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AB TRACT 

The purpose of the research is to stud properties of functions and the implementation of 

the residue after extraction of peanut oil. C te new products from local raw materials with the 

potential to add nutritional value and price to· the raw materials. The technology of new created 

product was transferred to the community as ey required. Study done by compressed peanut to 

be 0.5 and 1 cm and reduced the particles size, , 50, 70 and 100 mesh. Functional properties were 

tested as well as in ice cream products and c , ·es as ingredients. Sensory physical, chemical and 

quality were excursed. The result will be t informed to the manufacturer. The appropriate 

compressed thickness was 0.5 cm and particl, size was I 00 mesh. Because the smallest can be 

and solubility of dough after size 70.92 + 0.00 

for the emulsion of 88.00 + 2.31. The stabili of the emulsion were 63.50 + 1.91, the ability to 

absorb 2.34 + 0.07 (gig, respectively. prote" ), the ability to absorb oil, 2.04 + 0.04 (gig of 
i 

protein) was 78.20 + 1. 79 eggs per cent and . S per cent gel at the minimum concentration. Ice 

' cream recipe with I 0 percent flour products und that 10 was accepted by the taster due to its 
I 

aromatic smell and taste it, also yield a good te. ture. For the cookies recipe, 4()0/o of starch residue 

of peanut oil compression was mixed with at flour. The products texture was crumbly and a 

high protein content. Result of sensory test ' wed no acceptance difference between consumer 



and control. The physical chemical and mi 

the shelf life of cookies for 5 months. The 

(4) 

·o1ogical analysis of cookies was done to examine 

result was not exceed the community standard 

118/2546. The researchers conducted a kno · edge transfer from research to Thanawin business 

facilities. The research has been to add value to raw materials, conducted new businesses in the 

area, revenue created, employment. In order maintain the income of the group with a view to 

investment and competition and self-reliance. 
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, -" - .. 1 " ..I .. 1! ,~ 1'. "' .., ,, ' ..& ... Hlflft1lflt 1JL'VftftUll lflftfl11'tfl1'111tJ tt fl11''11'1'11\l l'W81flll11'10 tt'Vfl'1fl1Jllll11tl1lft'1'JU 

ua::1ieih 1tJQ'nnu.V'1iuua::nu;tn11ftu1 '1 

,,tl1Jrttfl'V8'1fl11f1nv11i'o uti'1tf1u lttHnu 1lurl 

n f1nv1n11miti'11tU'1~,,fl'1UfJ'1 1nd'1iitY·rna'1m1umf 1ii'u ua::n1nhul1'1mnd'1 

ii« '11f alm'JuuJuiu 1tJ1fih:: 1rJYu"1u iiftnmari'fl11f 1uiH'l ltwii1::o::na1nuin111 12 

1~eu ua::iintj11(NiiflJ1iiini'1iin'1 u ftflV1•D'1111f11t1tJ1ft'on'lnQW'Jfttf'1ftl111 ua:: 

111t11fltJ1ftfJU&1'ft1'J 1f 1i'J11 lflHfl11'1ttJ 

2) i1n111fluli•u111a::tli'utJ1 '1Hiifl "'mari'tJ~ Titful1'1mnd'1iin '11f ft'1m1u11J1iiu1fJu 

d1uHtruluHii9ln111ari' 1'1'1f1uHiifln111ari'utJ thrn'1 ln•innn ua::(u';lnfl1'1'nnouui'u ltto 

i1nv1t1ft11u1uiut>'1nu 1ful1'1mfltf1iitu "''1m1u11J1iiu~nnn::t'f11Rtl1 uv9l1fi(u; lnfl 1 lf 
.., A .. • I A ... __ , .!!. -1 ~ .. .. " fl11'0811'J1J (lfttlfl1'Jtflt11f\11fJ1\lfWilfl1"U ftQrru1flr:1J1 flft) ftfl'tllfJDl"1'W,.fl'1Pmflfl1Ulflfll'1 

... .. ... " _, ~.-~ ~ d .., .. .., " " fllMlft tf111 1au1110 ua::11nu1::tr1t10JJ"1 ftfttlflturrn111t>lflflUlfl1Jlfl1!111ftl'1Nftflll1U'fl (tftfl 

111tf1tte11ih1ti'tJ1::0:11a1-u6'1fl1'S 4TtnJ flUU tf 1> ua::i'ttm1rl1011oft1t1fl 1 u la ii~ 1lt1fl 

Ha~1u1i'oqnrjJJ1t111tu10 lttontn11u11fl m1ti11iit1'11u1i0t:u1ft'r.m1::111um1u1111iirhu 

hu ltwfttu::i111(1i'ai\1ta1n11a1tJtniu1 un 0111 4,;n1'11qi &ft1t>.U1tJi111ti1&iiu'111J m1::111ttu 

1118fj'tl1::nounn lt11nih::u:11a1nn1itJ 1 t~fl'U 
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..; ... ....., "' I ... ... ~ .Z,... V... r .. 
1111111 1 fl'JtlUUU1flftUN\H1U1tfJfl1'Jl'ft11JJ 11'14'ft1Ul'ltJ'Vtl4ft1fl01ftiH1fft4UUU111U 

,~ .. "" ~ J'I .:, .... ... 
1. ttHftflf1QlcrlUUUl1ftff 41f ft4fl1'J 

r... ~.Q ., .:I"., .. 
U111U (fl1fl01lUY41fft4fl1'JUUU111UUfta::1oofttU 

ild'tn1tu::flif 1auiH> m1::NiiRnw.fufJ4fl'1ii 
... ... r "" .: 

1flt4fll'JUUU111U (fJflfl) 

2. 1i11ft11111f1'1fl1f1'1mttl4HDfltlUI t1fltnfld'1iift41fn4fl1'JUUJ1uu'U84flQ11 l'J441U 

11u~ ua::111w1mf1ftt14~1fmnd'1iift41f m1iiuJ1uu1rlu1hutl1::nou'UtHHiiflnm.f 

.. 1! ~ f...s ... - ,,.J .:.... "' ... r ... 
3. iiruuiir1ruua::iir·n4e4ftft1111 " 1f'JUft11Ufl1fU1'rl'Utl4fl1t101au411a4m1uuu111u 

ua::m'Ju1ufJ41tl1ftln low1uHiiflt1mari' 1111 
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4. W't11u1unnn:w1n1,,11"Rn1rr1u ~un:a'RR lu lnnnn&1Mn1tt>~11M11M1inn•ul'tl 

W\1Dft~f11111 ua::unnn:w1u1iu11'11flflft'1'H 'J'JJJlfl'.Yfl'J JJ'H11'R"1itJ111'rr11 i'~M1flii:w11 lan 11' 
!fl W .... "' .I .I .. W .. t e I ... _ff. 
llJUUfl1tfJ1'JtHiu8~fl1'J Uu'JJu fl1'J1&fl'J1:'H ft' 4lfl'J1::'H 'J1JJ'R4fl1'J'R141U'J111fl1J'l11U1U 

s. W'tt1u1Hnfln11cri'1Juifqiqpie u11"1fJue1M11vfli'1 lan~ii111fl1J1u un::1fJu~ 
nu11i'mtJ.uju;lnfl 

6. 1luun114tfu1m11n111fun l if n11i't1tm1 fl118lli'ni un::nn1f"Ri'wrnnnn.:J 

1111.1Y1i11"1ilftu1::lo .. ifu4q" 
7. 1fluuu1'Rum11i11\lafi111ftl'11 q~11un::'ni'wo1n1~jj1u1J111'l'M 

, ,_,, .I .. M ~ ""' .., ... f ., .I 1! • 
8. t11f8\lftJull1J1Jfl11HnflUUU1fl 1fl01C'1'1~11iHfl111J1JU1llU'nl11111::UJJ '18\lftfl1'JU1 

uD4 i utnh lufie iu1ittuiut1111111n1n11 1n 11f unHnt1n11cri'~1 f uD41fJurbuu1 ::mm ,;tf) 
l.NfJlawiurlfy\nu 1tPitJ iu 

la mfifqi1111um11hilu u•tH11u1041u~Ji1m11io 

niji.uihtnnu tJ1t118'1 um1tt11ilum11i'n1fluluu111111e4m1nn-w11iu 

~ 1flutJ4flt1111Jf1um11 n.teiu 

mj2.11fh'Hu1n (NnfluD t1nmnd'.:Jatr.:J lttn1l1ft11uf ~1tflu1ftb:: lnu 

tJ1taflu118ft84fl11'n 

~ 11;mn111uf unun un::11;m1t11111f url111fl1Jfit 

mju1Di11u1n (uu1t'n 1u (HnvmD.:Jmnd'1nu.:J uD.:J411 un::uD.:Jwfl 

"' DUS') 

la 1111uvn11Hnflli.:Jw1 a 
nijJ.J1D1M1110 mjlf(H.. nfln11cri'1mmnd'1nn.:J'Hft.:Jm1u11trtl'AJ1iu 11 

'n1111-G'u\lna4n111l11 "1h:: lnw iin11&HtJuwi-G'tJ\f a!i111fijn111iuml 

'Ut.11fJR1nijmj'Hiifl1t1'I VJUU1JtJ,,tJ~flRU1Mn1111,,u1t1t 111tj un::m1 

1111u1f1h:: ltmi' 

~ 1fJuu1:: luwtit>u'J::'I 1mju1D111u1fJ 

nrjJ.J1D111u1rJ n11ifn:w1 °111fntjJJY11111a.:J-G't>a,,,HfJ11nJJuamnd'1itr-4'Ha.:J 
4 r "' ..... A af , •• ,.J!..!! Q "' .. .... I ,!J/ .. fl11tltJU111U'nll •4ft1 110-ul u "m1HftflflllcrlWtlflHS') t11J1fliuU 



• 
unil 2 

' ' annh mpg m:m.1tailanrnfe~ 

1. invm:111~w11m1t11aAi d'1ntr (Peanut 1110 Groundnut) iif8'n1~111u1tr1trR~-i1 

Arachis lrypogaea ttllfJuw•tf 11qn R1:: nd'1 iii\un1lutt 1uu'i111wu.-f ou11e~ew'in11i 
... • ..1 • .. , .. .. • " ... • .. .!f n~ l _., amnu::&flUYIUflflill1U1fl1'tJ Uill'J::Qft1flfJ1 u ftf) 88flflf)fll11\181'Ut\U Uill11 .. flDg fltl\I flfJ"fl 

.. .. .. .. ~ ' .,,~ • .!f ... .. d -•- d i.__.; -·· 81tWltlU1-) 1118'1utuunq11n "we .. rut .,SJ anvm::u'I~ ua::1m1::uo~1'Hun10tuYYll1Jrt8n 

Rn i'lf)~pffl1f11U'ln 111tnf 1f11ftDt)U ftfll!I ::1no1uRniil11gftfl101uAn·HlU 1 - 4 watt ufin:: 

r1 .. A .f, • .1• r1 • 4 A .l ·~ • • 
Wftft1J&08 "11 'H18l1JrlflflllJrlftUHC) (Seed 'H'JD Testa)ii~l88Ut::1J111J1-tUft~ l&tl~ 'H18'111 

., ., ~ ' .. 
U1afl11Jftfll!ltll::1'U1 (flUltr~ltr'JlJflU&fll!lfl , 2522) 

.., ~ it.... ., ""... .. 2. ,.,,,.e~ulG1H 1'U101fttrUJ "'"~-"! "..... ... ... ft101'U1 lUUntffl'J:Qt'l011JtfflYIH1Ylfl1fr1trfl111 
... ., . 

Arachis Hypogaea L. Ytla'1SHUfl8 ground n 'H1e peanut 1111!11,fe'4ituuit111ftnr.tn d'~u 'H1fl 

d'111au 1u tl1::1Y1rr1Y1fl1'u1i11n1uwuf 

2.1 WUl118UUtlU-5 (Khon Kaen-5) ftflWm::tf1::i1wuf 1fJuwu{Htr1J'J::"i1~ 

WU{'l'n1.11U-9 flUWUlRCM 387 iid'nwm::YI ~tfu1fJu~11frl'1~&htfuua::1uutr&;fJ1 ft8flft&11ft8~ 
.. _., !Ill .al ... l .1!. ..J , I I d .; l ,..1!..~ A .1/. d .... 

fl11fHltttflt::mun1::1nY1U'J&1tll ftU91UJl1 ~1fltll8fl1'JlflUlfl01 "" ".IJl808U &08"1JWftflllft 
Y.. ... ~ d..I ..,., ..... _.,, .,, 

Y1J1t,.1Jfl111'U1 lYIU1U-9 811Jfl11lflUlfltJ1 SS-115 1U &'lfllltll::ltl\I ftf) 1J1'U1fl .. ru&a::wnfl " 
I • 4 r 8' I !f I 8' ... • .... W , fl 

fl111'101JU111Uflfl8 100 Wllflf~fl111'U1 UlU-9 NftHftillllft::fJGlll111ft111110JJ'JUfl1 llft:: 11 

Hftffit1t1lani11iu{1Y1t11U-911fHt'lNftfllHl 340 nlani'11fio1i l1ft~11uliun ln111i'tr tJf)fl 

,,.J 
., ~ W I , JI "" •J! 

2.2 11u1 l'rlUlU-9 (T · ) anwm:attu 11HaNrtfl\J·HJl6fla::n11n::&'rl1::v~ 

1tl6enu1~ua::n1JJ11atli'ui1141fl'mtm11u lfl11i1; HaNnttJ~.mu1"~1t1iu 260 ntui&ii q~ 
utf~ 293 nn.fi&1i q~Nu 236 nn.fi&i; ti neui1oltl1iiufeua:: 28.12 J11iufooa:: 50.70 

anw11ttlni11iuf ftf) ffflftfnJ41'4&gn &tin nu1~il 2 &llgtlflf)fffl&luinn 1JUfffl iu19'uitl Rn 
.. _1 r1 ,~., .4 .f, r1 .. A d ., ,11. ... • _,.; !111 
11ou •~enu1m11u ""'""" &fl6"JJ1JJflft1J 1''J &ll8lflU'Sf1111 "lttlumu 1 &tl8ut::1ut1uumu 
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... r r ., , "' ., , ... ., 1 •.11 l ... l 1 ft'U1fl1l'I U111\lflft0 100 Wftft11Ufl1T11fl1J 2.43 flUJ 11"1UTl1\I 1fl11ft'\111Ut't:: 1tl U1ft qt 

t.I "" .. -· .. .. .. ... .JI .. .. .. QflT1111111::ft1J ftt) iltftU1tl8UWi}1.iUl1 o.a1R0\11J(JU1U\I q'un.altl8U11fl11ft1J O.alflOU 
., .. 

Q11ft1WUI 

2.3 wuf •euunu 60-3 Kaen 60-3) Dfl1!Hl1::1tiu 'UU1ttwat.un::Nfl lftn11 
., .. .-,i . , ""' l ... l ' ., ~ .. J! l r "' ... , WU1"rl -,uu::U18,fl11 ftUJlllfU1R ftfl'l1W 1 l"r1U1U-9 o.a18Ul'I:: 76 RUU111UflNl'INl'lfl u.an11 

wuflt1u1u-9 fee.a:: 21 Nl'lHaftUt'l::fJDUl1 Nt'INnft.rf.aifmnf .a1uau 378 flfUl8 1ilU1R1'f oua:: 

24.8 J1iuf ona:: 49.3 in1.i1w::t.l1::t1wuf fl1fluw1n Virginia "rlHlu1fly1j11u,f;91;tnfiou(1.a 

,t.I "' ""l ,, ... ... "' .,; "' !f ... l ' ., ~ fl'J::tlfl ft11Jfl.a"rl u11a.af1f\RU lfltJlflO tnq 110-120 'lU Ptfl11'UU1fl ftfl'l1W\11 l"rl\11U-9 

1tfun1u11uifnua::t.aont.l1mf u 11fflttu '8 1f 11111gt1ii&-.111ua::&l11801.1 1de1ft11i'nw1 H'u1u 

1ii1.1 11~out::1tJauumfJu&J11na J1,nin u 100 w&tuti1n11 76.2 ni'11 l11.1T11utiu l1fn1tYuJJ 

ua:: l1ft 1111tt111nn11wu{1t1u11'-9 'lt nil111111::n11 fto qtfl1.11Aouwq1.i1n1fl11a.a1Aou 

2.4 wuf•ouunu 60-2 ( Kaeo 60-2) DfltiJDl::lfl'U lu1f1uT1H'fi111hluun:: 
, ~.. !f- l !f- I .. O .tf .,;.. d I .tf .. ,.J A tJot•U'l 111'1tt•8"m1f11'lUt'1:: flm1fl81' .afl'H21t1U'lUPtflTIJJ 3 lUftflfttlPtflW 11U"Ul'l::JJ 

,,,,.wa .. lt11ni1w1.1f ir•.38 HaHnt11tTnirtu ::tTninf .au.ani1wuf ir,,. f ooa:: 38, 12 ua:: 8 t11111 
• "' "' .,; ... ., ... ... !f ' ,. ... _., l'l1tttl 1fltllftU'll1J881fl 96-100 'lU Ht\Hl'lfH ::fJfllfl1W Hftffftflrtflft'tl S12 flfl.fl8 'J Hft Nl'lflrtfl 

ui~ 266 muao 1i t.l1::mml1t1 lt.11auf a:: 27.43 J1iuf eon:: 44.29 ft'n1.i1m::t.ln:f1wuf 

ifnrn1 ltmn::t11Hni1wuf tY•.38 UWgfl 2 wa .. .tean 1lua1t1111.1tTn un::Ht>ut.l1mfu 1tf 
., ""·" ., ..... ,...,., 1 .. t.1"" .. r r ... "' tfflltU&U8'l11Wtltl11ft'tf111J W8lfltJ'JflV1 \I 1 ltl8\lt:l tlU\lftU1ft1l'I 1.1111Uflfl8 100 Wtlfl 

1ti1tf11 40.7 ni'11 hil1uT11u lu111ui711 u1:: ln11111tt tltt.lvn~111JJ1::u111ttl qtflu1Auu 
.. • ... .JI .. .. .. .. .. 

Wi}Mll1ft21tl~R8USJ(JU1U1.1q~un.atfl81.1JJfl1 21 041RtlUQIJ111W'UI 

.., ... t.I !II .. .,.,;,~ .. .. J, .. .I .!"I .,; 
2.S w1.11a1 1-a (~Lwnpang):JJ\IW\1171 t1'1flfl111'l\J1'lJJ1'\110'll\lHW\lw8.aTI 

t.lgn 1u t.l1::LT1mh 1t.1t.luntt'9l1Stmun::1m 1iit111NnNntt~uo1unan,.,11f ea1g" 1iNnHnflQ" .a 

NnHnt1 un::tJWlllTt NaNat11.rf.aP1nu1f~ 219 .tit:11i iil1'1aufoua:: 22.29 Jiiufoun:: S0.28 

invm::t.l1::i1wui't'•uflu,,1n Spanish val cia nHl\uflu~11flH (bunch) itt F1m;'J,,n,::1n~ 

lflulu P1nnu1a11il 2-3 iJJ&itti6ifn nfua u111.1P1m&l'l::uuut.l1fl1~u1tfitt ttu ~e1f11wg .. a 
W'J tDtJ1ft11i'n1.i11H'1ii1.1 1 1~&ut::1tJafJu1fl &J1t111a J1111inti& 100 ,,.,g,uti1n11 40.64 ni'11 1u 

l1uY11u lnl'J1tril11 ua:: l1t11111tt 
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u1taul9nd'1anul9nuY1tJYJflt"" "1uYJnmfl11&"tl1:aY1flufiu1ta"tl9nu1n fio mtl 

&1tU8ua::n1tlt11::i'u8tlfll;iu~&1tUtl '""i'fl iinntlgnJJ1n 1uufin::n1fl 1tfuti mfl&1tUtl ,tfuti 

'2"';,.Q' ihtl1" &iu"1"ii ti1mH&WY1 w:: 1 uwiun::u1u mflt11::i'ufl&mti8~11tu& itfuti tau 
..... ~ ~ ~-~ . ,, . ... ... 1J11'UfJ Ufl'11'1n111 fl1K11-u1 118UUflU n::trmtUtl1 fl1ftflftH ttUfl 'IOU1YI &'t'ft1'1 un:: 

tr1~; n111R::i'u88fl itfuti tl11iu1J; tu 1J; 1::ue"un::'la1J1 fl1ftR::i'uRn itfuti fl1tVtU1J1 

' ~- " !!ft • ti 1t1• 3. fJGlftlftN811111""011"H 0 tr~lUUU1tft~1t8Uf11611t1' ltlflll 1911.t ua:: 

wil'-N1u iiltl1lutl1::111mfonn:: 2S - 30 111iuf&oa:: 45 - so un::tnflu181tl1Rfeon:: 20 

ltl !! •. , J, 4 •.r- .... I J, ... " ... 'JI I 4.r- ~ I J, .. ''"' uo1atr'4JJu1JJ1fU&fttJ1.llttltl1Wflfl CJ1tftlOWfl tt1J11t::JJu1JJ1tuRlfl11tl'l11tft6'4 un:: 
4 -1 ..I e !II I I ~ I d.J! .. , .. ""1 4 , 1 ... " '"' 1Jnu1e11 tttt'1&1J\1Rt>1nmot111n11Y1"6'4fl 1 tl& a•u "' tJuu ua::1111 YI ouu un::wt>u" 

!i111qn~iitA1ntu~1ft4 nu1ft11111fouv t""" 145 f)~tn&•a&wa nuu'l ld11!1111'fjtaft1ft1" 

lnw1n11dt1ntH 1&Ai,,1iulud'1an.nfuiin tt1•1iu~t11tlutitJ;HmfJ ft& lo1a8n ua::1a lu&a 
.. • ti I! .. ...s ., ,,JL ·""1 .: f .. J.,, " .. ... .. 6flf 4U1fl ftfl 1::111fU1f)fJft:: 80 Hl1t111::11 1tJ .. u'i flft \lflfltlfl\IUlJJUYI tttlfl01GtH0"11 
... • , ., "' ., • , .. '"' .. ~ ' f .. • .. ... • , 'JI d ., ,, 
6fl'11T11.t116~fl1ft 1111U8JJfl1flf>fl1tt 1111U 1181Jft1 ftlfl11\11JJ\l'W'l'l\lfl8\IYl1 1tlfltJ'ifl'.W1 tt 

u1un-l1 (tn1r1, 2544) tJ"ft'tl1::n8tJY11"'" o~d'1iin~1utf1umJJ1mn1atJiiluun::J1t111nJu 

UflnAHtlfJfl 1tl1n11wuf un::tro1u~tlgn R1.11, 2538) fJmfi1Y11un1t11118~d'1atr~ 11tra""" J. fl11Hft I 
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tnnd 2.1 fJD1ft1Y11~ lnw1m'J'V8~G1iirr tB .. .. .:. ..... 'JfJ1JlmnJfl1J01Wfl8U 

fJillft1Ytn lnw1nu .:. ... .:. • 
tt8tbuil111l11t11tf 100 ni'u 

D1fttH 01lltftM 

waf~1u (nlmlftft81) 538 430 

" .. f11'WW (fl'JJJ) 11.4 11.1 

l1blu (ni'u) 29.7 34 

1•iu (ni'u) 38.7 18.7 

tn~l111w1tt'Jfl (ni'11) 17.7 31.4 

crude fiber (fli'll) 2.1 4.7 

td'1 (fli'JJ) 2.5 4.8 .. .. - ., 
llflft&•fJJJ (1Jftftfl1'1J) 20 245 

ftt>i'n'lei'tr diaiini'11) 455 500 
d ..... ., lltflfl (1Jftftfl'J1J) 13.8 10 

1t1tnuu cuaiini'11) 0.59 0.73 

,, ltnbn1u <iinani'11) 0.09 0.19 

1u81W ciiniinf11) 2.2 1.5 - ......... ., 1111aru• cuaan'JJJ) 8 14 

iiu1 : ntt~ lnw1m'J (2535) 

.:. .. O'll'VfJ1 

347 

11.5 

23.4 

1.3 

60.3 

4.3 

3.5 

125 

340 

5.2 

0.38 

0.21 

2.6 

0 

332 

14.2 

22.4 

1.2 

58 

4.3 

4.2 

253 

0.73 

0.23 

0.9 

0 

4. nn1fth::tnri•mi-ncr~ tf1u 1iitHUfJD1ft1Y1ut>1Huv~ Jt111'iinn1f11'J:: lnu 

t1nl'liitH&flue1Hnu11)Jrtlu Jmm11•h~'1 tfurl 

4.1 ltJ1autt1iiir~ (Peanut Proteins) fJuNit1ti'mcwi'il1f1fJumni~tl1H11 ltJ,auiittJ,;u 
t •I! A ., -r.! , .. 1 .. ., ""' .. , ., " • 1-~t-• ~ J 9HUfll18fJD: 25 - 95 'VUfl1Ju'J1J1tU 'VJJU u mucn MSJ 'V11UJJ1fl U~Yll 111J 1J1ft\l .. lfl~ 

4.2 ufJ~G1iitH (Peanut flour) tfluH Rfl'mcft'i\1tftmG1iiir~i\u11J1iutl8flud'1 vltJ'Jau 

1.h:J1111feun: S0-60 un:ihR1n11J1uu , 1h:1n11ftlun: 1 
.:. .. !'It ., .. ..1,, .:. .. .:. ,_. .. 

