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Abstract 

Halalness of meat according to Islamic Law is not considered only by the existence of 

unlawful or haram ingredients adulteration. The moral of the acquisition of the meat itself is 

aLso employed as approval index. In this case, the stress of the animal prior to be 

slaughtered can be used for indicating sign of animal torture or animaL abuse. Indicators of 

animal stress at check in bLood and tissues of animaLs, including the stress hormone of 

"cortisoL". This study utilized HPLC technique for assaying cortisoL in the bLood of slaughtered 

cattLe obtained from 2 abattoirs: 10 by Islamic method from Nonthaburi and other 10 by non 

Islamic method from Prathumthani. CortisoL in bLood was traced but in very Low 

concentrations indicating that HPLC was not sensitive tool for such assay. LC-MS-MS with 

much higher sensitivity and specificity is possibLy a way of choice. Another mean is to 

examine by molecuLar bioLogy technique utilizing gene invoLving in stress hormone such as 

ll-Beta HydroxyLase. In order to design specific primers for such gene, NCBI database 

searching was used and found 5' TGAAGGCGAGGGTGCTG 3' for forward primer and 

5' ACnCAACATGGCCTCCAG 3' for reverse one. RNA extracted from blood sampLes of cattLe 

by rough technique with Gel Electrophoresis verification was achieved in ampLe amount for 

further cDNA synthesis in order to increase the quantity and specificity of primer in the next 

process. MoLecular biology technique for studying ii-Beta Hydroxylase gene was thus 

selected as an alternative to cortisol in the blood or tissues for the foLlowing year trial. 

Another technique empLoyed for detecting stress in animaL tissue was FTIR 

spectrophotometer. The preliminary data showed that the difference of the CH stretching 

that occurs on a moLecule of hemoglobin could be used as an indicator. AccordingLy, the 

Olefinic v = (CH), vas (CH3), vas (CH2) and vs (CH3) of the red blood ceH separation from 

cows slaughtered in IsLamic method was Significantly lower than those of red blood celLs 

isolated from cows slaughtered in I\lon-lslamic method (p-value <0.05). However, this resuLt is 

not indicate the magnitude of stress occurred in animal. 

'i7tJ.J7Um)UflJJU'iflJ7ws"nn%'u OMICs - 5 - tJ~ 2 r;;mf'1l1 2554 - nuCJ7UU 2555 
" 



~1';jUru19l1';j1':)... 
19lTH:J bb(;'! 1'1 'I bb~'Um~~l b-u'U'Il'Ul9l"€l1'l1m'lm~1~CJ 

19l1~I'1yj 1 m~bLJ'1CJ'1JbVltJ'Uf\11lJbbl9ln~I'1~~'VI11'1'V111-w.:)n-u'U"1J€l'l11yj~I'Um~ b:U€ll'l bb'U'U Islamic 
\J 

method bb"~ Non-Islamic method 

~1';jUru[I1'W... 
~LJyj 1 LL(;'!I'I'I Chromatogram "1J€l'lfl€l1~&/l€lmJlm~1'Uyjf\11lJL-rrlJ-rr'U 20 ppm (HPLC 


conditions: mobile phase 60% acetonitrile, flow rate 1 mVmin) 


~LJyj 2 bbGW1'l Chromatogram "1J€l'lfl€l1~&/l€l,,1'Uv11€l~I'1b~€l1'l11 (HPLC conditions: mobile 


phase 60% acetonitrile, flow rate 1 mVmin) 


~LJyj 3 Lb(;'!I'I'I Chromatogram "1J€l'l stock f1€l1~&/l€l"yjf\11lJb-rrlJ-rr'U 2 ppm (HPLC 


conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 4 LL(;,!I'I'I Chromatogram "1J€l'lfl€l1~'l!€l,,1'Uv11€l~I'1L~€l1'l11v11yj'VIrt'l (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~tJyj 5 mTV~lJl191~~I'U1'Um~l9l~1IiJl bml~~'VI1LJ~lJ1rufl€l1~&/l€l"1'Uv11€l~I'1b~€l1'l11 
\J .... 

~LJyj 6 bb(;'!I'I'I Chromatogram "1J€l'lfl€l1~&/l€l,,1'Uv11€l~I'1b~€l1'l11v11yj(;,!€l'l (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 7 bb?ll'l'l Chromatogram "1J€l'lfl€l1~'l!€l,,1'Uv11€l~I'1b~€l1'l11v11yj(;,!llJ (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 8 bL(;'!I'I'I Chromatogram "1J€l'lfl€l1~&/l€l"1'Uv11€l~1'1 b~€l1'l11v11yj~ (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~tJyj 9 bb?ll'l'l Chromatogram "1J€l'lfl€l1~&/l€l,,1'Uv11€l~I'1b~€l1'l11v11yj~1 (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 10 bb(;'!I'I'I Chromatogram "1JB'IflB1~'l!B,,1'Uv1Tv~I'1b~€l1'l11v11yj'VIn (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 11 bb?ll'l'l Chromatogram "1JB'IFlB1~&/lB,,1'Uv11B~I'1b~€l1'l11v11yjb~1'I (HPLC cond itions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 12 bb(;'!I'I'I Chromatogram "1J€l'lfl€l1~&/lB,,1'Uv11€l~1'1b~€l1'l11v11yjbLLJI'I (HPLC 


conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 13 bb(;,!I'I'I Chromatogram "1J€l'lflB1~&/lB,,1'Uv11€l~I'1b~BI'I11v11yjbtll (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 14 bb(;'!I'I'I Chromatogram "1JB'IflB1~&/lB,,1'Uv11B~I'1b~€l1'l11v11yj~'U (HPLC conditions: 


mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 


~LJyj 15 bb(;'!I'I'Im~b'1CJ'I~I~'U-U1f1~1€l1Vlvl"1J€l'lV'U ii-Beta Hydroxylase 1'l1CJ1LJ~bbmlJ 

CLUSTAL W 


~LJyj 16 bb?ll'l':)bb~'U RNA IiJlnnTrVl1 1% Gel Electrophoresis 


~LJyj 17 ~lb\l~CJ(;,!bLJnl9l~lJ"1J€l'l€l'U-W'U5~1~'Uyj(;,!€l'l (Secondary derivatives) "1J€l'l C-H

\J , 

stretching "1J€l'lb~l'Ib~€ll'lbbl'l'lyjLbCJn11'lIiJln11yj~I'Ufll~b:U€ll'lbb'U'tJ Islamic method bb"~ Non-

Islamic method 
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v .... Ii QJ 't 

(91~1'U(91 nbb" ~ el'W~ n1 CJ~ (91Jlru4i~ 'l€J €J n~l'U1'VIru ~'lfl'l b u'UCJ~ (91Jlru4i €J (91?l1'V1 n~~:u~:w:u" A1 b~:U1Vi n'U'lJ~~ bVl ~ 
~ ~, 

A€J'U-rr1'l~1 b~ €J'l\ll n b u'U €J, (91 ?l1'V1 m~:u~n~ru~-r'U ~l'lCJ~ (91~fl'U1Vl~m~b u'U b ~l"!J€J'lbVlfl1'U1,,~ bU'U~'U11 
€J(91?ll'V1n~~:W~l'U~'U~ ~'lVlil ~'U~l'UflB:U'Wlb(91€J~ l.:J\I~l'WYh elru:uru fi~bU'U:U"A1?l'l~'l 78% 

'I IV '\J '\J 

1 'Uu vU"1.2550 1 'U"!Jru~~n1~~'l€JBnCJ~(91Jlru4i~:W:U"A1 b~:U?l'l l~bbn CJ~(9lJlru4i\lln€J(9l?l1'V1m~:U€J1'V11~bb"~
~ ~ , 

n1~bn~(9l~ n~'U:W:U"A1~1 b-W~'l 16% 1~ ~:W~~~1'U"~"'l:U1B~1'l~m~€J'l(9l"il~~~~~ blm~'UU~e,h'Um 
~ 

b~mn~l nf)~H1f.J bb~.:JVll'lbPl~~ljn\l1'U'VIl.l'lJ~~ bVlPlvr~'U 1 bb~l b~:U1~ ~?l'VI-rljB b:U~n1~ b~ ~ nn'U111 n f) ~ VI ~ '\J ~ UI 

bbfJ':U b'U €J~bn €J~'VI~€J1'W '1 ~ €J~'l'VI1 ~:UVl-r'V'l ~1 'UU 'V'l .Pl. 2551 el'U bU'U~-r'U!n'U~ll 'lJ (9l m ~~ 'l €J€J n 1 'U'lJ~~ b'VIPl 

~~'U1b'VI~ld~'l1'U?l'VI-rljm:U~n1 ?l'VIm'V'l~b'lJ&D'U €JB?lbmb~~ bn~.nl1~'VI~~lil~1'l~'Ubb~.:J ~.:JCJ"m~Vl'U.... , v,,, 

B~l'l n1l.:J"!Jll'l bbn'lJ~~ bVlPl~~'l'V'lln1~~.:J€J€Jn1'lJ~'lVlm~"!JB.:J'lJ~~ bVlPlvr~'U1 bb~l ~'l b~'U1~\I1 nU'1!'VI1Vl1.:J 

bPl~~5in\l~bn~~'U1'Ubn1'V1m~ ~~'U 1~'VI1'U (9lB'U'lJm~u 'V'l.Pl .2551 bb"~m~'VI~'l\llntT'U'V'l'U€in11CJ"m~Vl'U 
~'Ubb~'l1~bn~~'Un'U'lJ~~ bVl~lVl~ bb"~€J1 b611~'U, 

'I1mPl~~5im?l(9l~~:W~€Jb~hW1l11€Jb:u~n'U b~'U m . ?l~b'W'U bB?l b'1l (Spephen S. Roach) 

€J~(9l'lJ~~D1'Um~:Un1~'U~'VI1~'U~~Vl:UB~bbn'U ?lb(9l'U~~ bm~~ bfl~vl1'U1~ln'l~n1~ruVl1'lbPl~~5in\lmriB'U'VI-U1 

dbb~1111 n'l ~Vl1'l bPl~~5in\l \I ~ bn~~'U n'U ?l'VI-r5iB blJ~ m bb"~'lJ~~ bVl~~~'Ul bb~lB~l.:J bbu'UB'U b~'U fll ~~'lJ~~ bVlPl 

