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2.1 1911fUh\llUJ 

ilmh'l'U)JmeJ'lffi'j"~~LLa::'luJtH0lel~laa1.~-rumlml'ULfl'n::l-1'illnh.:j'l1'Uc.J~013 LLa:: 2 
~ . 

U~';'YIGll)Jih~u 'U)JmeJ'lffi-#'l 3 u~';'YIu'j'j'il1'UmieJ'l Tetra Pak® "IJ'Ul~U'j'j'il 250 iJa~~Gl'j
\J • • 

'U)J"LGleJ~la~-#'l 2 u~';'yIu'j'j'il1'Um~ileJ'lta'YI~"IJ'U1~u'j'j'il 145 LLa~ 15 5 iJa~~Gl'j 'l1lilmh-.:J 

'U)J~l~-rud'lu-rn,..n1 'UifllUfl)J eJru'YI.f)iJ~ 26°'lj' GlaeJ~f)1'j'YI~aeJ-.:J iilf)1'jlLfl'n~l-1il mh-.:J'U)J 
'\J " \J 

~LeJ'lffi 5 fl~-.:J ~m~eJ'U~ 0 (mfJ1'U 7l'U'YI~-.:Jf)1'jc.JaGl), 1.5, 3, 4 .5 LLa:: 6 ~l'YI-ruilmh-.:J'U)J 
"L01eJ~la~iilf)1'jGl'jl'illLfl'n::l-1 6 fl~-.:J~m~eJ'U~ 0 (mu1'U 7 l'U'YI~-.:Jf)1'je.JaGl), 2, 4, 6, 8 LLa:: 

10 

... .."

2.2 fll'Hl9l'H.l3J 1911 f) tll\11UJ 

f)1'jlLfl'n::l-1il mh-.:J'U)JmeJ'lffiLL0ia::fl~-.:J1'tf 6 mieJ-.:J L~~iilflll)J"~m~u'UmieJ-.:J'U)J
~ 

~lfJ 70% LLeJaneJe1eJa L'ill::m~eJ'l'U)J~LeJ'lffiu~nrutieJ-.:J~1'YI-ru'l5'Y1aeJ~~~~lfJ syringe ~ 
sterile mfl ~~ileJU1-.:J'UmyjeJGl'jl'illLfl'n::l-1'Y1lm)JlruLLuflfiL~fJ'jl)J (total bacterial count) 

~"m (yeast) LLa::L~eJ'n (mold) LLthoii-.:JLtJ~naeJ-.:J'U)J LLu-.:JileJul-.:J'U)JnaeJ-.:Ja:: 45 iJaaaGl'jLyjeJ 

Gl'jl'il'YIl51 'U'lh::n eJU"IJ eJ-.:J ,j'1'U)J 'l1l,j'l'U)J~L'YI~eJ'illn f)1'jl Lfl 'n~l-1'Y11-.:J'ila~bl'YIU1 LLa::f)1'jGl'jl'il
• 

'YI151'U'\.h~neJu"IJeJ-.:J,j'1'U)J 2 naeJ-.:Jc.J")J'jl)J (pool) LlJ'U 1 ileJU1-.:J iill'YI1i 3 ilmh-.:J'illn~)J 
meJ'lffi 6 naeJ-.:J~LtJ~lLfl'n::'YI1'ULL0ia~fl~-.:J 'U)J'jl)J 3 ileJU1-.:JiTl'tf~1'YI-rU1Lfl'n::l-1'Y11-.:JLflii .... 

~ 0 \IIf)1'jLGl~u)Jil eJul'l'U)JmGl eJ~la~LL01a~fl~-.:J'l'tf 9 m::ileJ-.:J L'lf~ 'YIl ml)J"::m~ ~l'UU'U 

"IJeJ-.:Jm::ileJ-.:J'U)J~lfJ 70% LLeJaneJe1eJa uthoii-.:JL'ill::~lfJ~LtJ~m~ileJ-.:J~-.:Jlia'UlvJ~lL~mLtfl ~~ .... 

il eJU1-.:J'U)J~lfJ syringe ~ sterile LLtfl L yjeJ01'jl'ill Lfl'n::l-1'Y1lm)Jl(lHL uflfiL~fJTI)J ~"01LLa:: 
L~eJ'n LLtfl~-.:J LtJ~m~il eJ-.:J'U)JLLu-.:J,j'l'U)Jn'j::ileJ-.:Ja~ 45 iJaaaGl'j ~1'YI-rUGl'j1'illLfl'n~l-1'Y115TU 
'th~ n eJ U"IJ eJ-.:J,j'1 'U)J 'l1l,j'l'U)J ~ L'YI~ eJ'ill n f)1'jl Lfl 'jl::l1'YIl'l 'il

•
a~ll 'YI U1 LL a~f)1'jGl 'jl'il'YI15TU 

'th~neJU"IJeJ-.:J,j'l'U)J 3 m~ileJ-.:Je.J")J'jl)J (pool) f)'ULlJ'U 1 ileJU1-.:J iil'l'YI1~ 3 ileJul'l'illn'U)J­

"LGl eJ~la~ 9 na eJ'l~LtJ~lLfl'n~'YI1'ULL0ia::fl~-.:J 'U)J'jl)J 3 il eJU1-.:Jm'tf~1'Yl'rU1Lfl'jl::l-1'Y11-.:J Lflii 

2.3 fll~19l~1~1tf1l~1~..f1'I1'tJ13Jl0HtUf1li1b1n'n3J (Total bacterial count) 

iia&1 (Yeast) ttGi~t:gf)~l (Mold) 

'l1lileJU1-.:J'U)J 1 iJa~aGl'j~LGl~U)Jl~'illmhDeJ 2.2 )J1Gl'jl'il'YIlm)JltuLLUflfiL~U'j1)J. 
~1)J15 Standard Plate Count (Houghtby et al., 1992) 'l1lileJU1-.:J'U)Jfi~~'illnnaeJ-.:J'YI~eJ 
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m::Ufl-:J'lUJ 1 iJ~~~Gl'J1JI:\..1'\l1'Ul'vn::l~fl l'YIflll-1l'Jl~fJ-:Jl~fl standard method agar (SMA) 

~-:J fl'U~ 45°'lf 'l.h:::IJlru 1 0-12 iJ~~~Gl'J l-1)J'U'\ll'Ul'Wl::l~fl'li~lfl~l-:J'U)JL\Jr;{)JilUflll-1l'Jl~fJ-:J. 	 . 
l~fl 'J::l-:J fl~lli fllm'Jl~fJ-:Jl~flfl'J::l~'Uh.l&\Gl~'ll flul-1~m,h'll fl-:J'\ll'Ul 'Wl::l~fl ~-:J1ith:::IJlru 10 

'Ulihyjfl1iflll-1l'Jl~fJ-:J l~ml~-:J~l tJl'\ll'Ul'Wl::l~fl1tJflU~ 35°'lf lU'Ull~l 48 -ilL)J-:J lltfl~-:JtrU 
"ill 'Ul 'ULrlL~iTl 'U'\l1'U l'Wl::l~fl 

tJl~lmh-:J'U)J 1 iJ~~~Gl'J~lGl~fJ)Jl~'\llnil'1ifl 2.2 :IJlGl'Jl'\lmm:lJlru~r;{~hl~::l~ml 
Gll)J15 Yeast and Mold Count Method (Frank et al., 1992) tJl~lflril-:J'U)J~~Gl'\llnn~fl-:J 
l-1~fln'J::ufl-:J'U)J 1 iJ~~~Gl'J1cfl'U'\ll'Ul'Wl::l~fl l'YI 1o-12iJ~~~Gl'J'lJfN fllm'Jl~fJ-:Jl~fl potato 

dextrose agar (PDA) ~-:J'\.Hu pH 1ilyililu 3.5 ~lfJ 10% tartaric acid u~::~'U~ 45°'lf 

l-1)J•'U'\l1'U l'Wl::l~fl1i~l fl~l-:J'U)JL\Jr;{)Jilufllm'Jl~fJ-:J l~fl 'J::l-:J fl~lliflll-1l'Jl~fJ-:J l~flm::l~'U1t.I 

&\Gl~'ll flUl-1~mJl'll fl-:J'\ll'Ul 'Wl::l~fl ~-:Jlit.l'J::)Jlru 10 'Ulihyjfl1ifllm'Jl~fJ-:J l~ml~-:J~l tJl'\ll'U 

l'Wl::l~fllt.1flu~ 25°'lf lU'Ul1m 5 l'U mfl~-:Jtru"ill'Ul'UL~L~iTl'U'\ll'Ul'Wl::l~fl 
ll~'Jl::l-1mm)Jlru~r;{~ll~::l~fl'Jl1'U'U)Jmfl'lfn~-:J 6 n~fl-:J Ll~::'U)Jr;{lGlfl~hif~-:J 9.. 