4.3 lUfJ01fttH (Peanut butter) 11JUH RlllltflYI 9tt1fl01tllHfl1t\ICJfl un:mt 11n:18U9\ 

tJ1nutf1mnatl un::J1tna 1fihHi'11Y11•u if~ ua:1fJu1if,.u119'u'1 

4.4 t>1H111ane6ut1nG1iiiu tf.luH nwcft';\1fuD~G1iiir~111HtYJJiqify 1.i1iiuua:ui 

1111Jfi1~'1 ud'11h1ulsiu11u1iJrm Jt111'mf~ 1ognnif~rtlU 11Ra:1&0" 11'10Htr11ri1uHirufi1~'1 
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11"1l1nu mf·nh1t1Pi1ulft'~t>~ti'"tfn th1tfi 1"~t\'~atuJfuu ul1uRn::1ootl Nnflnm.i'iina11111 

I ,I fl# .. _! f 4 .. ~ , .I , i ""' l l 4 .. , I 

L1fft1UfJ~ UJ'ftU11JJft11NftfU1J\U1flU11fft'n uu1::1t1ff "" "~"''"' u ftUftUNDfl 11\T~ un:: 

tl111t1«1t1uiift'nat11'ft 1 um1 HftflWt>U11 11 ~ ~111n 1utlu1t1«1t1uiin11Hiifltf1iiu ~iiii 

fJmn1"\T~ tl11«t1nu11w11ti'D1fn1t1t>n • t:Yi111"u1u1n1Hii•ufluNiiflnm.i't>1M111un:iu 

" ,ii -1 l , •,ii ii .r - .. ~ ' 4 ~flft11fft'111lW8UU8Ul1111fl8~fl11•8~ 1 t'lft fUJ JJfltl~u~•t>HftflllGICJI 11fft1Utlfl 

fi1~1h:ttlffll'ltJ 
'-• ~ .. ~ ..... ...; .. '--.:. •..r, 

4.5 UJJ01tnH (Peanut milk) llJUN fllltlltrtlft18~ft11tlHftfltlfl01ftU~ft1fft ft8flltJf>r;i11 
.. • t • l . .. I! r .i1 ,,,, • r i • 1_11_'1/ I! 

WftR ua::uwnu,.11 11tua::18mt'll'Jf>JJ UUl Un1Hfl1fHl&flU1 t1flUUU1 u ltft111118U 

1m.su•1i11fl1SJtftl~m1 fJtllfl1t1ne11111 ~u11G1iiu~ 1m\'1iio~u11i'11uu~•t>~ lt11au 111iu 
- ~ I .. .!."f ...; , "" .. ~. ... .. W ~ .. , I~ .,I W 

1911NU &m::&"lltlJUnWtl U"1.Jlp1"WU Nftfllltllan flt) nau•MNftflt'ltllantJ~ JJllJUft08111U 
Ill ""- I .Z, • ~ r I 
1Jflm.IU1~ft11UJJ01&1ft'l8~ Ul'l::Tiftft1fl11 ( 

4.6 d'1iiu~iJu 1flud'1iiu~i\A1u ntf1 ua::uon&1f SJwgtl8tlfl UR 11"ii~u1R1gn 
u11tf1ftf1::n8U811f1'1t\'11a1ftiltt (1fou ::1"rui'q, 2540) 

4.7 G1iiu~1ttSeu 1fJuNiit1nm.i'e1 n•m«n1 Hiiflt1nd'1iiu~n1unmf1t11a ua:n::ii 

" r ,,,, .. .. " tUtl1::MU1fl1t'lflftNftftlftD8UWDft01 ua:: 
.z. .. ., ~ ,, , 

4.8 a1atHfltl llJU•U1J1fUlftfJ1 l, .. ""' .. J 4 , I ,_'J/ 
1fl01rlt'HlfW1flU 1fl1fttUl1fUfJ1 ltl Utlltlf'ltt 11 

u11uutt::ituflu4u, l1mf1"0 u1edlut::u4 
• .z,.. .. ~ 

4.9 811f118U'lt1001DU~ (8118, 2 

4.10 d'1iitHtfJJ 81J 'rlett tf1111efl 
.Z, I 

4.11 tl1"tlttUNU 
,, 

4.12 iuu11(uiu un::m:u1tY11t1 (1 u, 2534) 

s. iftrnwed1i&H ift.v111d1ft'tV"" u lt1ri11t111e~d'1iiu~ ftf) U11WlJtlt'IWD1"t>nW 

·- .r J! ........ ,, ""' .. ..:!' •~tftflt1fll•t>11 A&pergillus jlavus l'flU4UU t>&tltVlfltJ fl UfUl11::tlllt111::U11 tY1''11\f'rll'fl1~ 
.. !It.it .. ... • • .. .. ~ .. ~ -
•UJm10flU1ftt1ftUtlflf) Bl, B2a, Gl, G2, 1 ua:: M2 ·~ 2 Wtl1fft~1JU81i'llUl418~U1'ffll 

W • .L .. I ... ~ .. .. .. f! ""' .. ~ U ..J -
&l'llm1flf)flW Bl, B2 UftWtl Bl tlJUWft 1JW'Ml10UH'rlqtt (811fJ, 2544) ua::tlDltft1'18n•u 

wtt B10~1rtwriltt~w1J111ni\qtl6n 11" 1 tH1111t\'uti B2, 01 ua: 02 ft111a1i111uift1uu 

IARC (International Associetion Research c ) 1li'ttunueYla1t1oniu1fJuu11ti811:i~~ Yi1 

11"1~iuti'mtYu tfm1~~ un::i&.1d'8~&n 11: ~1uiu 4~tt11111fluwv•tl~u11ii11ti'aYla1t1eniu 
' 4 .. i .. .. .r .., " .... ,, tit ... ..:.. .. .. 

l1ft'llU1J'rl~llUU1'1fJU'llaU ua::11tl1 ~ lUtln fltf11WVUllJUU11WlJ'rl1Jft111Jft~fl1\T~ 1J19'1fl'ltl1J 

i1~ 250 ee~m111a1;f.Ju t~tnnfitm11Yi1r11 1niim1t.fu1~euadu811111<01mm,2542) 
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.. .. ' 1 .JI ' .. .. • ' .s•• ..... ' . ., Yl8ftft ftf) t1'1U Un1Ut1'1U MU) Part er Billion l'Jtm 8811 ppb (n1'1J) •·UJftllYllfltJ 
, l .. ' ... , .. - ..l .... .. , ...... .. " _,, 

JJ 'fl'Jfl'JJJfl8fl ftflUI 111fll'Jfl'J1ttl'81JYI UYIUUJJ fltl fll'J9''J1ttl'81J"18JJUfl8ftllU 11U 
, 2. ' • _r- ... ... .,, • ' ,,,_ 

tr1JJ1Ulfl'J1ttl'81J tlllJJUfJlWtltl'lltl11 un:: 8flu'JJJ10ltl'l'J'll'MYIJJ8Q ttt1flfl1181Uftlft11JJl'IJJ 

utr-aatBu11tiiuun11ti1ud1unfl1J1ufiY111 11utf11fu•u~8awn1Y1unw1::iutiu-i t•u 10, 

50, 100 ppb nd1fluni\1fflnttr8U1f\'1 .. 1 ua:: lftnth1ft1a1J.iv~ll1fl (810lm, 2542) 

.JI • .. ., ...J ... .. • !!fl -· 6.1 fl11R'J'lttt1"1tl18~i'R 1110lt1'11Yt'Mtlftnft1Yltlfl'IU tR11lUU11Yltl'11111tl 
--~ ,, .. '.. .... ..; ....... 

Uflrru'JJJ10l tta::t&VR 11JJtl'1'1"1fl'll'llU 

, - ... ,,z, ... ... • - _,, .!/. 
6.2 fll'Jfl'J1ttl'fltJtt1U111 1'JYl1~(11J11JJflU1YIU1 M'J8111 ELISA111U81nU 

-·-~ ' .. ' .. ..&_11 .. ... .. !!fl ...... utJn181fl11U'U.a11u1::M1Utr11'11'MYl"8~fl1 Y1Rtl'81J M'J8tl'11'11'Mll1fl1J1U •.a&uUtl'11'11'M8tl'1:: 
.. . ... ""' ... .. , d 1 .. ... .l!!_ .. ... 
fl1J\111'11'MYl'Jflfltlfl1Jl8U WWtlfl Ufll'Jt &fl1::fl1.JU8Uft1Jtlfl'J1&~'111::lll::Hfl1Jtl'11'111!1Url::\}fl 

LflSet11i'luMqu•uun•u::tttltr8u trn 1iiiinn&m::iut:Qn•::d'1.atl8fl 11.1 ua::tAs.noa 
, d ..; ' -· ... , ' ,.JI., "' ""' J ltlU WW8flYllfl1t8QUUtnYUtllfltl'81J t tl'lJJ1'JOu'JtWUtt1flfl111JJJ -,nU•UtrlYl'JflYlttlll 

tlgmu1L11wi::111::t.ati'u1eu 1W'Jut'J lt11uu "~tt11u,.f'uf u..,udii1nftt1ntlgm m lf 111'ir1u11 

,,.11mmfJ4i1mtru1iimnt1i•e4trniiw 1t111iu 1i i18"11tJa1 ,.;u 1f,,.1,H81utt11ut;T11 

•64& lMft11111.f'11•84Ut::iitt1111iuwui'tt ~(111tiutA1noau11iivfitlu1~eued1ui1eth4 fttl 
d'1irl11211n utrtit4i1iiir11iiv1utAsnoaif8tJ 1fid'1it14M18•11utrtt4i1iitA1110&iruivu1n 1i 
.l!ii -·· .. 1'- ... .,_,, ' "l ... _. .. .. , U&lJU111Yl~ltJ tl'ttl1fl 'J1Al'J1 'I &1rl1R'J1 1lft'J1tM118Ufl11 1 Y'l 114 llu1ttl'Ttlll1'11 Ufll'J 

"'1ttr811v~ 1w11::iit11111111unn "n' 11univv.au1n luYJum11ttt1i::H"fioi1onn~1 
... !"12.!! .. ' .. "' ,,, .., 

Ut'ltU1JIU01lfl'J1tM lttllfttMt'lltJ-J R"lDrJU Ul1ft1lRtJ1flU UtlfltlflUU4trlllUtlfl'J1ttl'tl1Jfl1'J 

tlua6Du•D~uuivilihR211oatf1q" 0.1 - o. iiiiu ltf l1t1 < ou11, 2541) 
'II 

6.3 m1ti1ttttr11iv8ttwa1 tlflW m1ti1tRt'f1'.ift1!1tlftWl11YltlflWUU tr1lll'Jtl 

m11Minrn 11un 

.. "' .. ..l!!fl .... 
6.3.1 ftnna flf) fl ftftUrJflWMYl&UU'JflfJ91111Uflf)fl 

u m11ffl1111,&un1n11ft11iiiuu11111afi1a1r.1 

iv'VfHtr11'"1. 1iu14ri1u UflfltllMIJUlJ4iii 11119911iiir11111nfi1a1nu11wv1.f 

6.3.31fu11li1m:a 1tfiim1tttta8~1fu11fi1a::a1a un::wt11111'Na~ 

Ma1fti1,. 1w WY1111uua tflTtllUDa 8:;1 u flau l1wDfii muiu ua::&8tft1aft 1e l•lw11'1 

uDa Ufit::ri~Naa4fJ0&t11Y11~ lnw1m1'VD4 au~tf1t1 
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6.3.4 1fun1t1ii tu11frrn1t1iiYhtJfimui1u lu1ntJn•8fDn?hn11t>n 

- .. . ,.1!. 1 "' 41~.1!. .. - . , l " , " .. " W •fJllftlfJ tt41fJ 'U 2 1" ft'11&ftJJJI "WJJtt' fl'Uffl'l1fJW9' lW I 9'1lt'U&1Hl168ft •fl (8118, 

2544) 

11!.• .. ,, .... J ... 
6.3.S "W1l'l'UJl'Jfl tltJUUflJl1'fJ Flavobacterium ft'1JJ1ltht1ft1Uft1'Jft'W 

timla111enw 11u.t&fm1utRi.naaiidtJ 

6.3.6 nn 1.fauwe a iim1ifnv1m' 16uWt>ni1un11tttrr11wvt>Dn 

lflfJfl1uiuul'lfl18f88ft fn::oi1"attrrn 8awn1J1ooiu 1tf1::iuHdf ua::u•h 1f91u1unn . .. . ... ~ 

tt1111u.a"Nth (nllaam1 m1::ttaa::, 2526) 

tt11111fluw1n1t>ftlt1Wft1JI niuUfl11JJ1'UUH111fl mnt\'fu1uminaa'lf 8fJ 

t>-etifnnnnuo lan •~ 1tmm1ti1Hu9''J::i 11tJu&~eu11t>~a11-ftvtl'mlan1t>niu 1ue1M1111 

11i&h 30ppb1bulutJ1::111n111oiim1ti1 tt1,fjju11iv8awn111enwtJu1~eu1ue1M111tf 

lii1au 20 111 lft1ni'11 '9t>81'H11 1 nlani'11 i11tJ1::mtrnn:1111fl'f11111111J1t i1t>4111fl1J1uiiii 

uutJua~eu4t> 4 uliuii 98 "·"· 2s39 iJ 1n111flflrr11wv8awa1118ftiu1ud'1aa4 1nflt1n 

ti .. - .. d .,[ , ... .. d .,[ 
fl1'J l)Uflff&Hfl11lflUlflfJ1 Ufl ffftflflUlfltJ 
4.1 .ddw • '-

lft11.Ufl1111::tJ::&1ftlJl&flU'Jfl\11 u1ua1 

11t>w~1ni1111tt1J1u u9'd'11fJuc1'1uut:: 
... 

(81111"1, 2542) 

1n i; t:ftu1.B1naainwn111t>niu1Snden 1m::t:: 

a .. iiiit1Hu1atf11t11uittfflftlfl1fu t::iiD::wcn 

1u111cr11w118n1'a111t>nwufni1111tt111u111n 

, .Jlt_t' ... • • - ... ti ... 1-• .. .. -Kinsella (1976) tt llttl1t1fltlft1 118fft111ft'UUfllYfffU1Jl'l84 JJ'JflU ftt> "tYJJUfl 

... .. .. ' -~1-• 1 I .I .I d .. JIUftltJfl1ftllD::lft11 •fJJHCIR8fJGlft'111Jfl 1J u UtJ1'H111::H11m11UJJ'JJu fl11&nU1flll1 fll'J 

ftutt1nutf8nnu11nfl" H111uOffJG11'UJ '9J11fflltJfl1ftua::11u1ttiiiiii811iftnfi8Md1ii•t>f 

ltl11u1utJ1M11 11111tlaf11t>f•tJf111.11t1 tJi1f t>ui'tJ-s::nt>uun::m1tilnufi'l1lt>fn1t18::ii 

lu U1::1fl1,;1rJ (net change) fl11fl1::t1rJ 11118f1.J1::1(charge distnl>ution) ft11111UY8U1Jl 

(hyc:Uophobicity) ft11uw1nf1 (hydropbilici > lfl1firfn111e~ lt11a1.1 (tJir.iQii "io(lii un::'fJ' 

.. • -·-- ........ I .I ... (111) 1t161Jt)fl'JfllJllflflflUft'11.tlJ1:flt>1J8\I C') 'V8f811111 
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-f ~ W ,, I - " _, .. W " .. .. .. -1J1#U1'11l111Htr " llJU fJGltf111Jtnnuu 11Htr•fHNnfllltll'Y1&1Jlfl81'rl1JfJfltl4fJGIU111JR•64 

fl111l'HUfl (viscoeJastic) Uft:fJGltf111JAfl 11iltt lftHJUlR (dough-forming properties) ,,6~ 

l 11,;UflQl"uf 11tr1n fJIU U1ttJAtlHU1: 1t1i11il'f•64&t\'nun:'VU11'H11Uihlt1n ltJ1RU,,; 
• , d _ff_ "" 1-• .. , .... ., " • i-~ .. " """" . .. .. ,l 8tJ14 1flfl111'HM1'rl4UM u1"U UffHlltll'YI 1'H11,.14'l 11fJGIDfllllU~'HU1tltlU"flfl14flUtHU 

nua:inr.i 

m11'1Jti'ltiu 
,f, 

..r. fl11fft11fl1111 

.. m1arn:t11-

.& fl11MJJft"l1JJ 

n11iuti'ltiuJ1 u1~mt 
Rt\ti'mf1 4UU1tt JUi14 

nnm1:attnuJ1un:n11 

u44tf1 lft·Hnf ut1t11i1r.1 

m1ufultJ 

ft11111ii•tmJ1 1eeflU 

ua:liu1:11 lft11'u 

-· f ..& ., , " ,lJ U1'fl11 t'fMIHft 11 

&ueit11i' 1ln1on w1trtf 1 

WJJtltJ 

m1anfliii'riu m1~ftJu1nm i\;h 11mun ,,_J atfn 

i111 fl11'fltl lftHt'ff 1~ W11'H"l1U 

•o~wft'11 

nntMiJun: wu1: l1 lt11 l~iin fl11 4u1umiim.J 4U\11181J 
.., ... d "' "" l ... n11un:fl1nu munnnnu 9'Ut1 

trn11"niu 

Yle~o1mPr 

ltJ1lu&Utl 

ltJ1lu i,;ua: 
ltJ1A1iu11 

ltJ1fiu&U6 ltJ1fiu 

i,; 11r.i"ltJ1lu 

ltJ1lu1uu ltJ1lu 

i,; ltJ1luu11 

ltJ1luu11 

ltJ11u11i 

ltJ11u11i 

ltJ1luu11 
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., t - ... ,, "" .. ... .. ' -1-• .. , 9HUU fJGIUJJUfH1H1fUut ft8 UJJ 'RHft1Ull1WUft::lftSJ•411ffftft8fJGIUJJUft u'JftU U 
, 

' -· -· d ., ., .. "" -1 1::uue11111 U1::11114fl1::U'1Ufl11U'u'JJu 11lflU1flll1 fl11ttUfl1U11lW8fl11U1 flft (Kinsella, 

1976) ltl1luii11d'1~d1ft'qi111n 1ufl11111 -1uti-1een 1l1flu 2 cbu ftD Md'1iklum1e11111 

ua::11d'1~1flucr11tl1-1uti-1 lttu11d'1~1un dlucr11tl1-1ufi-1t::1~u111'e-1tl'ue11111 lttfffll14 1flu 
,, """"' .,.r.... - 1-• .. ..... ., ' - ... ,, "" .l ' ,,~ 11U1ft'Rfl8-t8 mu'"lGlft'JJUfl .. 84 ll1ftU'R1' flU71 fJGlft'JJUft&'l-t11Uut •4UU-t88fl t11UU S 

