter Crucible m:::ilfl'l'l11f111lJ~'U (Moisture Can) 

- ~flumJfmJ (Hot Air Oven) ~,rfl Scientific l'U series 2000 

" - m:::ilfl'l'Hlf111lJ~'U (Moisture can) 
., 

~ ... ... 
- tnflm:::IUfl'lIf1"flU (Crucible) 

11 .d~ 
- l~llHlltl1 (Muffle Furnace) fl'l1fl Carbolite Tarsons Lane, hope Valley S33 6 RB, 

England 

~ '" - ~~flfl1'W (Hood) 

'l ~ ~ , 
- 1m b'l1f111:U'jfl'U!l1J1J!l~'U(Hot Plate) 

.,
 
- lf1~flfl'J1:U~'W (Desiccator)
.. 

e! ~ ~ 0 t dv I 

- lfl'.ifl'l'lf'l'Vlff'UtJlJ 4 ~lU'l1'U'I tJ'I1fl Sartorius 'fu Extend 

tV..;. ~ 0'",10:::. 111 -d" , 
- lfl':ifl'l1!flJl:::'I1lJ':ilJ1W !'tIlJ'U fl'l1fl Scientifica ~'U Ser 148 

- Ifltfl'li!flJl~lhJ~1JlW i,j'j~'U ~,rfl Terhardt ~'U Turdofog 

- lfltfl'l1flin~tJ!f1tfl'l Color reader tu CR-IO 

~ Q,I Q,I ~ QI W l 

- !tl':ifl'l1~"'f1llW~I'UtlffmH;T (Texture Analyzer) 1tJ TA.TX (Stable Micro Systems 

Ltd, England) 

~ o!l ........ 'JI 'JI :: WJJI' "~,, , d
 
1.3 !fl1fl.JSJe!lDt12'l.1f't1fUt1'l't11tJf11'~DAl'fll'1j,J"'1~mJfl~tJ t\Plllf1 ~tJ f1~ 0l'l1'Um1 ~H'lfH'tI'I 

~ Q ..i .:. ~ '*' 4 III ~ Q.' 4Q Js ~: QJ ~ 
':JWU ImO-3t1fiIUO IflHI-3ffllNfflJ 11I~f)'Itln~ Lff i.'I'I(1'1 lf1'W'l'lf'l'Ul'11'Ufllm~lfl'H)'1tr.i7~q'lUUU 

~!lJt'\Ilmf'l' .. 
1.4 qtJfI'~lh111Uf\11n~D'eUnHtJ':::fI'ln,riJt4f1' t,rU t:i-:JUYl~t'I'tliJ;;1J m~m1'~vJ LH~1'\h 
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c:(o cv ~ d q 

1.5 iHUfl'JU1'1't'i 11.J fl1 nun1~'H fJW5l1l'tnHlfl'IJ
 

- ~ld~tJ~mfJ1~~nJ (Catalyst)
 

<V • ./"" SI SI v 
- mCflC})'1~h:~1fWtf1J'tIlJH)tI"~ 98 (Sulfuric; HzSOiCONC) 

d 111 , <I V 'J/ 'J/ • • 
- 1C})'t~HJ1J tgCfl1flfl C})'Cflt'tl1J'tI'U1fltl"~ 40 (Sodium hydroxide; NaOH) 

- flHl 19lCfl1fl"fl~m,j'1J'lj'lJ 0.1 M. (Hydrochloric acid; HC!) 

"" """" <lSISISI - l1J'VI"t1Cflfl'UCfllflt~fl1t'tl1J'tIlJ1fltl":: 1 
..c::Il fJJ ", ", Ct. Q d' 

- mCflUfl1m'tl1J'tI'U1mm~ 4 (w/v) ~'ff1JfllJCfllfltCflm~rrlJ (Mix. indicator) 

='i'1 '" d <I "l d 
- lJ ~Cfl1t"t11Jfll'Vlfl1 ~CfltCflflCfl 30-60 fl~ffltC})'''lO}ftlrr (Petrolewn ether) 

- HydrocWoric acid 4 ml 

- Distillation unit 

.... "'" 
1.61f1Q~1.J 

S>' oj JI I 

djfltJm~fl1JmJtI Isolate soy protein (ISP) l1l1JtJ~1,j'11 lt1m'YInlllmtJ~flflt11l'11~fl~ 
.. " 

tf1~m:JlJ 'W~fl i'VItlillJ,,~tVtl'Pl l1l'ff~m'Pl l1lu~~illJ 

2.1nfll'I 

2.1 fll'jlfl;tJ'lJlf1f,l~1.J 
~ . . 

....l"l .... "l "l4l"EI '''I
2.1.1 fll'jlfl'ItJ'lJllJiU)flf,l1l'H~t)'il't'U)I" llJUU't'iiH ~tJ81'Hl1 

<V 'I '1 'I ~d d & d d <V I ill. I d'
f111'fff1'fl ~t1fll'Yl11 ~flV ~'lf1lif111'\Jfl~fJ"lfltm:;mU~ (2541) 0}f~1J1lt1":::bfltlCflCfl~~fl ~lJ'W 

f ~ ~ ~ ~ 

l1lttJ~flflt11l'11 ~fl~ 1 tJ~l~l1l'ff~fll'Pl'YImtl'1 fli'~ 11 lJl11",!CflV1lt11 'ff 111flUtJUl 'tJ~llJf111rJflflff 
.. .. 