2.4 	 fll'1Gl'110J1 tfl'11~,"'Hl "lUU'1~fl flU?J fl·nhu:tJ 

Gl'Jl'\lll~'Jl::l-1mal'Ut.I'J::nflU'llfl-:J,ll'U)J~fll'llaJ'U Lt.I'Jn'U ll~~LGlr;{ ll~::[jlGl,ll'U)J13J
• 

'Jl)JaJ'Ul'UfJ (solid-not-fat, SNF) LGlfJ1il~~fl-:J Milko-Scan 133B (Foss, Denmark) tJl 

~lmh-:J'U)J 50 iJ~~~Gl'J1i11'U vial 'Wmr;{&\n'll'U1Gl 60 iJ~~~Gl'J fl'U'l'U water bath ~ 40°'l{ Lyjfl
• 

~Gl~ll)Jl-1ilGl'll fl-:Jtll'U)J mh~-:J'lh1t.I1L~'Jl::;l-1~lm~~fl-:J Milko-Scan 13 3B LGlfJl'1i1t.1'JLLn'J)J 

f1lTI l~ 'Jl::l-1l-1li-b'Ut.I'J::n flU'lJ fl-:J,ll'U)J 

ll~'Jl:::l-1mal'Ut.I'J::n flU'll fl-:J'U)Jmfl'lfn~-:J 6 n~fl-:J ll~:::'U)JtHGl fl~hif~-:J 9 m:::ufl-:J 
'U 

2.5 fll'1Gl'110J1 tfl'11~,"'H1U1:tJ1Wfl'1~fl~~1U (Amino acids) 

ll~'Jl::l'1l1ltl~)JlUln'JGlf)::illuLGlfJ'lil~~fl-:Jijfl Amino acid analyser GlllJ15'llfl-:J 

Beckman Instruction Manual (1985) 

tht.lGl~lfl~l-:J'UlJ 150 iJ~~~Gl'J (jjLt.I'Jn'U 5 - 10 iJ~~n-r)J) 1a~-:J'l'U hydrolysate tube 

~l'Ulrum:lJlruLt.I'Jn'U1'U,l1'U)J 150 iJ~~~Gl'Jihiif'\llnf1l'Jl-1lal'Ut.I'J::n flU'll fl-:Jtll'UlJ1m-11'1ifl 

2.4 l&\lJ 6 N HCI1a~-:J1'U hydrolysate tube LGlfJ'll-11'lf' 1 iJ~~~Gl'J'llfl-:J HCl ~fl 1.5 iJ~~n-rlJ 

Lt.I'Jn'U lLtiLl~-:J ll~ltJll'lill~~fl-:J~Gl fllf1lAflflmh 1 i.nlfJ 1 'U hydrolysate tube l U'U~tytylf1lA 
uGl'ln1iml'U tJl tube ll-:J1'U heating block ~ 11O°'l{ LU'UL1~l 24 -ilLlJ-:J l-1~-:J'\llmj'U~-:J 
t.I~flfJh'L~'U LL~1"f111illi-:JLGlfJ11i' rotary vacuum evaporator ~ 40°'lf 
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a~tn£J residue ~1£J sodium sulfide-sodium citrate buffer, pH 2.0 f)'Ja'Hn'J 

a~a1rl~l'Uf))~~111f))a'H'\Ja{ 2 'W1 filtrate ).J1 citrifuge ~ 15,000 rpm 10 'U1fi '\J'J'J~a"1'J 
a~a1£Ja~1'U sample coil 11~a~1'U auto-injector 'lJa~lVl~a~ High Performance Amino 

Analyser (The System 6300 Series, Beckman) lyjailVl1l~11'Vm.fl).J1ruf)'J~a~iJl'U 
i lVl1l~11'V11m).J1ru f))~adn'U'l'U~1 mh~'U).J'Jl).J~l~j£J).Jl~~lf)'lia 2.2 l~£JllVl1l~l1 

'U).J'l1).J 2 ~lmh~ (n = 2) it1'VI-r'\Jf)1'lllVl1l~l1uGia:;V1f~ 

2.6 fll'iiLA'il~"''t'il'lFhnwiGll:iJ'U Lfl 

i lVl'll~l1'VI1tl~).J1rui{;lliJ'U la l 'U~lmh~'U).J~i'a).J~).J1~£J'l'lfl6 AOAC Official 

Method 992 .06 (AOAC 1990d) 1~£Jf)1'l saponification ~lmh~'U).J~l£J KOH a"n~u£Jf) 

vitamin A ~Uf) saponified uth~l£J organic solvents ual~~ilVl1l~11'V11m).J1rul~£Ji6 
HPLC 

thtl{;l~lari1~'U).J 10 iJaiiH!i{;l'llii.'U test tube 'lJ'U1~ 150 iJa~~{;l'l l&l).Ja"1'la~a1£J 1% 

pyrogallor in absolute alcohol 30 iJa~~{;l'l lla:; 10.5 N KOH 5 iJa~~{;l'l tJ~~f) l'lJri1 

t.la").Ja"1'la:;a1£J 'W1ltlri'U'l'U water bath ~ 70°'1j 'U1'U 25 'Ul'Yi ual~~'W1 test tube Ll'7f1'Uti1• 
u~~ 5 'U1fi llal~~l'YIa"1'la~a1u'lil.'U separatory funnel a"n~a"1'la~a1£JfiL~~lmT'U{;la'U 
saponification ;i~l£Ja"l'lt.la").J hexane: methylene chloride (3: 1) 'W1 organic phase ~a"n~ 
1~ltl't11·lim.,~l~£Jli nitrogen a~a1£J residue fflil'U mobile phase ilVl1l~11'V11m).J1ru 
l{;lliJ'U la l~£Jli HPLC 

(~a'U1'lJ (conditions) 'lJa~ HPLC m'li 

column : 4.6 mm id x 15 cm stainless steel , packed with 5,urn silica-based 

cyano group stationary phase 

mobile phase : Hexane-isopropyl alcohol (100 : 0.25) 

detector : UV-Vis spectrophotometer, 336 nm 

flow rate : 1 mlImin 

f)1'lrl1'Ulrum).J1ru vitamin A l'U~lari1~'U).Jl~mm£J'\JlYi£J'\J~'Uffiila'Uli~ (area 

under the curve) 'lJa~~lmh~n'\Ja"1'l).J1{;l'l~1'U vitamin A 1~£J'l'li retinyl palmitate ~~1~~1'U 
#'U{;la'U saponification, partiation l'li'Ul~£Jln'\J~lari1~'U).J 

ilVl1l~11'V11mmrul{;lliJ'U la 'l'U~lari1~'U).J'l1).J~l{;lj£J).Jl~~lf)'lia 2.2 ~l'Ul'U 2 

~lari1~ (n = 2) it1'VI-r'\Jf)1'lllVl1l~l1uGia~V1f~ 
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2.7 fll"i1111FhnW1G11iJu ih 
~'h~)l~~vll'l.fhnrul~liJlJ ih llJGllmh-!llJlJ'W-rfllJ~lJl~fJl'1flfi AOAC Official 

Method 985 .33 (AOAC 1960a) t1ltl~Gllmh-!llJlJ 10 iJaaa~) l&llJ 3N H2S04 3 iJaaa~) 

llalilJ~ 100°'lf 30 lJlii l~mjflfJc;{mfJJllJlJ t1-ru pH 'l~l'Yhnu 4.5 ~lfJ 3M CH3COONa 

l&llJ enzyme clara diastase 0.1 f1-rlJ ~lJ~ 45°'lf lJllJ 1 ~lllJ-!l l~mjflmblJtI)~f1flU~l-!lI'til 
1~ thiamine e)fJ1lJ)t1 free form f1)fl-!l~llJf1)~~l~f1)fl-!l whatman lUfl{ 42 ll~l~-!l'l.h1t1 

" " 
ll~)l~~VllmlJlru thiamine 1~fJ15 microbial assay 'hrl~fl Lactobacillus fermenti 

l&llJC;{l)a~mfJGllmh-!llJlJ~l~~fJlJl~a-!lllJVlafl~'Yl~afl-!l~ii bacto thiamine assay 

medium + 0.7% d-xylose fl~ 2 iJaaa~) l&llJl~fl lactobacillus fermenti a-!l'llJVlafl~ 
'Yl~afl-!l incubate ~ 37°'lf 18 -a-lllJ-!l Vlq~ growth l~fJilJVlafl~'Yl~afl-!l~ 100°'lf 5 '\nii ll'lf 

Vlafl~'Yl~afl-!l'l~l~lJ llal~-!ll~vh 0.0. ~ 620 nrn ~llJlrumlJ1ru thiamine 'llJGllmh-!l~lf1 
standard curve l~fJ'l'lf'c;{l)lJl~)~llJ thiamine HCI ~"l~~fJlJlilJl&ifJlnUGllflril"lJlJ 

ll~)l~~VllmlJ1rul~liJlJ u1 'llJGllflril"lJlJ)llJ~l~~fJlJl~~lf1.Jfl 2.2 ..r" 3 Gllflril" 

(n = 3) tllVi-rUf11)ll~)l~~ll~a~~~" 

2.8 fll"i1111FhnW1G11iJu ih 
ll~)l~~Vlltl~lJlrul~liJlJ u2 llJGll flril-!llJlJ'W-rfllJ~lJl~fJ1'1fl5 AOAC Official 

Method 985.34 (AOAC 1960b) t1ltl~Gllflril"lJlJ 10 iJaaa~) l&l:IJ 0.1 N HCI 100 

iJaaa~) autoclave ~ 121°'lf 15 'Ulii l~flriflfJc;{alfJJllJ:IJ t1~u pH 4.5 ~lfJ 3M 

CH3COONa 'lVllt1)iilJ~f1~~f1fllJ f1)fl"ualtl~u pH 8f1~~,,'lVll~ 6.6 ual~,,'\111t11l~)l~~ 
Vllm:IJlrul~~iJlJ~lfJlfi microbial assay l'lf'l~fl Lactobacillus casei l&l:IJc;{l)a~alfJGllflril" 
~l~~fJ:lJa,,'llJVlafl~~ii riboflavin assay medium 2 iJaaa~) l&l:IJlifl lactobacillus casei 

a,,'llJVlafl~'Yl~afl" incubate ~ 37°'lf flril"UflfJ 15 -a--!lllJ..:J Vlq~ growth l~fJi:IJVlafl~'Yl~afl-!l~ 
100°'lf 5 lJlii ll'lfVlafl~'Yl~afl,,'l~l~lJ llal~"l~~l O.D. ~ 620 nrn ~llJlrumlJlrul~liJlJ 
~1f1 standard curve l~fJl'lf'C;{l):lJl~)~llJ riboflavin ~-!ll~~fJ:lJl'lilJl&ifJlnUGllmh"lJ:IJ 

ll~)l~~Vllm:IJlrul~liJlJ u 2 'llJGllflril"lJ:IJ)l:IJ~l~~fJlJl~~lf1.Jfl 2.2 ..r" 3 Gllflril" 

(n = 3) tllVi-rUf11)ll~)l~~ll~a~VI~" 

2.9 fll"i111u~:tnW1G11iiu U6 
f11)ll~)1~~Vllm:IJlrul~liJlJ U6 llJGllflril"lJ:IJ'W-rfl:IJ~:lJl~fJlm5 AOAC Official 

Method 985 .32 (AOAC 1990a) t1ltl~Gllmh"lJlJ 10 iJaaa~) l&l:IJ 0 .055 N HC] 100 

iJaaa~) autoclave l~e:JriflfJc;{alfJlJ:IJ 2-3 -a-ll:IJ-!l t1~u pH 4.5 ~lfJ 4N NaOH 'lVllt1)iilJ~f1 
~~f1fllJ trl~f1~~f1fllJllalhjifl-!ltl-rU pH f1)fl"ualtl~u 8f1~~-!l1V11~ 4.6 llal~,,'\111t1 
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~h~)1!:11'Ym_PhnW1V1!:iJ'U U6 ~1t11G microbial assay hrL~fl Saccharomyces 

cerlborgonesis L&laJal)a!:alt1~1mh~~LVI~mJa~'1'U'YIafl~~ii pyridoxine assay medium 2 

iJa~~VI) L&laJL~fl Saccharomyces cerlbor-gonesis a~1'U'YIafl~'YI~afl~ incubate ~ 30°'Zf ~ 
shaking incubator 24-30 -i11aJ~ 'YIq~ growth l~t1~aJ'YIafl~'YI~afl~~ 100°'Zf 5 'Ulfi LL'li'YIafl~ 
'YI~afl~1l-fL~'U LLa1~~1~~1 0.0. ~ 620 nm ~1'U1wmaJlwlV11iJ'U'\lln standard curve 1~t1 
l'ti'al)mVl)~l'U pyridoxine ~~LVI~t1aJL'li'UL&1mnu~1mh~'UaJ 

lL~11!:11'Y11maJlwlV11iJ'U U6 l'U~1mh~'UaJ)1aJ~LVI~t1aJl~'\lln'li'fl 2.2 ~~ 3 ~1mh~ 
... 