-· ., .t IJ1=tl11tt4U 

,, "" 1' - • .., ., ' ~ """ ,,, ,:/. ., t-• .. ' , ' , ... I. 11U1t1t1Htt1uu1::tr1t1tr11Ntr 1 n nau 1u un::tU8u11Ntr u1t1tutr1U Mtyt:: 112.1 

nau1ft' M1ojj nfiu1ft'lft8"lgfld't>fJ &lfitDo8 U61'H11t::unfiu1ft'&&14fu l;i84t1fl1tf,htfijMfJ1 

nuundu-} 1w u11 diearbonyt u11~llt1 11un1mf1•&nf11nat::th1'iimu1fl'un1.-e::iilu 

1tfm18aalwtl'~nmli1 StMcker aldehyde' ::1u~qt11t::nSuu1fluu11 pyrazines ua:: pyrroles 

""1-• .. .. "" .1.. ., f'~ "" ... .s ., ., ,,, ~ ., (Weir, 1986) m1t1 u1Ru2.1nau1ut1tt1111n ft11JJ 11n'ftlflt11t1m11111Nft' un::anvaa::au811JJNtr 

~l11l.11::trJJ t::,h1tf(u';lnftrJ8JJi'u nau 84 l1'1lut:ant11111nfu1u ... aa::11't1112.1feu jj,f4 

tr11th::neufi1u::d'uua::u111'1::neut11f uachucr1111'1trtfttlltlflfl'Jttf)::iiluua::u1111'1' 

lt1" 1d&ilflt1nn1t11t>::iiluuti.i ll1flu 3 " ft8 1U1111u 'Jft,,JJ 'Jft'&tAu1 n1tte::iilu~11'1u 
1111ufte 1na•u e::rnilu a•1u .,.;teilu 1nu 1u11u1flflt1nn1tte::iilu11nu uw 1D l•v 

w ..,.,.,.,. lwu 1u1tBu11fifltmmtte::iil ueuiliin ua::n1ttnQt1t1iin (Weir, 1986) 

nh 11'e11111n1::t1ui1 ua::m1wtJ4fi1 ltl1lujj 

1a::a1u ufit::u111ui1t>glu31.lfteaaemt' m1 

i11flu1t>88U fl11111flut1u1ua.iJ1 'GIMIJU 

uuu'il11.1n11a::rnuua:: lt11n111nutf 1t:: 1 iliiNa 

fiett11114'u11uA m11nt111'itH m11iitti1i ua::m11ntt1ta l1UfJmnn11m::•fJ-1 ltl11ud'1.i 

u1111tJ1::~flflifb.tD11111wttfi1.i '1 ft1111 11011.1n11n::a1U'UD-1 l1'1au1f11.1u11uR'Rn&Y1of 

12.111u1iift'VfJu111uir11tJnn11-l1~ tlfin fll•fJ~ l1'1au-l1'1au ua:: ltl1lu-u11a::a1u 

(I>uoodann, 1996) lflt1nm1aa::t114i1um ::a1u'Vo411'1lu1nttt1nm11iflan11"e4 ltl1lu 

und1u&Gt> Fi1unnu1um1u1'1l1' ltt 1'1auri1u111nir11111oa::1nn11d'euiqttittt 10 
l•ellltlR1n (isoelectric point) (aaHt( 2s3 Damodaran, 1996) 1;ieu1n luutfJft'lfJ4 lt'1aun 

1h::111u1fluuuri' (Wong, 1989) Khalid et (2003) ~nv1Hn•e~ pH ua::f111u14'u.J'u119.imae 
""· ' , - ... ,, "" d ' , Y12Jtl8fl11uu11111a umn1::n1nua::92aacru 9U'l411U1Yl'ltl~&11att.i1 ftt111tt11uu1uno um1 

a::a1u•tJ~ l1'1au~1qfl~ pH s.o ua::v.iq pH 3.o 9"1uf11111u1u11a 1un111nfleini1.1ua:: 
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.... .. 1 ...... .., ....... .lt!ft 
fl11JJfl4f11tt.,n>81fttJf111JJtY1uno unum n&-tun::ft11JJft4R1 un11mttn84•4&uUHnun1n 

ntfu pH un::tl11JJ1.firi'u•o4matJ lRam i'u1J14i\ pH 1flutbn::1'1't111utT1u1101unTnn" 

... .. .. .. ' "" !ft ' .Jf. .Jf. • .. ' "" .. ,'1 __ .Jf. l "' 81JIW\lflft11tl pH IU\lft1fl tY1\lft111J&'UJJ'U' •t>4lftft8flWtJ11ta1::fltJfl11JJl"llJl"IJU 0.2·1.0 JJ&'IU 

UM pH S.O wafl.nt::1i11 fl111Jtf1JJ11'l1U tftRUUnW1tf 

Arogundate et al. (2004) 1tf"ri1 1tat11nD4ftnino4Ha'Ut>4tn11fl•1AmJfta81n{fl'u 

lwutain•uuflne 119" utauiim11 fl •1ao11 itt> 119" 9ltt>fJtutY111Mm1et11•nnhu&4 Colocynthis 

.It • ., .. .It "" !ft ' ltl .. l . . d ., .. .1 citndlus L.'14fl8Hft,,\lfl11\14tl11JU&nUN 4 Ul\I flt.I Jl1fl11\11Wftfl•84Nft•UR \IJJ1 

utto::18mu1n::tYtifl1s11•iuesn"ri11'1'u ua::utt 11fii•1.11ft so &JJ• utf1u1JJ111fln::1i' 

tl11ua1111101un11a::a1011e4 ltf1fiu ft11 mJJ1101um1(1nf 1 ft11siu11111a 1um11nttwe4 

ua::911111tY1JJ1101um11nt1t1tn wui1 iif111 1flu 1tlltfitt::1flwut1u1;mJt1ne lnli1tau l•1auJJ 
, 

{4' , ltl .. "' .. .4 .. "' fH'f) '" &UUtlt1811111 un::ft111JtY11J110 nnn::rtlfJ'U84 1ftUH&WSJ11\IWf)JJfl11lW1Jft11JJ 
,J!,,J/. • I , r... ... .. J..I .Jf.,J!. 

l'U1J"9U•84&nfl8 ft1Uft11JJU'11J110 \lfl11 \111Jflll'lftft411J81Jfl111'1'11111U•tHfl11JJl,.JJ'UU,,84 

mSe tf 1utl1111a1111101un111iiRwt> t::R4u1de 1ffl11111l114'1.11te4 l•1lu11ftn8 hA' 

1.,minu1;uut1nt> 119" 1u•141•1aoutmo 1 "'f eon:: o.2s-2.o un:: lw1&J1u1;uut1ne 11A'f oan:: 

o.2s .. 1.1s ri1ut11111u1111101um11iitutnD fDun:: 14 

3. tnf 1ii1fluirn8in;lw1Do~..t11 1nRwe4 un::"rf 11'1'1nRnntttfu d111i'11m11fi" 

.. .,~&. ' "" _,'1 .. .., , ... i .. 1 ' i , ·111"' 2 ., .. , 
6JJtn1.1WtJ11&n07184tltJf'a1fH•::11 U 111111 UH1 JJ&i\f}ftltll\1\1 JJ Rlfl01'184tltJtl'Jfl8::1J U 
, ···~ i 1 1 ... ... ., ... !ft ., 1 1-• .. ,~ .. 1Jll.1YH111Jfl U lllftfJft L\ltl"t1tlfl11&nfl 1JftWLU1'N1't1tlUtflW ll&DfJft u19'\I ·.1tJUN1 

'ID•1tJ11iu n1Ao::iiluiiluii..f1u"ri11tft 1auir11n1a1m:i1DdtJuii1"t>"U1"Jiiu 11 lRo 

'""1 .. .l "' ,J!. ltl I .. d _, "' "' I ""· i ,Z_. W r fl1ft8::JJ UWRUt::UJl1flft11'V1 f)'tJ\IN f)"1JJftu1llU ua::1f\lft1Utlll1118flfllllm..tHfl'\11 

.... e ltl .. ""• i , ""l 1 , i J 1-fl .. r .. ., 111 .. ., ..-r. .• .. fl41.11' 1ft\lt11Juftt'l'1\l'Uf)4fl1'l8::JJ \I JJ 1U4t::TI1 11WftU1JJUtRW t11Jlftt>JJn .. -ut4lflft 
,~ -• ~- !'ft .. .., ... ,.... ,,,.,a .. , I .. W W 

"9' (Pomeranz, 1991) u1::1rnlll1"1'184fl1 llJUDJJn• nL881tlfl UUfla::1::uu11un11nnvm:: 

--· ,11 ' -~ ....... "' .. , "'"" fl "" "" • 1-'I/ ..... "' ., .I ., 11n1uu1::n11 ""fl u1JJ1tu8JJftt>JJn• 881taUt>otaqfltaft1JJUOta1 11lflfltlJJftWtafl4ft1 
, Jl'I W , n fl r W .. I "' ... I ltl d , ft11~tY11J110 Ufl111J84fl\I JJ 11110fl'U84\I JJ\llflflfl11lfl1::fliJJJtl\11JJ811D1N1\I fl1111&11 1' 

fl11QflttttftJ uHi4ii1~ii11enfitl ua::t111 H1.11ua::ft11118tt11rju'Utl4H1n11fiuh11 fJlltYllDA 

I ,,Z,f ., ..1 ... "' .. ,..J "'ti t 11 W ,11 I !ft t 

111ft1\l'U\lfttJ1::tJtJYl81Jft'I -..L881' 1'1fl{I ua::tYmYm1fll18JJ8U """ f111JJL1JUfl1fl-flH 

fl11$4'ulu'Uo"1t>t>t>u iriiA•t>"1ut>t>u ,, ,,e"J1iu ~m1f1Jiiua::m111" u14-n14nal1om1 

tl1\I (McCiements, 1999) 



15 

tl111JlfUJU tl, 'U fl11lfl"W84&&ft: nh, tf 1'84tl4A11siiitt11uiJJW'U i'nui .. ri1'U,,84 

n1t1t8:iil111iiiil1•84 lu1ii11 na11n8tt11 lf1uno1umnh1tf1n"1'841184 lu1iiut::f4fu&D8 

d'"1i1u•D4fl1Re:iilu1iiiif1,iut1u1uu fu mnhtilu1a11,u&ulfn11't lutf,.11ufo11 

•::,f111"811fnlfttnfe41.Gfud'1 lu1a11J11 itttb11•e4n1"o:iilu 1iiii.f1v4u1nwe <Mitchen, 

1m> t .. mJ,iuiiii'"'fit1n11lnt11'844U84 ,;,, ,.,, u1fa411e4 ltJ1ii11 1inu1tt1tnJ lu1ii11 

o~:mn.ruD41111ii11 n11m:a1n ft11JJ14: "pH ~1fQii Jlft1a ua:1iuw (Kinsella, 1976) 

Were et al. (1997) tltlft84Ui''IJU}4 lllfJJtJ'ifl111Jlf11J1101'Utn1lMW84•84 lu1iiMtf1 

1Hntw ltlalrifinii pH 10.0 ua:iou,W'u uu (papain-modified soy protein : PMSP) wui1 

ft11utfW1101umnnflwm•m PMSP ;;i 441n&lu4nu1n11ii pH 1.0 am:ft1111fl4i1'V&4 

fl11lftflW84'184 PMSP u1nni1 lu1ii11d° atHiil41ii1tf.t111m1ufutJ14ufi1fermi11,;,.11 

" ""' :. "' ri1u lu1iiuo111fnmt11rifint: 11"ft11utHfl 1mstt 

4. 1f'1'1iimnh11"1nfltn11uanu1 ,;u tnllntttta ttau1:nou1ul10 lu1ntJn1fn1n 
1 ... .. "' I .. 1 </ ; ""'1 '1 I .. 1 .,_, W !!If 11l0fJlUfltlfl11ltJ81Jfl1n:1f1HW'UI:: 11lftMtl1f 8tl 11 tJWUI:: ft11lftUtlt'lJflUllJU 

lflHlff 14 3 iii ii1J1u11ofuJ1ua::nmau 1uN1Ju311tt H,I CDamodaran, 1996) e11fuiit:: 

1nt1ltal841liufl1111fe"nou ft11SJf eut YT1til111aQn lu1iiM1uanu1Jn1w l•u1n111uanu 
1.( 4 

I !!If t .. 1 l·' 4 • W 1 W ,d lfll1"1184 u1flUll'lJ48tlfl&lJU 2 'IUR8U ft8 1::U::U1fl 11lftQft u1fl'Utlflfl188fl MWUltfUfttl 

iiDdlui11u•1iuRno8n u14ri111 fiDu1 l fJD&Hti1Jut:a4'11niiwu11::n11 l1u1iui1nutu 3 

iiPM14&D8lfmwu1"l81J 11f11i:1J11 (mHft', 38) nu1nfl1tn•tJ4Juuuu lu1iiuii 2 wttf1o '"' 
.a.... .. .. ., 1-· · .. t1unnvm::t1tJUlf4 (coagulum gels) ua::ttn unnwm:: uHlllf4 (transparent gels) Wfl4U84tta 
.. .. .. .. "-f I WfllJ8'11Wft1f84 84tlu1::fl81J1f84fl1tl8:: Uftl\8tl9'Ulftn1::,,84lf11ft::a1t1 &W pH Ui't::fln 

"' !!ft , ... fl 1·' .. ~ 1·1 .. .a.. ""'1 I , 14 i t'fl'11ft1&1JU 888U '111fl41J'rltJ1Yl'1H1fU1 1'64 u1'9Utt1tl u1flU'111fl1tl8::11 UfllJll SJ1"11 
, -~ J 1·" 4 W .. ""1·· 4 .la ""l I "'1 I r , U1J1JJ181Q'4'::Tt1 1UtftSJftflV81:'HUltl1J •m::'1 untM'1SJfl1fltl::JJ UflQJJ'1 SJY&'lJUl u 

tB111111vn::1tfttainiJm:: lu14ulf4 (s · anc1 Matsushita, 1980) 
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~--· 1.Jt W l ""' t I .d ..i .. Barbot (199S) mnt1Hl't'l84fl11 .... ltU'l84 •ttlnlltHUft 2S-SOO mM " pH 7.0 7111 ND 

.teotiAm11mutn•Mt'1ffi1bitu1e l•1n (whey protein isolate) 11nm1nttn&4wui1 ii1::iu 

ft11S114'114u•&-t l•1im.t.i1 'l ttnil1lt::aft 1tn 1u 4-t1b::mml"lnftltJ 1111luiin::1&mununu 

•= 11'ft1111rr11111a 1unuf snf 1ill uie1:: t1111114'114'u•o-t l•1lm.t1i114ut111111u11&4itnt:: 

ti&.,, nttn4 il1::iufln1114'114'u111nnn mM t:1iltlm111ncneu•o4118i111au 1tmtll 
~ I J 1-• 1 z. f , .... "' • I _11 " 1::11f1'11111Ullft:-,11 11ft1111tf111110 un '"'11U1 ,,,.. 1118Jllfl11ft84flD841ftYl11ftUUUU 

Scaaning electron microscope (SEM) un:: · · electron microscope (TEM) wui1 &tnii 

141tiufl111114'114u•e4 l•1aa11 soo mM 1"d'nw11:: lttndu11nitfttf 1anum11futttuim.tii 

1::wftn111i'114'u.i1 is mM 2tluuun11 t1:ntlu 'ltJ4118it11lut::imi'ui'nunum1nttn4 
I Al W 1 z. d .. "1-~ d I l ~ 8tJlt21Umflfttrn4fl1111ft111110 Ufl11'"l11 Uft::ft1111 &&'14UH4184ltft •4~ 11l1tU11 f1Htfl14 
• .. ., .. ,, ,,Jiit . 1 ~ ..I ... ltft110::18fffitt::ft1111UlflfllflUft1111W ·;,I fl11 ftHftll4Yllflltfl11ftfltl::fl8U 

5. 1t'11iiln13u ei &YUtn'1ftu1 lw n111ftutn1i7t1titt (adhesive) tr11m1:itt 

(cohesive) nulf11tfanfulu1rmn::wnu < and film making) aftulu lttmeu1ri'ftencj11 

lt11•uilii1t'11ili1fflluflnfi1411n ltl1lu 1 ::11tti11111nQni11tl nii11;10 ii111111tr11111ad4 

11giAa11ui4ii;1" 1loduii111::ifnimw 4n11i1d 4ft4tft11::M'1ftuttn1rnf 1u1,j1 &DU l•U'ii 
. • I ...;J ··-- .. .- I c_,. 1 .I- 1 , 'J tt1111111wi:flem1n.,.1JJt)f11n,.-t11an11 tt"M'U(substrate) un::ft11111a114Dt)fl1"1 "" lhll 

1-· ~ ... .. ""' , ., .. 1.f .1-- 1 .. z. 11lrtltffDllftll'lt8'U ftfttltttU&8'U Wt::& 11&tt111114184JJt)fl1'11 ROt'lR'ftt'l~41Ufl1:"l'U'V8-I 

11fiffin1,l ift11i'u 1tmn111l11ou 1•U'1111 uHiifln11.t'"""'1"n11JJ811t1111..n4u 1w mutR 

tr11t111uJ1Nft 1J nua11auuulJ41ftuJ1t11 ih1ti'uttin m1nRt111si1tGtt'V84l&IJ4 &1n:ti1a1u 

fl11ffltttr1'Jfi14, (1111', 2543) 

J _,., "" ... " ... ... ..l 
Chan and Ma (1999) n1fl11JJ1U l4flln1111tt'l811fl"llttf11ffl1111'U11011Mtl84M18YI 

Brmi1 lt>n11:: si1'rf1tftu 111,au lt>n11:1 l•1nnun::lf1n1111 ltn1n'l1 (hydmlp.e) lttu1f 

&8u1W'n;11;u11nu1mfo1n: 3-5 1um nttt184Wui1.f1n1tfm1n::n1n1iufu1ftu 2 1,j1 
, .. f , ...... ., .. .... ""1·1 .. l fl11Jlft11111tl 'Ufl119RW'U1Uft::ft1111tr1JJ1 tl 'Ufll'Jlfltt8SJD•'Ufl11'U 'U8flt1fl'U JJ1flU 8fl11:: 

.. - !fl 
1 '"'l ..a. !If I 

1 i-~-~ , .. J. .. 1·1 .. 1 UfJDUfJJUttl1J'UU1tft4,,84flUt8tU \1Ylt1l1J'U 811~fl1tl11t'lt 111J'JU111 t'llf'Ut'ftJJ'V'U JJ1tt'U 8fl1 

1:: 11lta111u11nii1ltj1utli'u1114ft11tiil1 nna:a1umt:rr11u'i1;4M1f 1ill1u 3u, If 11 tf 

1nu11a'll11t11f1ftutf1uNtrJJ•tl~ lt11aufiii tn'1n1un1::u1um1HaR811t11AH ei 11 

8UH11~ftlJJfl11Ull11'1~81flUfJ rr11iiiY114lflUfllflft1'ftl1t'l:tr11u'i1i41t'11ii•e~ 
1111au.aH '1 1u21hmuluJ1uJ4ij1si&iiu efiem1'rf 1u1u2tluuu,,e~t>1111111eu14mf t'i ~ 
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"' -• 1-• .. 1 · -• -• .. .. ·u .. · lUfHt1flfl11Uu1trn1w11tH untu u1::1'114 1:t11un11uu1Ju un:nntA&A11JUJJ ••R1t'l 

lf1u11i\a'l4fH lYU pH fl811'.Qii trn1w• 1&D8U un::t1ima1•84U1UU1::flf>tJ81lf11 

(1-uuu tn{ltJ11lA1R lftDD "'""') ff1llf9Jli1ltf11itr12JUOYh&ntJfl111UiuuutJa4 

lttH•f14'UtH ltJ11u1tft1flfJ1&truUi1i4H i\ uunt1ndiin11uon ltJ1lurit1flu8ntr11HfJ 

Hdt;ht1ltf1ntt lflHU'f1tlu1iu•t1t lu1a D1fllfD1llJUlltJtJ 4tu1t1siiiHttR88'11l1fl•tl~ 
Nitul'11tti'tJ1lt1nh ltf 1flun11n1mmm1i1n OtfJmtrutJ'i&itH'lf nl,,,H lt11lun111ll1it>u ,,, 

iue .... 1111iu1'ui'1::Hiu lflHm1~un::H11'1.. 8~ lu1au (Damodaran and Paraf, 1997) 

.. 
..Jima11::,.iulthhmnh <Pro 

J11fluti1uu1::net1'1thtl'tgi\iied1u 1H11anDtJYJflWtt ltto lmttrf1tm1t't.nn4i'l 

•D~ 1111RuY11t111u~1iiifl11u1i\n14t>tntJ imt11it&nttt1ni11i11t::tnnJ1erh~lnutt •1n 

4ea+itt141Ufl11Ylflft8tli\111ntJtrlJUA&i411 i\ti14") •D41U1RUtrllJ110UU't\411'111ul4n11 

1nflufima1•t>t ltJ1aunt1J1 ,.;u tt11 11111a 1un11uwit11::•1n (dispersibility) 

ft'llt1«J11111alum1•n11f1 (wetlability) nu ti1 (swelling) uo:n111t::n1a (solubility) 4~ 
Lflutt1111iu1'ufY1ntY1t1fl111ttuiiffl ( ·c) •et l1hlufl'1nf1 ri1ufJ1&U111la111et 

m11i11tf1fit1ttt11114uH\Jtt (tbic m1&ntuu1 {gelation) m1t11nt11::ntJu 
!It _ .. "" >.' ., • "' 

(coagulation) IUUfJll fl'11tJflYllflfJ1,.Dtfl l1 ~fl11lft fttlUfl 1•8t•8tllf in (hydrodynamic 

properties) •flt lwa111ull1hiiu4~iiNa111t1n uu1 i1H1t ua::m1J1u•t1•0~ linntJn l1hiiu 

~1ntttJfimn1fl'ui11i1a::a1r11f 1 1uli1uut&R 1nu12mtrJJtJ'imnhtJfimv1~lui\ih (surface

active properties) 1w m11nf1Ylotua::m11nft uaiu 1i'JuHa111t1nugmu1ft11111siuuttnY11t 