~~'lVnm~~'lil€Jn1'lJ~.:J'lJ~::bVl~~~'U1b'VI~ld~.:J~.:J-r'UVl1'lbm~ljn\l~1 ~m~"!J ~1 ~(9lm~m~1'Utb~ bVlPl"!JB'l(9l'U 

lVi(;l'l~'Ubb"~~1~n1~bb(;ll.:J'VI1(9lm~1'VIl.l ~'l1'U'lJ~~n1~'VI~'ltT'U""'VIm~~l ~ b~'U~€J'l(9l~'ln'U11(9lm~fJ'1"1"~'l~
" 

btJ'UCJ~(9lJlru4i€J1'V11~bb" ~i11~€J1'V11~'I1'U bu'U(9lm~Vll'lb~B n~~~?l~ b~B'l\ll n1"nlJ?l~:W1~~ bO'V'll~B~l.:J~.:Jn~:u" , 
oJ~~ b Vlm€J'U ell1 b'lJB~ b~f.J b€Jb~f.JVl~l'U(9ln b€Jb ~ ~ n" l'lbb"~el'W~n1 b'VIiiB 1~-r'U CJ" n~~Vl'U\l1 nl n'l~Vl1.:J 
bPl~~ljn\lfl~'ld~l~Ml m~l.l'l~(9lm~ fJ'lm,,~'l'l1'U bU'UVl1'lBBn~~~?l~?l1'V1-r'Utb~ bVl~lVl~1'U n1~'i-1~ m~~'l 

.... ,,, '\J " 

emm~Vl'U\l1nl n'l~ bm~5in\lvl'ln~11(9l" B~\I'Ufl~\I~€J 11'lJ 

n1~~m-rrl~(9lm~fJ'l"l"1Vi'lJ~~l~'1lthbn'lJ~~bVlPl1Vl~B ~1.:J-UB~~?l ~(;IB.:J'lJ~~n1~ l~bbri n1~"~ n1~, ,~ 

~.:J'V'll(9lm~'VIrKn~bfl~:WB~~.:J(9lm~(;I'VI-r5imlJ~n1 (;I'VIm'V'l~h'lJ ~~'Ubb"~(9lm~vr~'U1 bb~l~'U1 bb"~bu'Um~ 
b~lJlJ" A1~1~-r'U\l1 nCJ" n 11 ~ b~B'l\ll n(9lm ~fJ'1"1"~'lJ~~ bVlPl1Vl~:wmllJ b~f.Jl'1ll rulJl n~?l~~€JCJ~(9lJlru4iVl1.:J 

~ ~ , 
€J(9l(;ll'V1m~lJn1~bn~(9l~bb"::€J1'V1l~~'l1Vi~~~1'Un11~?l.:Jb~mVI ~'U n'UCJ~ (9lJlru4iVl1'l€J(9l(;ll'V1 m~lJ~'U 61 €J ~1'l1~ 

, '\J' I 

n(9l1lJ b~€J'W\l1~ru1 bO'V'll~ n1~~'l€J€J nCJ~(9lJlru4i€J1'i-11~bb"~n1~bn~(9l~"!J€J'l'lJ~~ bVl~lVl~ n~'U'V'l'U1loJ~~ bVlPl1Vl~ 
LL~:W~1'UbbD'l1'U(9lm~~~'VI11'l'lJ~~bVlPlb~elU 'V'l . ~.2550 el~?l.:J~'l~el~"~ 2 fi~bU'U~lvl'U~ 12 '1lel'll"n 1~~ 

~~ 

~.:Jeleln1~?l'l~'l 14,000 ~l'Ub'VI~~ru fi~bu'U~mm~ 12 '1lel\llJ"A1 n1~~'lel€Jnn1~~'lel€Jn'1lel.:J'lJ~~bVlPl1Vl~ 
~ " " 

~.:J'i-1lJ~ nrK'U:W~l'UbbD'l1'U(9l"l~oJ ~~ bVlPllJ?l~lJ~ bU'U?llJ1~n'1lel'l€J'lrin1~m1lJ~llJ:W€J'lJ~~ bVlPlB?l" llJ'VI~€J ole, 
~:W?lm~nB~ 57 'lJ~~bVlPlb-W~'l 1,700 ~l'Ub'VI~~ru'VI~elfi~btJ'Ub-W~'l 12% "!Jel'ln1~~'l€J€JnCJ~(9lJlru4i€J1'i-11~" ~ 

bb"~m~bn~m~'l'VIlJ~ ~'l1~(9lm~€J1'V1l~fJ'1"lm~'VI11.:J'lJ~~bVlPl:W~" A1~'l~'l 265,000 ~1'U b'VI~~ '1!?l'VI-r5i1~ ~ 
A~1bU'UlJ"A1 20% '1lel'l(9lm~el1'V11~~~'VI'h:Jth~ L'VIPl ~ellJ'VImCJm1lJ'h\.h~b'VI~1VlCJ:W~l'UbbD'lelCJl'U(9lm~

~ ~ 

" 1/

bb'vi'liib-W~'l 0.64% bvll'U'U 

'S7CJ,nuU1JvffJ.}v1flJlfJ'JVm1?~CJ OMICs - 7 - 0;12 (lJmflJ.} 2554 - nuCJ7CJu 2555." 



Vll fl'l.h::: b VlP11 VlCJi1?1TUbb ti ~1 'U(>1m ~~1(l1(l bv11 bVimJnU(>1m~B1Vll)l(lfl~~VllJ~ b-U'U~bU'U B~ ~mJ 
" 

VllJl CJfl111.rhlb:::b VlP11 VlCJ-:U:::I'lB~i1~1'Ubbti~1'U(>1(ll~vl(llm:::Vl';h~t]):::bVlP1 2% ~~bv11nu11lb:::bVlP11 Vl CJ 

~f1lb~CJlJ(ll"h1'U(>1(l1~€l1Vll)~lmmvllnU 2-0.64 = 1.36% A~bU'UlJ(ll"h~VllCJhJbvllnu 3,612.5 ~1'U 
~g~ ~ u 