(n = 3) th'Yl'rUf)1)lL~l1!:r1LL~a!:~-r~ 

2.10 fn'jll.~'jl~lf...ntFhnW1GlliJl.! ~ 

f)1)lL~11!:11'Y11maJlwl~niJ'U ~ 1'U~1fl~1~'UaJ'WfflaJ~aJl~t11'1fjG AOAC Official 

Method 985.33 (AOAC 1990b) 

2.10.1 al)a!:alt1m'lfl'Uf)1)lL~l1!:l1 

1. al)a!:alt1m'ti'VlnVl!:nfl'Ult..hfi'U1'Ut11'UaJ: al)a!:alt1 A a!:alt1 15 n-raJ'lJfl~ 
glacial HP03 1'U glacial acetic acid 40 iJa~~VI)LLa!:t11n~'U 150 iJa~~VI) Lnfl glacial 

" . 
HP03 a!:alt1'Y1aJ~LLth~~LGlaJ'thna'U~)u 150 iJa~~VI) n)fl~cJl'Un)!:~l,...n)fl~ whatman 

LUfl{ 42 

al)a!:alt1 B a!:alt1 EDTA 9 n-raJ1'Ut11n~'U 200 iJa~~VI) Lnfl EDTA 

a!:alt1'Y1aJ~ LLa1~~L&laJt11n~'U1l-f~)u 250 iJa~~VI) 
f.JaaJal)a!:alt1 A LLa~al)a~alt1 B ~1t1maJlwL"hn'Ul~L'u'Ual)a!:alt1m'li' 

VI nVl!:n fl'U1t..hfi'U 1 'Ut11'U aJ LVI~t1aJal)a!:alt1dri fl'Uf)1)lL~)1~111V1~iJ'U~ 

2. al)a~j;ntlaJ1V1)~1'U1V11iJ'U~ a~alt11V11iJ'U~ (ascorbic acid) 50 iJa~n-raJ 

~1t1al)a!:alt1m'li'VlnVl~nfl'Ult..hfi'U1'Ut11'UaJ (al)a~alt1'1i'fl 1) 1'U volumetric flask 'lJ'Ul~ 50 

iJa~~VI) al)a~alt1 aJ1V1)~1'Ul VlliJ'U~fil~ii~11aJLiJaJiJ'U 1 iJa~n-raJ /iJa~~VI) 

3 al)a~alt1 indophenol a~alt1 2,6-dichloroindophenol sodium salt 

62.5 iJa~n-raJl'Ut11 50 iJa~~VJ) l'U volumetric flask 'lJ'Ul~ 250 iJa~~VI) L&laJ NaHC03 

52.5 iJa~ n-raJa~l'Ual)a!:alt1~l~L'lJ~l'\l'Ul~al)a!:alt1la LLa1~nHummw~)u 250 

iJa~~VI) f))fl~al)a~alt1~l~cJl'Uf))~~l""f))fl~ whatman LUfl{ 42 L&laJm)a!:alt1~f))fl~l~ 
1'U'lJ1~LLn1~hn1'U~L~'U.. 



B 

2.10.2 f11)Y11 standardization t'll)a:::alrJ 2,6-dichloroindolphenol 

tJlU~~t'll)a:::tnrJ~l~):ll'tllGnih.! ~ 2.0 iJa~~~) a~h.! erlenmeyer flask "lJ'Ul~ 

50 iJt'l~~~) l&l~t'll)t'l~tnrJm-if~n~~na'Ulu)fi'U'l'Ulrl'U~ 10.0 iJa~~~) Llal~~l~l~)l1~··.m 
t'll)a~t'llrJ 2,6-dichloroindolphenol 'iI'U1~t'll)a~tnrJ1'U flask lU~rJ'UltJ'Uihf~~ 

tJlu~~lmh~'U~ 25 iJa~~~)a~'l'Uthna{"lJ'Ul~ 125 iJa~~~) l&l~ 25 iJt'l~~~)"lJa~ 

t'll)t'l~t'llrJm-if~ n~~n a'U1 u)fi'U1 'Ulrl'U~ fi)a~~~n a'U~dl~~'UtJl'Ufi)~~l'Mfi)a~ whatman 

llJa{ 42 tJlU~t'll)a~t'llrJ~n)a~1~ 1 0 iJa~~~) 'lil'U erlemeyer flask "lJ'Ul~ 50 iJa~~~) 
Llall~l~)~~lrJt'll)a~t'llrJ 2,6-dichloroindolphenol 

2.10.3 f11)~l'Ulruillmrui~liJ'Um'U~lmh~'U~ 


~l'Ulruill~lruimiJ'Um'U~lmh~'U~1~rJ1-ift'l~f11) 


.­
i~liJ'U~ (iJt'l~n-r~/iJa~~~)"lJa~Ul'U~) = (X-B) x (FIE) 


l~rJ X ltJ'UiJt'l~~~)"lJa~ 2,6-dichloroindolphenol m-ifihl-,-ruf11)l~l~)l1 
~larll~'U~ 

B LtJ'UiJt'l~~~)"lJa~ 2 , 6-dichloroindolphenolm-if~l'\-'I-rUf11)l~L~)l1 blank 

F ltJ'UiJt'l~n-r~"lJa~i~~iJ'U~~l~'illnf11)l~l~)l1 1 iJt'l~~~)"lJa~t'll)a~alrJ 
2,6-dichloroindolphenol 

iLrl)1~l·hnill~lrui~liJ'U il'U~larll~'U~)l~~L~~rJ~l~'illmJa 2.2 i~ 3 ~larll~ 
(n = 3) ~l'\-'I-rUf11)iLrl)1:::l1LL~a~rlf~ 

2.11 iijit'"l':il~..hJ~3Jl"m'"l€H:aa3J 't1f) 'Ht~H tt€t~a\lfl~a 

i lrl)l~r1rlll~l'limJ'U"lJ a~ LLrlaL~rJ~ l1a~ ll~~ llt'l~ir~n~;n 1'U'U~'W{a~~~1~rJli.i6 
Official Method 985.35 (AOAC, 1990c) tJlu~~larll~'U~ 20 iJa~~~)1cl1'U crucible Ul 

~~u'U hot plate 1~rJ1-ifml~{a'U~lLviah.;Jl'U~)~li-'lrJLLr1~Ll~hil~a~ LtiaJl'U~llr1~~~l&l~ 
t'll)t.Jt'I~"lJa~ HN03 : HCl04 (10:1) 10 iJa~~~) 1~rJ~~11 overnight LviarlarJt'ltnrJt'll) 

~'U11~rJ1'UJ1'U~ f11)rl arJt'lalrJ'iI~Y11'l1'l1~t'll)a~t'llrJ'lt'l Ul crucible ~~u'U hot plate )~ll'lrJ 
Llr1~'iI'Ul~ residue ;n~h ~~Ul crucible lUlt.Jl'l'U furnace ~ 550°'lf 'Ul'U 3 ~11~~ a~almrl'l 
(ash) ~l~'illnf11)Lt.Jl'l'U 2% HN03 n)a~tJl'Un)~~l'Mfi)a~ whatman Lua{ 42 Ult'll) 

a~a1rJ~fi)a~1~'Lrl)1~r11'11illmrulLrlaL~rJ~ l1a~ LL~~ LLt'l~ir~n~m~rJli.i6 atomic absorption 

spectrophoto-metry (AAS) 
iLrl)1~r11'11illmrullrlm~rJ~ l1a~Ll~~ LLt'l~ir~n~;n 'l'U~lmh~'U~)l~~L~~rJ~l~'illn'lia 

.­
2.2 'IIl'Ul'U 2 ~larll~ (n = 2) ~ll'l-ruf11)ilrl)1:::l1LL~t'l~rl-r~ 

http:LLt'l~ir~n~m~rJli.i6
http:1~rJli.i6
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2.12 i:fil&imtfh.!fl1'jlLfl'jl~," 

~hrt'n~-HmlaJ bb~ f) ~1'l'lJ el'l Al bil~fl'lJ el'll ~liJ'U ih, U2, u6 bba~ '8 1mll'U aJ,)~'VIil'l 
b~el'U~ 0 LLa~L~el'U~l'lI'lJel'lf)l')dhJ-rm;l l~fll~ paired comparisons Student's t-test 

• • • -=II Q..< 0 Q)' d
(Darnel, 1991) bLa::bLi:f~'lmlaJbb~f)~l'l elm'l aJ'UfltllrtqJ'YI p < 0 .05 