&Y1tJ.fl11ittu1iitl110~ lu1auuou lwthfri1u"" Mt>n11nf1 (Damodaran and Paraf, 1997) 

nnthu 111t1u1n•o'°J1ntJ lu1a1nf.a '11~~nJ1lo111stJ {hydrophobic hydnation) afJu 
-•-- ' -• , .. ui. "" .... ' ..... i .... i .... -• ul}fl'J81G•8"unt nY11nm1n:;111ntunfltl fl'11'Yl11•1fttJU1'1 nn1,.iJu'J:t(cbarge-dipole) 

un::m11Hiln11hltf1nfll1 t1d1~11g,.,JJtrm 8"unn::inu 1•u pH m1trn1tJi11Du1eet>u 
.. .. · 1. 1 ""' .... r 11 • .. ... r .. • un::f11Jllt1Jll tlltJJHftfltl u1flU'rlJJ1'111JJf) fl1fJ 41U111JJtr1JJ1101ttl~fl11112Jfl1fltJU111fl1 

~1qRt pH 1Yi1nu1tt 181•6taftfl;f1 lflnt11 1 lu1auiith1i'JuGuri' un::anttufiili"11:1ti1~ 
liliau-lthauu"ll" 1t11"11'1au1nttmnin nt>u <Damodaran and Paraf, 1997> 

t11111n11111a 1um1fuJ1H1of11111u1 1101un11~"wJ1u" ltJ1auiit111JJthft'qiJJ1n 

thtti'un111fun lnw..,utntt11 lttfJft11JJu1 na 1un11f11J1,,o~ ltJ1aufunuft11JJtr1u110 
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ft')1111mn101un111:a11t (Selah 

.. .. , 
ua::nnmtttta •4t11111t'f1111n1 un11a::a1u 

t>~1umnnf 1ua::trn11iii..-tmJ111t>4 ltJ1au 

"' . "' -·-- . 1-• .. "' 1'84WH1'1'441UDl)fl1fJ11::1t114 D19'Ufl -· .. 1-• .. ., ..... ., .... u1ttu un:: 111ttunut'f11n::n1a •411un1ta 

11t141Ufwi111l~84t11111iu...e""i.u4n1tt illui\ii8Q un::8"11ft11ui11e4tl1::11fl11ilti'e 

mft'qr™fl11Rtti1Jfl1111tY11J11tl 1unna::n t>4 lD1RU fltl11ft6 t1U1U,,64t1111J iulf6UJ1 

,,o .. 1111aui\iiti1&1laai1 uadit1u1ut11111 ,,04tJu1q4tf 111"1tl1ituiit11111u1111101un11 

a::a111lt • ed1• i1~ft111f11111t'f11111a 1u 11a::n1aua::anvm::m1a::n1u•t>4 l t11autln 
..l -". ... .._. ,l .... 1-• , .• !ft 11 !ft .. _. 
lflfJ1,,84flUtl4flu1::fltl1J1ltl4'WUJIH~tl4 111 u (tnt 11tllUU .. tl4lUUtl4flu1::fltl1J,,tl4fl1tttl:: 

ill uJ41111tt) ua::&Jttl'111 ittu1iit1'Vtl4UQ nni\lui\ihue4 lt11aunui1Jt1n::1nu 1uJt14 

., -'/. ... , ' f f ..; .. ,l .... 1-• .. !ft -"' .. ..1 .. 91HflU,,1llftflVW::fl111J 1JYtl1JU1Uft::fl111Jlf 1JU1Jt1J1l1tll'W'UTIH11184 u1ftUlU'UuHm11JHft 

Rt>d'nn:m11a::a1fJ'Ue4 ltJ1itu (Damodaran Para( 1997) 

t 1-1 .. , .. J .. .. ..l 
ft111Jt'f11111'1 Ufl11ft::ftlfJ,.84 u1A Uft1Yl1D::n18•84l1tft11f'Ufl1J pH un::Ta pH ,. 

• :. I ..l , 1 .. ... W J 1-• 4 4 I .I .... 
111tlfl1lfl11Tl1" 8 •tlutflft1fl (pl) ,.tl49'1'JI n::ftlfJ u19'U1Jfl11lL'W1n1::t1"1184JJ1::1YJ1JUH 

Hin•e.a iwtht'fiiftdti111"1 thlu&nttnna::n uJ1 ltJ1lu1hu 111qjiiti1nun::tnui1qtti\ pH 

&Ji1filtttt ,81 'fOlftftft;fl tdtl4'1n&lHHif fl,,8 wl1t'faftd...84,tJtltJU,f1Uth.f 1qtt un::tlfifll ,,, 

t1n11'bi•euJ11::111Hu;11wlui\ib1huu l1'fthf iiti1q4q" tJ014 i1f1..111 lt11auuuwtt . ,. .... _~-- .. .. tw nnPrNl'lfJ( a-lactalbumin, P-Iactoglob · un:: bovine serum albumin) (pI=4.8-S.2) 11n11 

..l , l ... ... "' ... ,l .a.. 1-1 .. .a.. • !'I J 1-~-a::tn•V4tfftT11ft f) 'ftJ&afl911ftlUtJ4'1fl1J1 1tll'WUTIH1•8~ u'Ht'UYl1JtJQQflluft8fJflTI1 1111 
.. .J. f .; f I I .. , I f .. ,, I 1-• 4 !!It .... 0 6 1 
tJfl1lo'lU11fHfltJ11Yllftl1JU1flt>fltJ11Jt JJWUU 4 tl4ll1111 uUtUl'lU 1U1111Jlf1ft1Jt1U1UJJ1::1 



..i. , 1 ... ... , I .... I .; 
JJ1fltl'tll f) •t>lDfltlt'Jfl&nl:: JJJJu'Jt!tl•t> 

U1JJ1,ath 11'mttfl1'JUf nuHHftfl1::Mi1f 1 

tbuil1i1•emf 1 1dt>u1flnu 11't111uf t>u 
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r ..i ... .l ..i... d I 1-" J! 
U1tlU'Jl1QIW'U"N'lfltt1JJ Uttft11 Hft11JJ1f)'U 

r ... .. ... 1-" ... I 1-• ... fJft'UllflM'UJJHft Hlfltlfl11'J'lUfliJU.f>f u'Jfl'U 

11'lilftm'JUU'JUfl1W lttuYi11it1'llJJYf1UJ1mt:: 

ft11u 1iiYt>ud1111H 1 tJ7au1nftn1ntJiuuu nf inf utf Yi111'1ntttJgmu1t11111r11111n•t>f 

ltJ'Slta-ltJ1au um: 1U'SA'U-i1Qflfttft1'J and Para( 1997) 

• ..;... • 1-• .. ., ..; • .. .. ., ., ... 
Na•e.unnut12Jttt>m1n::t'l1Mt>4 u1 u 2 an1111n~m1ttflflUfl'U•uflunmnu::t11f1ft11 

ft1Ufl1"1tt>dui\fi1 ltJ1au lttutJniiin1af, tl'U~l(low ionic stmlgtb.)(1ff>mn1 0.5 1JJrtR8 

... 1 1· -• ... "" ' 1 ' r ~- • 1-" ntt1) t11111rr111no um1a::n1fJ1184 u'Hl'UYI U'l'Ut\1111 11411'8U'U1QflllmfJfJflY11 nm1n::cno 

1 ... ""· ..i r "' "' ~ nttel4 {salting out) ua::m'Sa::a1mttJf tJ1t1tu uttN1"Y8U'U1lW11Qf'U'U (salting in) tt1'Jfl1'S 

"' • ..;;I , ~ • ., 1-• ... ..i ... • "'• 11111n 1114 8f>fJ'U 'U'Uflt> nnvm::'Ut>4 salting-" ua:: salting-out 'lt>f u'Ht'Utllfltlt1mnnt>t1JJ 

t11~'>'1e~t1nflt!lm::ft111lftuJ111n::tt1 1si•euJ111e4 ltJ1auiiu111mf'uilm 

(Damadaran and Paraf, 1997) 

.. ,, "'1 ~ ., ..i .. ., !It • .. , r ..i 
ft11Ut>1J1U1t84fJ1..l'S flft11111'SU81M1 11ftflVtu::mu•84lMft'lflft84&l1t4 (lW'U1lfl11 

.J ·"1l .il A ., 1L • • 11 11 • ., ~ 11 ~ 1D lttl8-fftlJ) 11'UflUfl'l11J'VYM'UftM'SD1:: Ufl111Jl'WlJ'W'U1184ftftftflQllfl fl1111"1'UM11ft•D4 

I "'--11 W ... W ..i .. r W 1 l ... 
rr11a::1nuu1u111nmrrnt>4tlUWtt4ltD4ft1Qfl ::cnu rt11a::n1u"11u1wun 11lftfJt'IVf u1u wa 

1110~ ~ii11u 1tt 1Mqitf111'ilt111114'u MYflV f ::iit1111114'114'uti1 J fdf utl'UfJ1U u11tla•f>4 

l11aarpth~ '1 1~u 11u1tt JtHH n11Jf1 •fl•Df limuJn un::n1'StttiuJ1•of ltJ1au 

""1 ... ~ ... .., " "' - ... ,J! • • ..i .. l'fl'Jtu;inett WftWfJ'JlUlflittu::tll'SlfHlfJ\IYI \lflCf1t11ft1111'1\l"'UfllJ1flfl11U11it::a1ut111 

r ., 1 , .., , ., 1 ... "' -"" .. , .. ' ., l .. 1 ~..i .. 'U1M'Uft JJlDfJDlttlft'UUflitflt!ltut•Df WtlW81 fl11JJ'l'U,.flft'Ull'U'U 9'f'U'Ufl11 WDl&•ftfl1 tfl"JJ 

1 1 I ... 1 .. ~ 91 f .d, I r J 1-·~ I ,J! • 
,.'Ulft lllDfJD MlU 11l'f1tl WftW81111'U119'• fft'l'U" 11•81JU1f4'Jt1 11JJfl1fl'l1JJ11'UMUftf 4 

1111::ii.11111f 11fu~1 nn"Wm:118411 lfltfton fi'tf 4na1'liltJ111f tl'uNitttimcin't>11111iie4nn 

Yi111f,f1Au111ilu111uu ~f ltJ1auiitt111'1ntt 11nnm1ai'1,;ud,,;u 1ta1au i111e;u 1fluiu 

(Damodaran and Paraf, 1997) 
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wef t1nm11lfl111Jf euiH1ftut11&MfJYi11tf • 1t1t•e4unm11tti&\Hf1•e4•D41Mn1•&4 ltJ1iu 

1M11Yi11tftt111JMiit1t1iiAuool'lfJ and Para( 1997) 

un11:ililHnADfl111111ut1t'VD4 lthi 1luti pH ti1n41t>DD'U 11n::t1m11~ii fl111JMUtt 

•&4t'l11n::inu ltJ1lunnD\fthflttu..1'11tJi il1t1t 1e l•81nfltt1t1iifi1nt1tn4 m11tf fl1111f eu 

1J1ui!)Uurn1'1tJ1luYi11tf tt1111Miit11iu4 m11i11n1M 1eeou lttn..1'11tJYi11tf t111n::n1nii 

t1111111iit1nt1tn4 1Ge4t1nn1ni11tt1a41 eeuiiNntieft1111t1un1a 1un11nt1J11-fl u 

t'l11tJ$::fl81J (Damodaran and Para~ 1997) 

ft1111t111111a 1unui'1Ji1n1Jt1111tf n u•e4 ltJ1lu1~v1f e4n11tJfimu11::Mi14J1Mun 

l d ,_. "" ' ' • .. ' ""i • ,f ..I ... .I ..i .. JJtatp'V'Ulflmfl1184t'IU 11flft'Uftft84114M lt>fJUtJfl1Jll11lft1'UTI 11•81J 1Tltlll11l'n'UTIH1 

l ..il .. C .. "' .IA "' • , ..; 
'184 •lfl'U (Damodaran and Kinsella, 1980) 4'U'Ufl11lfll::flf\ClflVl&::'U11'Ufl1Jt1'U1U1t84flfJ11TI 

1ii•u"9J1iii.tef'uilii1,,&4 lthiu ut>nt1 fim"1,,84ft111.11iiYe1JJ1ul·un'4un1Jtr111 l 
"' _!l __ ' l ' """ "" ., ., 1-• .. JI ., , l • _ ... - ,..J~ .. .. JI fUl'UHJlfUJJJ 'nft11Tll•8JJfl1fl1J 1J'Hl'Uft1 :: I fll&t'U 1118 1Jt)fl1'J1Tl14 1tft1t'ltlftfJf'Jflt11tl 

! 

(Dam4daran and Paraf, 1997) 

... , ., "' "-• ,_. "' 1-• .. .. ' "' fl11Mt'11JJ110Tl141llJJ.ifl 'Ufl1lt1Jft fl1Jtl4fl1J1::fl81Jt'l11 11flft'U11tl4 ulfl'UJJ'R4flftU 

..I ... L .& ., ,,. -1 • ..& ., .. , fl •1 ..I .. ~ ., 
Tl'IHin11ou1un::nnuT1 JJ'n4u111ou1 aw nnuuntt 1t1un::fl ft'U'Rlflfltlflflll88n .. &ft•u 

1tfHntt1t 1•iu iui11i1•e4f.J1iu 44n11 a111ie11e4ltJ1lu1rlifl•114mllttSeu61an1tt 

1•iulu1::Mi14R1'1hn::n1rJ118481M1l i1 'nan nautf1i11flflt1fl ltJ1lutf1111nu4af11fu 

M1e 1t11lutf11Mne4ie l•1aT11nt11W'u1::1fe 'en1Jum•1uen (hexanal) •m::il1nflwu1::il 

"' , .I .... t ""1 I ,f 1-1 .. I ,JI, ,.. , I ..; 
1J1'1tl'W'U'RN111'1U'R tt•81J 11184 u1fl'U ' n•1\t8Q81tllW1fll::t1Ul'11 ufll(t 'U1184tr1'UTI 
, ' ,f ... ,_ .... _ • ., • ., ' ., JI .. .. " 

11•8'11 1TI1 11 m•tt•11"fl11lftrl8'Ul'1l::1f1 4fl11t'lfllltt1fJt'111ft::ft188'U'rl'JU (Damodaran and 

P~l997) 

ltJ1aut11111101ftJi'11tJ14ni1nir &4&1M11 it\'l10 lt1un1'n1:: ltJ1auf•il1flu 

4 !"!: ,, A ., I ,-'f'lal 4 ,d "' ., ,_. "' ..a , 1 

Nftflfl'91lfll'U8fl"lY'U fl11 "I &1J1flUTlll'1JJ1 01fll::fl1flUt'IU 11tlCIUTll11111::t'lll 'U1::M114 

fll::1J1'Ufl11Ut11JtJ 8U14,,~R111 ltJ1lu, 11'111110lfll::Rflfl1Jft111lnauJ4M119' 11t>UH 

.. . 1!I. .. " 1 2. ,_. "' .. • , ... .. " .. 
lW04"9 l'n11::fl'l1JJ11111''Ul118Ul1111l"lll"I' 84t'l11 11flft'UY'UflAU'l 'UNrlfllUUCfltl1M1111 
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' I W "°' 1-" ... I .f .f • ... I ., 1-f! ft1111UAOAUfl'Utlflft11lflJJtf1t llfll'l'Uft8'U 1::tJ1'Ufl1'JUu1Ju •4JJNl'lf18ftflllllt,,64tf11 ll 

ni'U 1wtittnm.i' (Damodaran and P~ 1 

ltl1l'Ucr11111otlfutJ14anvm:mit &4HnRnm.i't>1H11,llttr1m1&n8ni'ui1nuu11 

11"nfuu148ft14 R18ft14tW anvtu::ni'U.. lmii{t11i\ibi1'Utl'J::flflUU64l'lfJ"'ttltl'U 1W'J1::i1 

11rft \f,a'Un111l1uaftin\liiu < p itJ11111mffluittnue4ft'tf1::n8U•Mcr1111" 
... , l ..... ,, t d ,41 I .. __ , .. W "' 1-" ... nnu *' mtl1ft t1tm14ll114ll14 'U8flt1fl'U 'U1 lf"lUfl11'uu1::"1'Un11ttJft1nucr11 11flll'U'U84 

l . f ... ..I ... I • f • I t e ..I I , • f W i .. • i-~ u191'4"llf'U01U'U'UttQtluDfturt8fltl6tlJJ1' 'U1'UJJ1fl1HU::"8Qfl1fl \lu1fl tH\l\lt4"1 111lffl'I 

fitJanMm::nSu•e4 lmii~" (Damodaran and , 1997) 

n11i'ui1n11t'l1111"nSu1104 ltf1fi 1ii•1ulu11t>4118Ut'l•1iun::nS1.11cr ufi4'1t1 

tlntnJtieem111"niuea1411tu111unlf i1 1t&~u11111.hn i4Jua 4f\ft11'ft1ft1111t4'11 tfttl 

&184W-tnn ,nm11n.ttJfimfn11.1n11i'tJi'lfl n11"nSutin 'I •M lt11a1.11nullcr1n'l::fi14 'I 
, .f _., -f I ... !_It __ ... • !!fl I f ... "°' W .. ..1 ... \lfl1,tJ'l'Ufl1t&&u1Ju 1.IJuUUtJflU 'j &'UtH 1JYt'l4t111J\lfl8fl11U Ufll'l\11184Hl'lfllltllflYIJJ 

ltl1lia1flurh1.1tl1::nu11 un:m1ft1ttt1:1uH e4nmlthi'ttu1111"niui\,u.auJnnnnoDn 

t1n..Waa.fiultJ1l1.1dJ1.1ri11.1tJ1::no11 c and Paraf, 1997) 

... 
ftl1 ....... D(Geladoa) 

nn1ntt1tn1flun111tlie1.1 t'ln11111tJ tb lu 1utJn1w l•n 1tf nl'l1e1flu 1ftntJf14f\jj 

ani1•1flu1tal111m1ltfft1111feulf'!8t11'J :me113u-i (Damodanm, 1989) fl11lfttut 

_, 1-' ... .. ... .. ..i..... .. .; .... l'l'l84tuUUU u'Jft\IJJ 2 Wftft8 "ft11:2JD ta::"tJl&ft4(coagulum gels) llftt&tft"UftflVGlt 

ltl·h"a-t (tnnspaaent gels) •ut1t11e.a" funu8"iwa•tHf>.ati'tl1:neu•e.antttt>:iilu 

ftn8tt•uan11::•fHUua:rnu lW pH ua:: 11ua1mt1Lfluieee'U 1111S"u"u1"Y11-nn1'1i\ 

•o4 l111aul1u ltJ1lui\iinn1o::iHutujuu u lwa1flutAu111vuhltfani1m:ttniianvm:: 

1fu1ihJ ($himada and Matsushita, 1980) m::i\lt11luinn1tte::iilunejui\,u•tmJ11u 

tRu1t1t41tf am111::"niiinvaa:: lui4ut'l4 and Matsushita (1980) Tfui1 aDtJf1u1u 

'U84fl1flt>::iilu·nnu (valine) lw'.fnU (pro . g;u (leucioe) ,8 l'IQW (isoleucioe) WUft8t 

rnilu :(phenylaJamne) ua::Y11tll•uYlu ( ) 'V84 ltl1luii1nnni1 31.5 lurutJu{141.1.i' 
J ,_f!. ... .. .. ., .. _. ..., ' ..i ... i J i~•'"' .. 
l'l1 11,•nunn11Jtu::HU1"U '.f:fltJ'VU484flJJ flU1Jfl'JftD::U 'UU1\111:11111f h11 ll1Jflft11fl1'.f 

&ntttlim rn'.f ::lf 1141ti1 Ru-1 "'au ~iinn a1ui1t1flfl1'.f 11"t11121 f Du tlUU '1flfl111flfli1 
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tlfiia1J11::Hiu lt11au-J1 (tl'11f1n::cnu> Jt11i1nt11ci'nw11::•&41'fti\iilttHcrfui\8euue 

(Damodarao and Paraf, 1997) 

, -" I! .. 1 .. ,, t .. "'1~ flU llfl111118Uft1JJ1Ulifl'U114fl11 4R1'184ltft Wt\W81'14Hlltl 111104ltftYt ttt1fl 

1 4 rl rl~ , z. .. .. • ... ~ I l 4 rf.J.4 
Wft&ll8li4tft11:Htt1'1 un::nn flfl11m::Ylu •UflUt1U1Uf111l"t>llwU11::tHJtf1rJ WftW81'111 

edtnu11n1"1i t1nYtqwfii\i19"1u lflHtY , .. ,.1.J1n&41taiitt1111fl4i1fie1duf1u11nnl4 

wi44Nn111ntttlgmu1•t>4crn lwm11efile n101u1t1,;1an111nni1wa441ut11111f euiiii'u 
, -" .... ... 4 ,_fl. .!J!' I 1 4 .. ..i.. 1 '1 .,_ .J I t1flfl1' ll~llHIJll lll811flU 11Wn441Ufl11 8UUfltf18 WftW81Ytll41Ulft Hlg Ul::fllm1fl11 

l 4 rf..14 !fl J 1-"" f! 1 4 J.,(4 1 14 I "' tf1U •nt1181Yt111tUlfHDflr11 11 lfllUh14911 1fJlt&'l-U1H W&'l11181Yt11•U1ft H1U11fl1fl111Jft49\1 

u1n lnlf 4 l11Hcrf u1tnhm1ai\iin1nfe .,u1::'184tYlrJ lwn111Bf itiiu1t1u11iitt1111tt4i1 

,,, l • J.l• t A 1 J.l• ,.ti' .I l 4 
111flfl,ltflfJ Wftl1181Ytlllf10ft1J l1'8-H1fl ftW8lYtlJlflUen11f1 llt1U1UJJ'ft1fJtrln84 Wft 

WtJf 1'etJa4 f 4ua1fJu10 lwn111uf i.ana11 1 \1"1nfltwu1::1ftlllf1u (Damodaran and Paraf, 

1997) 

l11Hirf nttn lt11aui\iitbutl1::ne •e.aJ1eg1u1B11111v.aS4f eem:: ss-90 funu 

tA1n•11112.u411fu•D.a lt11au 11nMi J1un11Ytt1neuuttt.a\,\',;tui1ttn lt11auii 

.. ..i d "' ,2 l ~ I ., , W I ,_ .. 
fl1111.1llUOYt14lflllYtlflUflfl'l84lHCl1 -11110 u flHft'llUUUH ClflWtu::na flft4flCl11tflMU 

11nn11atli"uirn1w1te4J1ii1flu'l84l'Htt1 1fluinwaa::~411e4u44lttr1J1QflGfl1i'll1"\u 
1 f! I .,(J 1·" r , 14 ... ""' ,I! - w I !!ft ..; ft1UfllU14UlfYIYl1 11U1 llllfl11lfltt8UYI tt8tlfl111 'Hfltlll'rllUflA4flft1111JUfl1181flYtt:: 

,.,,,,,, 6D141'J~A1lli4;i,.,,Ul~01fl1J&t i\iiinwtu:: ltli4Ul'r4 &YU &tnit1lt1fl&tft1RU 

u1111~or1ttJ1it\'111nni111ni\iinmtm::iiuu lt11~ufui1.auH'V84&tn ltli.un1.aiin118Mf1u 

wu1::,1ltl11tul'>Utlfimrn,.141wihui1td elec1rmta1ic interactions) •t>4uijm01t1111111i 

•eud+niu.aeei1.a1~u1 (hydrophobic interacti > f1'4ifunnwcm1~utin.J1 iiinelu l11ncrf 1-a 

ii4U1f &tne1t&ftun1n.T1u•tt'V84W'u1:: 11 'J1tununcj11 lwa1f iue.au10 lwa1tlu1 YtiHan 

(polypeptide backbone) ua::ncjw1u 1.nli'iili 1 (Damodaran and Paraf, 1997) 

n11.m.1te-1 <Follllllns) 

WtHtf1u'4e481fl1ff (air bubbles) 11u1tl1gni\uwin1::t1on1u1u1'4t1tiieade~•e~ 
, ti ._ ._ ., <ii• .I .1- .. 