bVl~CJ~~Vl-r2 ~~~mU'Ufl1)"1Il~Yl'U~lb::: bVlP11Vl CJijVl'UhlA~ bU'Ul;J(ll"lllJVllP11(l 

~~~lb::: bVlP11VlCJ~l bU'U-:U:::I'lB~Yh lb:::fl1)~Vl~~~m~CJ1 CJ1lJn~'U~1'Ubbti~~Vll CJ1 U bb(l:::U):::fl1';i~~B~
" ~m~lJ'Y"l'U~1'U bb ti~1'U(>1(l1~ €l1Vll';i~l (l1(l1(l fl1 Vl1J1m fl fl11 2% ~U)::: bVlP11 VlCJ lJ1-:Ulfl(>1(l1~v(11U fl1)

" ~1 b'W'Ufl1)b~B1VIlJ1(>11lJ b{hU';i:::~~l"1dbb~'Vh1J1CJ1mb~i1fl11lJbU'UlulJ11~CJU';i:::bVlP11VlCJ~B~vllfl1';i~m'J1 bb(l::: 

vllfl11lJ b oVl1-:u nu~m·m.l:::"1IB~(>1m~€l1Vll';i~lm(l1VIlJ1b~CJflm.l 

I"lbb"ll~yj~~mB~(>1(l1~€l1Vll)~1(l1(l):::Vl11~U';i:::bVlP1lJ(ll"ll 265,000 ~l'UbVl~mlJ~Vl-r~iJ-:u-:uu'Ud lJ1bbn 
\J '\J QJ d.i , 

U):::bVlP1lJVlTe)l'Ul-:UVll~fl1';ibfl~(>1) bb(l :::B(>1~lVlm';ilJfl1) bfl~(>1) lJ1bbn u)l6E(l t:J~~ bP1~ b'Ub5B~ bb(l'U~ bCJ €l)lJtJ, 
"'Vl-r~mlJ~fl1 mm'U BB~b(>1)b~CJ 'W1~bb(l'U~ €l1~b"'il'U~'Ul ~~~1'UbU'UU):::bVlP1~\9lJ'Ulbb~1bb(l:::M~~\9lJ'Ulbb(l::: 

... " m"llU):::bVlP1lJ~~lJ~~~'U u)::: b VlP1 bVl~ldiJlJl(>1 )~1'U fl1)t:-J~ ~€l1Vll)~~~ ~~ bu'U~1'lB~ fl1)"1IB~~(ll~1(l fllJ~~lJ 
, d.8 'U , 

?l1'U1Vlru fl1)boVl1Ubb"ll~-1Y'U1'U~m~€l1Vll)~1(l1(l~~t11 b:aru'lJ1'Ub~B~-:Ulmu'U~m~):::~u~~m~t:-J(lr\'11) rllJ 1"l1 
v u 'U .. 

bb(l:::Vl1Vl1 CJ b~ B~-:U1fll'lB~ bb "ll~-1Y'U nUU)::: b VlP1~\9lJ'Ul bb~1~~VlmCJ J11CJ bVl~dfl1)CJ fl):::~U fl1)~\9lJ'U1t:-J~~.nrusVi, 
€l1Vll) bb(l::: fl1) bfl~~)"1IB~U)::: bVlP11VlCJ~~'Ii'u bU'U b~B~~1 b U'U bb(l:::1'lB~ fl):::vll B ~1~ b~~~1'U 

mllJU(l B~.nCJ€l1Vll)bU'UU)::: b~'U~ll"lru 1'U~1'UmllJU(lB~.nCJJ11l.l fl1 CJfll'V'l~ r\'lVl'U~n'UB~ ~llJ 
v " 

lJ1m~l 'U B1Vll) b-U'U U(l B~.nCJ -:u 1 ml'U ml CJVll ~ bfliJ ~1fl 1'V'l bb(l::: fl1 CJ fl 1'V'l ~~ fl lfl B~ ~lVl fl))lJ€l1Vll)... , 
~lb'W'Ufl1)n'UB~J11CJ):::UU Good Manufacturino Practices Vl~B GMP ):::UUfl1)lbfl)l:::vhl'U(>1)lmb(l:::~~,,:' , 
mU~lJlfl~~Vl~B HACCP bb(l:::):::UU~'U1 B~l~bn~llJ 1'Umru"1lB~(>1m~B1Vll)~lm(li1mllJU(lB~.nCJBfl 
v11'UVl~~~Vll~ ~11l~lVlm)lJ,j'fl(l::: b(lCJti'U~BmllJU(l B~.nCJJ11'U~(>11~~1'U (spiritual safety) el'UlJ1bbn fl1) 

U'Ub~B'U~~~-1Y~bb~~nUVl~flfl1)1'Um~1J1B~(lllJ el'UlJ1bbn fl1)U'Ub~B'U~l)"'illf1~~1 9 u)::: bflVlmlJlJ1 m:Ol'U ... 
vl(l1(l"1lB~1flb~fls& l~mQ'V'll:::B~l~~~~fl)bb(l:::~~ij'UblJl Vll flU):::~~I"1-:U::: boVl1Ubb "ll~-1Y'U11J~m~~lm(l~~~ b UlJ , 
eJ1Vll )bb(l:::m -U€l1Vll) t:-J~~.nrusVi-:Ul flU)::: b VlP11Vl CJ~1 b UlJl'l B~~~l~mllJ~i..Ih 1~bbn~u~lflfl11U)1 P1-:Ul fl fl1)

" 
U'U b~B'U~~1'lB~~llJ1'UVll ~m~'UlB~(l1lJ bVl~l,r'U 

fl1 )U'U b ~ B'U ~~ fl~11 'li'ul'U~~iJ m llJiuim..l b~ B~"'ill fl B(>1 ~lVl fl))lJ€l1Vl1) bb(l:::~~~ b~ CJ1 b~ B~"'ill fl, 
€l1Vll) b U ~ m..l~ .fl1'V'l-:Ul fll'l'U r\'1 b 'W~ bU'UB ~l~lJlf1 bfl~B"lll CJfl1)~l~fl)BUfl(llJ1 uv(11(l flvll1 ~fl1) ~)1-:U~BU, 
~B'U fl~U~~I'l'U r\'lb 'W~iJmllJ~~CJlfllJl fl~lJ lJB fl"'ill f1d~u)::: fl BU fl1)Vll~B~~lVl fl))lJ €l1Vll) 11JU)::: b VlP11Vl CJ , " , 
~1'U1m1Jm-U:I.J~~lJyjiJ fl11lJ b oVl1"'il m llJ~BlJlVl1 J11'U m llJU (l B~.nCJ Vll ~ ~ ~i~~ 11..1"11 B~:I.J ~~ lJVl~ B~'Ii'u ~B 

!3Il~'U1B~mlJ ~1 b UlJ B ~1~ ~-:Jyj fl1)~ )1-:U ~BU J11 CJ fl):::U11J fl1 )Vll-:J1Vl CJ1 m ~~ ~Vl~Bfl1)1off~B-:JUijU~ fl1 ';iVll-:J 

il~iVlCJ1m~~~-:U:::I'lB-:JboVl1Ui1~11J~1lJ . 

PllJ~iVlCJlm~(>1~vlm(l -:U'\.41(l-:Jfl)rulJVll1VlCJ1~CJ ~~~-:J~lJmh-:JbUlJVll-:Jfl1';i 1 'Uti 'V'l. P1.254 7 l~CJ" , 
neJ'UVlifl,rlJ~l b'WlJ fll)11J~U"1IB-:J~B-:JUijU~ fll)lVlCJ1P11~(>1~~1(l1(lfl 1 CJ1 'Ufl ru:::~Vl b1'lJP11 ~~~ 'li'u ~-:J bb~ 
tJ 'V'l .P1.2538 ~:::~lJU):::~Ufl1)ruJhlJ-:JllJ'W~lVlCJ1P11~~1vlm(l (Halal forensic laboratory) lJ1B~1-:J 

fJ11'Ul'U m:::v('llJ1-ru fl1)CJ BlJ-rmn fl'Ul'U1U):::bVlP111 btJlJP1'U~iVlCJ1m~(>11vlm(l bb'Vi-:J bb )fl11Jl(l fl lJ1-ru)l-:Jl(l
" 

)::~UlJl'Ul'lJl&1-:Ulf1fl1)U):::'lJlJvl(l1(l1(l fl ru U):::bVlP1lJl b(l b~m~BtI 'V'l. P1.2549 -:Ulf1lJl tJ f1~\)lJ'U~~lJ1 bm~CJ , '" 

B~1-:J1) nl1l1lJ bb~Vll-:J~lJ~ i-:U:::~(9),J'U 1 b Vlfl'Wflfl1)l bml :::~Vll-:J~B-:JUijU~ fl1 d'W&11VlCJ1P11~~~~1(l1(l 

b~B~d1-:ui bfl)l:::~~.fl1'V'lfl1)UlJ b~ B1J1'Ut:-J~~i\'ru-nvl m(l fl):::v(-:J~llJl)nl:hCJVlB~bVlfll1J1(l~fl1)i bfl)l:::-Hbbn 

'r7Cf.J7UDUUmJu'r[)J1FrS.Jn7'jjlfCf OMICs - 8 - fJyj 2 ~gnmJ 2554 - nUcJ7CJjJ 2555 

" 




-UfllV1CJ1m'Wl~"uB.:J'lh~LVI~GUJ1~flB1L61lcJ'U1~'Ufl1';iB'U';i~ L~m~m.J~.:J'VIlfl~ 2551 m::.:v(.:J1fl';i.:Jfl1';i"uB.:J~'WJ
\J 

lYl cn~l?l~~~lm"1vl1''Ufl1';i(JB~1''U1tX~(;1 LtJ'U1fl';i.:Jfl1';i"uB.:Jfl~~f111~~1~ijBYl1.:J Lm~\1n'OJ?ll~iJl(JB'U1(;1UL61l(J, ~ 

mL~L61l(J-'lb~LYl~1v1(J (IMT-GT) 'OJlfle.J~fl1';i'th~"u~';i~~'U1'\1~'U~~"uB.:J IMT-GT b~Bl'U~ 23 ~mfl~ 25511'U, . 	 , 
fl1';i'lb~"U~ ru LijB.:JulL~mJ.:J Lfl1~?l~lml B'U1(;1UL61l(J fl~'lJLhlflnrh~.:Jij~.:JU'UL~B'U~i'UiB'UB~~l'Ul'U

, " 	 d.J cu 

'VIii.:JmlJ?ll~l';itl ~';il 'OJ~ ~'OJ'U'1vlvll (J LYl fl'W flVll.:JtXB.:J1JlitT&i fl1 ';i'W &ilYl (J 1~1?l ~ ~~1 ~1~ ';i~ ~'U Ufl &i eJ'U Lii B.:J~1'OJ 1fl 

f111~i'UiB'U1'Um~'Ul'Ufl1';ie.J~~B.:JrlU';i::':flB'U"uB.:JB1'V11';i~~B(;1'OJ'Ufl1';iL~Bfl141LL'VI~.:Jl~tI~'U ~lLtJ'U~B.:JYl~'Ul, 
LYlfl'Wfl fl1';iml'OJl Lf1';jl::.:~~i'UiB'U1(;1(J fl1';i10iJLVlfl1 'U1" ~ fl1';iml'OJ~V1'U?llJ(J~l~ fl'U'VI" 1 (J LYlfl'Wfl ~.:J.QLtJ'U 

L'VI~e.Jmih1tXl"1'U~lV1 CJ1~1?1 ~~~lm""Um?l'UB1fl';i.:Jfl1 ';i L~B1''U fl1';i?l-U'U ?l'U'U.:J'UU';i::':~lrul~(J1'Uflf.:J.Q ~.:J.QL~B 
, \J 	 , 

fl.:J'Wl'U::': ~'I11vll'U1V1 (Jlm?l~~~l "1"1VIfl.:JB ~ n'UU';i::': bYll"11 VIC! eJ'Utr'U LtJ'U fl1';i?l~l.:JJllV'1~fl~ru1 'VIlJ1tXLLn 
\J 	 \J 

U';i::': LYl~1VIC!1 'Ufl1';inl1 L 'ih~fl1';iLtJ'U~'U~flm.:Jvll'UB\J1?ll'V1 m';i~~lm"~.:J~U';i::':LVI~1VI(JlJ.:Jwr.:J11"'0' 	 , 

1~~U~~~~~"uB~1~~~n1~1~~, 

• 	 L~B~fl~l'Uq)'VIlfll'~U'Ub~B'U~.:J~B.:JtXl~1'Um?l'U1B?l"1~1'Ue.J~~.nru4i~.:J~ btJ'UB1'V11';iLb,,::.:iJ1'Ii 