3.1 rrflHW~l\1flltJfllY4 


L~hJ'diT'I~'H)U'Il'Ui)'I l.5 L~fl'U L~fl'U~ 3 Jl'U~L~~iJaJ1G\li;Hifl'U 'l tl~'Ul1mJ"l/fl'l'UlJt'ivnrmJ
'II 

t'i'l "jtlm&lL~~LU~U'ULLUt'i'lhJ'Illmrlm~lJm"jAtl~l L~ fl'U~ 4 . 5 Jl'UlJiJaJ1G\1t'irlfl'UL'lilJ~'U 
L~tl'\rmJ tl~'Ul1fl~"l/fl'l'UlJt'iV)t'i'lflUl'l~ltl "jtl"l:fl~LU~£J'\JLLut'i'llu (off-flavor) L~fl'U~ 6 Jl'U~ 
iJaJ1Gllm'IilJ~'U BtlL~tl'\rmJ iJtl ~'Ul1fl~"l/ fl'l'U ~tTfl £J ~ltl "jtl"l:fl&1 LU~£J'\JLLut'i'llU'Ill mrl m~lJtll"j 
Atl~lflUl'lmtl'll'U111ml~j1ttlilhh.h-j'lJu"j::'Y1l'U LLt'i::'WlJtll"jLL£Jtl.ff'U"l/ fl'llmJ'U (age gelation) 

1-2 tl a fl'l'Ill tl-;Jl'U1 'U 6 tla fl'l ~GI"j1 'Ill L~"jl::l1"l/ fl'l LLGit'i::lJ~M'Yl LLGi Lrl m "l/Ul'U lJ 111..t1 age 

gelation 'Il::111U1ULLt'i::l~tl~lJ~'UlJlBtl 11 Ut'i::LB£J V)~tl~ru::'Y1l'ltllU.f)l'W"l/ fl'l'UlJ~ Lfl"l:fli"l/fl'l~'I 3 

"'" '" 1 oJlJ"jHYlLLtlv)'I 'UGllTI'I'Yl 1 

~tl ~ru::;'Yll'l tll £J m 'W'll fl'l 'U ~ tlLGI fl~lmf~L n lJ-j'tl ~l iJ ml~~ trl £J ~ ~'I nlJ'U ~ £J L fl"l:fli LLGi 'U ~ 
'II 

mGlfl~lmfiJaJ1Gllt'iL'lilJtlil~'ILLGiL~lJtll"j'YlV)t'ifl'l 'WlJ age gelation 'l'U'UlJtlLGlfl~htflJ~M'Ylt'i::; 2 

m::;ufl'l'llltl-;Jl'U1'U 9 m:::iJfl'l~GI"j1'1llL~TI:::il'UL~fl'U~ 8 LLt'i:::'WlJ age gelation 2 tl"j:::Ufl'l 

all1-j'lJlJ~M'Yl~ 1 LLt'i::: 3 m:::Ufl'lall1-j'lJlJ~M'Yl~ 2 l'UL~fl'U~ 10 'llfl'ltll"jLnlJ-j'tl~l TI£Jt'i::LB£JV) 

~tl~ru:::'Yll'lm£J.f)l'W'llfl'l'UlJmGlfl~htf'Ufl'l~'I 2 lJ~M'Yl LLtlv)'Il'UGll11'1~ 2 

" 3.2 	 t.fhnwuufl.yjl~tI";)'U.l l?if),,;)l uadhl&1 

mlJl ruLLlJ~ li L~£J"j1 ~1'U 'U ~mfl"l:fli"j::;l1il'l tll"jLnlJ-j'tl ~l LLtlv)'Il'UGll'fl'l~ 3 L~~'WlJ 
'II 

LLlJ~liL~£Jl'U'U~mfl"l:flilJl'ltlafl'lLrlmnlJ-j'tl~11l4 . 5 L~fl'U lv)£J'WlJl'U'U~mfl"l:fli~'I 3 lJ~M'Yl 
'II 	 . 'II 

£:lr,.Q.I I 0 I c: ..::::.r. <1' 0 qq cl ..J od!I 

lJ"j~'Ylt'i::: 2 tlt'i fl'l'llltl'll1'U1 'U 6 tl t'i fl'l'YlGl "j1'1l1l~'fl:::11 'Ill'U1 '\JLLlJ~'YlL"j£JTI lJ'Yl'WlJlJltl'Yltlv)~ fl• 
3 l~lt'i-wGiflijt'i~H~GI"j 'UlJmfl"l:fli~LnlJll6 l~fl'UnG\"j1'1l'WlJLLlJ~liL~£Jl'U'U~~'I3 lJ~M'Yl lJ~M'Ylt'i::: 

'II 

3 tla fl'l Ut'i:::-;Jl'U1'U LL lJ~ liLij£JTI~~'WlJtl'l tlv) ~ fl 5 1~It'i-w Gi flijt'i~~GI"j
'II • 

flUl'lhn~m"jAtl~1~~'IifGl"j1'1l1~'WlJLLlJ~liL~£J1'U'U~mGl fl~htf~'I 2 lJ~M'Yl Glt'iflv)"j:::£J::: 

L1 t'il 10 L~ fl'U'll fl'l m"jLnlJ-j'tl~l 'U fl tl'llltl ifiT'I GI"j1'1l1~'WlJ L~fl'fl LLt'i::;EtlGl1'U~1 flUl'l'U ~mfl"l:fli 
'II 
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.. 


a'lJl1 f)~'U'YIe:JlJLLi:i:::'Hl'lfl&l Lll1'41:::'lJ e:J,nhu lJ 

a'lJl1 f)~'U'YIe:JlJ LLi:i:::"Jr;{'lfl&l Lll'Wl:::'lJ e:J-:J Jl'UlJ 

L~lJaJl~nmi e:J'U., f)~'U'YIe:JlJLLi:i:::"Jr;{'lf1&l'lJ e:J-:J'U1JLt1~tI'ULL t1i:i-:J1tI 

a.Jl~li:iae:J'U" iif)~'U'YIe:JlJ'lJe:J-:J'UlJUe:JtllJlf) "Jr;{'lf1&lhhh1UtI"J:::'Yll'U 

( off-flavor) 

a.Jl~li:iaa'U'lJ a-:J'UlJL'IilJ~'UL~mre:JtI Lf1 aul,jiif)~'U'YIe:JlJ'lJ e:J-:J'UlJ "Jr;{'lfl&l 

l,jtll1UtI "J:::'Yl1'U 

ii 2 mia-:JLn~f)1"JLLtlf).ff'U'lJe:J-:Jl'lJaJ'U (age gelation) LL~iLrlm'lJtil'UlJ1tX..tl 
f)1"JLLtI f).ff'U'\l:::'YI1t1l tI LLi:i:::l,jLn~ f)1"JUtI f).ff'U'lJ a-:J1 'lJaJ'U ~f) 

aml f)~'U'YIalJ LLi:i:::"Jr;{'lfl&l Lll'Wl:::'lJ e:J-:JJ1'U lJ 

a'lJl1 f)~'U'YIe:JlJLLi:i:::"Jr;{'lfl&l Lll'Wl:::'lJ e:J-:JJ1'U lJ 

L~lJat11~1i:iae:J'U" f)~'U'YIalJLLi:i:::"Jr;{'lf1&l'lJa-:J'UlJLtI~tI'ULLtli:i-:Jlt1 

at11~1i:iaa'U., iif)~'U'YIalJ'lJ a-:J'U lJUtJ tllJlf) "Jr;{'lfl&l1,jtll1U,J"J:::'Yl1'U 

( off-flavor) 

at11mi:iae:J'U'lJ e:J-:J'U lJL'lilJ~'U L~f)Ue:JtI Lf1 aul,jiif) ~'U'YIe:JlJ'lJ e:J-:J'UlJ "Jr;{'lf1&l 

1,jtll1utI"J:::'Yl1'U 

ii 1 mie:J-:JLn~f)1"JLLtlf).ff'U'lJa-:Jl'lJaJ'U (age gelation) LL~iLrlm'lJtil'UlJ1tX..tl 
f)1"JUtI f).ff'U''II:::'YI1 tiltI Ui:i:::l,jLn~f)1"JLLtlf).ff'U'lJe:J-:Jl'lJaJ'U~f) 

a'lJl1 f)~'U'YIe:JlJUi:i:::"Jr;{'lfl&l Lll'Wl:::'lJ e:J-:Jt11'UlJ 

a'lJl1 f) ~'U'YIe:JlJ LLi:i:::"Jr;{'lfl&l Lll'Wl:::'lJ e:J-:Jt11'U lJ 

a.Jl~li:iaa'U., f)~'U'YIe:JlJLLi:i:::"Jr;{'lfl&l'lJe:J-:J'UlJLtI~tI'UUtli:i-:Jlt1 

at11~1i:iaa'U., iif)~'U'YIalJ'lJe:J~'UlJUe:JtllJlf) "Jr;{'lf1&lhitll1UtI"J:::'Yll'U 

( off-flavor) 

a.Jl~li:iae:J'UL'IilJ'Ii'U'lJ a~'U lJ L~f)Ue:J tI Lf1 e:JUhiiif) ~'U'YIe:JlJ'lJ a~'U lJ "Jr;{'lfl&l 

hitll1UtI"J:::'Yll'U 

ii 2 mie:J-:Jin~f)1"JLLtlf).ff'U'lJe:J-:Jl'lJaJ'U (age gelation) LL~iLrim'lJtil'UlJ1tX..tl 
f)1"JLLtlf).ff'U":::'YI1t1lt1 LLi:i:::l,jLn~f)1"JLLtlf).ff'U'lJe:J-:Jl'lJaJ'U~f) 

.. 


.,. .J 
L~a'U'Yl 0 

1.5 

3 

4 

6 

. 

L~a'Ufi 0 

1.5 

3 

4.5 

6 

. 