W4l1'f!D1 U1::UUfl8ftCltlUfl Y'Ufl,,84HCl9lfltl& Ytlflflt1flfl1::U1'UflUll111JutJ11tUll'tfft1flHft1U 

... ' ""-•""' .. , .. 11 .. if 1 "" ,11 , ... ... ,, • ,z .. YUft L41U 111U4fl111 8fffl1ll lftfl ll1fl11U 'Ull 4 lll4Wll1 ft llJUftU UNClflfltllarlllfCl1U11 

1 tl1 au1fJu u11tl1:: fl8U11an1 u nn tnttt.I Qfl fJlU 1 l'ltl& lu ~if 1~tti1n1f 11 ,f lflfl'4tHua::Y4e~ii 
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fl111ffHR1'1841WUfl'1.iiuwin1::t1uod l 1R'Uft1JJ1UHf1'UU11Yi111"1nflW84,,,d8n1fl 

1-1 ~-... d ., r ..; .f ..; I ,, I d • I .. 

u1,.11JJft111Jft12JUOlflUflfl81fl1ff-\11YIU 111W\IYl'J8rffll8 t1881U1fU'J11'U'J::H1Ufl11'1 

(whipping) ,t'!8fl1'J&flflW84 un::iin1·ntJi &&UtH lftHUf14ua::tttiit14i11Hueu1n1ft&t1 

1null1::Hi14lui1;f1i1u un::nfluHi14H nu11ft111 f 41flu&4i11flutien1nii11we4i1a 

uen..mf i4iiJuini11iittm'J1m::im1n::1 nui1iift112.1S1tHrjut1nmnhufimrntl'u111u1u 

luan•n f4iifl112.11hiivtiiun111iiflwtH 14 ltkluiffJmirinMatii'Ut~D4ft112Jft12JUO 11.1m1 

1iit1WtH&&n::t11121fl4tt1 lflu•tn:i1tl11JJff1JJ 101unn&nttwD4t~u'14t>4n11i1u11.1'Vt>4lui1;";1 
i1JJ.itJt111u1.f'JJ4u•84 ltb~u tt11uf14tf1'Ut> m'JlnttYle41~'11-G'tHn11fl11urr1JJna11t>4 lu1"u 

iitt4t119bod1"1utYm1::uHnt1iut1rn1Htl4'" 84 lnn 1w 11111-&fl;u ( fJ -casein) rr1JJna1iitt 

we4;1i 1tf 1dDn1niim1if 1u•t1•84 lu1 n u.tffe4i11nwfuiitt1111tt4i11l't>u &wn::ii 

tJ•ufU'it1112.1nHrju1feu uDnt1ndlu1I n~a1~tf41w 1n l•iW'iit11111mu11an1'Jlnfl 

'fttHihsiu11-v1tf u9'we4i\iiiitt1111t14i'll inf84t11tf1-anu (Graham and Phillips, 1976) 

i-nf1'1fl1'11::tJ91innMlu1nfJD (molecular · ) ~1flui4411flufiott1111tY1JJna1unu 
... -I ., ..;.. I ., 

lflfllw94llO:ft11llft4"1Yltl&lttflfl14flU 

iftfui1iiHntttlft11llft4R1•84WtHii n1oiftin unnet1tf1ufJ1&U1111R•&4nn1Ha 

(~ pioperties) &Wfl11JJHGA tt11 4i1fie&&1-ti1.1 ft111JHMrju1t84ftft1J un:1t\nfl 
. ., ..l..t ,_ti... ' .. 1 .... ii ., ',,,.. ' ., _. 

'184L&Htt'Ulh11 1Uflft'Jf>U&lUfl'J::'lf114HU4 'JAU • ._ ttrJlffft1'U1JNfttlttlft'l1Uft4tlt1'1841'64 

1~1h1tf11t>~'lf1'1,Hftt>t>fltlflH1l'ffttW Rodriguez Patino, et al. (1995) 'J1"41'U'i1 ifttoii 
.. .. ., , .. _. l· t .. , ' .. .. ... -UNl'lRIJfl11JJftfR1UD:mn flft11JJWHl&Hlf 4U1'Ja::cnrJn84 u'JflU 11&YlfHlfUflUfJllft1J11R 

mu1w.t>f lu1au"hifu nff'Un11un11::u1tt t>118nl1t1 1w tJllH~ii tt11u1il11.ru,.e4 ltJ1ilu 

pH uf111m•Df&D111uea11a::J1t11ni11i11nf 1uHiiflti11ari' ,flulu Ut111::ifna11iiHnth11" 
..J .. , d "' .. • 1 w8f1Jfm flfl111JU1t4l&14lW1111U&U84'1flflUt t1U"lUfl1'JmUfimrrt1::Hn4 U1'RUtlU ltf'JRU 

.,_ !f!.. ' "' .. ... Ufl ,,...ftfttlfl1'JlWJJfl'l1llft4R~4tl1'Jlflft 

tt1111u1111101Ynna::n1r.111t>4 lt11 ne11iY1a.teinl!lm::unn1111e4rr11a::n1o•tJ4 

•t>~1ma1ilti111"1iift6iaiuun::fl1111tHi1 ' ::m'JlnftWt>4un::tt1111tt4i1 tlSmu1d"lU~11i 
•euJirr11111a11ena~tt1111ft~i1'UtJ4 lflHU 1~ lu1au1u1::uuiut>4,,t>f1Hn'l un::ufimm~ 
... .. ' ,.. .. .. , ., , ..1... ,_, - .. i l J! 
mtt-an~'J:H114 u'JflUfltJ 1111u t>t>t>U'111 1::1au uftftfJWffJJtJflfl111111•1•D4 f1Hff11f 

l .I .. : ., t .1•- ' ..I, 1 J i-~ • -1 ..&.. tit t u'Jfl11 tHUUutlfl'JU1ft1U'1 JJ'lf>tJ 1nttn4 1 11m1a::n1t14116Uf1Uu1::f181JYl11ft1111&1JUitl1 
"' .. ' 1W11•1f 
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fJ1Utr1m"in11111n•D.aitft'1111l1lu 1111ati101'1'1tD.aiit11111t1-1i1 ltttt1~tt14D.anu 

nn 1flllHfltlRU•e.a1liimrn1nulu 111n,tJn : lt1naf1.aiue411l1lun1u1uitft'11 uont1nd 
.f ' 11·- l J., !!fl ~ • .t .. 11·- i " 1 1 , s J wl\1111•8-I t)fl181\18\I fl11lt'l\ltl8ollU\llH tJ.a41D4 Qft'J81W1'\IJ1\lfl18 \I 1llt'lfl1' \ln1'1l 

'•"' &J'H 1wlutiiR 1buihii•eud1 un:..r :: ,, lfl'lttu1::111n l111atJn 11l1lu m'lt1n1mi1 

u1o1chu'VtH lftHftf 1-t 1111luiuilirnriiNn ttf invm::4uilfhi1111::1111-t&1n1ff-J1iit11111 

1'\11&ftl::iift11llfHi1lf ol lttn lftHtrf ,,.;t, fll'Jftft1H1ft1UlllflH•1Un6rJfl1fl1Uifuiliiii 

inv1'=ai'luu11 (loop) 4-t111iruuu,.u1h 1'tf 1 1lfimu1u111n 1111lu-l11,au ; .. ,;; .. lftnJtl 

1ft1.1 l.HinR1,;1~iiinl!lm::tu~11ttttnt1nm 11'1'1fi91m1SMtln'lJ1f 1'1uu1 -ttfl1Dfti\T.a 

fJ1Uir11Uil111atJair11111at.i-1iau111 ir11111a 11.1n111iittwe.a•eo111l1lia 1t\' tJmiruu'i 

tf-1na111t\'11n mnf11.1•fl11oo1 l111ntJn (mot 

. "'1 . f densitf) &&ft::ft'l\ltl 11418\J\'1 (hydrophobici 

flexibility) t11111111.11t&uu•oo1tl1::1 (charge 

ri11.1il11inuJ1•e.a ltl1l1.1a11111011t.i.aeDn 1t\' 

1fJ1.11huii1unmf1m1111-luJtn1a::U1\li1 'nuJ1ri11.1•D-t 11J&ftfJft Bigelow (1967) tlD11 

i1 d1Lti1u•eud1u1111141.1;tA11~t114'e-tn w1fl•t> .. u111111hui1u•euJ1fie41.1ilih11t>4 

11l1ii1' wa::ilri1u7'1ii•euJ1d'l\1110-t 1111n 1~r1-ri'tHnufi11uSttri'l\lil1iinmf11104n1tto:: 
iiluiiieg11.1 l1l1lu 

uent1ndn11 utl1ir1111111e-t l tl1 t1nn111 'tf t1111Jf t>ui-tiiNafi&nntli'utl1-t 

fJtltft~ilin11lMW84 (de Wit, 1989; 1976) 1de4t1nn111'tffl11JJfeu1h1'tfri'l\IJl1ii 

•tmJ1ii4uii1i1JJ4u&la: ltl1luiimnf1u• t1nn11u1l1irt1111•e4 ltl1iiu eri1411~91111011 
utlutrn11•0-t lt11lut1nn111'1'R1111feue1 11tfltJ1luutl1::1u1n ,,;6tl1::1cmiii1Natio 

.... ¥.!!- .. ..J .t - ,_. .. ., .. • - ... ..J fJllft111.11m11lflttn84 U6flt1fl\lfJtltftlJ1Jtlfl \l'lfH u'JRU8481tMHft918fJllftlJ'lJ9tfl1'Jlfttln84 

•&411blu8nt\'1u 1w mSe 1•iu un::ri1 tl1::nfltJ;\l'l 4U64811'11 1Dulu 

.'f .. "'4 I - ... .. W , .... J 1-• 4 .J! "' .'f W "'4 I -uttfJTWNftft8fJIUftSJ'lJRft11&flfl8Mt'I 1'rJ,,84 u'J9t\lflDWfl'lJ1JHtm11Hft9t8fJIUft11'lJfl 
~.i.....J ... I .J! W "" I t f W f W .r-

fl11&TJ~J164 •Hu'J::fl8'lJtt1"6"111184fl1'JI tl'J::1'114'J8rJft61t84\11tl'lJU 111\1 u'J11111fl111ft 

tiu•~4 ltl1l1.1 n11ltu1uui1l111iiuo4 lft 4a'f Hilu111111otttiel1.1ilN1i111 1::tfun11 

uc.mtlau 11 lfl1&t1.1 l1.14uilihh1ma:: lt1H n11iitta,.,,e4ifft'11 



it111-n"a1111::•t>"m11nttwt>" """Jf i1 ltJ1 

YMJd1ft'tnJmmruan111ntmiri1wrm..121 

--..!!-1 ... .a .. ll~ flft~ftU ( p-lactoglobulin) ft2J pH 2J 

f..; ... I "" 

U1ft fH 3 2J2J1flfl11ft pH 7 (Shimizu, et al., 

1w"'8mM\JDt1fl'lui\ihrbui\ 1i}wDmf 1 

inttn:t1uantf 1nu1"1wlurat1rf 111 ~i\111 
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~f ..&...... ... I " ""!"1 I .I, I 
~u1::1u1nTt2J8TtWftft1::1f1141'Uft"1ft1UTt u 

U14Mt fJ1Umn.t'in111ftriljai1wntH ml1 
f 4 I d d .l ...... f d, I 

fl'll 7 flfl11ft pH 3 ftl::TtftUYlN1ff1UYl ,..8U 

85) tf4Jui4i\u4mmit4fltturu1Mm11flt.8uni 

if tin•e" lJJuu1aduai tJnneutf 1nu14i\Ji111" 

1nttn11Ninu11tJ1::neuJ1 ua::uHil..t11if 

- -•I:- ... ' -· l 1-1 ... ..a .. ... " ..... ' lflflu11ft1U1Ulfl1n1::1f'l1"Qu(loop) •84 2J1 fJft uUtUTttflWU1l'ltv'WUTtff11'l1t (Kitchener 

" .. ... .. .. t-• ... .a ,...t.M ... ~ and Mussellwhite, 1968) U8fltlflUft1 ft4fl"W8U•1tftW u1flUftU1" 1'1'1ftt\ttfJUft:: 

""'"~mruJ1v"'" iiti1""''" pH 1'1"' "18 l•e1ftftft1tt•t>" ltJ1au c0as and Kinsella. 

1989) 

.l ..; .. ' .I, . J .., ... ..; ,_ff! .. ~ 
U8fltlflftUftff'lft'lU'rl llY8U lll 184llfl11a::tnfJftllftfl4 lll1fU04UfttJ1ft,,84 

fJtauw'im1lntt8,jni1wfi'.e" ltJ1lu · et a1., 1985) ltJ1aui\u11111aa::rnn1l~1..t1 

1itJ8'Cfll'!Mm1mtt8,jaiiwttiia t>v14 i1~ 111t1nf uw9tU't11111u11111a 1un11n::1nmf u i,,; 
..; _!/I_ 1 ., .... ... - ., ... , ~ • • ., 
lflfl7194 fl8fl1ffl1JfJllft11Uflfl11lfl9'81fD• (Voutsinas, et al., 1983) O~U11ft111tft"fl1•84 

9~ 1l1 .. """ .... I I r 91 W !lft -·-- ..; ,_. l·'.. .. ..J ..; 1'ft1J ~1flUftftUftff111111t'H114U111UfltJ118 lHD1lUUu(lfl1fJ1ftJi1 11ft1fJ u1flUU1111Unftft 

!Ill .. J ... .-... , 1-• ... ... . • .a r lUU'Ut~l1fD1flU 11tUTt1f Uft11fttft18 u1fl 1fft111Jft2JfJtU1f111tU111t1f'lUfllJ1mY8UU1LU\:: 
, I fd I f..; ,. r ..... ,.fl- -
11418~U1flfl111 ft1111m.JfJD1tH114flqUTtY 1UD: 11Y8UU1UNDT11 lllfltlt211ft11Ufl•tJ~fl11 

1nRmmi1wrfita ti1Um1utJ1un1MB4 ltl1 m4chu 1ii1Yu11M~•t>~ttn11u12111a 1um11ii 

a:n1e. ufil,.utJni1fJun11tlfutJ1~tJ111111 111ii9'ffni1Wd.D4 lmh (Kato, et at., 1983) 

• . -· ' !It "' ' .. , ' J . ., d -· .a 1UtJ4'1flfl11llu1ftll1ftUHft'lUl1JUn11'ft2Jff UTt 2JY8U 1 8814 1flf111fn11tlu1ffll1ft'ft111fl 

1nu 11'D1ttfluu1tM~..t11tf tt1u1u11111a 1un 1n:cnuattn~1fluNn 1"1tJitt,,'l1~fJt1tr11Uin11 

tfift8il'ni1wd' (Damodaran, 1994> 
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.l !fl .... .. ""al .. I !fl ti cl ~ • .... .. ,, f!tm llJU•Ull8\JWtl1'1H "l1Qft1!11l ft'J8\J'J1Ul1JUW&an, 'IU1tlft8n11'181'tJ\Jfttl " 
al , I., .. .... ,.1_~ ,/ !fl__ ti I I , r I 

U:tt1fl JJ1ft1111U JJtttun tJUYUtt Ynllft lDYJ RUii) lll'l::RfllltHft1tJU19'1D8bUft1tJt1JJ 

uuwlWJtliu 1ftY1A ut•nti1tfl'u U1JJ1'J 1lu1unii.ul1SU 

C , • .l.i M ,l .. , 1'-' .J!., ., ., 
'VURtlU Uft1'JY11fJftfll1JJt1ftn11HftJJ U4fJflft •4t184 'Jft'llll&'Wl tlll'l::ft11JJ'J::lltt1::"H 

!fl ~-• ,l.,J , 14 cl al 4 W , I I W ti , ~ .. 
l1JU'9,"• lft11::fJflfl"HUJJ 11tltl1tU'Vt l11U JJDflllDI:: 11U1'J\J 1::"1u fl1::fl1t o1111\Jfl1'J 

NUJJfJn~Hintf1'l 1tJfft>tanwfl'mf 19'11'\ lmf "ljutf'l&RJJ1.U1niia::WtH afie 1tJ11f1f1fl'u 1rina\I 
.... ,.~ .J!. ., 1 ' "" , c !fl .... .J .. , .. I al_f:! 

un::1Atii 1'11'11flU (ft1'J tfflftUUa::\IJJ \l,,U lft11::lUU,,8tl11t'\'1Wtt"JJ iuJJ\18Qllft::llu'JJJ1DI 

U't>b 'hnh 11"ri1uNftJJ&fttJ lflHftf lt) 1riutft Hft1Jl1J1'} 111.-, ,,81ii11"1fittm'JNUJJ11111ltlY 1tl 

1mi::l1Nft1Ju111 ftQ&R\liitm.4,,,::1'111"ri ft1JU1"tua::&HUfn u1tnh 1tlHUflttfJft~t::&&44 i1 

l8tn~1~ii1u iuft11Nw1,,i1nf 11t1a tiHa111"141nuul1ttHir11ul1t m1Htrllft111'1 

lttm1t> UlJJlflf)1i'111JtltiNci 

~ 1'-' M ~ A M •1 ..,. ., t1 ,l flUfl11111 (2542) ftfl1!11fl11 'J&lutn WnR'll11Ulft8""""U"uttflft UNfttUlll'rlfJflfl 
•1. ,l,.., -1 "A M ,.., M cl ., rl • , 

t1U1~tJU11'lflQu1::tfUUft8YHtullUUutft &tt1'lUUuttlflUJftRiu11uft\11l1'DtlttJH&RU u 

Nafttiutti'tJn~ lttuii.f u1teuitd ~e &R1uJJu u1nwa,.,,11uiN1um1n1ni\11a1 30 1u1ii 90 

1u1ii:ua:: 1501u1ii t1mfuu11tlllftl&YIU a1u1::it1ft>Uft:: 0, 10, 15, 20, 25 Uft:: 301u 

Nii9'tliatti'fJn~ua::1'1fl11""ueuY11ttl1::m i'Urfu t1tnfu1'1fl11imnwU'a1t1t1ftiimu111ft 
fL ti '!f I .6 ,,Jt 1 C I -. 4,1 

IU84UlHHD::ftfll'JYtlfll11Dfl,,1111 t1flfll'JYI tft\J'll WtJ "l'll'll Ufll'JD'lflfH&&R 90 1111Yl'VU 

1tl 1StnJ1t11nt::ieuHqtt 1l~1du un::1G 1utltwgtt•11u 1tlttRut1uutltu1a1uNifrnmtti' 

fJfl~ (t1ttireut::tJ821i'u11ilfeaa:: 20 (t1 ttftftt>1J 20 ftU) ltttJftt1i1t::iinn1uitt&g1u 

HiiRmutti' 4t 12im1111oti1i'tt 11aden'lnwg,. uafJu11n1u1u4u 

.. ,.M .. "• , .. :. !.fL__ ... "" 1111'1 (2541) ftftflV1fl1'Jft91U1fJfln l tJ811111U>IUD::'ftatt1Ufl1 llJ1''llft111'1H"':: 

aii11tl1inm 1uu11111un::attftitt1u lufJn~ 11i(u; lnft 1tfi'utlu laYut1tm11i'utli::Y11u 

fJfl~ 1un11Y1tta8tft1111 u12J1101fufh 1 a1t11utf911if1uf 8t1n:: so ""uuDtu1n•ilfl 

' !'II " "" .:. cl • '"" munth::tY4fl &UfRUJflfll\ltJ ua::m'JLftJJtA 1tM01Ufl4 lffft\11'1'1111 JJ::&1lUlMUY8lJ &&ft::Qfl 

&nfl 11'1R1111ftJtJft:: 10 11tJ4J111unutl4 lt1u •1111"fl::u\lum1ue11i'u wt>11111u1JJ11eth11 

lttu1tt-t lttnm11fuHri-ti'flQ~t1~1i'JuuHri4 -t1u611111~wa1u1111t1nn1nd'1111Set unuiu 

tl'::'" d'111ttt''lll 
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!I J, "" , , V ... I ..l..,s v • .., ti J! 
Wnfl011HH""Jl"')8 •U1'WtHt14 'R111tHfft8 oleic am: linoleic 1'Dlt11' l:J11Qll8U 

a:: so '184i,,ir,,,f4i\iioa un::iiltl1l11 lu.,. 1tlt11::u111f eun:: 25-30 utiiitnnu 111tt·n•un:: 
L ..!". ' .. ... 1'-' ., ""l ti -•.!fl .. ., ,, I ... !II I ltl .. fl1tlfh 1141'1'H1'UU 'lll1Jl1'U1 ftft un:u 1 1H111'HHlltuanft14 ") &1'81111'U1tft4811t11 1fl1' 

111u1'ftBWlm lfd'1ilu4iiHntt i1t11::2n111f 60 f11tfuu1lnt111'Jtlt1hi 'l 1w nu1tf 1itH 