B1'V1l'H~mL?l1.:J'VIlbb 'U1Yll.:J1'Ufl1';iDB.:Jn'U1(;1mQV'll::':B~1.:J~.:Jfl1~U'UL~B'U~i'UiB'U ~.:JL'Ii'U ?l1';i 

B'UYl'U~~e.J~~'OJlfl~.:J~B.:JtXl~ 1vlbbn ?lm ?ltr"U G1~1(;1~1(J 'Ufl~lL'VI~B i"i ~.:Jij'UL~l em-fl~'U~ 
, 	 " """ 

'VIi.:J1'UG1~1"Uru::.:~·h'Um::':'Ul'Ufl1';i L~B(;1~1lJtlfl~B.:J
\J 

• 	 L~BYl~'U1LYlfl'WflVll.:Jvll'U1BiJfl~ eJ'U1vlLLn LYlfl'WflVll.:J1u';i~1'UiJfl~ ~~1(;1iJfl~ ~1'UiJfl~ VI';il'U~ 
fl~u1~iJfl~ L~ bb Yl'UB1"iJfl~ L~B'I11~lU';i::':~ fl~l'Ufl1';i~';i1'OJ1Lf1';jl::':~?l1';iB'4Yl'U~'lJ'W(;1~1.:J1 ~ 
L~ (J.:J L'U'U1u1 'UG1~1 'OJ 1 flJll1 ~U fl &i eJ'UL tJ'Ue.J" L~ CJ1 Lii B.:J~l 'OJ 1 n nl';iL~(J.:J(;1 B~ 1.:J1lJ tI n ~B~ 

\J \J 

f111~ Lfl~ (J (;1 eJ'U Ln (;1 'OJ 1 nfl1 ';iYl';i~l'U i" i eJ'U-U(;1 LLtJ.:JiJ LV1 (J.:J bb~ 'VI~fl fl1';i1'U ~l?1'U1 B?lm~ bL~ fl'U 
, . 

'VI~flfl1';if111~1''U~(;1'lJB'U~BG1.:Jfl~ (corporate social responsibility 'VI~B CSR) 61l.:J';i1~i1.:Jb~B.:J 

'lJB.:J?ll?1~Jl1V'1G1~1 (animal welfare) ~.:J1vlflm m tJ'Ubb'U1V11.:JG111"lq)1'Ufl1';ifll"UB.:J1" nu'OJ ~u'U 
bb"~B'Ulfl~ 

• 	 L~BYl~'Ul Lb 'U1Yll.:J'U';irul fl1';ib Ylfl'WflYll.:J1BiJn~b~Bfl11~ LLlJwh1 'Ufl1';iml'OJl bf1';jl~~fl1';i
\J 

U'UL~B'U~i'UiB'UL~B1tX LtJ'U1U~l~'VI~flfl1';i 1 'U~l?1'U1B?I"1~ 

• 	 b~B?l~l.:JJl1V'1~fl~rultXLbnU';i~bVI~1Yl(Jvll'Ufl1';ibtJ'U~'I11vll'U1V1CJ1~l?1~~bb"::': bVlfl1'U1"~~lm"eJ'U 
\J 

~.:Je.J"Yll.:J~B~~Bnl';ib~~(JB(;1fll';i~.:JBBn\J1"B(;1'OJ'Ufl11~L~B~'U"uB.:J~'U~1Jlfl~?l~~1'U~"1(;1
\J , 

~l.:JU';i~bYl~ 

• 	 b~B?l~1.:Jfll1~nTJ'VIU11'U?l1"ul1YlCJ1m?l~~~lm"1tXbLnG1.:Jfl~l'lJlfl1';i"uB.:J1"fl1(;1(JijU';i::':bVl~1Yl(J 

btJ'U~'U~flm.:JeJ'UbtJ'Ufl1';i?l~l.:J bn(J';i&iJliJB~l.:J?l.:J1tXbLnU';i::': LVI~1VI(J1tX btJ'U~u';i::':~fl~l'U?l1 (J~11"n
\J 	 \J \J 

~?l~~, 

1J€J'Ub"U\J1"Ue:I~lfl~~nl'~1~~ 

" 
• 	 fl1';i ~n ~1 L'Ii.:J Ltlfl?ll ';iVl.:J Ltl fl?ll ';iVll.:Jl Yl (J 11"11?l ~ {B 1 'VI 1 ';i G1~1 ~1?l ~ {Lb"::': L B fl ?ll1V11 ~ ~1?l 'U 1 

B?lm~L~BlLf1';jl ::.:~U ';i::': L~'U'i.1 q)'VI1~ .:J~U'U b~ B'U'VI~B b~ (J.:J ~Bfl1 ';iU 'U L~B'U ~1 ~'VI~fl fl1 ';i1'U1"11?l'U1 

B?lm~1(;1 c!U~fl~1'V11~BB~1.:J1n~~(;1 n'U ~~Vll.:Jm?l'U1B?lm~~jJfll1~ b~ (Jl'lJl illvll'U B~?ll'V1m ';i~
\I\J 	 '1/ , 

B1'V11';i bb" ~G1m LLV'lVI~~ b~ (Jl'lJlq)vll'U~Bft~'U bb"~?ll ';iA(;1'V1i.:J1'UG1~1 
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• 	 m~\11~l"il:'hA~l~~m~'lhJb~€J'U~~Iii''U~G'I€J~ (secondary) ;~G'I~n"hm~ml"il1bA~1~~bb'U'U
" 'O~~:U(?11'V1~€J~~Iii''U~'VI~~ (primary) tli1 CJtJ~'U'tJ1 ~ bb~~~\1lJ'U1 b 'VlAtiAm~1bA~1~~~~tJ'U b~B'U~'bJ 

~'Usif€J'U~lm 'VlAt 'U1~8m~1 bA~l~~.rr'UG'I~'Vll~l€Jiln~ l~bbn m~\11~1"il1 bml~~'Vll~1tJ~~l€Jiln~ 
" 

~€Jm~\11~1"ilVl1 finger print t tJ~~'U1'Ub"il~l~'U~lm 'VlAilA LC-ESI, LC-MS-MS, FTI R-HTS

XT, m~\11~1"il1bA~1~~'Vl1~~-wtli1iln~~€Jm~\11~1"ilVil finger print bb€J~n€JeJ€J~bb~~€J'4~'Uffl'U 

bA~€J~~:umVIAl 1:ui1'U b:U 1 m~\11~l "il1 bl"l~1~~'Vl1~~1'UilnG'lL(?1 CJl bl"l~l~~-nil Ii1 ~ bS'Ub €J1 'U~\111 ~l tJ 

real-time PCR 

• 	 m~(9l~1"il1bml~~m~tJ'Ub~€J'U~~~€J~Vl1:U'Vl1~1"I1G'1'U1BG'I~1:u~~Iii''U~G'll:U (tertiary) b"li'Um~ 
ml "il G'll ~ eJ€J f[:u'U~~ €I G'll ~~~ eJ€Jf[~I'UVI~€Jl tJ ~ ~'U'U1~-nil (?1~'VI~~€J €I n:u1"ill n ~\111~ bl"l~ tJ (?1V1~ €J(H'I

" 
'Vl~:Ul'U l1i1tJ1ib'VlA1'U1~8'Vll~l€Jiln~ btJ'U~'Ul1m~ml"il~lCJ LC-MS-MS, FTIR-HTS-XT, 

GC-MS-MS ~l€J~l~b"li'U glucocorticosteroids (~l'VI~n~€J cortisol bb~~ corticosterone) 

epinephrine (a neurohormone) bb~~ norepinephrine (a neurotransmitter) btJ'U~'U 

• 	 m~\11~l"ill bl"l~1~~f11~tJ'Ub~€J'U~~~€J~Vl1:U'Vll~1"I1G'1'U1BG'I~1:U~~Iii''U~~ (qua rterna ry) 1~bbn f11~ 
(9l~1"il1'Ub~~ b:U bb 'Vl'U€Jl~iln~ 1 bA~l~~G'll~1tJ~~'U~'VI~~"il1nm~vll~1'U"1.I€JW'U'U1~-nil(?1e)llitJ'U~ ~ 
lJ1 "ill nAll:U bl"l ~tJ(?1 'VI~€J m ~1 bA~l~~eJ€Jf[:u'U~l~-r'U ~~ m~'Vl'U"ill nm~ btJ~ CJ'UbbtJ~~1'U~~Iii''U~ 
G'I€J~bb~~G'll:U btJ'U~'Ul1 insulin like growth factor- 1 (IGF-l) bb~~ luteinizing hormone 

~ 	 .d.o:::J iI 

(LH) (9l~€J(?1"il'UCJ'U'VlbntJl"1.l€J~ 

• 	 m~1 bl"l~1~~C,J~m~1~mb~ ~ f11~~1 tJ~l'U1'U~tJ"1.I€J~~w~l'U'\h1tJ bb~~m~~~:U~C,J~~1'U1~tJ1'U 
" 

~~Iii''U'Ul'U1-nl~ m~~li1tJ~~-n:U1-nlf11~ m~bC,Jmb'W~'Vll~~€Jm~-n'U f11~t!11tJtJ~~CJn\111m'U'Vll~, 	 , 
tJDU~ 

..c:..ClII 0 CIt. CIt. 4.1 d 0 Q II 

15nl'~\i11b'U'Un1':i1\1tJ bb~:;~m'U'Vl'Vl1n1':i'Vlli1m)':)/bm.J"UeJ:U~... 
15n1':i~1bihJn1':i1~tJ 


15f11~~1 bil'Uf11~1~tJ"1.IeJ~lm~f11~dtJ~~n€l'U1tJ~l tJll"il m~:u~h~ 1 Iii'~d 

• Il"il m~:u f11~fin~1'Vl1~ b€J nG'll~~l'U1'VlCJ11"1 lG'1\11{l"ll'U~ltJ n'U~l'U~lG'1'U1BG'I~1:U 

" 
• 	 Il"il n ~~:u n1 ~tJ ~ ~"U:utJ~f1~1V11~ €I n'U -uf11"1.11 f11 ~'Vl1 ~ 1"1 1G'I'U 1 bb~ ~-Uf11'Vl tJ 11"1 1 G'I \11 f[(?1 CJ b~'W1 ~ , 

I ~ 'VtJ iI CLI (Q./ 

€JtJl~tJ~~~'Vll~(?11'UG'I\1111"11G'1\11~~~~G'I\111'Ul~
"" 

• 	 ll"ilm~~:Uf11~~\1lJ'Ulb'VlAilA'Vll~~l'Ul€Jilf1~b~€Jf11~ml"ill bm1~~G'll~tJ'Ub~€J'Ub~~~'Usif€J'U1'U 

~~1ii''U~1~1 

• 	 f11~tJ~~m~C,J~"ill f1f11~fif1~11~tJt!11tJ~f11~~~:U-WC,J~~l'U1'Ull~G'll~ 
" 

• 	 f11 ~-:(j'(?1 f11~tJ ~~-n:U'Vl1~1-nl f11 ~~~Iii''U b~mhllj-r'U'uf11"1.11 f11~~ b~CJ1-il€J~, 
• 	 m ~t!1 €J~ rll"lll:u~t!11tJ ~ f11 ~~\1lJ 'U 1 b 'Vll"lil Af11 ~1 bA~l~~ €I ~ 1~ ~1 tJ b~ml11tJ~ f11 ~"il (?1

" " 	 " 
~'Vl5U\11~ 

'i7EJv7UiJVVmJV'ifU1f'))vn7'i?~EJ OMICs - 10 - vii 2 (J}(I7f'JJJ 2554 - nUEJ7EJU 2555," 
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d • Q ., 

aUI'U'Vl'VlIn1~'Vl~6teH/bn'U"tJE~6t
'U 

tf.::;" ({ ~ ({ ~ Q.J 

I"!'UCJ1V1CJ1P116Wl~~lmft bbft~I'H1J~6'!Vlb1"llP116Wl~ "ilVl'lft\lmru:lJVll1V1CJlftCJ 
~ , 
ml'1~(?16'!lV1m~:lJ~lmft1'Ub"ll(?1~1\1 'lvi'1tb~ bVII"! 

~::m: b16t1~, n1~l~V bb6t::bt~'Un1~~h bij'U~I'U(?16tE~1fl~~n1~1~V (I.~~::'U.rr'U (?1E'UE ~1~6t::bBV~)• 
• ~~CJ~bdm~ln1~l..;rCJ : 1 (9Jftll'1:lJ ~.I"!. 2553 - 30 n'UCJ1tJ'U ~ . I"! . 2556, 