L~a'UfiO 

1.5 

3 

4.5 

6 

* ~f)""ru:::'Yl1~ f)1t1Ill'W'lJ e:J~'UlJma'lffi 6 f) cie:J~"l f) f)1"J~"Jl"i LfI)1:::~LLGii:i:::fl1-:J'lJe:J-:J LLGii:i:::U1M'Yl.. 
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. 
~1'fl'l'¥i 2 ~f1~ru~'YI1'1 f11fJ.f)l'W'tJeN'U ~"l~ rl~1aa"J~'Ydl'1 f1TH rhJ-rm:'ll 

\Ii 

~f1~ru~"r11'1 f11fJ.f)l'W'lJ rl'llAl'U ~* 

. 

l~rl'U'¥i 0 

2 

4 

6 

8 

10 

2 

4 

6 

8 

10 

i!hrl~ltHi rl'U f1 ~'U'YI rl~ llt'l~"J""61&\ lU'Wl~'lJ rl'l'U~cJl'U ml ~{rl'U 
aJl~lt'1 ei rl'U f1~'U'YI rl~ llt'l~"J""61&\ lU'Wl~'lJ rl'l'U~cJl'Url11~{rl'U 
aJl~lt'1 ei rl'U l'II~~'UlamIrl fJ f1~'U'YI rl~llt'l~"J""6l&\'lJ rl'l'U ~lt1~fJ'U-

IIt1t'1'11tI 

aJl~lt'1 ei rl'U l'll~~'UlamrrlfJ iif1 ~'U'YI rl~'lJ rl'l'U ~lY4fJ'IlamrrlfJ 

"J""61&\hh,h-rutI"J~"r11'U (off-flavor) 

aJl~lt'1eirl'Ul'll~~'UlamrrlfJ d'lrluhHjf1~'U'YIrl~'lJrl'l'U~ 
"J""61&\1~Ul-rUtI"J~"r11'U 

ii 2 f1"J~iJrl'llf)~f11"JllfJf1~'U'lJrl'll'lJaJ'U (age gelation) llohrimmh 

'U~1~.,t1 f11"JllfJf1~'U'il~'YIlfJ1 t1Ut'I~hjlf)~ f11"JllfJ f1~'U'lJrl'll'lJaJ'U ~f1 
aJl ~lt'1ei rl'Ul'II~~'U ~ f1 hiii f1~'U'YI rl~'lJ rl'l'U~ "J""61&\1~l.h-rutI"J~"r11'U 
ii 2 m~iJrl'llf)~f11"JllfJf1~'U'lJrl'llmj''U (age gelation) llohrimmh 

'U~h,.,t1 f11"JllfJ f1~'UOJ~'YIlfJ1 t1Ut'l~l~hf)~ f11"JlWf1~'U'lJ f)'11'lJaJ'U~f1 

aJl~lt'1 ei rl'U f1~'U'YI rl~Ut'I~"J""61&\ lU'Wl~'lJ rl'l'U~cJl'U ml~{rl'U 
aJl~lt'1 ei rl'U f1~'U'YI rl~ llt'l~"J""61&\ m'Wl~'lJ rl'l'U ~ cJl'Uml~{rl'U 

aJl~lt'1eirl'Ul'll~~'UlamrrlfJ f1~'U'YIrl~Ut'I~"J""6l&\'lJ rl'l'U~lt1~fJ'U-
IIt1t'1'11tI 

aJl~lt'1eirl'Ul'll~~'UlamrrlfJ iJf1~'U'YI rl~'lJ rl'l'UmY4fJ'IlamrrlfJ 

"Ja"61&\hhl1-rutI"J~'YI1'U (off-flavor) 

aJl~lt'1eif)'Ul'll~~'Ulamrf)fJ d'l rlU l~iif1~'U'YIf)~'lJ rl'l'U~ 
"Ja"61&\hhl1-rutI"J~rn'U 

iJ 2 m~iJrl'llf)~f11"JLlfJf1~'U'lJrl'll'lJaJ'U (age gelation) LlOhrirl 

l'lJ Ul'U ~'l~.,t1 f11"JUfJ f1~'UOJ~'YI1 fJ1 t1LLt'I~hhf) ~ f11"JLlfJ f1~'U'lJ f)'1 

l'lJaJ'U~f1 

aJl~lt'1eirl'Ul'll~~'U ~f1 hiiJf1~'U'YIf)~'lJ rl'l'U~ "Ja'ln&\1~l.h-rutI"J~"r11'U 
ii 3 m~iJf)'1lf)~f11"JLWf1~'U'lJrl'll'lJaJ'U (age gelation) LlGhrlm'lJUl 

'U~h,.,t1 f11"JLlfJf1~'UOJ~'YIlfJ1 t1Llt'l:; hhf)~f11"JLWf1~'U'lJ rl'll'lJaJ'U~f1 
l'lJaJ'U~f1 
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. 
~l'JNfl 3 'l.fhnrullUV1fll~£J";i1ll1'U'Ull£J lfl'lffl";i~'Yrh.!lfll";ilnU~fn·n

'U 

i 

"" "" lVlfl'U'Yl 

o 1.5 3 4.5 6 

u~';n 1 
• .J 


fl~fl'l'Yl 1 2 


2 
33 

2 24 

5 


16 

u~';n 2 . 
mifl'lfl 1 2 2 

2 
3 

14 
25 
36 

u~';n 3 . 
mifl'lfl 1 3 

3 32 

3 

4 


1 55 
6 
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3.3 tfhnwl'tJJJu lu';Jflu uaAlff1a Ua:;illff1'lhUJJ1JJ';J1JJJJULUti 
~ 

Gll'lN~ 4 m'l~ 5 bbaGl.:Jtrh.ntu 1mJ'U l'lhn'U bba~lGla bbt'l~fjlGlJl'UaJhhlaJ~'Ub'U(J1'U• 
'UaJtlbB'lfnbbt'l~'UaJabGlB~haGllaJal~'J maJltual'Utl1"~n BU~.:J 4 'lflJGl1'U'UaJ'WfBaJ~aJ~.:JaB.:J 

" 
'lflJ GlhiiJnl')btl~ (J'U bb tlt'l.:J'illnmaJltub~aJoi''UGl t'l BGl1"~(J~ bIt'll nl1"b nu-j'mnlJ B.:J'U aJ bbmt'l~'lflJGl 

3.4 mlJlwfl';J~flditu 

nl1"'YIGlt'lB.:J~~.:JifGl1"l'illb~l1~l-1maJltumGlel~iJl'Ub~el'U~ 0, 3 bbt'l~ 6 al\-1-j'u'UaJ~bel'lffl 
bbt'l~b~B'U~ 0, 5 bbt'l~ I°al\-1-j'U'UaJabGlel~ha ~.:JbbaGl.:J1'UGll11.:J~ 6 bbt'l~ 7 GllaJal~u maJlru 

n 1"Gl B~iJ1'U'l 'U'U aJ (J b el'lffl bbt'l~'U aJ ab Gl el~haiJ nl1"b tl~ (J'U bb tlt'l.:JtJB(JaJlm~ m tl~ (JUl fl(JUtlU 
" 

mmtub~aJoi''U'lJel.:J'UaJ'WfelaJ~aJ~.:J 2 'lflJGl 

3.5 mlJ1Wlff11;JU Lfl 

Gll11.:J~ 8 bbaGl.:JmaJlrulGlliJ'U b B '1'U'U aJtlbel'lffl1~wil.:J nl')bnu-j'nl'tl iJnl1t'lGlt'l.:J b ~(J.:J
" 

b~ntJB(J maJlrulGlliJ'U bel 1'U'U:IJ~bel'lfn~b\-1~mriB~'U,!Glnl1"'YIGlt'lB.:JL~B'U~ 6 b'Yhtlu 80, 84 

bbt'l~ 82% 'lJB.:JmaJltub~:lJoi''U nl1"t'lGlt'l.:J'lJel.:JmaJlrulGlliJ'U bel 1'U'UaJabGlel~haiJtrnl'ttu~~tfl(J 
~a.:Jtlu~'Wu1 'U'UaJtlbel'lffl (Gll11.:J~ 9) b~mm(Jubfl(JU1"~(J~nt'llnl1"bnu-j'nl'tl~b'Yhtl'U~m~el'U

" 
~ 6 m:IJltulGlliJ'U bel 1'U'UaJabGlB~ha'lJel.:J 2 U~';'YIb\-1~m'Yhnu 82 Ut'l~ 80 % ~.:J~al(J~a.:J 
nu~'Wu1 'U'U aJtlbB'tfn 

" 

3.6 mlJ1Wlff11;JU ul u2 ua:;u6 

tl~aJlrulGlliJ'U UI u2 bbt'l~u6 1 'U'U aJtlbel'lfnt'lGlt'l.:J elr.il.:Jmm~B.:JGlt'lelGl1":::(J~nt'l1'lJel.:J
" 

nl1"bnu-j'nl'tl nl1"t'lGlt'l.:J'lJel.:J1GlliJ'U u ~.:J 3 'tflJGlifiJ~11:IJ~tfl(J~a.:Jtl'U~.:JbWGl.:J1'UGll11.:J~ 10 

nl1"t'lGlt'l.:J'lJB.:J1GlllJ'U iJ ~.:J 3 'tflJGl1'U'UaJaLGlB~1t'la1":::\-1il.:Jnl1"bnu-j'nl'tl (Gll11.:J~ II ) iJml:IJ 

~tfl(J~a.:Jnu~'Wul 'U'U:lJtlbel'lfn 
" 

3.7 mlJ1Wlff11;JU:a 

maJltulGlliJ'U ~ 'l'U'U:IJ'Wfel:IJ~:IJ~.:J 2 'tflJGlt'lGlt'l.:JBr.il.:Jmm~el.:JLLt'l:::L~lnil1GlliJ'U u 

nl1"t'lGlt'l.:J'lJB.:JlmiJ'U ~ 1'U'U:lJtlbB'tfniJ~11aJ~tfl(J~a.:Jtl'U~.:Jal:IJU~';'YI?iB LriB~1"U 6 L~B'U'lJB.:J 
" 

nl1"Lnu-j'nl'tlm:IJlrulGlllJ'U ~ b\-1~el 40 .5, 40 .3 LLt'l~ 41.6 % 'lJB.:JmaJltuL~:lJoi''U (Gll1"l.:J~ 
12 ) 

maJltulGlllJ'U ~ L~:lJoi''U1'U'U:lJabGlel~haiJ~l~lnil~'Wu1 'U'U:lJtlbel'lfn ~.:JifL'W1"1~ 
" 

m:::ul'Unl1aLGlB~lmn'lf~11aJfB'U~'Ul'Unilm:::ul'Unl1"tlbB'lfn ~.:J.yh1 \-11 GlllJ'U ~ at'l1(JG111tl
" 