SI SI'J/'}!?t d 'j/:J! 0 <V 

fllt1 Hydrogen Peroxide fl1l1Jl'\J1J'\JlJ'H)tI"~ 50 lUlJnCllU1lJ 30 lJl'V1 U"1J;11~'U1l1Cllt1flHll'U111Jfl 

...I 0 'I I to' .d q fJJ • • d. 91A 

l1fl~ lJlllJflUU'YI~'VI 60 V~ffltC})'CltC})'t1'ff U'Plfl1t1 Pin MiIIlH~ltJ~:;UflHfllllJ,,:::mtJCfl30 Mesh U"l 

Ul1tJrrnCfl i'\J:iTlJflflfl~lt1 Hexane flU~fJWl1iJiJ 45-50 fl~ffltC})'m~t1'ffl~V1~fl~'U~m~fl l1l1t1fll'YI11 

\J lflttl~fJfl~')t'H~{)~~ 1~'IJ'j 'j ~Q~illl 'ffl1'Y1L~fltlnaiJlJ f1Wm'W~llJ~N'1 U"~ 1fJfl 11'1.11i tlli'~t1' tl 
.. .lt :. 

2.1.2 fll1lfl1rJlUU8tluUJn1.Jn~tJ 
.. I .. 

f11jL~1t1lJllm~flUflt;!(I1..u1~f1WV\~-rtUtJ"'Hl1flChomnawang et at. (2007) ~"i1 

• UltJ"lil.!f11.J1,j~ilJf:i~ 2 fit.! (lh::;1J1W 48 ,711m) L~fJ1,rllm'li1Jrilt:J'ljfJ~1i1t1f.HJfl 

m~:t111l~fl~t.!lml'U 
• 6 ,,1 C:c:l ~ as ~ QI A ad 

- 'VIlf11nl1fl11lJff~tn1l1mWlt~'Yil~llJfl'YI~Cflfl'U'Vl'N mnmJf1l1'LNUtlfHllmUUUfl 

llf-3 t1itJi'\J11t.!tJ1l1~fl~vftJl1'n.HwmHJn (H;rHn1wlh~d'~tn'U 6 <#11lJ~) 
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o .: ~ ::'I ~ ~ .",d ~ ~ ~ ~ a 
- 'W mH)thn~m1tHIJ'W'lfU t lh~'M~w'W~'V'lfl t l1'QWl1 tJln'l~'W'l1"flU'J~1JlW 2-4 fl~fl'l 

~C)fm~fl'" 1~'lJ~f)1I111hhn'U 61'W 

1tl ~mHt':ll'l1 ~fl ~ 

1 
v v ~ 

~l~th"'~tll~l1"lfl"1f1~~ ~'Wth~~VllO t '" 

• ,. 1 ' •.1" V 1 "V V ~ " 
Ul ,umUO",,0m1.1" hydmgen pemXidef"1"""'U'0"~' 50 '"Un.,U1U 30 un, 

.. 
~H th'l1" lflfl ~

~

~ \)'W'l1lJ ~yJfl ~ 

1 
'I11'tlfltJUM'~~ 60 fl~flllC)fCH~V'" 

1 
'" , , .do 

'lJ\Ol~,W pin mill L1H~l'W¥I~L1m~mltJ,,:::mfl~ 30 mesh 

1 
",ti~ i"iJWlflf),\":W Hexane 

,v. 1 
if,1111,,1mViOfllU1'"lnt"''''~O"~""'" ~";;. 

lflfll'l1l1 \11m u~flmh1'l1~fl~1J'j'J ~~~iJ~ "'U'Y! 

• J/ ,JI 

ill't'iti 5 'Ii'WlIfl'Wf)1'J",ti~ iflfll'l1l'J\11mtl~flf)t111'l1~fl~ 1~fl11if)1'J'~'I11 f)l'Jvlflf)iY1t"~,,,ti~ i"iJ'W 

~ln : ~~UU"~1Jl'illf)fJ"1~m'l:::flW~(2541) 

• 
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V :::l.!J111kt'll~"'t.l'LlB~rt'UUH.LULG~'Lrt£JJl 
, 

£ :::~QBk~@~l-l.lt!,UQ~ft'ULll,tL!-l.L(;ll)lrt£JJl 
• 

9 1A.t'IlQ~IA.t-~
F" ~ 

S ~t'GlJ~IA.t'~ 
• I 

v ~C'@Q\1JIA.t-~ 
I I 

l :::l.UHlkt-ll!.!l-l.lt!,UQ~[11ULl\.tLmQfJlrt~JJl £ ~C'@lJ~lA,t-~ 
• •I 

T ~11~@tr:-GUHltlJLlQU[11UL~SL~lIWl rt.l'.~t Z 1A.t-1311~tA.r:-12 
{& Sir ~ Iii:I IQ~ F ~ 

J;LHLGr.ll,rt~Ji'ft~fttAru.lH~~ y ~NH2~1A.t'~ 
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NilIHUtf}Y9Qn1Ul(H.uUQIJ1ru..QmQYrtY~UAnl\l~lrtlJtll)ltLY rz "" "" ",,1-lsi ... ... 1-"" "" •c 

(LOOZ) "IV ltJ 8~M.~uwoqJ ULo.t-Ulln~~ : lrtlt I f' U /T} 

IJ@U!}U~lUftll~1Jtr.l~~1!.LUrt@~rt,!,h9 ~M.W 
~~ ~ . 
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L1Q@t-Q,tt.rtrrQ~LUftrtLtJ\, ~ rttpUr.l11 

i
 
(Ntlt~ 9 rt~I[tL!}t-t!brtl,LUtl~V t-,f~U~QV-' 
." II'i II'i 

UL l\ L1Q@ t-,tt"L1r.lnt~nt-.tt"f1~ ~~!111tP:::UA.~Rm~n 
," 

i 
~lQ:::JJrtlWLIA.t-lUt~IWL~" 'LllA. o 16 (6 0 

i
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