• bbe.J'Un1~~lbiJ'U\ll'U(9JftB~lm\ln1~l..;rtJ btJ'UhJ~'\ld 

i"J~ 1 i"J~ 2 

~l EJfl1·nl.flt~utl~t1JlruvtL;; [U1ViitJ] 

1 

1. ii "il n~~1J n1':ifoin~TVI1 ~ btl mll~b~~1'VI Ell f1161 ~1bb~ ::f1161'i.J1 X I XIX 
1.1 nl':im1"ili:lBULBni:ll'jl'lllnl':i X 

1.2 m'jtl':it'1llJtl~m'1'V!1~BA\J~~Y11'll'l1i:1'i.J1LL~tl'VltJ1l'l1i:1(1l~ I X I X 

1.3 m'ji:l'jtl~m~mll1t1~m'j~(l),J'i.J1L'VlAijA, " 
2. ii"ilm~1Jn1~W(l),J'i.J1b'VIl'lijl'llt1ijmh::~uvi61tl~ 

2.1 m'j~(l),J'i.J1L'VlAi1A'VI1'l LC-MS-MS 1'i.Jm'jm1\llLA'jlt~ 

finger print '1JB'l1t1'j~'i.J1'i.JL\lm~'i.J 

2.3 i:I'jtlbL~tlLA':ilt~~~bb~tm'j..ijv1Vhi1'\"j'i.JITII1'i.JtlD'U 

3. ii"ilm~1Jn1~W(l),J'i.J1b'VIl'lijl'llBijmh::~uvi6111J 

3.1 m'j~(l),J'i.J1L'VIAi1A'VI1'l LC-MS-MS, FTIR LL~t~'i.J11'i.Jm'j 

m1\llLmlt~~BTIlJ'i.JbL~ti:ll ':i~'l~BTIlJ'i.J'U1'l'lli1V11'i.J~(Ill~ 

bnV1\llnmllJ bA~tJV1 

3.2 i:I~t1bL~tlLA'jlt~~~bL~tm'j..ijV1vhi1'\"j'i.JITII1'i.JtlD'U 

XIX 

XIX I X 

XIX I X 

X I X I X 

X I XI XIX 

X I XIX I X 

XI X I X I X 

i"J~ 3 

4. ii"ilm~1Jn1~W(l),J'i.J1b'VIl'lijl'lltlijmh::~uvi~ XIXIXIXIX 

4.1 m'j~(l),J'i.J1L'VlAi1A'VI1'l PCR A1'Url LC-MS-MS, FTIR bb~t 
" 

~'i.J11'i.Jm'jm1\llbA'jlt~~'i.Jbb~:: ~BTIlJ'i.JLL~ti:ll'j~'l 

~BTIlJ'i.J'U1'l'lli1V11'i.J~~d~bnV1\llnA1llJ LA~fJV1 

4.2 i:I'jtlbb~::lLA'jl::~eJmL~::m'j..ijV1'\'hij'\"j'i.JITII1'i.JtlD'U 

5. ii"iln':i':i1Jn1':i61~tlbb~::':i1El~1'i.JeJ61, 

5.1 fmtl'j::lJ1~~~ m'j..ijV1tl'jt'1llJl'1llm'j'j::vl'UL~n 

5.2 m'ji:l'jtl~~1'i.J'jtlm'j..ijV1vhij'\"j'i.J5111'i.JtlD'U 
, \J 

X I X I X I X 

X I XI X 

X IX IX 

XIX 

X IX 
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'alt1.:Jl'W!;I'a'U fhJn'a'alltJ~m).:J (j).:J'U'U'a:::1I1 ru 2555)• 

3. 	 n~m'alln1'a~~'Wlb'VIYl-UYl'a:::~'U~!;Ill1 (b'VIYl-UYlbeJijn~) 

3.1 	 n1'a~~'W1 b'VI Yl-UYl'VI 1.:J HPLC 1'Wn1'a\Pl'a1~1bYl'al:::~e:JeJf(1I'WYleJi~~eJ/;\1'W~1eJril.:J'W/;\I!;1111"!JeJ.:J 

11'vhn~~lnYl1111bYl~tI~ 
, 

cO 0 ... 

'VIlli bb/;\:::fi11111!;11Ylru., 

YleJ4~'IleJr:-1 b-U'W~e)'flll'W?lb~ WHltJii'1liJ~VI~~~~'UVl'U1Vl~IA~~eJ nr:-11fl flI';i dl~fllldJ bfl~tJ~1'W 

~lPll ~eJTIdJ'WfleJ4~'IleJr:-1~VI'Jl~lwfll';ibfl~m.!~ltJ?ll';ieJ1V11';i b"li'W Jll'll~ 1'1J~'W bb~~f)';i~h~'Wb~eJ 
-rfl~I?1~Wm, 1'Wb'll~~bb~~f)';i~'IJJ'WflIj bdJm'UeJ~6lidJl~tl b~'V'lI~eJ~l~ ~~~ b~ tJl-ll'eJ~ fl'U flIjlPleJ'U ?I'WeJ~~eJ 
fllldJbfl1tJ~ bneJ'U~~VldJ~VI~eJ~eJ tJ~ ~ 90 '1JeJ~fl'iJ4~'IleJ~1'Wflj~ bb?l b~ eJ~'1J eJ~~lPllbitJ~~ fl~l tJ'WdJ~ ~ 

'U 

bfll~fl'UhJ';i~'W1'W'V'lm?ldJl1~m~'V'lI~hh~'W cortisol-binding globulin (CGB) 1'W'1Jru~~fleJ4~ 
"I!'iJ"~ bVI~ eJ~~ eJ~1'Wj'\JB?lj~1 'W fl';i~ bb?l b~ 'iJ~ b~ eJ ~1'l1 IPl eJ'U?I 'W eJ~ ~ eJ m ldJ bfl1 tJ ~~ ~~ flI ';iVl~~'1J eJ~ 

'U 	 'U 

~eJTIdJ'Wm::~11'WfleJ4~lfllVl';iYJfl (adrenocorticotrophic hormone) hJcj'~?il'W'WeJfl'1JeJ~blPl l~tJ 

flIjVl~~'1J eJ~ ~eJTIdJ'W'1loQ ~d~e..J"b'\J flj~ ~'W flIjVl~'l"!Jm~'iJTIlI'WfleJ4~"I!eJr:-1 bb" ~~eJTIlI'W I'll ~'W 11'W fl ~1I 
fl~lflfleJ4~YleJtJii (glucocorticoid) 1'Wb~eJ~b~lI;'W (Blahova bb~~flru~ 2007; Mostl bb"~flru~ 
1999) ~lfl'lI'W1~tJtllm tlmJ'U bb?l~~1Vlb~'Wl1 flIj1 bfl';il~~fleJ4~"I!eJ"1'Wb~ eJ~btJ'W1'11~1~~ bVldJl~?llI 
1'WflI';i~fl~lfll1dJbfl1tJ~1'W~1'l1V1"ltJ?ltJ~~~'l';il111'Ui1~~\PllbitJ~"fl~ltJ'WlI (Palme bb"~flru~ 

'U 

1999) n1 ';i1 bfl ';il ~~Vll'\J~dJ 1 ru fl eJ 4~"I! eJ"1'Wb~ eJ ~Y'hl~VI ~ 1 tJ15 iTfl1 ~ tJ 'U 1~ fl ~ ,1I1-ll' 

Radioimmunoassay (RIA) VI~eJ Enzyme immunoassay (EIA) 1'Wf)1j~fI~IV11';i~I'1'UfleJ4~"I!eJ" 

1'Wb~ eJ~b'V'ljl~ btJ'Wb'VIfloQfl~lJfl111111 1 'WflI';i\Pl';il~~'U?I~ eJ~l~1 ';inmdJ b VlfliJfl~~ fl~11lJmldJ'<i\'l b'V'l1~ 
'U 

r1 eJ'W-ll'I~ ~1~~b~ b VIlli ~~ ~~111dJ11-ll'fl'U I'll eJ Eh~~lJ eJ'l ~'\J ';i~ fleJ'UVll~~I'W~lm'V'l~s/l'UieJ'W 

Gas chromatography- Mass spectrometry (GC-MS) btJ'WBflVlii~bVlfloQfl~'l.hdJ11i 
\Pl';il~VllfleJ4~"I!eJ~~~lJml1111 bb~~mldJ'<i\'l b'V'l1~r1eJ'W-ll'I~~ bb~ bii eJ~,;()1 flWl eJ'l111eJ'Wvr'Wti'1JeJ~?ll';idJ11-ll', 
Bfl ~~ lJ fll ';i b1Pl1 tl 111'11 eJ ~ 1 'I ~ s/l'U i eJ 'W ~ ~ btJ 'W b'VI fl iJ fl ~hn~-r'\J fl 1 ll1th) dJ 111 fl iTfl b'VI fl oQ fl Vll ~ 
Chromatography b-U'W BflVl~~ b VlfliJ fl ~1~-r'U fl 1 ldJiJ tJ dJ1 'W fll ';i1 bfl ';il ~~?I b~ tJ ';ieJ tJ;" ~eJ 4111'W 

1~m~'V'lI~eJ~I~~~f)1';i1i High performance liquid chromatography (HPLC) l~tl1-ll uv 
detector ~lJf)1j1-ll'~I'W~~lmb"~b~s/l'\Ji'iJ'W (lzquierdo-Hornillos bb6'l~flru~ 2005) ,;()lml'W1~tJ 
"!JeJ~ Blahova bb6'l~flru~ (2007) ilVlb~'Wl1bVlfloQflVll~ HPLC ?ll111';it11bfl';il~~Vll';i~~'UfleJ4~"I!eJ" 
1'W'V'lm?ldJl'1JeJ~b~eJ~'\Jmb~ ~lmVlIPlr;.J~~~fl~111'W'l1'W1~tJd~'l1-ll'bVlfloQfl'VI1~ HPLC 1'WflI';i\Pl';il,;(), 
1bfl';il~~Vll';i~~'UfleJ4&1'1leJ~1'W'V'lm?ldJl'1J eJ~ b~ eJ~11 
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1(9l{ltl';j::~{lf'l
• 

b~e)'vhm ';j~fl~l ';j~~'U"U El.:l ~mf[lJ'UflEl~~"/lEl"1'UYl" 1~lJ1"uEl.:l b~ElV111 bb"~bt1~ EJ'U bViEJ'Ufl11lJ 

bbV1 flIPi l.:1"uEl.:l';j~~'U ~mf[lJ'UflEl~~"/lEl"1'U11~'U5"flC.J~lJ'U';jl~lY'Ubb" ~"ulf[';jb~C;;~~l'Um';j b <dElV1 bb 'U'U 
'" 

B~mlJbb"~bb'U'U~1hJ 
... 
<ij\.I(9ltl'U~hdj'U{l1'U1-.5'tI 

"If'N~ 1 m';jbn'U~'Jmh.:lb~tlV11'J~'J~ -W'Ui5~flC.J~lJ'U';j1~~\m~::"!I1fi:';jb~~byjtl(9l';j'J'l1bfl';j1::~
'U .'U 

em fi:1J 'U fI tli~6l1tl~1'U'Wm ~1J1t91'Jm'VIf1il f1'V11 {I HPLC 

1.1 	 bnm11El ~1.:1 b~ElV11T'illfll ';j.:l b<dElV1~V11~.:IVllV1'U'U'VI'U~~'HD'Um';jb<daV1V11lJVI~flfll';j, 
1"11 ~'U1B?I '" llJ bb" ~t1'V1lJ5TU~.:I bbiibD'Um ';j b<daV1 bb'U'U1"11~'UlB?I" llJ bb~ fl~'UYl'U fll ';j, 
tJDoJ~~'bJ~fl~El.:l'l1fl~.:I El1~'l1'U';hm"1i15m ';j'VI 1.:1 1"11 ~'UoJry ~~B ?lmlJ lV1 EJ'l11 b~ El V11d 

~V1 1 0 ~d El ~ 1.:1 ~1 fl~ bn'Ulvi1'U bb~" ~h.:l b <dElV1lJl bn'U1'UVI" ElV1'V1V1" El.:l~lj?ll';j 