15 

G11'l1.:J'Yl 
d 

4 f.J&ill tJ.:J f11'lLnU~fn~ngjtJu~mtu1'/JlJ''U lU'l-Yi'U lL&i~lGitl lL&i~D1G1Jl'UlJhjTI:lJlJ''UL'UfJ• 
1'U'UlJ~LtJ~-Yi (n = 6) 

mlJltu (n~lJgjtJ 1 00 mH~G1'l) .. . op 

'" L~tJ'U'Yl 1'/JlJ''U lU'l-Yi'U LL&i~lGitl D1G1'1l1'UlJ• 
hh1lJlJ''UL'U fJ 

U~';'Yl 1 

0 4 .29 ± 0.02 3.29± 0.02 4.36 ± 0.01 8.35 ± 0.04 
1.5 4.32 ± 0 .08 3.33 ± 0.03 4.38 ± 0.03 8.42 ± 0.06 

3 4 .39 ± 0.03 3 .38 ± 0 .02 4 .52 ± 0.03 8.60 ± 0 .05 
4.5 4 .23 ± 0.02 3 .31 ± 0 .02 4.49 ± 0.02 8.50 ± 0.03 

6 4 .26 ± 0 .05 3.33 ± 0.02 4.40 ± 0.02 8.43 ± 0.03 

u~ti't1 2 

0 4 .74 ± 0.14 3.39 ± 0.03 4.86 ± 0.04 8.96 ± 0.06 
1.5 5.12 ± 0.20 3.43 ± 0.01 4 .69 ± 0.03 8.81 ± 0.05 

3 4.84 ± 0 .13 3.46 ± 0.02 4 .72 ± 0 .01 8.88 ± 0 .02 
4.5 4 .62 ± 0.13 3.45 ± 0 .01 4.84 ± 0.04 8.99 ± 0.05 

6 4.44 ± 0.16 3.46± 0 .02 4.76 ± 0.04 8.92 ± 0 .06 

u~ti't1 3 

0 4.25 ± 0.05 3.23 ± 0.05 4 .36 ± 0.03 8.30 ± 0 .03 
1.5 4.29 ± 0.06 3.25 ± 0 .01 4 .37 ± 0 .02 8.32 ± 0.02 

3 4.32 ± 0.01 3.21 ± 0.02 4.32 ± 0.02 8.24 ± 0.02 
4.5 4.30 ± 0 .02 3.22 ± 0.01 4.35 ± 0 .01 8.32 ± 0.01 

6 4.19 ± 0.02 3 .24 ± 0.02 4 .37 ± 0.02 8.31 ± 0.02 
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" fllG1lhlHJ• 
hiTI aJ ,j\1 L lH] 

u~';'YIii 1 

0 3.70± 0.09 3.38 ± 0.01 4.52 ± 0.01 8.60 ± 0.01 
2 3.73 ± 0.12 3.41 ± 0.01 4.54 ± 0.02 8.66 ± 0.03 
4 3.76 ± 0.05 3.42 ± 0.01 4.51 ± 0.01 8.61 ± 0.01 
6 3.75 ± 0.04 3.40 ± 0.02 4.51 ± 0.01 8.59 ± 0.03 
8 3.71 ± 0.07 3.38 ± 0.04 4 .55 ± 0.03 8.65 ± 0.04 
10 3.68 ± 0.04 3.45 ± 0.02 4.52 ± 0.04 8.63 ± 0.04 

u~';'YIii 2 

0 3.86 ± 0.03 3.32 ± 0.01 4.77 ± 0.02 8.80 ± 0.01 
2 3.84 ± 0.02 3.40 ± 0.01 4.70 ± 0.01 8.80 ± 0.01 
4 3.74 ± 0.06 3.38 ± 0.04 4.7l ± 0.01 8.78 ± 0.03 
6 3.81 ± 0.12 3.42 ± 0.01 4.73 ± 0.01 8.65 ± 0.04 
8 3.78 ± 0.09 3.40 ± 0.02 4.71 ± 0.02 8.69 ± 0.03 
10 3.81± 0.05 3.39 ± 0.02 4.70 ± 0.02 8.71 ± 0.02 



.,/ c:: '. I'" <>'1 £0
Vll':il'l'Yl 6 [:..J~'lJeNfl1':ilflUVlfl1J':i:IJlrufl':iVlfl~:IJ b'W'lJfl'l'W:IJ~lfl'lf'Yl (n = 2) 

c:: 
)~t1~ll~llfl'U fl1~H)~iJl'W (iJ~afl-r~J/iJ~i;H~V1) 

(l~fltJ) 

Asp 
1 

Thr Ser Glu Pro Gly Ala Val Cys Met Ile Leu Tyr Phe Lys His Arg Trp 

U~';'Yl 1 

0 2.25 2 1.29 1.67 6.25 2.80 0.57 0.96 1.68 0.40 0.77 1.29 2.76 1.36 1.55 2.28 0.79 1.04 0.56 
3 2.25 1.30 1.67 6.28 2.97 057 0.95 1.76 0.39 0.78 1.41 2.82 1.37 1.58 2.32 0.83 1.05 0.53 
6 2.19 1.27 1.67 6.21 3.20 0.56 0.91 1.65 0.39 0.76 1.32 2.78 1.32 1.48 2.21 0.74 0.96 0.55 

U~';'Yl 2 

0 2.38 1.37 1.77 6.54 295 0.59 1.02 1.81 0.50 0.82 1.43 2 .99 1.37 1.61 2.45 0.81 1.08 0.54 
3 2.26 1.31 1. 71 6.43 2.93 0.58 0.98 1.73 0.47 0.79 1.39 2.88 1.40 1.59 2.29 0.76 0.97 0.54 
6 2.25 1.31 1.70 6.38 3.31 0.57 0.93 1. 71 0.41 0.78 1.37 2.87 1.35 1.51 2.27 0.76 0.99 0.57 

U~';'t1 3 

0 2.38 1.37 1.77 6.54 2.95 0.59 1.02 1. 81 0.50 0.82 1.43 2.99 1.37 1.61 2.45 0.81 1.08 0.54 
3 2.35 1.36 1.76 6.56 3.06 0.59 1.00 1.78 0.49 0.82 1.43 2.97 1.46 1.67 2.41 0.84 1. 11 0.57 
6 2.30 1.33 1.73 6.53 3.36 0.58 0.96 1.75 0.43 0.79 1.41 2.93 1.39 1.55 2.34 0.78 1.02 0.56 

1 Asp = Aspartic acid, Thr = Theronine, Ser = Serine, Glu = Glutamic acid, Pro = Proline, Gly = Glycine, Ala = Alanine, Val = Valine, 
Cys = Cysteine, Met = Methionine, Ile = Iso-leucine, Leu = Leucine, Tyr = Tyrosine, Phe = Phenylalanine, Lys = Lysine, His = Histidine, 
Arg = Arginine, Trp = Tryptophan 

~ 

.,", 



Yll'fN~ 7 f,.J~'lJfl~f)1':ilfhJi'f)'l<'noim.fhntumVlfl~ij1'Uh'!'U~tHYlfl~1a~ (n = 2) 

~ 

':i~fJ~D~lbf)tJ f)':iVl fl~ij1'U (ij~a f)i'~ /ij~aaYl':i) 

(b6i fl'U) 

Asp 
I 

Thr Ser Glu Pro Gly Ala Val Cys Met lie Leu Tyr Phe Lys His Arg Trp 

U~';'t1 1 

0 2.26 1.36 1.73 6.49 3. 19 0.58 1.00 1.62 0.28 0.82 1.33 2.89 1.43 1.57 2.18 0.85 0.95 0.60 
5 2.21 1.34 1.69 6.51 3.16 0.61 0.93 1.62 0 .28 0.79 1.34 2.86 1.39 1.50 2.09 0.80 0 .94 0.55 

10 2.22 1.29 1.66 6.44 3.27 0.55 0.91 1.66 0.30 0.78 1.32 2.84 1.33 1.49 2.03 0.72 0.94 0.52 

U~';'t1 2 

0 2.14 1.36 172 6.28 3.03 0.59 1.02 1. 71 0.44 0.81 1.42 2.87 1.32 1.60 2.24 0 .79 1.05 0 .52 
5 2.15 1.32 1.66 6.33 3.11 0.56 1.00 1.66 0.40 0.81 1.39 2.85 1.33 1. 51 2.16 0.72 0.98 0.51 

10 2.16 1.26 1.60 6.24 3.17 0.54 0.90 1.67 0.33 0.76 1.33 2.78 1.28 1.45 2.04 0.71 0.94 0 .54 

I Asp = Aspartic acid, Thr = Thero~ne, Ser = Serine, Glu = Glutamic acid, Pro = Proline, Gly = Glycine, Ala = Alanine, Val = Valine, 

Cys = Cysteine, Met = Methionine, lIe = Iso-leucine, Leu = Leucine, Tyr = Tyrosine, Phe = Phenylalanine, Lys = Lysine, His = Histidine, 
Arg = Arginine, Trp = Tryptophan 

.Jo 

m 
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.. J 
LVlel'U'YI 

o l.5 3 4.5 6 

29.2 28.0 27.2 24.5 23.4 

28 .5 26.6 25.6 25 .1 22.9 

35.9 33.7 31.2 28.7 25.4 

. 
Vll<H~l1 9 e.J!;l"LIel'lfll'JLfhJ-rfl'rnvimnaJ1UA1VlliJ'U Lel1'UmJmVlel~1!;la (n = 2) 