J, • " 1 I • ,.Jl" "' ' "' 1 ' • ~!fl , 
1 1 a'l81J 1t18fl1 u1nnfl •Ull na1 un:a1'ft 1 umatJ1111'fl1' m1ullnt11uud'1fiu4 th1111 

if4t1\t7Utl1::mm 2 fuu 11':: t::iililih ::ultu s ni21 trnlui11t111t1t 6 nf21 i,,,;,, 16 nf11 

l•1~ts.11f8'Jfli110 iinnnf11 wft'u1u 160 "" e1(fn10,2544) 

•!!. ... ..,, dw • t 1 dw 
81'ft111n1hmtl•tHflltlltcl"1 81 11ln1.J1tlll1 11111fJ04 •'Hl1ft1 1'fl11lt1U1tlll1 

""-..S... "l ... .. ,,., .. !fl "" ., Jf. ... ,._ ...s ., 
fflhv•Gft flelflftftftllllftfJ41J fJllll11'&111''RU8 11.J4Ufl4r:1.J1 mfl f11111a1fttJJ'U84t11Ul11tftf>Ufl1'l 

m11i\i fn111HDM'11cri' Re Jh1i(Hilt1tu11111 ti11t11fl1'1'lfJJRtnq'U84Hit1ttl'tucri' afe1..Ttfu1lntt 
: !fl ti .. I .. .. A t .t.. .. "" , ,Jll d J111u111a::&1111m1 1::nu11Hat11nman 11'tJ14& 11'11fJtllll1WRHnuJt&&~4 ·.11utunn tnqnnanu 

W i.. .. ...S W I ... I ' • .r .. - -1 t 1 , tJ W JI.., ... , 
1tlll1jt4JJft11JJalflqf>U14'NftllYl~l'91 &&ft: 1 llft Jl4 1'"11'ft1111 ft8flft8'184~u1 llfl un:: 

unu'1J1ViJ0Jtt1'1una1t111t1 tt11utlaHnu a::fi11&u111rriiltwi1un&Yt1(j4um,2540) 

.. -· ,, d ... .. ... ., !'II _ti 
. 1flQu1::UUl'l84tl111t181'lf111&flU tlll1811t11 lW81tlll1fJDlll1W•8-UHlftllllllft ll1 

11t21~dllfi'u9'N11n1iitfe4n11 tnn\tfu n::n111at1 ua::n11'11'U4 tGe4t1ntnqn111~u 
i'n11111ut1tu1:we1tu11tlin111"8emu utt::n11f 84ntmtlflfj'u1lllfl t~frnu1ii1'1e 1td 

de11 ..... em1ntnJi'u ua::at>M1fJ'le4hfl'1 l41'fl1,2S40) 



' 
tJYlft 3 

J'I .i. .. ., .. J "' .. .i. .. "' .. J ., I 1-"-UlJ~fl1fl01ftif ~11 Cl~fl111JU 1111.1 1"a~ mna1air~11a~n11uu 111uN11.1m1u91 1111 

:, .. 
WIR181'ft11 

i!nw1tf utl'f14'eJJa•1rnenir11 ~1u 
..I . ., .. J'I - .. _,, .. 
&fl"OflUfl1,.HftfUllJ~ ifllutUY~11Y1tl U 

ri11iNir11 1flulu 

.. n1u1b::1•uihtl'q ~e m1Nat1 n11i!tlll11i"'h~c-i 

n1nh,t11ftl1:: lnYU'1uPdhut'11.f~iiurt~1flu 

" I I • 

wthai1"Nn11n11lnt111111\llai.a1' 1il•e~n1na1a11~1ta.an11ilu1l11l'N 
~ - • .. " .. "' .. f .. 1-"- "' .. 1. flfl1flllJUU1Jfl1,.HClflfl1 01ftif~11ft~fl11UtJU1JJU 111lfJtuftfllltu::t1ir111na 

\J1uih2tll""~1" lfltJiim1ff11illH11.1uuu ri1unu4t11::mmn11 1~eHa,.urtn1nmnd'1air~ 
11ft''f'11iiuJ1iiu f~fi1nnnt1\n~l1.1~,,tH tJ1::ntlum1 (lH~1u1u1u) unnnv1 ua::ennrf 

~ .. J'I .i... .. "' .... 
2. flflV1Cl~'UU191fJ11fl1fl'Uf) l1J~fl1flll1ftif~tl,.::91U 30, so, 70 ua:: 100 &JJYtlJJ 

Hn"9fJt11n'11u-;,;~11r/1~ ... t1~ufl~mnd'1a 11d'~n11uuJ1iiu~Na,.,tf lflnfi1n1111.A"u'fi"u 
i~d 

2.1 a'111J"tl1~lflii 

-m11tfl,.1::1i'e~ti'tl ::neu"nn1ttii'Ue~ufl~mnd'1air ~11ft'~nniiuJ 1ii'u 

l""fi1m111f111:: 111tA111tuft11114u lt11au ,,,iiu 1Se1" 1d'1 ua:: 

tnflu'""'" lfltJ AOAC (1990) 

-fi1f111111flunn19' 

2.2 ir11u'iY11~mfJtll'rt 

-th&1u1::uu Hun lab 
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- - .. ~ 2.3 ftJJtJflYl1~1ftUYl1fl &&ft tn't't 

- .. ... .. ~J , 
fl1'fl11tft8tJft1JUflYl1 lftJJ fl1'1fl1't't &U'l::1ftUYl1'fl"fl1fl11'fl1'1tft8U U 

1"enJij1Mm1fttu::&Y1fl lu lanm1m""'" .. fl11tn JJ1f1iY1fJ1i"'1Ytl'Qi\latr~fl11JJ m1::flm:: 
~.. - ... ~ ... ., . 

lfltffl1ft1ftfl1 Yl'l't'tfJ1fl1'11'UJY19' un::n &1,.l'lfl1J 1J1t11YlfJ1ftU1U1'ft11' l't'tfl1t1UU1Yl1~fl11' 

1111111.Ji.h:: lnW'.teitl l"nm1;fnv161io 11JJhJJi1flt1n1tu10~11.1~Yi1m1Y1tttr81JfJlltrJJ'lni 
uff'4 f~tfntJ::11a11h::JJ1tu 3 a~eu -- """ ... "' ~ 2.4 CYJJtJfl&Y~1tU1'rl\l'HHft llllcrl 

2.4.1 trJJ1Mnna::a1fJ itrogen solubility) Ylfltrf>1..ltr1Ju-;m,a::a1fJfl1JJ 

1iftl1''V8~ Cbavan et al. (2001) 

2.4.2 trlJlMfl1'1flfle1J WUa::fl1111ft-ffli'1 l910'11fJ~1U&flufh Emulsion 

~ty ua:: Emulsion Stability tn111inn ~ Beuchat (1977) 

2.4.3 ft1111n11111a tu 1(11J1 lt1011,H1ut\1afluni'ufieni'11iue~~un~ -fl11':11Jfl11'\l'H Quinn and Paton (1979) 

2.4.4 f111uu1una 111 n~t1eiuJ1JJ'u Y1tUYtlufl11uuw11a 1unn~flloitJ 
J1itu lt1u118~1ufi1afluni'119'eni'11•e~H~u ~ttw1inn11e~ Sosulski (1976) 

2.4.5 1'1'1JU-;fl1'1flfllft8 Ylftft81..11'1'1JUifl11'Lflftftf)~ 1fllfJ1'1fl~1Utflt1fi1 

Foaaiing Activity ua:: Foaming stability fl1 1Jtl11'\ltl~ Johnson and Brekke (1983) ua:: 

L~-Oesualdo and Li-cban (1999) 

2.4.6 triJUim11nt1uta Gelation) Ylfltrt>Ufl1111ft111na 1unn&tft ltw 

' ""' ..l • I ~ ~- - ~ ti ..I • r.! Jill 41 • ., ~ f ., ..I 
'J1tlt1Ufl1fl11'1flfllltfl'rl &uf>ll'l'UflUf>fJYliJfl ~u11J111H~ll1J~tl1fltl1ftft~1t&'l~fl1'J1JUU1JJU'rl 

a'11f:11tllflflltft,, 9'1111ifl1111tl~ Coffinann Gan:ia (1977) 

3. 1hi'e~a~itf.laftn::1f1it nfe 2 1t1uu1Y11~m1u1it1tftln lfJYU lflfJ;fn1i11 

fi,,,_1~ua::uu1Y11~m1u1ul1~mnd'1iin~" ~flniiuJ1u~itJtftJn lfJYUuY1uuJJd'1111af>~1u 
V"~n11NiiflfefJa:: 10 "'e~Hiiflnmcri1 .rn;11,.111nm111e~ ar11ti u111tqi (2551) tu 

_t/ .11..1 • - 1 1 .. ... ., "' ... t 
l1f>~l}Uflfl11fltu::l'rlfl U &'lfJfl11lflt!lf11ll ::811'11 1J1t11'rlfJ1ftfJ11YflQW\lfttl'~fl111J t1flUU 

llfl11::H'fe~a 1flfJYi1fl11fl11tfttl1Jfl1~fl1fJ 't't ,,.n 1auY1;d fl11J1ifl1'\18~ J1ii't'td (2552) ua:: 

nRrie1..1m1oe11i'un1uJntr1ntf11ff'n lf\ot (Ylflfteut1u1u 50 flu ua::11tl11::H'n1~naa1"" 
,~ 1 .. ~ '!Jllt4Ufl11YlflrltHUUU Randomized ly Block Design (RCBD) flfJ1lfl11::1tfl1111 
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utfnh·nmt1: 1tA1Ju&iifJ1Jti11.airsl-irni ~· ·-----•s Multiple Range Test (DMR.T) un:11rH1u 

ft11U&wantintimi1tll'l14ib:tfuft11Jllff)ify . s 1tf9f14u.r (P<O.OS) 1Rrs1fltf'JUfl'JllY114UOA 

4. u1tfut1::1ifl11::li' i't1Yi111 u 

ltu111fl11:li'e~ft'tf1:neuJ1n1ftii.. ull~n1nd'1au~1nT~n11iiuJuru un:: ull~u1n 
1lun!t11UJ4u ltf1lu 1d'11'1UU 1n81'H1'J u .. 111flu111ttut R11Jn'l8~ AOAC (2000) ltH11f 

l&HUf)l1Ylftl'l84l1UU CRD t1tl1fUMft84N"" fl~'HfJt>ftQflUl1R'J!1U R11Jnfll'J'IM tAu111y 

(2SSl> 

• • t .. 

.,n; 2 lmnltn1i1uflnnn::.1n11~1tt111hu\'Nn1n01la.nnnhnl-Ma'hftfha 

Nlw-.1 

-• , ' r .. " ~ u ft11ll'HU1HUUM'H1J9' (U1J11HJ, 2551) n•84 

.. " 1 tlltrl ( ftrJ Texture analyzer) 

2.2 Y11~1Ril 1iun tBin11R1111fu tf1lu 1•uu 1d'1 tnflu1""'" tn111im1•tH 

AOAC(2000) 

2.3 Y1ttuuum1utJ11i'uY11-ttJ1::u1J1 NU41tl~(u1111t1 lttrr1fm11ari'm1tf1::1iilmn 

<»~.~ ~ "" ... ,, ~ w - 1 rl81111Uf11\ltr flftU 'JU'l1R lUDtrllffU l&ft::ft'l '18U1'11J llUU'll 9-point Hedonic Seale flfl 

tt:muu11i1ft'u 9 'tf11-wa4 yeu111nitq" un:n uuu11i1ft'u 1 'Hit1®4ft11111uY8U111fl;tq,. 144 

MtfthJ SO ftU 

2.4 uoiihf\un11tfnwu 11~UN l'JYlfUltHUUU Completely R.andomi7.ed Design 

(~ Yi1m1J1ftft8~ 3 41 ut\'111n11::li'n11 utf1tl11uuuu ANOVA (Analysis of variance) 
t· _f! .. I ~ .. .JI ... tf I ...... 

tlflU\llv'JfJ1JlYlfJ1Jft1lUftmt1fJfl11'1lft'J1::11ft 111URfl9'14Yl14UOflllUU Duncan's new multiple 

range '. test 1&t1::1in11::li'NnY11.nh::u1Y1iitH t\'1nn Randomimt Completely Block Design 

(RCBt>) 1 .. atfa&HUfll'JMftMl&UU CRD d .. u48 2.1 llft:: 2.2 un: RCBD th'tfi'U.f'8 2.3 
' 
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.R .. .. ... ""• Jiii l. .. l I .. 2.S Yl1fl11ftfUft8flf9'1fl11NftftYIJJ 11NUJJUU4fl1fl0'11 Ylnnn::UJJ ""1'1flft1YI 

1,,.,i::111IY114mM1w '"" un::ft::uuvii ;i,.,. 111'n11u&ui'11un:u1uNn 1f81n&n9t1t1nn 

,.a,.4ai\qtufeu11tJ1fim,n 1vfvRuutio 1 (fl8'Uii 3) 

• .,,;; 3 ftM11fJ ... 11114UaW1ftl1 

... ,, I 1 ... .. ,,, "' ,, I , .. , .... 
11ft11::11fJllft1YIH n•1'1fl11'1 4NftRftllllft 'UR8'UYI 3 IU&fl ,.,.,, u'JR1' 

tnnvi""'" 18811111 J,..1n mu: 1.a;rm uft1Yi1'ln1n lnw1n11 

uu4 4 imna~n1nu1nv1-nawmM11rn 
u1Niit11tl'm.fii11t1nfle'Ui\ 3 111t1t11 e11tnqm11~11i'nln i.n\' 

.l .. • .. 1 .. ,, ... ... d 
1.J111'Jflflt1fl9181'YI 3 t11'1'U 1 9'18 4 ft4 'U1.J111flllllftWt\ Q41'ft1U9'fl111'1 (PP) lfl1.J 

i'nv1-t1111113ii11'&-. ilnv1m1lirnuuuuft4fJ 11''Jfl°1 l lftfl'U tuni1Hiit1ti'11.fufJmnu•1s;,hv 

-' ,l "" .I ... II .. , e I 1 lflll"J JJfn.fJflfl (11812546) l1'8u1::W1'81"' 11fl1.J1fl1!11 1'fl11t1111'1fJ ftfJYlflU81.J 

4.2.1 Y1umu11111 11un 1! cl•w Hunter lab) 1d8d'11H'u cl"" Texture 

4.2.2 11141ttu 1lun tR111mft 1uh •nu1im1•D4 AOAc <2000> 
... .. ,, • .I! ... .. ,,t .. ,, -

4.2.3 Yl141ft'Ut11a &W u111 1l'l1'Tl1m1411llfl ua: nutma::11 R111111111 

11&uf11n (2543) 

.. i~t'!'I! ... _, ... - .. -· _, ... .. ,, " .. .. .. 
"' 1'1JJfl1181.J111t•4uQ1.Jflfl11l184 11&lu1JuNl'tflftllllftt1flfl1fltl1l'tU411ft4fl111.J1.J 

J1i1( unlflvt111n1 ftJ1::netJm1 mjJJ1u ... '111.,, SMEs ua::(iiuu1nt11u 

2. .,Jn1.1 U1::flt>1.Ji1D &fl184Nft11 ft~84'U1fl tl1fl•'UJJ81.J fl1::Yl::1Wth (81.J &ft1t>4 

1'u ~94f4 1ttie4f4n::18tM 2 ti1u111J4 air oven: Memmert, Desiccator, Micro-k;jeldabl: 

Bucbi Soxtec apparatus: Soxtoc system HT 043 Exaction unit, Muffe-tbmance: Gallenkamp, 

cruci'-1e, Hand re&agtrometer f2Un1af1ft1e tf1.tn-i iif11i'lu ua:: f1Utl'Jm4iutli'1.tnCJ 1w 
', .. .,.:; .. 

llfl ,,.~ n::a::114" 
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tn'1111att1t1 

2. uuuflli.nn1'1i•o~ lthl" 1luri .. .... ....... ., 
'llRfl11Ulrm UU'llfllft11Ulft811l1Wtm:fn11' 

ft.M''l t111uu111no1"nnfuJ1 ft11umu1 1'llflntttwJ1ij" t111uMnam.w~t111JJ 
ft~tl'l U1JtMft11lfltUtn 

3. fl1'fl11tU6'lJfJGUl1Yffl14tl1::tnfl 

tl1fJ01~'ri1nnYlftftf)~ 3 11::MY114Uiiiltto1fuNUnUflftfttH&l'lJ'lJ CRD 

(C~y Random Design) un:: F m CRD ltu11&t11i::1i'ft111JutlnJ11"un:: 
- f!! ' .. I .l _.~ - t 

1u1r11t&Y1rnJft11.anDt118'll Duncan's M · Range Test (DMRT) un:11m1"tt111JtlftflR14 

t1mikln~ih::ti'lJft112.afeif" 9S atlef 14" <P!;O.OS) lt1te1flt.11unn1Y1utriii 



-• ... " ... ., .. r ., 1-~ ., ..a • -• 4.1 Nft'VtlfJul&UUfll'SNftfttl1fl01ftft &Hfll'J'UUU11JU 111JfJllfttlVll:YlU11J1'0U1Uu'S 

zt1ltllN1t1 

t1fltn'Sifov1Jt1UUUfl1'JNDftfl1fltf1 un1iffl1'UU1f1siu lttrJtll'JYltlft8f1f1n1tHDf1 
' • ..I !.fl .4 • .4 ~ ' .,. t .I.!' ' ..I N1Ul.fttnl&UUftflJltl8'l&UU&ft'HH1J8 lft'Jtlf 8t1ftlft1'l1Jtl11ftfm U'J::U:lfU118~ft'flJYltf11U 2 

'::u: "8 nn1lfu1::n::li1f,,8fUtlJ1fe!i1tl11 d'1ntrfttitnntf11tt'nu1M111Jttu,,,efuliu 

mtuf~ut•u1ft o.s wuiWft1 (u1-4tfu 1" ie.a Hydraulic Press 160 u1f) ua:: 1 1wi11H11 

(uHi,u lttmft1M Hydraulic Press 200 u1f) ui1 invm::•tlfuPiumnd'1ntHlfMn1111u11"ii 

•u1R:o.s ••uiwtn ii&1ttatlt•11 ti1un11 u811uNun1nd'1auf11"ii•u1" 11•uiwtnii& 

fieu~4ti1 (111wil 4.1) trlllf'Jldtlftln nu· ti'tt\1"ii,,u1ttUNuft111Jlfu11&•uiwtt11"111f 

1um1wti'ttuf Ji1\i&fltat1111Jt1u11&w•ef u1fllln::11111Jfeu1t1U1::ttiun1::u1Un11uu 

tt11JJfwflutiiNn'rf 111'1tlqiuii&ttd1 ade n1nttm11tti.T ufiedu 11~tt1JJn11uuihf11HUf 
SiNa"111'tB1n11J1siuil11t10011uuiitBu HOHnttutfu 

.. 'VUlftft111111Ul l lWfU1Jfl'S 
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.. • I "' .q t ,_. I I I "' ... W !'t J W ..; .. 