heparin b D'UEl.:lfitJ';j~flEl'U bb~1'l111tJ bn'U1'Ufl~El.:lv11fl11lJb~'U~ljm1JVI.fliJ~1, 	 " 

1.2 	 b~El fl~'UlJl ~.:I~El-:JtJDoJ~m';j 1 ~'l11 (9]1El ~1.:1 b~ElV111~1~lJl~'UbVI~ EJ .:IVI'UVilV1 EJ bfl~El.:l 
centrifuge ~ 3,000 rpm bD'Ubdm 10 'U1Vib~mbEJfl.ff'UYlm~lJ1Elafl~lfl(9]dEl~1.:1 
b~El~ 

1.3 	 ~ ~ bn'U (9]1 a~ l.:1Yl" 1~lJl~ bbEJ fl.ff'UlJ11~1'UVI"a~'VIV1" El.:lbb,,~'l111 tJ bn'U11~mUVl.fliJ
" , " 
-SO °C ~'Ufl';h~~1i.:ll'U 

"If'J{lVi 2 m';jb(9l~tl1J~'Jmh{l stock f1tl{~6l1tl~1J1(9l';j;)1'Ubb~::f1tl{~6l1m:Pil1m~tlV1rim.!'l111J11<ij
0.0 

n'Ub'VIflilfl'VI1{l HPLC 

2.1 	 m';jbV1~EJlJ stock flEl~~"/lEl"lJ1V1';j~1'U 20 ppm 

2.1.1 "~m EJ 4 iJ"~fl-rlJ"uEl.:lflEl~~"/la"'U~~'VItl 'U 200 iJ"~~V1';j"uEl-:J?l1';j"~mEJ, 
60 % acetonitrile (?ll';j"~mEJ-dljfl11lJfl-:J(9]dbD'Ubd~1 2 b~El'U b~mn'U~ 
ElruVl.fliJ 40 C), 	 " 

2.2 	 m';j~n~(9]1El~l.:11~'U~?I'VIt~l'UflEl~lJ1.J SPE (Solid Phase Extraction) l~EJljm';j, 
Bl.:1a.:l15m';j?ln~(9]dEl~l.:1~lfl.:ll'U1~EJ"uEl.:l Blahova bb"~flru~ (2007) bD'U~.:I-d: 
2.2.1 'l11fla~lJoJ SPE SPEC C1SAR (3 ml, 30 mg, Varian Inc.) ~m-v1n'U 

d .
bfl';jEl.:l manifold 

2.2.2 b~lJ~l';j"~mEJ methanoll'UflEl~lJoJ SPE 1 iJ,,~~V1';j 

2.2.3 V11lJ~1EJm';jb~lJJl DI (Deionized water) 1 iJ,,~~V1';j 
2.2.4 ~1mr'Ub~lJ(9]1El~1-:J stock flEl~~"/lEl"lJ1V1';j~l'U~ bV1~EJlJ1n'U-VEl... 2.1 1'U 

flEl~lJoJ SPE 1 iJ,,~~V1';j 
... ... 

2.2.5 VI~.:I~lfl'l1'U~l.:1flEl~lJoJ~1EJ'l11 DI 1 iJ"~~V1';jV11lJ~1tJ 20% methanol 

1 iJ,,~~V1';j 

2.2.6 ~.:IflEl~lJ'Ul~bb~.:IH 5 'Ulm~tJtJ-r'Ufl11lJ~'U"uEl.:lbfl~El.:l manifoldl~ljfil"~ 
;, 

V11".:IlJ1 

2.2. 7 'll~~1';jflEl~~"/la"lJ1m\i1'U~1flflEl~lJoJ~1tJ acetonitrile 1 iJ"~~m... 
2.2.S bn'U(9]1El~1-:Jlll'U'lld~ vial b~El';jElalV1-r'Um';j5~b-vlbfl~El.:l HPLC 

2.2.9 v111'U~fl~ru~b~tJdn'Un'U(9]1El~1-:JYlm~lJ1~bn'UH~ElruVl.fliJ -SO °C. 	" 
17CJ.J7UfJUUf{3JU,;}Cl.t[f'J'i':mn?~CJ OMICs - 13 - tJ'i12 (1)fI7f')3J 2554 - nuCJ7CJu 2555.
" 



"Ii1.:l~ 3 n1~~~l.:lm1'vJ~l\11·Hil'U~~vVilf'l11~L,j~,j'U"!Jv.:llJvTI~'Uf'lvi~lijvf;'ll'U~1v~1.:lL~v~ 
~ 

3.1 	 'l11 stock Ae:J~~6IJm'~b\1l1mAn'U·lh~~ 2 ll1'Vhl~bu'Uw.nlJb-alJ-a'U~~~e:J1tJd 
d

0.0625 ppm, 0.125 ppm, 0.25 ppm,0.5 ppm, 1 ppm, ml:~ 2 ppm bnu 

~1e:J~1'1fle:J~~6IJe:J"ll11?1~~1'U111'U"lJ1\91 vial b~ml11tJ~hb1J'Unl~u\91 b-al bA~e:J'I HPLC... 
~e:J1tJ 

"Ii1.:l~ 4 n1~\1I'aT'il1 bf'l'al::~m)TI~'Uf'ltli~lijtlf;'ll'U~1tl~1.:l b~tl~11~'UJb'VIf'liif'l'VI1.:! HPLC 

4.1 	1'Unl'J'Vl\91"e:J'Idl~ijnl~libfl~e:J~ HPLC Shimadzu ~'U 20A :~J11bA'Jl~~\9l1e:J~1'l, 
"'" ~I .... '"1\91CJlJ'J~uu HPLC bu'U~~'U: 

UV Detector: 243 nm 


Column: reverse-phase C18 column 


Flow rate: 1.9 mVmin 


Temparature: 35 °C 


Mobile phase: 32% Acetonitrile: 68% Water 

.0::::.1 	 • ~e. .d I •

4.2 	 ~~ single run G'll~"~"lCJ stock fle:J~1?161Je:Jm'We:J'Vllfll retention time "lJe:J~ 
1V 	 I t{q, 

1?11e:JCJ1'lAe:J';i1?161Je:J" 

4.3 	 U\91 G'll~" ~ m ~fle:J~~6IJe:J "~b\1l1~lJ111\91 ~~~rilfl11lJb-alJ-a'U1'U bfl~e:J \1bU'U 0.0625 

ppm, 0.125 ppm, 0.25 ppm,0.5 ppm, 1 ppm, bb"~ 2 ppm b1CJ'I1?11lJc;\'1~U 

b~e:JG'I~l'lml'V~lJll?1'J\il'U1'Unl'J'Vllf111lJ b -alJ-a'Ufle:J~~6IJe:J" 
'" 

4.4 	 'l11~1e:J~1'1'WmG'llJl~cJl'Ufle:Jr;i'lJ'U SPE l'U~1~~ 2 lJ1U~b-albA~e:J~ HPLC b~e:Jm1"il 
1 bml~~'Vll Ae:J~~6IJe:J"1'U b~ e:J\91l1 1~ ~'l11ll1 btJ~mJ bVimJ flU ml~lJll?1'J\il'U~ bl?11CJlJ... 
11 

:;"cI 	 " 'i7CN7t1illJumJuJtJ.I1FJ'i.Jn7J?v"tJ OMICs - 14 - uYJ 2 (lJfI7f')JJ 2554 - n1JCJ7tJtI 2555 
v • 
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ltJ~ 1 bb~~..:1 Chromatogram "!IV..:lflV{~6lfV6'l~1~~~1'U~f1d1~b,j~,j'U 20 ppm 

(HPLC conditions: mobiLe phase 60% acetonitriLe, fLow rate 1 mVmin) 
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1Det.A Ch1/243nm 

ltJ~ 2 bb~~..:1 Chromatogram "!Iv..:lflv{~6lfv6'lt'Ul'i'dv£l1..:1b~v~1d 


(HPLC conditions: mobile phase 60% acetonitrile, flow rate 1 mVmin) 


'i7EJV7UiJU'UffJJ'U'iru1F1'i,mn?11EJ OMICs - 15 - vii 2 1f}{I7F1n 2554 - nUC17EJU 2555," 
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~tl~ 3 bb~~'1 Chromatogram "lJe:J'I stock fle:J{~'lfe:J~~fl1111L.ij1l.ij\A 2 ppm 

(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 
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min 

~tl~ 4 LL~~'I Chromatogram "lJe:J'Ifle:Ji~~e:J~1\A~1e:J~1'1L~e:J~11~1~VI~'I 
(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 

'i7m7UfJUUmJU'iar[rrFJm 'li~EJ OMICs - 16 - va 2 mnfl31 2554 - nUEJ7EJU 2555 v . 



10# 1 
Name Cortisol 
Quantitative Method External Standard 
Function f(x)=16045.4 ·x-678.558 

Rr1 =0.9991522 Rr2=O.9983051 
MeanRF:13876.3 RFSD:154609 RFRSD:11.1419 

FitType Linear 
Zero ThrouQh Not ThrouQh 
WeightedRegression None 
Detector Name Detector A 

Area 

r10A4.l.______________________-r__~ 


3.5' > 

3.0 

2.5 

2.0 

1.5 

# cone (Ratio Area Area 
1 0.063 881 .3 881 
2 0.125 1413.5 1413 
3 0.250 3289.7 3290 
4 0 .500 (094.2. ~.. 

5 1.000 14576.2 14576 
- 6 2.0Q0 31852.7 31853 

1~ 
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0.0 
~O 0.5 1.0 1.5 2.0 2.5 

Cone. r10AQ) 

~tJ~ 5 m1'rbJ1~~~1'Ul'Un1~~~1'l1bfll~1::~'Vm.B~1ruflleJ19i'lJeJ~1'U~1eJ~1.:Jb~eJ~11" ... 

mV 
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0 

~ 0 

~ 
o.oj !lbf ~ -------------------------------------~ I I 
0.0 2.5 5.0 7.5 10.0 

min 
1Det.A Ch1/243nm 

ltJ~ 6 bb6l~.:J Chromatogram "lJeJ.:JflIeJ19i'lJeJ~1,j~1eJv1.:Jb~eJ~11~1~6leJ.:J 
(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 

::'t d ~ 11EN1UiJUUff3JU1ruLf'J'S.Jn7'S?I7Cl OMICs - 17- un 2 ~mf')3J 2554 - nUmCJ71 2555 v 



mV 
o Dat.A Ch1 

2.0 J~ 
oj)L, 

1.sJ 

1.0 o 
~ 

0.5

o.~ ~ ~ , 
0.0 2.5 5.0 7.5 10.0 

min 
1 Dat.A Ch11243nm 