.. J 
LVI el'U'YI 

o 2 4 6 8 10 

26.4 25.1 22.9 2l.6 19.6 19.3 

25.3 22.8 21.5 20.2 19.8 17.8 
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.. :J 
L~a'U'Yl 

o 1.S 3 4.S 6 

1GltlJ'U UI 

(flg/ 100 ml) 

tJ~';'Yl I 33 .2 ± 4.1 

2 38.8 ± 3 .6 

3 40 .2 ± 4.2 

1Gl~lJ'U u2 

(mg/l00 ml) 

tJ~';'Yl I 0 .21 ± 0.04 

2 0 .23 ± O.OS 

3 0.22 ± 0 .04 

1GltlJ'U u6 

(flg/l00 ml) 
tJ~';'Yl 1 37.1 ± 3.8 

2 3S.0 ± 4.0 
3 4S .0 ± 4.1 

30 .S ± 3 .1 

3S .7 ± 3 .8 

36 .6±3.4 

0 . I9 ± 0.02 

0.20 ± 0.02 

0.20 ± 0 .03 

34.0 ± 3.S 

31.8 ± 3.4 

41.8 ± 4 .0 

27.9 ± 2.9 

32 .7 ± 3.8 

33 .8 ± 3 .8 

0.17 ± 0.02 

0 .18 ± 0.03 

0.18 ± 0.03 

33.4 ± 3.0 

30.0 ± 2.S 

39.3 ± 3.1 

23.9 ± 2.0* 

26.S ± 2 .1 * 

31.8 ± 2 .6* 

21.6 ± 2.S* 

24.9 ± 2.7* 

26.1 ± 1.9* 

O.IS±O.OI* 

0.17 ± 0.02* 

O.IS ± 0.02* 

0.14 ± 0.01 * 

0.16 ± 0.01 * 

0. I4 ± 0.01 * 

30.0 ± 2.2* 

27.7 ± 2.0* 

37.1 ± 2.8* 

27.8 ± 2.S* 

2S .3 ± 2.1* 

34.0 ± 2.8* 

* LLGlflvh-:j"lflL~a'U~ 0 mh-:jihrU51~qJ 




~ 

~1')1.:j~ 11 'lJ'hJ1tul~liJ'W til ti2 LL~~ti61'W'WlJ'H~a~htf'J~'Hil.:jm'JLnu-rm~n (n = 3) 

mlJltu . 
"" dU~';'t1 L~ a'W't1 

o 2 4 6 8 10 


l~::ii'W til (ug/l00 ml) 


U~';'t1 1 


2 


l~~ii'W ti2 (mg/l 00 ml) 


U~';'t1 1 


2 


i~~ii'W ti6 (ug/l00 ml) 


U~';'t1 1 


2 


32.7 ± 3.9 

31.3 ±3.7 

26.0 ± 2 .2 

27.1 ±2.3 

35.7 ± 4.2 

35 .0±3 .1 

. 

* LL~f)~l.:j"lfH~a'W.yj 0 mh.:jijtTtJ~l~f1:! 

27.9 ± 2.5 

27 .3 ± 2.2 

23 .2±2.5 


22.7 ± 2.8 

32 .0 ± 3.2 

31 .5 ± 2 .9 

22.8 ± 1.9* 

22.2 ± 2 .1 * 

19.3±1.5* 

18.3 ± 1.5* 

29.5 ± 2 .6* 

29.2 ± 2.3* 

20.1 ±1 .8* 

19.8 ± 1.2* 

16.3±1.1* 

16.0 ± 1.2* 

26.3 ±-2.2* 

27.2 ± 2.2* 

16.0 ± 1.0* 

16.0 ± 1.0* 

16.1±1.2* 

15 .2 ± 1.2* 

25.0 ±-2.0* 

25 .3 ± 2.1 * 

11.7±1.1* 

11.0 ± 1.2* 

14.1 ± 1.2* 

13.0±1.1* 

20.3 ± 1.9* 

22.7 ± 1.8* 

.... :.·;;1

::I :::5 
.. !I 
::::I ­.. .. 

:a'g... /' ~ 

<1'5:
 
·-f

- ...1 

1 

http:LL~f)~l.:j"lfH~a'W.yj
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. 
Vll)1..:)n 12 'tfhnrulvnlJ'U t81'U'UlJmel'lffi1::vlil..:)f)1".ilnU-rm·n (n = 3)

" 

tfhnru (lJ~~f)-r)J/lJ~~~Vl".i) 
"" ..,

U".i""'Y1 
I .... d

lVl el'U'YI 

0 l.5 3 4.5 6 

* U~';'Y1 1 0.84 ± 0.10 0.73 ± 0.09 0.59 ± 0.07 * 0.48 ± 0.04 * 0.34 ± 0.04 

* * *U~';'Y1 2 0.72 ± 0.10 0.64 ± 0.08 0.51 ± 0.05 0.42 ± 0.05 0.29 ± 0.03 

* * *U~';'Y1 3 0.77 ± 0.09 0.67 ± 0.09 0.60 ± 0.04 0.44 ± 0.04 0.32 ± 0.03 

• 

. 
Vll)1..:)n 13 m)JlrulVlllJ'U:if 1'U'UmHVlel~lmh::rdl..:)f)1)lnu-rf)""1 (n = 3) 

.... J
lVl el'U'YI 

o 2 4 6 8 10 

0.64 ± 0.05 * * * * *0.52 ± 0.05 0.40 ± 0.04 0.29 ± 0.03 0.19 ± 0.02 0.12 ± 0.02 

0.57 ± 0.06 * * * * *0.46 ± 0.04 0.35 ± 0.04 0.24 ± 0.03 0.17 ±0.02 0.11 ± 0.02 
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. 
~l'rN'Yl 14 t:Jt'l'2.1 eJ'l f1l'llnu-rf)~l~ mn3J1UALLrlm:amJ 'YleJ~ Ll~~ Ut'l~a~f)~ill 'W'tUJtl LeJ'lf'Yl .... 

(n = 2) 

, 
"" "" l~ eJ'W'Yl 

o 1.5 3 4.5 6 

Llrlt'lL:aU3J (mg/100 ml) 

U~';l1 1 

2 

3 

l1eJ'lLL~'l (ug/l00 ml) 

U~';l1 1 

2• 
3 

a'lf)~il (ug/l00 ml) 

U~';l1 1 

2 

3 

99 

106 

111 

13.1 

11.4 

11.0 

332 

321 

312 

98 

98 

102 

12.6 

10.9 

11.2 

325 

314 

309 

102 

100 

104 

12.7 

10.8 

11.5 

330 

324 

321 

99 101 

104 99 

110 107 

11.9 12.9 

11.2 11.5 

10.7 11.3 

320 328 

321 317 

317 310 

• 
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• 

. 
Gll'fNn 15 e.Ja'IJe:J'lf11'Jlf)u-rm~lGim.fhnrullVltHcgU:IJ 'YIe:J'lll~'l lla~ir'lf)~~ 1'IJ'IJ:lJtllGle:J~lmf 

(n = 2) 

m:IJlru 
,

"" .". 
l~ e:J'IJ'YI 

o 2 4 6 8 10 

llVlalcgU:IJ (mg/100 m1) 

U~';'Y1 1 111 106 109 111 111 102 
2 106 105 101 106 110 108 

'YIe:J'lll~'l (ugll 00 ml) 

U~';'Y1 1 12.8 12.7 13.2 12.8 12.6 12.6 
2 11 .5 11.7 11.2 11.5 11.4 11.7 

• 
ir'lf)~~ (ug/100 m1) 

U~';'Y1 1 337 341 329 337 334 326 
2 321 322 334 321 317 322 

• 




• 


t'lVltN~'W'Jh!'luJ~ lfl'lffi lml~'ill'Jt)nillf)l&ifl'\.J~ 6 lvnlJU 'If 1UUlJtllGl fl~lmft'lVlt'l~ lVl1!ifl 45.3 

llt'l~ 42.1 % 'lJfl~'l.fhJlrul~lJ~U (Gll'Jl~~ 13 ) 

3.8 	 mlJltl.HtAm'iitl~ 't1f)-\lU&l-\l Ui;l~a-\lfl~a 

f)1'JGl'Jl'ill lV! 'J1~""I.BmrullV! tH'lffllJ 'YI fl~ llVl~ llt'l~a~ndt 1UGll mh~UlJmfl'lffi llt'l~U lJ 
" 

tllGlfl~ha'Wuilhiiif)1'Jltl~flUlltltN'lJfl~ II~D1Gl..f~ 3 'lftJVl l~flltl~flUlfiflUnUmlJlrul~lJ~U• 

• 


• 




• 


ut1li 4 

fl11 f) ih.J11tI tJ Gt 

nTHnu~n'I-:Il'U lUJ La'tfflLLa~'UlJtH~ a~1aa.yh1l-1Ln VI f)1)"Ltl~fJ'U LL tla..:nf~m~ f)1fJmWLLa~.. 
'Yll~ L~m 'U 'UlJW'~'alJ~lJ'tf~ aa~'tfiJ VI f)1)"Ltl~fJ'Uutla~m~ f)1fJ.f)lW~th~ty ~a ,j'l'UlJiiihrl~la 
aa'U '1LLa~LilJ~'U~llJ)"~fJ~nal'lJa~f)1)"LnU~n'l-:ll (~1)1~~ 1 LLa~ 2) ~'lJa~'UlJma'tfflLrlm~lJ.. 
~'Uf)1)"l'IVlaa~ii~'lJl1 L~mnU~n'l-:lll1,j'1'UlJ'il~ii~,j'1~laaa'U '11V1fJir~Lf)~litl)"~lJlruL~a'U~ 3 

",a~f)1)"e.J~~ ~~Lu'UnalL~fJlnun~'U",alJ'lJa~,j'l'UlJ~llJtlnGhtl~fJ'ULLtla~1 tl (off-flavor) a 
,j'l~laaa'U '1 (browning) ~LnVl~'Ul'U'UlJdLu'Ue.Ja'illn Maillard reaction ~~Lu'Utl~mm 
)"~"'il~,j'l~laLLa~l~a ua~ amino group 'lJa~n)"Vla~)Jl'U lysine al)"tl)"~nau,!VI"lfJ'lJa~ 
tl~n~md~aal)" melanoidins ~~ii~,j'l~la (O 'Brien and Morrissey, 1989) f)1)"LnVlal)" 

. . .J' .J' Q.oO 'lI V.J' QJ c:;; IU 'lI ~£:lr" q Q.I

melanOldms 'U 'U an'ill n'lJ'Unu mlm.f) lJ LLal fJ~'lJ'U nU)"~fJ~nalf)1)"Lnu)"n'l-:llan m fJ VI~'il~L"''U 
• 'U 

li'illn'UlJaL~ a~1aa",a~ f)1)"e.Ja~1",li '1 ii~LilJnil'U lJma'tffl L W)"l~f)1)"e.Ja~'U lJaL~ a~1aGfl.i 
" 

aru"'.f))J 115-120°'ll' 'Ul'U 8-15 'Ulfl l'U'lJru~~'UlJma'tfmiaru"'.f))Jtl)"~lJlru 135°'ll' 'Ul'ULWfJ~ 
.. 'U 'U II 'U 