8JfJU1l&NUfl1flG'll'llHY14 2 '11'19' 11H1U 111JA 1'1J'll UHUfllflG'll'lCHMIHfl11u1J 1JJUYlll 

... J !fl ,~ I I I "' .. ., .. r W ""'"" '11'19' 0.S l•UflWft1 lY1JJ11thl1fl111JAl1JUl 4 ft41tJfl'l1&1NUfl1flG'lftlYUttHfl111J'lJ'U1JJUYlll 

... .. I "'""' ., •Jw""' ..... 111'19' 1.01WfllWR1 &U84t1fl&&NUfl1flO'll'llY ft4fl111J1J 111UYlft'l12J1fU1 l &WftWR11Jft'l1JJ 

1fU1QUU un:ft1111u44u1nntu&ffumntf1 41fi4fl11UU1f 1uu un::&i1t>1i1N4uDt11tHn1ntf 1 

ftlHtftNfllflWiflJ..Wit111111fUl 0.S && 1 lWRl11fl1 41U1ttfnln1ft 100 W'I imtt11:1f'1f1 

T1t_... 'JI "' I Jl't _ ,,, ... W .. ., r W "" ,_. -
lY1Jtl"1'141fY1YI 1'1111 Ntll1JfttJ4fl1fltl'lftlY Dtfl1m.t1Jt>ttU11J'UYlft'l11J1fU1 O.S 11fJ•tf111Jtlt 

-. ,;,.f/, .d,4.. I Jl't "' ... W .. W r W ..a ... .... 
l'lt1f.,1YIYlflfl'l1NtUut'184fllmt'lfttft1fftt 1tl1J1JfJtllU12JUYlft'l1ll1fU1 1 t•Uttlllft1 (ft1'1tYI ,, 

4.1) .,.,df)Ul1t1flfl11HHU1Jefliut..t1 tftnttfl112Jf tJUQ'4 fl112Jf ouilvt iiNtHl8fl11 

-•"' ' -1 l-1 .. ..i.. !4l I ... W fl i J! .. J ,_'.fl 
luft.UDl'lttff)1MfJt u19'Ut12Jf>t &UlY1U 1::nuu•D4Hllflf)tlll'fl 1111Yltfl111118U2Jfflly11 11 

1ilttn'hrnl't1lf11Ufl11IDAUQMtJ11t1fi14 ,. tl1J ltJ1au1nftfl11112Jti'lnUllftt\}n&Wfl111Wf 811 

n11tiiuh '1 1ut111n::n1u ltJ1lu (Potter Hotchkiss, 1995) i-nf u 1um1Y1ftft8tfttl 1tJ1t 

• r ., "' .. .i , i-• WU1"'UYI 0.S 1WflWft1n1fl11Ylfll'l8tft8 u 

t1111.,i 4.t U111M&i.a1f11'1ht>·u1Dtmnd'1n t1fitn11i'h.nf1U'ut1nm181u&ffutt11111fu1,.t>t 

UffUfl1fli'l~ft1111MU1 o.s un:: 

fl11ftJC'1tJ: NS(%) 
~ .. ., .. 

fl11lfJ'tnmW&&ft:: EA(%) 

tt1111ft.ti,,.o.a8unfu:ES(%) 

t11111tnJJ1101un11fJJJ1: 

WHC:.(glg of protein) 

ft1111tn1111a 1um1,tt-it11f 11iu: 

OBC :(glgofprotein) 

m1&fitTf8t: FA(%) 
.... 

fl11lt'fl1tft: 

GEL 1~% least gelation concen1ration) 

1'1 O.S 1Wiwfl1 fl'l12JffU1 UWRwtt1 

70.92. ± 0.00 

ss.oo· ± 2.31 

63.so• ± 1.91 

2.34.±0.07 

2.04.±0.04 

b 
64.25 ±0.00 

b 
19.1S ±2.06 

lJ 
61.SO ± 1.00 

b 
2.03 ±0.07 

b 
1.97 ±0.04 

ab.. 9f>8ni119'14fl'u 1uuu1ut>uuntttittiit11 uttnttHt>dnihimhft'iu (PsO.os) 

• 1f~1&1111::MY11~uiiilttu1fuNUfl11Ylflll · u11u T--test 
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A B 

"" ti .r.... 11., .. Jfl "' amw 4.2 d'nwm:: 11no (A) a1atH'tta"m u\l111utt111nnn o.s lWN1ffl1 (B) uum1na1 
... ., .. r .<r. 
atH11ft4tl1'JUUU1J.aU11U1tt 70 W 

~ .... .. Jfl ... ., .. r ., 1t'- , 
flUl.ffi 4.2 tHfhJ'Jl:tl8U'n14lft2J1184UlJ"fl1fl 1'fttH11ft4fl1'JUUU12JUt1flfl1'JmtllHUft111111U1 

•e,.1urumnti'n\,.111111u1 0.5 

"'th .. 8"fl :fl8UYl14lft11 
30 

ft1111 1.50±0.22 

lt11iiu 59.lH:0.46 

1d'1 3.83±0.22 

,,,J~ 3.71±0.18 

ufu1e 3.59±().21 

,.,n.,'""" 22.26±0.21 

11111ttPtfJ: 
.,," .... , fl18814 1fl1'J1lft'J1Z11 3 1 Utf 

"' ' Jfl " t1flfl1'J14'n 4.2 1'U11 lllJ~fl1flCl1 

e,.ft'tJ!s::n&ut11"'"il1liuflnfi14ft'ueth,.iluo 
3.8 1luwe111nfflna:: 3.7 fn~lui11ftntf 

1flil11 ... ltJ1iiuv4a4f t>oa: s9.o •m::~ihB11 
;r 

' \11tttl1jll1~41 

n "'· 1tttl1jfl1M84ll 4fl1flCl1ftt14 (W•) 

so 70 100 

7.56.±0.21 7.49±0.23 7.S2±0.21 

59.21±0.49 59.19±().42 59.17±0.44 

3.n.±0.21 3.79±().20 3.80±:0.21 

3.72±0.19 3.70±:0.18 3.73±0.17 

3.61±0.22 3.65±().23 3.62±0.22 

22.13±0.23 22.18±0.25 22.16±0.21 

' "' ft1fltnn~au 

..... ,f ... "'., ' .. UHfl1'JUU 11JU'n'JZttUtl1jfl1ft11\11tHIH411J 

iiiv ft8 ihA111mtt11114uftleia: 7.s ad'1ftlua:: 

n: 22.0 Utltlt1ndi'*iltA,nme4ft'tJ1':ntlut114 

•tl4J1Ju~11fn1ntuf t>t1a:: 3.o-4.0 (J1JuilNa 
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' ........ ,,. !ft .... .,.,_ ,_,, ... ,. 
fltlfl1'&ntJ1flll1•&aNMlllllfl 1\l&at1ftl1J11 'IHt•D4fl1'S1tY•&aNDtlll811fl) UlftH 1'11t1111111J4 

n1mt1iiu11"1b:: lo•UfJ81ft1'114 ln•Y1fl "1&4•tH l1hw11 4.uft11u11e11t11fiin1no,2i 

tr11dn1trf 1·utJ-111 inf 11ut1.an1nd'1iu .a11t1J1::tru 111n111f1ft11111til.aiutH l1hl11fin 

fJ•u•:: 'hm1tieiumu 

' " "' fl11JJ1t111•84l&NVfl1fl01'1ft 

.... ,_. - ... .. " 
1t111 o.s '1JJ•111tt81fll1fl 30, so, 70 un:: 1 21• u1t11ttr8tJll'JJtJtt"l4n10nm un::1n11Y11u 

w11ii ut1-1n1nd"1itr-1iliu111tt&1flllfl1lmH NaYi111"invm::Y1nn1un1w•e4iijtt1111criH 

"" .A • .a 11 .. 1_,,,, ..a _ft ., • .i ... • • • 
l1'JJ11., 111un1n•1'1ft81f111ft'1111fltHJJND 1 11Yl1''11t'U1flftlYl111111UD::mA•8411Ut1t114 

81ftn'9&i1Jf,.. U4NnYi111"1ntm11n1::1i4uu 1l111nf,.. (Fellows, 1990) eeiu11~t1111111111tt 
81fll,..,lflfltl14tl1' 1Jiijfl111JURflfiUtl1'1'84 lfUtMYIH1iUYl;tf ,tfufi ti11Y11eilf 41t1Jft utri 

un::11 E. coli un:: s. aureus 

.I • M l. ""' ., U C ., • " .,i .a ... W8111ll1J4fl1fl01Dlf 41tD4fl1' tJ11 Uft11111'1111U84l&N11n1fl01Ylft111J1t111 O.S Yl1J 

, _J - ""' " .I ' M J, ""' ., llJU1911~1fll1fl 30, SO, 70 un:: 100 l1J,, ufl'J tlftltJll'11tJfll•4H\11YI YltJ11 ll1J4fl1tltl1t'lft41'D4 

m1i1inf 1iufi11u1fl8'1tnfl1lnn4 ijfi1m1n:: 1a m11nt11un::m1ft4i111t>46in4'u ft1111tr11J11a 
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, .., f , "" J. .I ..I • M .r, • 4 un1Jtttwu1 un::tt1111u11111a um1mtt tnw•u (tnnm 4.4) &U8tt1fl&&11~mna1acru1 
.. , d J ,.~i .... J. .. ... ... .... ..., .. I I ltl .. "' 
11•U1NQfltH nl 11111'\IYlff'llftJ.111\I 011'111 Ylff1&1'11JJ1fl1t\lft~Dfl8ft11D::ft1"8~ UIUYI 

ij1u'"'tln:neu•t1~un~cr11111aa::cntt1 u l1haufin::cnat1un11111snnth1tf&nttu1~u" 
1wiifh'll11tf ail9'tt1111fl~i1•t1~Yle~fia 11u i4'11111't111ucr11111a 1umn1uJ1nuJ1siu 111 
l1t1(JC.inseUa,1976; Pomeranz, 1991; 1996) 

t111ltii '-' m.nla1i~d1he4uittn1mi'1ii 41'itn11i.hnf 1wt1flm18fltt&Hut11U1wu,,,e~ 
I .I,.. "" uff\lmna1Y1tt112J1'u1 o.s M\I 

-- ,, ..l , UJJUNY~1'\11YI 

n .:. ... 81fll1tl1118~H ~fllfltnllft~ (WY) 

30 50 70 100 

n11a:M"Rf (%) 64.2S. ± 0.00 65.11 c±().00 68.21 "±0'.0l 70.92& ± 0.00 

n11mteliriu (%) .. 
18.1S ±2.04 80.91 11±2.01 86.21 8 +1.02 88.00-±2.31 ,, 

ft'l111fMi'J'IMiuafu (%) • 61.SO± 1.37 62.17±1.11 63.41±1.07 63.50±1.91 

fl'>unt1U1101Yn11(snf 1 (gig 2.03±0.07 2.16±().06 2.24±0.04 2.34 ±0.07 
! 

of~)· 

ft'l111"1Jl11D 1Yn11eM1J 1.99±0.04 2.01±().00 2.02±().01 2.04 ±0.04 

JuTu4s1g of protein). 

n11tftttfH (%'r 69.39±0.00 72.91±().00 74.33±().01 1s.20• ± t.79 

n11&ftta1a (% least gclation lS IS IS IS 

concedntion>. 

_, 1-•1.1.u 1 " Jl't "' .. .., .. r .... 1 ... .., " 4.3 ll\11YIHfl11M1 lJ "llJ'J: """ ~Uu~fllf101'1ft41'l14fl11UU'U1JJU Uffafllla&lfl 

1uffn)11 
• .! M .r, • ., .. f .d • .. -
&JJ8ull1u~mna1atH1'lHft11UU'U1 \IY11t'U1fll8'11l1ft 70 WY (lU84t1ftJJfJG&ft11UflYl14 

wU'1-n1niitt8sinfn"a f~1w111::u11nun 11l11t11f1uHat1nmcti'G 1•siu) 1 tlt1t11ne41f1u 

Hat1tftu'ffterrn1u 11ui1 invm::1d'e1errn .teu11'1~wrnu (1n11i\ 4.3) ufi1tf1dtnf11ff'uade 

i'ul11tt11ut:: 11'1d'ui11H'crn1un1u ua::iift usiu n11i4iiniuti'1ficr4tf 1t1 1Gt.Ju1Hhn111f11u 

1tft11tff'9211m11t11~1ttii 1iiutt1d ua:tln:u f11H'cr w11i1 ttiit1tnmlfl1ttffn111il1ln.t1tR11111 
• J! 1-• .. f ... .. ... c ' .. 2 .. " fl11SJJ'U18"a:: 73.52±1.33 u1ft'U 8fla::2. .031ft'Ut1'""Ut1lttlt11nu 6.3xl0 cfu/g "ft" 

un::n1Yi1tl'u 1.2lxl0
2 

cfu/g ua::&D61l11111 11:HfJG11l1'Wtl14U1::ft1t1i11H'cr•64f)'u1 lnflt:: 
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ilNft!i~"nH~ 4.S tt:muuug11n::ti'u•eu nU'6t1 (7.61±1.49) ud1~11~tt1JJt1nti1tt::uuum1 
1b::LfuYJ1nh::u1'rlnJJFfu-ue~Nftflnm..i""lfl 1uiUhbuNnu-ue~ufl~mntf1fin~4u;lntt11fnn 

ueJJ. i~uu llufl~tt1au~tta~nui1uJ1iru 1JJuau11n 1f1b:: lnw""ll 

fl111~ 4.5 tJtllafl'Wtll::'rl1~&flii 1ftU'r11tf 11 u1::tr1'rlftJJHU4116~Nftflnm..iioftn11mfl~mntf1 
" ... 

ftU~ 

mJJ1tu11"~"4""~"JJfl(%) 
'I 

pH 

fl11JJfu (%) 

lu1RL <%> 
,auYArilf~..,u,.<cfulg) 
.. ~' tJU"Uft::11 (Cfulg) 
a 

... flftU 

1t'l'ty1i 

1dtni"7t'I' 

fl112Jf,Hft'1 

fl11JJ~U11JJ 

,..","~"fl : * ft'1&a1~YT1m1i1111i::,.f 3 '1 u .ffi1nan1Gau 

** ,Y1hn1lfln::H't1nfj'rlf\U6U'r1HU1::t\'1fl 

Nftfl1'1lfll\'6U 

1. 72±0.13 

5.36 

73.52:1:1.33 

2.95±0.03 
2 

6.3x10 

1.21x10
2 

6.48::1:1.15 

6.59:!:1.84 

6. 72:1:1.59 

6.9:l:l.81 

7.53±1.63 

7.61±1.49 
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"-• .. ... -4.4 tl4ftu'J::ft81JYl14'ftJJ'ttH1ftfjfl1J 

t11nfii u t>4ft'tJ1:nuuY1141t1ii,.8•i'tlqau 

"-• .. 84ftu'J::fl81J'rl,.tft11 

fl11 ' 

ltblu 
,d', 
i.u,. 
,1uu 
tn~l1Ji11tt1tt ,, 

mirtu&:: iu lau 

u11Dbn1Y1tmia 
'! 

2. 9±().02 

0. 7±0.03 

.12 

'"''J - ,,, I "' 1'111'f"'J: ft'l8814'Jl1ft111&ft'S1::1' 3 •1 uu 4ft1ftCIHt'1ftU 

i111ft'nvel' (-) 1111iaS• i,;itttt 11&ft11::H' 

7.52±0.21 

59.17±0.44 

3.80±().21 

3.73±0.17 

3.62±0.22 

22.16±0.21 

ifemrl120 

"' I J'l .r. - W .. J W ·-~ "-• ~-· tlflf91114YI 4.6 1'1111 &&u4mna1nu 4m1uv 111u 111.111111&84fl1.11::n81JYIH&flvu84 
1.1 ~. .. J! "'·-~ ., J .I f! f .., ... I 111...,94tH18tJa: 59.0 •m:YIJJD1JJ181'184 1w .. 1u1:111111eaa:: 3.o-4.o (u111u11Nfttll8m1 

~1.Ji'n~mraari' 1dMtwfluu1111...,llllft·nitu•t>•Hftttfi'aaari'> uuM11'aitui111n.n1nd'1 
I 

ihH "111: 1nn't)111fi1YIU ln•u1n1111e4 • lu1au f 41fluu11e11111i·h4n1uiiiu1u110 

uf , •• 11 .r.J,,un•mnd'1ncr•;•111111::u11 unn 1ftfluu11a411e• ltJ1aui\iifJmtl1:: lan'tiie 

;un11t aGtutA w1iiuunuun.unii\iitR111 e4ft'tfnmmibu 111oJ1flutnn u 111""' <f ean:: 
73.0) • efi1411g911um11fun4mnd'1itH11f 11ii1nf 1uufl11thu•S•tA11111n11 lwMnfin:: 

Nnflifaa.ftf 10 1de4t1flulJ4n1nd'1iiu11ft'4 1iiuJ1uuii8t11ntn1we-ti1ilti1u1n 1de•t1nil 

tB111ilatnflui&&tl'JRti1 tnflu11ltl1fl1'1 tfln::iifJllU111JAivtHfl11WtHi1i\a (81t>U4ft', 

2547): 
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.. I ~ e J, .. V .. f V i-•1'-"' .. .. I/ 
4.5 8fl,.1lY1UYHHJJ1::ft'll'V8"fl1'U1U -lfl1Htl11'1ft'"Ht'HHUtJtJU11JU u .. LUNl'IMtllCfl 

fl1,ftnw1o"tifl,1U1U~1H1Jl::ft'll•8 uu1ufl"mnl1iiu"Hi"m'utJJ1uu iiJ1tf'lu 

""' '-· I/ " '°' 1 t ""' " -. ..f ,~ .. - t ,_,,, fftlfl11111Cflf]nnwf1Hflf)fl ttfl'VUfl8Un11N 00WftHfl8flft'11J1'tlTI1 """11918 uu 

r ., "' .. • 1.~11. ., i di 
U111UU&'ltUlJ-llfl&'I lf>U 11&,,lflU tlflUUY"l'UtJ 
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• .;Ir_ !'II 1.I ..J C ., .. ..J 1-M "' ., ~ ,l,,,J,.J'!I!., C • .l,,,J.. ,.J! 
HQ .. 1,1111Cfl '1111\I Q 'J11JJHO·UJJU:tn1 1'11,,84 , QtlflflllflfJftftJI R1Jftflitfll::flll1fl11fJflflYl1Jn1'J 'I 

ufJ4•1ntf 4111Jt1 ,d8<1tlflilfJ1&a'1Jtlii1 Ufll • ,nuJw94ufJ4n1ntf 1nft4ilth~nh 11'&nttnu 

, ~~· ,. .. .. ~ " .:. .. .. .. r ., 1 ... -'!'!!-
1111 iltl41fl u•11::8UHD9'flllcrt Utlflt1flUU 4ftlfl01ftff411ft4flUUUU11JU 111JfJDla'JJmm111J 

h11fundltJunu&&fi4a1n Jt111'Nn9'n0&CW1 n~11uut1ii1.mt11111n1eu ua::·bu ,h\1'thi'" 

.. ' ,6 ..!!/. ., • "'-~I.! llf .:. 
DflWta:IU811l1Na'fttlct4Wf>&Wuu'J1J111&l1.14tl 

wn'Ni 4.7 ir11UiY114n10111w•84Nn" ffi'tJn~t1nutl4n1nd'1atH11a4n11iiud1Juii 
8"11ii1Ufl8nfi4mnii1::tiuti1 

.I - .. "'., ~ M .:. .. ., .. f.,,,,J., • w111p u a'llU9'Yl14lft1J41184Nfttlfllllftflfl t1flUu4tl1fl01fta'411tHfl1'JUUU111UYl8fl11tf1U 

9'8Uit4tr1ni\1::ti1.lfi14'1 

.:. .. .... r .. , i14 .. , - 01Dtf 411Mfll'JUU\111J\19'8H tf11' ( t>tm::) 
. fJGl a'11UR 

40 0 20 30 

ft111J. (ft>tJtt::) 9.23.±0.53 8.54±0.78 8.12±0.81 7.99±0.21 

11.ha!u (f80ft::) 
; 12.12±1.46 16.21±1.03 17.97±1.21 19.11±1.53 

111J~ (f8fla::) 13.71.±0.93 13.84±0.85 13.66±0.79 13.91±0.92 

1e8,..n (ft>tJft::) 6.83.±0.27 6. .35 6.71±0.46 6.35±0.55 6.77±0.54 

,,,(~::) 2.72±0.21 2.72±0.22 2.84±0.18 2.69±0.23 

,.,n,1 ... ,,. d'eoa:> 44.61±1.43 48.02±1.37 48.94±1.41 S0.47±1.09 

4 .! • ., ~ ,l M .:. • ., .. ,f ., ..I., • • M .. .i 
&1J8u1HftftltlllflfJflfl1188ftt1flUu4fl1 1atr 411tt4f11'JUU 111UYl8ft'J1tf1UR8&&u4tr1nYI 

1::i!M14'1 1m1n11::li'11194tf tl1::neuY114&fl wu-11 m11ii.tRu1muf14mntf1niH11a4m1iiu 

C ., l4 "' ., ~ ,l "" .I ,,,J ..J 1-"- P.! 1-1 .. "" .I .4 M \111J~ &UHnftfltlllflfJflfl11ftttft&W1J41U (fl1'14YI .8) "'fl1 1tU'JJJ111 u'JftU&WJJ1t\I &U84'1fl&&1.14fl1fl 

d'1nq411ft4fl11UUJ1Juil84ftU'J::fl8U•t>4 l 'JAUV4 (R1'J14ii 4.6) fl'4Jun111fri1UNtf1J•84 
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,. .r... ., .. r ... !!It , "" ... J1-" .... .,... , 1 
Uu4~1fl011'ft4'Hft4fl111J1JU111Ul1JUft1UH , ttf 4 11Hftn1 llHft"ft11Cfl11fJllfl1tt14 f1'U1fl11 ,,,.,'lrJ 

wt1.f M .r. .. .., ,.f..,..l 
11""2ftfl t1fll&U4fl1fltl1ftftUllt4f1111J1J'U111Utt 

.. I I M ... ..1 ... 
t>tlt11ft'1Utltf)Uu4tf1fttt1:fl1Jtlt 

- "'1itr4'Hi-1n11uuJ1uufimart-1m& Cftlfla:)• 
fJOlftlltJfl 

0 20 30 40 

a 7.7±0.SS 7.6±().88 7.6±().44 7.7±0.48 

"' 7.3±0.Sl flft\I 7.1±0.98 7.2±0.49 7.3±0.96 

1irri 7.8±0.34 7.6±0.49 7.7±.0.38 7.6±0.32 

" ' 1ut>1'aTcr 7.3±0.67 7.5±0.85 7.1 ±.065 7.2±0.71 
; 

ft'nv+:1b1nQ 7.4±.().98 7.1±0.91 7.3±.0.77 7.4±0.64 
,, 

ft11lJP1J'111 7.5±.067 .71 7.4±0.68 7.3±0.39 7.4±0.55 

ns 1'1inv1uutHa411iiit11111uflnfi14fl'"' 4ij1iud1tl'qi (pg>.05) 

A .t '"' ., ti .f_!'!._ ... ,, 1.1!"' t JIL l. '"' "' • f "' Wtlw1Hlttltllll""Jflflrmttfl flt1flfl1 · ,.8fl11ft1UIUMU1Nfl1fl011'ft_.'HtHfl11utJU111U 
I Jt. •A W I ,.~ t/ .I ~ W ,, ___ "' "" A 1 

9ttltlJ.ttft1mt1:fltJ"14"1 u'l&M1:'HfJlllllW u1:u1tt1111Htf t: twnfl4fl1114tt 4.9 ttlltftHft1 
.. .I ~ _,,_ lJ. .. 1 I .. ., " .r.i.. • I M .r. 

fl118fJ1111Jtt14u1:ft1ttu1Jrm'U84~1J1 ftfl tUlHlltltllllcrlfJflfltt8fl11ft'lU1:'H1nuu4mna1 

atY4~i4n11uuJ1ij\lun:urf4a1a;b:ti'ufi "I 1'tJi1 (uilM\1"ti1n11n811i'tJHftt1tnt11-.i'fJn~ 
1 

'H rJ8.1Jftf "' \tiutt nfiu t1n9tit1,..,,.,J1 
~ .. i .... .,.r , 

(p?:O.~) tHUUHllftftOICWlflflfl'Hfl8Rtf111110 

ffJfl.40 
; 

eeinu1iut11tl'qiii1:tfut111JJ1f9ifuf 8aa:: 95 

1rf4n1nd'1nu4'Ha4n11uuJ1sruiiti"'1d1u94a4 

t1nHnn11ttt11ft84 4.5 \ltftuSeni u1UJtl~'HfJt>fliiiifJt11ft1tt14 ln•u1n11 ctA2n11 

ltl1.f4'ffl) ua:(u1lnt1\1"m1ue11i'u \ti 1m1Y1flftfJtJ,11ie1tft11::1'fJ11ft1ttn ln•\11n11 
' ' .. "' t/ .r A• I l. .. GI .. r fl/ If Jiii 

1'1J11 Httftll11CflfJflfl11fJtlflttllft1\IHft11,,fJ4U 4tl1tl01rttf 411ft4tl111JUU111\118etft: 40 •84Uu4 

u1as1.4ft'tJ1:nt>uY114 ln•u1n11 \tfuti t111 bfeaa:: 1.1s±0.36 lu1aufua:: 19.67±1.13 

i,.sr,, fmJa:: 13.41±0.81 1fft>1M11ft>an:: 6. , _ .42 1d'1fetJa:: 2.38±0.26 fn~lu,1ltt1t11 f t>un:: 