~tJ~ 7 bb~~':) Chromatogram "tJv':)flvi~'lIv~1'U~1v~1':)b~v~11~1~~111 
(HPLC conditions: mobiLe phase 32% acetonitriLe, flow rate 1.9 mVmin) 
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Dat.A Ch1 
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min 

~tJ~ 8 bb~~':) Chromatogram "tJv':)flvi~'lIv~1'U~1v~1':)b~v~11~1~~ 
(HPLC conditions: mobiLe phase 32% acetonitriLe, flow rate 1.9 mVmin) 

5"7tJ.J7UDU'UfflJV5"ruLrI'Nn75"?l1tJ OMICs - 18 - vii 2 iPji'/7fJJJ 2554 - nUtJ7tJu 2555 
" 



mV 
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1 Dat.A Ch1/243nm 

'a'\.J~ 9 bb~~~ Chromatogram 'tJB~flB{~6IfeH.'1t'U~1mh~b~B~11~1~~1... 
(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 
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~'\.J~ 10 bb~~~ Chromatogram 'tJB~flB{~6IfBi'lt'U~1BtJ1~b~B~11~1~Vtn 


(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 
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'i7tN7UfJuvmJUJrulf1'i.Jn7'i?V"'Cl OMICs - 19 - iJii 2 ~;;nfl3J 2554 - nuCl7Clu 2555." 
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a'\.J~ 11 bb~~.:j Chromatogram 'lIel.:jfleli~6lIel~1'U~';mci1.:jb~el~11~1~b~~ 
(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 

mV 
0 Det.A Ch1 

j I ~ 
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~ 
co 

0·51 
~ 

cortisol 

~~ 
O. - ~ 

I 
0.0 2.5 5.0 7.5 10.0 

min 
1 Det.A Ch11243nm 

a'\.J~ 12 bb~~.:j Chromatogram 'lIel.:jfleli~6lIel~1'U~1elci1.:jb~el~11~1~bb'\.J~ 
(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 

'I7EJ.J7UOUUmJU'IWtfJ'i.:tn 7'J?,JEI OMICs - 20 - v'if 2 mnfJ:JJ 2554 - nUEl7E1U 2555," 
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~'\J~ 13 bbli1~,:j Chromatogram 'tJeJ,:jf'1eJ{~6lIeJ~1'lJ~".leJfl1,:jb~eJ~1".l~".l~bfl1 


(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 
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1Det.A Ch1/243nm 

~'\J~ 14 bbli1~,:j Chromatogram 'tJeJ,:jf'1eJ{~6lIeJ~1'lJ~".leJfl1,:jb~eJ~1".l~".l~~'U
" 

(HPLC conditions: mobile phase 32% acetonitrile, flow rate 1.9 mVmin) 

'J7!N7UQV'lJffJJ'IJ'Jil.t1fJ'Nn7:/51lCl OMICs - 21 - tJ~ 2 {P){I7f1JJ 2554 - nUCJ7ClU 2555," 



lit 'aU bb~::11il1'arut.J~ n1'a'VIfl~eJ.:l• 

'<\11 n fl1 'a'VI~6H)\l1~ m116'11 'a 61 ~6n CJmm~1'WfltJ~~6IltJ61jJ1Vh1~'U~6'I'VIB~'JCJ b'VIfl'Wfl Solid 
~ , 

Phase Extraction (SPE) ~ljJ~rlCJfl1'albfl'al~~~'lCJbfl~tJ\I HPLC (UV-Detector) 1~CJe'i'l\1B\I'<\Iln 
\ll'Wl~CJ"UtJ\I Blahova bb61~flru~ (2007) ~'Ul1bdtJ1oUbv16'1bfl~tJ'W~~ih)~'al~1'W"UtJ\I Acetonitrile 

~mJlb'1J'W 60:40 bb61~eJ~'alfl1'a1V161btJ'W 1 i161~Hi~'a~tJ'W1Yi fl1 Retention time (RT) "UtJ\I 

6'll'a61~mCJfltJ~~6IltJ61jJl~'a~1'W'<\I~ljr11 b vi1n'U 3.5 ('aU~ 1) ;\lbdm111911tJ81\1 b~ tJ~11jJl1 bfl'al~~Vll 
~ ~ 

~tJf[jJ'WfltJ~~6IltJ61~6'I.f111~ b~ CJ1 n'W'<\I~~'Ul1~ RT ~ 3.5 ljVlflbn~~'Wb 'Ii'W n'Wbb~ fl1'a bbCJ nVlfl"UtJ\I?ll'a 

fltJ~~6IltJmb61~?ll'a~'W 611'Wb~tJ~bJi~ b'<\l'W ('aU~ 2) ~1~CJ~\l1~Vilfl1'aU-r'U bU~CJ'WeJ~'al~1'WfldljJI ~ ~ 

boUjJoU'W"U tJ\l6'll 'a 61 ~6n CJ (!.,J ?ljJ~1~ 'W fl1 'al bfl'al ~~1~bVI m~6'ljJ n'U 1911 tJ 8 1\1 b~ tJ ~11 1~ CJ 1~lj fl1 'au-r'U 

eJ~'al~1'W"UtJ\I Acetonitrile ~mJlbtJ'W 32:68 bb61~eJ~'alfl1'a1V1mtJ'W 1.9 i161~~~'a~tJ'W1Yi ;\1 

~'Ul1 bdml1 1911tJ 81\1 b~ CJ1 n'Wml bml~~bYi CJ'U n'U?ll'a61~6n CJm~'a~1'WfltJ~~6IltJ61'<\1~1~r11 RT 
'" 

b'Vl1 n'U 5.1 ~'a \I n'W1~CJ?lljJl 'aflbbCJ nVl fl"UtJ\lfl tJ~~6IltJ61'<\11n6'l1'au'a~ ntJ'U ~'W 11'W1911 tJ 81\1 b~ tJ~1~ 
i~ b'<\I'W ('au~3-4) '<\11 n fl1'a'Vl~ 61 tJ\I'<\I ~1~mlv1jJl ~'a~1'W"u tJ \16'1 1 'a 61 ~6n CJ fl tJ~~6IltJ61~6'I~l\1'<\11 nfld ljJ 

~ ~ 

boUjJoU'W 0.0625 ppm ()\I 2 ppm lj~m~ru~btJ'Wb~'W~'a\l~r11 R2 bvi1n'U 0.998 (~U~ 5) ~\lm'Wfl1'a 
'Vl ~61 tJ\I.Q1~1 bml ~~Vll ~mf[jJ'W fl tJ~~6IltJ 611'W1911 tJ 8 1\1 b~ tJ~11~ ~ 1'W fl1 'a b~tJ~'<\Il n1'a \I b~tJ~ ~\lVl1~ 
'W'W'Vl'U~bb61~U'VlW)1'U'a1jJ~\I~'WbtJ'W"ill'W1'W~'U1911;\I(!.,J61 chromatooram ~1~ ('aU~ 4, 'aU~ 8-12)

"I , :::> 'V \I 

~~b~'Wl1ljVlflbn~~'W~r11 RT ~ 5.1 ;\I~'a\ln'U6'll'a61~mCJfltJ~~6IltJ61m~'a~1'W 'WtJn'<\lln.QiJ\I~'Ul1 
~ 

1'W'Ul\11911tJ81\1b~tJ~11ljVlfl~lj"u'Wl~1mKb~CJ\I baseline bn~~'W~r11 RT ~ 5.1 ('aU~ 6) 1'W"Uru~~ 
~ 

1'W'U1\11911tJ81\1('aU~ 7, 'aU~ 13-14) 1:J~'Ufl1'abn~Vlfl"UtJ\l6'll'afltJ~~6IltJ61~r11 RT ~ 5.1 '<\IlnoUtJjJ61 
~ ~ ~ 

b-dtJ\I~'W b'al~\I?I'au1~bVlCJ\ll1.y;fl~ b'al~'Ut!'WbtJ'WVlfl"UtJ\I?ll'afltJ~~6IltJ61 bb~ b~tJ\I'<\Il nl1U~jJlrufldljJ, 
boUjJoU'W"UtJ\lfltJ~~6IltJ611 'W1911 tJ81\1ljiitJ CJmn 1~ mQ~1~tJ81\1 ~\l1 'W1911tJ81\1 b~ tJ~111911~?ltJ\I ('aU~ 6) 

~ 

;\lljVl fl bn~~'W bb~ bn'W~ ~"ill n~"UtJ\I bfl~tJ\I~'<\I~?llm'a(11~1~ fl1'al bfl'al~~Vll ~JtJf[jJ'WfltJ~~6IltJ611 'W 
, v ~ 

1911tJ81\1b~tJ~11~1 mfl~tJ\lljeJ HPLC ~\l1:J?llm'a(1~tJ'U1'<\1'V1~V1\1V1jJ~1~ ~\li1'U1'WtJ'Wlfl~~\l~tJ\lth 

b'Vlfl'Wfl'Vll\l LC-MS-MS ~ljfldljJbbb61~fldljJ"illb~1~?I\lnl1 b'Vlfl'Wfl HPLC mU'a~CJn~1oUb~tJ~'WiJ'U 
~ , 

fldljJ (1 
~ 

n ~tJ\l"U tJ\l(!.,J61~1~'<\11 n fl1 'al bfl'al ~Vl1 'W flf\l.Q 

f11'a~1 b'W'U.:l1'U1'U~1\J~eJ'U~eJhfl:utl~ 3 

1. 'Vl~61tJ\lVll?1.f111~~bVllJl~?ljJ1'Wf11'al bfl'al~~?ll'afltJ~~6IltJ61~1m'Vlfl'Wfl LC-MS-MS 

:;>I,d " 57EJV7UiJUVflJJvral7fJr,mn3,]Cl OMICs - 22
v un 2 ffjmfJJJ 2554 - nUCJ7ClU 2555 



3.2 nl';i~WJ'U 1 b'Vl f'lil f'l 'Vll.:1~h1:I.l U'l n~ t'U nl';iI'l';i'J \11 bf'l ';il ::~~'U~ b~ fJ'J"liB.:I tiun~1n nl';ibn ~ , 
co 

f'l'Jl:Wbf'l';ifJ~ 

" 
<ij'U I'lB'U ~1b il'U.:Il'U 1~fJ 


"ii'J.:I~ 1 ..,11 m';iBBnbbuu1'W';ib:WB{U'UU';i';i'Vi'~;jl'U"lJB.:I~'U~b~fJ'J"liB.:Itiun~1nm';ibn~f'l'Jl:W bf'l~fJ~
... 
1.1 	 vi'lf11';jVnoUeJlJ6'l"tJB\I~'U 11 beta-hydroxylase 11.1 NCBI database 

1.2 	 t1lil1fl~leJl'Vl(#j"tJeJ\I~'U 11 beta-hydroxylase ~l~\lln NCBI ~\lVI:W(11:Wlb1CJ\I 1'U 