3-4 l'Ulfl 'UlJ'W-jalJ~lJ'tfiJVlL~fJln'UL~mnU11Lu'ULlal'Ul'U'il~Yill~iial)" melanoidins L~lJ~'U• ~~Yil1~~'lJ a~'UlJ LilJ~'U~llJ~l~utT'ULa~ 
mmwl'lJlJ'U ltl)"fl'U LLa~l~a LLa~t'i1~,j'l'UlJlli)"llJaJ'UL'UfJ'lJa~'UlJma'tfflLLa~'UlJ-

• 'U 

m~a~latflliiif)1)"Ltl~fJ'ULLtla~ 'illnf)1)"lL~)1~'l-f"'lmlJlrulV1fJ'liL~ia~ Milko-Scan 133B 

()~LLaril triglycerides ~~iitl)"~lJlru 97% 'lJa~l'lJaJ'Ul'U,j'l'UmLa~allJl)"tl~n hydrolyze l~ilfJ 
enzyme lipase li free fatty acid (Driessen, 1989) enzyme lipase diitl)1n!ll'U,j'l'UlJa~ 
~llJtlnG1 LLa~m'iliiU1~tb'U~fj'~~~L",~a'illn f)1)"tln denature lV1fJmllJ-ja'Umm'Un)"~Ul'Uf)1)"

'U 

e.J~~ LL~ free fatty acid ~LnVl~'Udnu~allJl)"tl~)"1'illL~)1~",1V1'Vlm~ia~ Milko-Scan 133B 

~~ fj'~ ~~Yil'l~mlJ1W1'lJaJ'U)"llJ ~~~Lti'U L~lJ 
ltl)"fl'U 'l'U,j'l'UlJnm'il~n hydrolyze lV1fJ enzyme proteinases 'tfllVl~l~ '1~iJa~1'U 

,j'l'UlJliLu'U free amino acid n~llJ LL~f)1)"lL~)"l~'l-f amino acid profile 'l'U'UlJw-jalJ~lJ..f~ 
2 'tfiJVlLLaVl~'l~r}1'UilmlJlru amino acid LL~a~'tfiJVlfj'~~~lliLtl~fJ'ULLtla~ (~1)1~~ 6 LLa~ 7) 

f)1)"Ltl~fJ'Uutla~~al~ty'lJ a~,j'l~laLLa~l~al'U'UlJ~af)1)"LilVi tautomerization liLu'U,j'l~la 
LLa~tJlaa (lactulose) ~~LU'Ue.Ja'illn glucose l'U,j'l~la disaccharides lactose LflV1f)1)" 

tautomerization l~L tI'U fructose (Andrews, 1989) LL~,j'l~la lactulose dfj'~allJl)"tl~)"l'il 
lL~)1~",1iilm~ia~ Milko-Scan 133B ~~Yil'l~mmruLLa~l~alliLtl~fJ'ULLtla~ 

mlJlrutnq,j'l'UlJlli)"llJaJ'UL'UfJ (solid-not-fat, SNF) "'lJlfJ()~mlJ1W'lJ a~u~~..f~"'lJVI 
'l'U,j'l'UlJfllli)"llJaJ'UL'UfJ (fat) ~~tl)"~nauilfJltl)"fl'U LLa~l~a l~n)J'U ua~al)"~'U '1L'lf'U ~L~fJ 

http:f)1)"e.Ja
http:a~1aa.yh
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• 


• 

creatine, creatinine hJU'J'Jl1Ilal'Jth~flfluL'VIthci'lJltl'Jihma~LLaVllGlaL'Yil'd\.J~LVl~fl~ Milko­

Scan 133B allJl'JtllLVl'Jl~r1'V11mlJlrulI111111t1Gl'J~ ll11t11'1i'LLa~ infrared (IR) ~l'VI-ru/;hu 

tl'J~flflU~'U '11~mlJl'JtlGl'Jl'illLVl'Jl~r1'V11mlJlrul~~'w ua~ IR LL0iLVl~fl~ Milko-Scan 133B 

'il~~l'Ulru'illflmlJlru1'lJ~'U ltl'Jfi'U LLa~LLaVllGla ~Gl'Jl'illLVl'Jl~'VI1~'il~~ '1 ~~J'UL~flmlJ1Ul 
1'lJ~'U 1tl'Jfi'U LLa~LLaVllGla1'U'UlJVfrfllJ~lJ~d)u-rfl'l~nb1~Ltl~tI'U LLtla~~~f111 tXmlJlru61Gltll. 
'UlJl~'JllJ~'UL 'Util~Ltl~tI'Uutla~~ltl 

lGlliJ'Ua~altltll~f11fll'JGl'Jl'illLVl'Jl~'VI1'Ufll'JAfl'l~nVlf~.Q~ fllGlliJ'UiJ 1 iJ2 iJ6 LLa~:zi 
lGlliJmf~ 4 'lftJl1IlJmlJlrufll'Jal1la~GlllJth~ull11m\lVn~lGlliJ'U :zi lJflGl'Jlfll'Jal1la~L~l~al1l. 
fll'Jal1la~'lJfl~lGlliJ'Ua~altltll~~ 4 'lftJl1I.Q lJVllllJ~l~qj1 'U'Yll~li1'lf'Ulfll'JL'W'Jl~'UlJLu'U LL'VIa~ 
'YIl~l.fl'lf'Ul'lJ fl~lGlliJ'U~~ 4 'lftJl1I~ltl fll'JLtl~tI'U LLtla~'lJ fl~lGlliJ'U~a~alti1'U1'lJ~'U~f11fll'JGl'Jl'il 
1LVl'Jl~r1~ fl 1GlliJ'U Lfl lJfll'Jal1la~m~lJl fltTfl ~ fl'U lJ'W~fllJ ~lJ~~afl~'lftJ 111 lJmlJ1UllGlliJ'U Lfl 

L'VIafllJlflflil 80 % L~mflu-rfl1.nlr 6 L~fl'U 
Lflamd~f11fll'JGl'Jl'illLVl'Jl~r1~fl LLVlm:zitllJ 'YIfl~LLI1I~ LLa~if~fl~~ lJmlJlruYN~Glafll1l 

'J~tI~LlalLflu-rfl'l:,n'lJ fl~'UlJ'WffllJ~lJu0ia~'lftJ 111 ~~ L u'U 1 tlGlllJV1l1lJL u'U'il~~ L'W'Jl~LL~61Glla'VI~1~. 
lJfll'Jaruaalti1tl LU'U61Gl~'U1~ 

~ u • 

'illfl c.Ja fll'JA flM1Vl ~~.Qm'ila'J'l.Jl~ilfll'JLflU-rflMl'UlJtI Lfl'lffiua~'UlJaLGl fl~lmff111 tXLfll111 . ~ 

fll'JLtl~tI'U u tla~'YI1~ flltli11'W~ fltll'UlJlJ~tllGllaeifl'U fl~'Uua~'JaLtl~tI'U utla~1tl (off-flavor) 

fll'JLtl~tI'U utla~~~1~qj'YI1~LVllJ~ flfll'Jal1la~'lJfl~lGlliJ'Ua~altltll~fllGlliJ'U ii 1 ii2 ii6 LLa~:zi 
tl~ lJlru LLUVl fi L~ tI'JllJ~ 'WU1'UU1~Gll mh~'lJ fl~'UlJtI Lfl'lffi i!~Vl~mit'U lJ1Gl 'J~1'U'lJ fl~fl'J~'YI'Jl~ 

~ ~ .. 

fl'J~Ul'Ufll'J~Lfl'lffimflflilfll'J contamination 'illfl fll'J'YIl1Iafl~ L'W'Jld~tl~uOifll'Jll11t1 aseptic 

technique mh~LVl~~Vl-r11l 

fll'JA flM1Vl~~.QLu'U-nfllJm ;ffl~ 0l'U~l'VI-rur.ru~l.fl Vl1'U fll'JLflU-rflMl'U lJ'WffllJ~lJ~~afl~-
~ ~ 

'lftJl1I L~fl1 tXijVl ruvh'Yll~li1'lf'Ulfll'JmmrL~tI~ilu'U lJ~c.J~Gl1'VI~ '1 fll'JLtl~tI'ULLtla~LflUl~l'U'VIlJl1I. 
flltl 'lJ fl~'UlJ'WffllJ~ lJ~~ afl~'lftJ 111~1 'Ii'mil'Ui! 'il'il U'U'!'Ui!~Vl~01fl~filfll'JA fl1:o/1L ~ lJL~ lJll11u'i'li'. .~ 

• 


http:0l'U~l'VI-rur.ru~l.fl
http:flM1Vl~~.QL


• 


m:;'Yl'nHn51)ru~'2J (2522) 'lh:;fllAm:;'Yl)1~i:l151)ru~"lJ llUU~ 25 L~t1~fhl-'1'UVl'U3Jlfl 
LU'U tll'YIl)Vl1 Ufl :J.JLll'Vn:;LLa~fh'H'\JVl VI rum'W'H~tI:J.J1Vl):jjl'\JLLa:;16 fll)N~VI 'll'lff1'il'ill­. . ... 

• ..J Q.I.dQ.I .<:;l" Q.I

'I.! LUf)'Hl La:J.J 96 ). 'il.3 7 VI tI'U'Yl 163 (l1UU'WLA'H) a~1'U'Yl 21 f)'U£JlfJ'U 2522 

tJqJti~ 'W'il'U~1))ruo/rfJ (2541) fll)N~vlLLa:;fll)Lfiu-rf)'Hl'U :J.J'Wftl:J.J~:J.J (personal 

communication) 

Andrews G. (1989) Lactulose in heated milk. Bull. In! Dairy Fed 238,45-52 

AOAC (1960a) AOAC Official Method 985. 33 Vitamin B 1 (Thiamine) in milk and 
milk-based infant formula. Microbiological method. Association of Official 
Analytical Analysts. Official Methods of Analysis. Fifteenth edition. 
Association of Official Analytical Chemists, Arlington, V A. 

AOAC (1960b) AOAC Official Method 985.34 Vitamin B2 (Riboflavin) in milk and 
milk-based infant formula. Microbiological method. Association of Official 
Analytical Analysts. Official Methods of Analysis . Fifteenth edition . 
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