5o.o?itt.09 J1,nafeua:: 2.31±.0.91 un:ltn tJ11feam: 0.71±0.75 (tt111~~ 4.10) tf4Ju1otluitf 

11Hi~n11.n'"n~iiiin11urf4n1fll1i1H1fa4 1uuJ1Jut:ii1211fi1tt1~ lniwu1n11ri1u\1foj f1t> 
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ft111u11t11tnt un: 111111.1 1den1nufl4n1 tf1nft41'n4nnihnl1i1.1uD4ti'111:nflt11'imf11.1 

111,-., 

1111...4 4.18 m.i11-a'114l.W.ea,.mulfifJ t1nufl4mmf1iirmn41rrsil11J12Nf ena:: 40 

-i1e4uflunS 

ft"l <f eon:) 

1111 .. (f D&ft:) 

1•i1' <f eun:) 
:: 

1t1t111'11 Cft>na:) 
:, 

,,, cfenn:) 
I 

-fJllft111Jfl 

" ,' 
ft11' 1~11lft1ft cf eem:) 

J,,.,~ cf t>un:> 

1.,a+u cfenn:) 

Hatl11'Mft811 

7.78±-0.36 

19.67±1.13 

13.41±-0.81 

6.69±0.42 

2.38±-0.26 

S0.07±1.09 

2.31±0.91 

0.71±0.75 

• _, .. .. " .l~,.J!.. Ill ~ .. ... f .. l' Ill ... J 
lllth~1Htlf9f)GlCftfJftflYI 7&l1J4fl1fltl ft41'lH1.J1.J1.11111.118Gft: 40 4184Uuuna "Jtlfl11 

1~umw11f11.111n1 o - s 1t1t>1.1 w 'l"'"~n 
1,,.,-.,r,d't>tfuff'ir & ft11114u ti1.1Y11il41' 

0 35.28±1.06 

1 35.00.tl.12 

2 35.89±1.32 

3 34.70±1.21 

4 34.98±1.28 

5 34.33±1.09 

c _, ,_... " d .. 1 
4 t1n1.11.11.11 u"llfl11:1'tnqnnmu1t11n flU 

... " ,:JI. .. .; 
Uft'9Uft:·n "ffftfl4ft1114'1 4.11-4.12 

45.4±0.76 7.75±1.12 

44.6±0.89 7.85±1.04 

44.0±().69 7.59±1.31 

43.8±-0.53 8.55±1.17 

43.12±-0.64 8.43±1.23 

42.99±0.61 8.48±1.lS 
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-~ &e '"' ... rl .l..;,1 M 
fll1~ 4.12 ID111111ft'UmntNfjftft" 'WlilJ 

.i,.,. ., ... fwJf M ... ..; 
1fttl1fttHfflHtltJU1W'188ft: 40 '184UUHflft " 

1tfui'mn&flu11a1 o -s ai&u tu fl 

.. ..; 
&fl8U" 

JJrff.l l8/2S46 

0 

1 

2 

3 
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s 

1.33 x ur 
3 

1.63x10 

3 
1.1 x 0 

3 
1.33x10 

3 
1.42x10 

... " fJtfftUft:'i1(Cfulg) 

<10 

0 

1 

3 

4 

s 
8 

..; ' ,l..; .,. .I M ,,_ ... ., "' f "' f i t1flft11U" 4.11-4.12 1'1.111 fJflft" . fl11Ut1fllllJ4fl1ft01ftlf4fffl4tltlU1JJU 8t1a: 40 

11&4&.4tnn u111n~t1i'n1ni.mflll"1Jiltfi 41flua·un1shfeuni1s&R&u1~t>UlftfJtun1w"H 
i 4 '°' ... r/ "'"' .. , I I .l.J. d W munnw &ftJJ ua:1riu"'"t>flJnn"tnqnn s atteu S1llftflftntltlfJflfl"8lflfl1'&nt11nv1 o 

1aeu,;un:&i1eu11t.11mvmiiu1.1tiuti1111tt11 uHi1tnm.i'111•ufJn« 11812546 wui1 f1u1u 

1iu.1eftf4ff11t1 nu.;°ua:11iifi1Niumm.i'sn 1211u 

~ ....... ,J/~W,~ f r/ '"" W al -• .... W r/ . t1flNlU1UnflV11tfJYI ti q 1tfJ ttJJfll tl1fm8fltHflfl11JJilflV'lfttJ "flUlllJ'iJJJNftflftDlcrt 

t1nn'1Jd'1itr4Mn4m1ii1.1J1iu (fJn«Ma&tt 1iurhf1b:nt>unu 1H41u11u1u ~41flufjflitt 
J1i~ri:uD4mnd'1fitr4Mn4m1ii11J1iu t eu11t.11tit1af1uHit1ft'm.i'tJn«aftmuf1M1l1u1i4 

wi&1'Pi& 11' 



.. ., l. '"' .Ii "' f • l. ,.LI l "t .. "' ,_'1/4 
1) m1uueftmna1t1ft41'WtlftflftU1 ua::u1mno1111 "ru-st owuu m1uut>fl 1111 

•u1ttt1111111u1o.s1•ua111t111 un::t1f\iuu1 11111ft\iii•u1tll 100 w,, t::.,h11'1lulJ4n1nd'1 

iitr·n•i4m1iiutl'1nf iuuiliitJ11a11\iin1411 1il ,lmi n11a:a1uf emt: 70.92 ± o.oo m"J&nfl 
8il'a~f8Uit: 88.00 ± 2.31 fl1111fl4A1•&4'"' awfeun: 63.50 ± 1.91 t11111a1111n11um1f11 
r :i.... ., ., 1_. .. 1 ., r .. .., .. Ul 2..,.. ± 0.07 (nn1tn111,,84 1J1ft'U) ft11U 1111'1 Uft110flW'U1U'U 2.04 ± 0.04 (fl111/fl1U 

41M llJ1Au) fl11lflfl1f84ftlUl'tt78.20 ± 1. lHltfl11lfltUtaf 8Urt: 15 (i\\l'eufiqfl41&Ht11U 

1f11~) un::1Gtlu1,t11f1fhubuNa111u iit11nm .. 1effn111 'Wui1(u';lnt1\in111tl11i'u 
... ' .. 4 .. "' i .. £.-'Y ~ .. l'Utl4•1m.1 nau 1m:1UY1fl1f8llll'U 11im4111 811J1Jtmtft 

2) m1u1ulJ4n1nd'1iitr41fi4m1ii 1nf1uu 1t111luNiittnm.i'tJn« 1'lui1 a1111101f 

ull4t11fld'1iia411i4m1iiutl'fl ltO'eun:: 40 4HD4a1nihfafJu1huNa1111in l1.enmM'11.i'i\ 

i.m1feillfi'an1wi1'U 1dtluvu 1111..f4• 111 lt11auv4fiq .. tGtnh1tl"t1taeu,.utl1:u1n 

d'uN'f (u';lnt11ln11ue1.1i'uiliuflmhu1 1edut11ufJ11 un:a111111uaui'nv1Niittn11.,..,li 
; 

~1i1 5 118u lttmhiii1111::111lnnmun1" 11il ""=tiiun1d 1u1ilum11.i'111tt1J1uHiifln11an 
. " ,iJW'Jflfl 11812546 

3) Ufl1te1tf 1hn1101fJYt8ftl"ft l lt1Vtl1'Nft9'HftflftG1.fff'1f e1184 "fl11llU1lU 
.. ~ ... " ... z .. r "' " 1-•., JI .. • l ... Ntlft,.GIGfttlflft1fl01tlft41f114fl111J1J'Ulll'U 'Jflfl1ffl8'9)" lffl1J~u1::ft81Jfl11 H41'Ul'U1'U 

1lud fJ•11u1u un::tJmu1iiu 1fDu1e4fl°fl 11ii1litJ1i11~nthiftqau .,h\l1fit111ntlu1•t11 

iuil ~ftn11af1u1ull 1fittm1fu41u 1f fnv111u1'1ae4nij11ililm1n41JUua:afeu1 ,tlv 
·I W ... fl11U'41t'UUtl::fl11'W4"1ft'Ultl4 
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j 
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t1m1t~t>ftfn1wt11 (CuS04.58iO) o.s ni11 ua , ·11n1tlfft1j;tuf114u (~SOJ 18-25 iiaaatt1 

t1mf~u1iua&utu11u11ft::n1rJH11u if,. 1'&3u 1i11J1mfu 1s iiaaa,., u1iuntu l"" 
I 

lRIJ t+au11101en1•ft'14'114u 32 1tlef14u m111t1" 60 iinnftfl'J Uft::1funn::cnrJft'Jfl'lJ6 
I 

•..ll'.i.N. .1<1!( __ .,_f!!! ......... - ... ~" ",~ 
'"'"'~u 4 l'JJ61l'l'Ufl u'JIJ1fl1 25 1JClftClfl'J lflll indicator 2-3 1fH 18U'lJ'&HflctU ftftUt'U " 

Bftu~tJ1::11111100 iiaiiafl'J u1ffniui\1 u1t1&9l'J!li1a 0.1 HCl tu1iunn::inui1u th 
I 

utJa .. ~wiaa'lfltJi18Vu ti1u1111u1tJ 
I 

f DtJa:: ltJ1au = (A-B)(N)(l.4)(6.25 

l•u• A= m1111t1 cnaah1> •e"n'"tfn 
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s. 1n4lu'la1t11111111:;,,, \15ithu lttrnl1e~ft'tl1::neu;u"l ilurl t11111fu ld'1 

i.w:, 11?1:: lt11au u11111nutu1tl1tlef a4u ul1tinaueent1n too ~.::itftRu1cuf eua:: 

tnf t,_111tt1N&a::Su"l 
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-J. tnn1flnuo=int1(N11rogen solubility) 

, -, ., I , •• ~ .. 
1.1 llftftf)1Jfl11D::Dintl.a "'"u fl1V11 u AACC (1976) """f) uwflf) 

f-1i1teh-1 s ni'11 \1"id1111l'nuuueu a iad1nctu 200 unu1tfniwilllfl1 1•ri1Hu11i\ 

ft1111,-1 200 1fl1Jtleu1iiu1utie1de .. 2 ·"1111 .. i\flt11H1Jii1'e.a ul1u1ti1uNu111f11tt'!e .. 

""' . - J! "" d l1118418flU1J1Jfl11JfJ11"tll111J11 Sorvall R.C 2 "18rotor11Ulft Fl6/250 llft111J&11 2000 'S81J 

fieu1~ .,m111Jii 2s 
0
c 1fJu1·un 10 u1ii 1ti1u1u1t1111tR111111ultt1&tulftu1i Micro

Kjelcbl!W ul1ti1u1um1n::n1rruD-11u lt11ttu (NS) fl111ftt1 

-· .. ""' ' -, d 1.2 fl1'Sllftftt>1Jnua::in'111 u'JflUll pH fin ") ft1JJ11J ~'1ft (Biuret) 118-1 

GomaU, et al, (1949) 
.. r 1 d 

ft11lfl11: U181 1JQl1'1 (Bi reagent) 

(CuSQ4.5"20) i1u1u 1.5 nf11 un:: l•ln111 &flft&tuutt11wt1Y1 6 nfu n::n1u1uJ1n&tu soo 
I 

- -='. - 1 .. , , ti .JI. .J!. - • ti d ti ~ - --JJnn •• 'r', lRJJft11ft::D1fl •&ftmJ lft1'tn ... 111&'111'1U 10 &1181&Wft '11U1U 300 118DDf'1 

,.ll::&a11fl1UftDtJft&1ft1 uifWf1Jm111R1lfN 1 a1tf-xnf 1nctu 

nn111n111f111t1111u•e" ltl u111t11111u: 1tt1m1m1n::a1" lt11au111fl111u 

lttn1f bovine serum albumin n::ina1uJ1n u11'ii11111114'irlu 0-20 iiainf11tl&iietiitt1 ii 
1tlt11~1u11net1Y1ftue11tB111tt1 1 iiniitt1 ·vu11a::n1tt111g&1tt 4 iiaiitt1 1•ti111'1f1nu 

i ,,t '..... ..._. .. J! .. • .. "' • • 
tH'M flll"ll11Q11118" U1U 30 Ulll l&n1 · Vl'lftfl1fl11tftflftUllft .. ll4W'Hfl1111fJ1'lflftU 560 

u1 lu~11t11 1•aunn7ln11iuti1nntJfln6 · uu .. n11ft11111l11fu11tJ.a lt11au11D.aft11n::inn 

lt11a~11,..111u 
I 

m111tt11::'11'tB11111 lt11au i1eu1": tJftft11a::n1ui16u1" lt11aui\iieg11i 

1ilu ip iininf11 1ti\u11at>ttllt11t'ltl-ti\ull'ur tl1fl 41u1u t iinfi&tt1 un::1i11unn::n1u111g 
d l ... -- • ,_ • .J!. .. i ,,t , ..... ..... .. J! _, .. • .. 
l1ft 4111ftftftft1' l1Jfl1 11l'11nUft"ll" 1llfltll 116 .. 'U1U 30 Ulll l&D11'111119'fl1n11fJftfl1'U 

I 



72 

urHiW1o1t111llfJ11ft~U 560 Ul luWfl'J Ul 
1

1fll'J,RflftUlltHil11u11tl&mfJU&iifJ1Jfl1Jfl'1ft 
I 

lllfl1l1U118-4tfl'JD:ft18ltf1lu bovine albumin 

Emulsion activity (EA) ua: F.muls. stability (ES) ittutln-4t1nn11&-4 Beuchat (1977) 

a::tne ltl'Jlu lttu1,fjjR1121&4itfu11EHHo1 lth , ferm:: i.o (lt11rnfnninti&tl1211ft1) '111 

uu•alfJ lthluu1 30 iinaa,., 1iuJ1iiutt . ,.ae" 20 iinaa .. , Y11 l1"W.81inw lttmn 11 lu 
.. , ,., A .. I !'! ~L. ... .. --" r, 
' U'l!"'lU&ft'JfH Ultra Turax T-25" 13,5001 8U1YI ltm'1tn 1 'U1YI Ylflll1'1Jll11EH tlfl'U'UlYI 

81ini\.1tim::11&flf1~11u1tt 100 iinnnt11 1'tuhtl11111111&Ht1'Jn::rnu ltl'Jluii\}fllmni1 
nml.d f, '"' ., ., ,Z ,I • ., ., ,Z ,I l. l .. .._ti 

tl~ •• 
1 

_8tH81JaTUYl-4 ., 60 U~YI Uft::1'1 111Jft-M11'ft-4t1flYl-4 ·1 3 ~1 ll-1YlfJ111'Q1JH8" 

ti1u1"91'11tl&~aiCui11&"81iaiuii11'n&8'•1 

%EA 1un:: %ES = (tl1111wu11n::n1tJ ltl'Jlu n::tl1111wuua::rnmf-41'llR 1u81iaiu - J1iiui\ 

f)f)flt1n81iniu> x 1 / tl111111crun::a11JJ""11"1u81inw 

3. a11"1111'1101vn11ftni1 (Water 

1 
t111tuw ltt1Jit1111tla-4t1flnnu11e-4 Quinn 1m:: Paton (1979) lttulfi1&01-4 ltl1lu 

1 ni$ Ntr11ti11J1niu 10 iia66"' HmJlli fl'ui1'flt11e" vortex meter TiR1111111f"1" 
l ... ft .Z ,~ ,.... .,_r, ... • 11. A .i ... 

U111 • U1YI flm" ·m'J'll1'1,1,,n8"U11I 30 ,.,. U1l'11lft18-4l1'1fJ-IUIJflU1J1Jfl11JfJ1J~1'1Jll 
L I .. d • ... ... 0 

Sorv• RC 288 t11fJ rotor 11Ulft F28/36 lift 11 8000 181Jfl8U1YI (8,l 7Sg) flll1'1J11 25 C 
I 

11'1111-¥n is u1ii 1u1bulri~ud'1m&4l'tf J11.Ju111w 15 u1ii i-1J1,,Jni1eultTi 

L1'ft8 t tC1u1tuftllwm1tt1n1J'J1t1flffl1i-4d 

J .... I ., .. ., J WW I .il_I. ., 
WHC (gig) = 11'Uflfl18tJ1-41'ft-41 1fH (fl'Jll)/ 11'UM18fJ1-411llflU (flUI) 

.. 
: 4. a1m1'1V1101vn11pW'11w ( · binding capacity, OBC) 

fl11tt'l'61J lttml'ttutfn·H1n1im1118 Sosulski (1976) lttu'll1i1tJu1-1 ltf1lu 1 ni'11 

Nftllt,1J1fniutf1&1'Q8-41J1q'Ylf 10 iinaifl Ntr1111faf1fl'utf11J&flitH vortex meter Tif1'l111&11 
I .. r, ,z , ,,.a ""-" .. _, 11. A ..I 

f-4q'~ U1U 1 UlYI 9HYI~ 1'9~111'~11118-1 U 30 U1YI Mll'lllft18-411'1fJ-l&lfJflU1J1Jft11JfJ1J 
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fl111'(1ii Sorvall RC 28S l1n rotor 4UU1ft F 36 ilt111111~1 8000181Jtitnnii (8,l 7Sg) fltll11(1ii 

2S 
0t 1flu111n IS u1ii .f ,nf 111uni1t1d1 aMi1u111tnJwm1i11ti11J1iiut1flftt1tf,.d 

oec (gig) = J111uni18du11i 11~ .. cni'uvJ111uni1t1du11ulu (ni'u> 

s. cnnlam1W."N&a:ft111M•1 (Foaming activity and stability) 

f\1'1flttft8.. 'J1tl .. 1U&ftuth FOan:m activity (FA) un:: Foaming stability (FS) (lflrJ 

tJn:ptin1i•~ Johnson &&n:: Brette ( ) ua: Liceaga-Oesualdo un:: Li-cban (1999)) 

1flit4nrua::ino lmautA1ntt1 so iia lt1nll"'JJi1mh"rN l1f'Jau 30 iiaimllflf> 
iiaaa,., tJf11 pH 1fJu 6.5 l1,nn1a::a1u 1 1~uu11J1t1f>n 1•ti'ii1f>tr1n.,::a1t1n1tt 11 lft1ftaf>1fl 

.l.~---A'-. ;., ' ·' , ., • • • .I d ft11'f''WJJ"lll 1.0 Uf>1Uft t1ftUU wlUl ft fl'J8 .. 1JU (waring blender) UftZ1JUNtYJJYlft112Jl11 

'J::tf* 4 1flu11n1 3 U1ii ;\flll11(1ii1'f>.. t1 'u lYI 1rin'S::1J8flfl~4UU1ft 100 i'jaftftfl'J flfinft '1 

i'tnB111tt1'Vf>" lWSlun::no .. 1u1fluth % F activity lM 
I 

.. .. .J t...J ",.J!:.'I! .. _. .. .. _ .. , fl11JJfl"fl11tfJ,.fl11&nflnf>""'1'tff>1J innufl,,.nmYI" ·m'1»111JU11f>"11an1nnufluu 
tflu1in1 30 u1ii ua::11n.nu1fluth % Foam stability (o/oFS) lttn 

6. cnnian111n...o (Gelation) 

fl11tiroooumtt&tnfl1111i•o.a un:: Gareia (1977) lt1n1111n11i18d1" 

lt11~f111u14'114'uf ova:: 2 a.. 20 lttutb:: 1ru i!ttJ,. 1ri11ae""""""11aofta:: s 9nu1tfn 

1wii~ .. , u11tJlu1uJ1~8t1 30 u1Yi ud'1 1\1'dluiuiit1mfuu11tJuy1u("1uii'llllf.Qjj 4 

eunt~n&Wu 1fJu111n 1 4'1 lu" tt11tueu ~i11tt1nu4'114'u.i1qtt11~a .. 1111 .. ~'bJ1auil1il" 
&ta 1~tta1iintJ"111a11mni1et>flm · 

i 



lhtlfN1ft ft 

.-,_..4th:1nwM11 
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tl1tlii4 ··························································· .............................................................. . 
'I ., .. 9 ' . 

eifpttnu ............................................... ............... 'lUTI ..................................... . 

th~l: n1111Wi1eun un:11'ft:uu 

1fl lt1tm1111'fl:uuu11"De1t 

R111ft1111f8n•em1ui1,,euM1e iu,,eu 'l:iu 
"' ,_,.r llCiflflf) uU , ' "" 1 = JJ,,tltJ111fl'rttJ'R 2 i,,;,,tltJ111fl 

4 = infJmamrtlfJ 5 

7 = 416W1Uflnn s -
t ..; . 

~: fl11111f'lUU1fl'Jflfl1UHUftOUtl 

& 
niunY 
.l 3. "' lU8oJJHtY 

ft1111,,8tJ1'lJJ 

6 = ,,tltJ.amf &tJ 
..; 

9 = 418tJ111flTltJ'tl 

........ ,................................................................ . ................................................................................. . 

........ , •................................................................ ••················································································ 

........ , •.................•.................... ·-······················ .................................•... 
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<alavlMncpt> 

r ... ~ inUf11U1YlftU 'N 
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2.1h.,N~ 

fj'XfffltY1t11tud 

3.~naiie.;iilRwe,I 
: flm:&Ylft lu l1i6m11nvR1un::t>11111 it111iY1u1i011•ngi11a1Hft11it "·"n1'11SJ""' 

• ! '"' 1 Ll ~.- ~ 8.W~ t.ft»ll an 65000 &U81 "'*"""", 1u 055-267-080 &U81 l"uru 055-267-0SO 

4. 11*11n11lmn 
J 

: tAft1tt1 1".11.(iYtulffltYflf u :&Ylfl lu ln0n11s11111) uo1D'u11.rl'gi11ou~t111it 

'"111'riv11 lan 

1".SJ.(iYIUlffltYftfn 811111) uawua"" lu lah1:tsitml11l1f211 ...... 
"111Utlf9ft1:ll" H 'lftfll~1Ylftint1Uft1 

1.11.tt.<i"ulffltYftf n 81111') it111n.u1nU&flw1"1uttf 