';jtJbbU'U FASTA 
" 

1.3 	 VI~\I\llmr'Ub1CJ\I~1~uil1fl~leJl'Vl(#j"tJeJ\I~'U 11 beta-hydroxylase ~1CJ program 

Clustal W b~eJ\I~vi'lf11';jVll conserved region 1'U~1~U'U1flrueJl'Vl(#j 
1.4 	 VI~\I\lln~'Uvi'lf11';jeJeJn bbuu1'V'l';j b:WeJ4~?I'Uh\lln~1~U'u1ArueJ1Vl(#j~l~ 

"ii'J.:I~ 2 m';i~ti~m~il'Jf'l~Bn (RNA) \lln~'Jmh.:lb~B~1'J l~fJt"li"U~~ti~ RNA mini YRB 50, 
2.1 	 t1l(1)1eJ~l\1b~eJ(11tJ~:lJll'l';j 500 1:wlfl';j~~';j:IJlb~:IJ?f1';j6'l~6'l1CJoJvjbvjeJ4 (RBC lysis 

buffer) 1.5 :n6'l~~~';jl:m:w1VlboUln'U1(11CJ'V'l~nVl6'leJ(111tJm 

2.2 	 t11V16'leJ(11Vl(116'leJ\I~\ln~111tJbb"li1'ULllbb~\I 10 'Ul'Vl bb6'l~vi'lf11';j'V'l~nVl6'leJ(111tJ:lJl 
" 

2-3 fl-r\l';j~Vlll\1f11';jtJ:w 

2.3 	 t1lhJ~'UbVl~CJ\I~ml:IJb~1 2500 rpm b'U'Ub16'l1 3 'U1Vi ~~ruVl.!J:n 4 °C bb6'l~ 
b'Vl?fl';j6'l~6'llCJ~1'U1?f~\I 

2.4 	 b~:IJ?fl';j6'l~mCJoJvjbvjeJ4 (RBC lysis buffer) tJ~:Wl~';j 500 1:wlA';j~m6'l\l1'U~1'U"tJeJ\I 

~~neJ'U bb6'l~vi'lf11';jb"tJ~1~1mA~eJ\I vortex 1VlboUln'U 

2.5 	 t1l1tJ~'UbVl~CJ\I~ml:IJb~1 2500 rpm b'U'Ub16'l1 3 'U1Vi ~eJruVl.n:n 4 °C bb6'l~ , " 
bVl?ll';j6'l~mCJ~1'U1?f~\I 

2.6 	 b~:IJ?fl';j6'l~mCJoJvjbvjeJ4 (RB buffer) tJ~:lJl~';j 400 1:IJlm~~';j6'l\l1'U~1'U"tJeJ\I~~neJ'U 

bb6'l~'Vhf11';jb"tJth~1mA~eJ\I vortex1VlboUln'U 

2.7 	 tJ:lJVl6'leJ(11'Vl(116'leJ\I~eJruVl.n:nVleJ\lbU'Ubdm 5 'U1Vi , " 
2.8 	 bVl?fl';j6'l~mtJ(I)1eJ~l\1t.J?f:IJ6'l\lltJ1'Ub~~~6'lb~eJ4AeJ~:lJt1 (Filter Column Set) 

2.9 	 t1l1tJ~'UbVl~CJ\I~ml:IJb~1 13,000 rpm bU'Ub1m 2 'U1Vi 

2.10 	 111)(11 ?f1'U"tJ 1)\I~ 6'l b~ 1) 41"11) ~:lJt1~\I bb6'l ~ (11 (11?fl ';j6'l ~ 6'l1 tJ (1)11) ~ 1\1~ ~ l'U f11 ';j m eJ \I ~1 tJ 
" 

~6'l b~eJ4fleJ~:lJt16'l\l1 'UVl6'leJ(11Vl(116'leJ\l1VllJ (microcentrifuge tube) 

2.11 	 b~1tJ:lJb~~fleJ~:lJt1m+u (RB column set) 

2.12 	 b~:IJ?fl';j6'l~6'l1tJ 70% beJ'Vll'UeJ6'l tJ~m~';j 500 1:IJ1A';j~~';j6'l\l1'UVl6'leJ(1lVl(1l6'leJ\I bb6'l~ 

~m:IJ1VlboUln'U'vl'Um(11 tJ1oiff11';jtJ btJ~ 

2.13 	 (11(11?fl';j?f~6'll tJ~1eJ~l\1~ b~:IJ beJVll'UeJmb~1 500 1:IJlA';j~m1?f1'UAeJ~:lJt1eJ1Hj
" 

(RB column)
01' d ~ 	 d.d 	 c.:2.14 	 'Ul tJU'UbVl1CJwlml:IJb11 13,000 rpm bU'Ubdm 2 'U1Vl 

2.15 	 bVl?fl';j6'l~6'l1tJ~'lJ~AeJ~:lJt1 (flow-through solution) ~\lbb6'l~t1l?fl';j6'l~6'l1tJI'1JeJ~l\1 
~bM:IJ bBVl1'UeJ6'l~bVI~eJm1?fAB~:lJt1b~:IJ 

2.16 	 t1l1tJ~'UbVl~CJ\I~ml:IJb~1 13,000 rpm bU'Ubdm 2 'Ul'Vi 

:;>,d 	 '" 'i7cFJ7UfJlJUi;YJJu-rtl.f1frJ.Jn7-r?:VCl OMICs - 23 - u'YJ 2 I1IfI7f1JJ 2554 - nUCJ7ClU 2555 
v . 



2.17 	 bVl~l';l(;1~mCJ~'Il~f1€J~JJtJ (flow-through solution) i'l bb(;1~'l11f1€J~JJtJ~'1f)ciTJ1~ 
1'U"'6'1€J~bfhJ~l';l6'1~6'1lCJ (collection tube) 

2.18 	 b&iJJ~l';l(;1~mCJ'\J'V'lb 'V'l€J1 (R-W1 buffer) LJ~JJ1~';l 400 lJJ1f1';l~~';l (;1'11'UfI€J~JJtJ 
:.:: o~ I d d ~ 	 c::! d 

\l1f)'U'U'UlbLJU'UbwJCJ'IVlmlJJb';l1 13,000 rpm bU'Ub1m 1 'U1Vl 

2.19 	 bVl~l';l(;1~mCJ~'Il~f1€J~JJtJ (flow-through solution) i'l bb6'1~'l11f1€J~JJ'Ul~"l 'U 

"'(;1€J~bn'IJ~l';l(;1~mtJ (colLection tube) 

2.20 	 b&iJJ~1';l(;1~6'1lCJU'V'lb'V'l€J1~t:-J~JJb€JVll'U€J6'1bb~1 (R-Wash buffer) LJ~JJ1~';l 600 

lJJ1f1';l~~';l (;1'11'UfI€J~JJtJ \l1f)'!'U'l111LJ~'Ub"'~CJ'I~mlJJb~1 13,000 rpm bU'Ub1m 

1 'U1Vi 

2.21 bVl~l';l6'1~mtJ~'Il~f1€J~JJtJ (flow-through solution) i'l bb(;1~'l11f1€J~JJ'Ul~"l'U"'(;1€J~ 
bn'IJ~l';l6'1~mCJ (collection tube) 

2.22 	 'l111LJ~'Ub"'~CJ'I~mlJJb~1 13,000 rpm bU'Ub1~l 3 'U1Vi b~m'h1~bJJ~~f)"Il 
(Matrix) 1'UfI€J~JJtJbb~'1 

2.23 	 'l11 f1€J~JJtJ€J11u (RB column) ~ bb ~'1 bb~11~1'U"'6'1€J~Vl~(;1€J'I1",l.J~LJ';llf'l\ll f) 
RNase 

2.24 	 b&iJJJlf)~'U~LJ';llf'l\llf) Rnase 50 lJJ1f1';l~~';l(;1'1~';l'l~1'Uf)m'l'll€J'IfI€J~JJtJ bb(;1~ 
~'1i'll11~J1V1~~\Jb'Ul~bJJ~~f)"Il (Matrix)1'UfI€J~JJtJbU'Ub16'11 3 'U1Vi 

" " 
2.25 	 'l111LJ~'Ub"'~CJ'I~mlJJb~1 13,000 rpm bU'Ub16n 1 'U1Vi b~m;hf)1';l'll~m~ 

1';l1'lJti1f1~Bf)'IJ~~Vli€J€Jf) (Purified RNA), 
2.26 	 'l11~1';l~n~~1~ (Purified RNA) 1~1'U"'6'1€J~VlV16'1€J'I1",l.J bb6'1~bn'IJ~m\J"'.f1jJ, " 

-80 0
( 

·lb-!l~ 	 3 f)1~~~dlil~B'IJ RNA ~~nV11~ ~dmVlf'liAf'l Gel Electrophoresis 

3.1 	 'l11~1';l(;1~mCJu'V'lb'V'l€J1 (1 % TBE buffer) JJl'ei'U1~~€J'U \l1f)'!'UbVl~1';l6'1~mCJ(;1'11'U, 
m~b\l(;1 \l1f),!'U11'1",:=j (comb) b~€J1~bil~"1l€J'I1'Uf)1';l"'CJ€J~~1';l ';l€J1~b\lmb~'1~1 
~'1'l11",:=j€JBf) 

3.2 	 'l11~1€J~1'1 RNA ~r:ln~l~ JJ1t:-Jr:lJJn'IJ~EJ€JJJ (Loading dye) 1'UrJml~1'U 4:1 

LJ~JJ1~';l~BLJ~JJlm bb(;1~~~JJ1~b-Uln'U 

3.3 	 \l1f)'!'U'l11r:11';l~~JJ(i'\''1f)cil1 "'CJeJ~(;1'11'U"1l€J'I11'1'IJ'Ub\l(;1 

3.4 	 vllf)1';lbbCJObbtl'IJ RNA ~~nV11~ ~1mfl~€J'I GeL ELectrophoresis 

~1'1~f)CJ1'V'lvh 100 L16'1v1 bU'Ub16'11 30 'U1Vi 

3.5 	 \l1f)'!'U'l11b\l6'1~lmLJEJ€JJJ~1CJ Gel Star bU'Ub16'11 30 'U1Vi 
o 1- 1 ' "d3.6 	 'Ul u~eJ'I~bbfl'IJ RNA ~1mm€J'I UV-Transilluminator 

" 

1V1CJ1imlJJ 

'i7lN7UiJtJvmJU'iru7FJ'i.Jm'i?~CJ OMICs - 24- 0i12 Ifjfl7FJ:tJ 2554 - nuCJ7CJu 2555 
" 



~~n1';i'VIfl~eJ\I 
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M17843 
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AH003250 . 1 

000361 


CLUSTAL 2.1 mUltipl e s equence alignment 

M17843 ----AGGATGGCACTGTGGGCAAAGGCCAGGGTGCGGATGGCAGGGCCCTGGCTGTCCCT 56 

--- - AGGATGGCACTGTGGGCAAAGGCCAGGGTGCGGATGGCAGGGCCCTGGCTGTCCCT 56 

GGGCAGGATGGCACTGTGGGCAAAGGCCAGGGTGCGGATGGCAGGGCCCTGGCTGTCCCT 60 


RR********.******* ** **.* * ** ** *** * ******** * * ** * *** • • **.** 

GCATGAGGCACGGCTACTGGGCACAAGAGGTGCTGCAGCCCCCAAGGCGGTGCTGCCCTT 116 

GCATGAGGCACGGCTACTGGGCACAAGAGGTGCTGCAGCCCCCAAGGCGGTGCTGCCCTT 116 

GCATGAGGCACGCCTACTGGGCACCAGAGGTGCTGTAGCCCCCAAGGCGGTGCTGCCCTT 120 

*****.*.** * * R* ** .* . * * ** n* ******** ** ****** * ** ************ * 

CGAAGCCATGCCCCGGTGTCCTGGCAACAAGTGGATGCGGATGCTGCAGATCTGGAAGGA 176 

CGAAGCCATGCCCCGGTGTCCTGGCAACAAGTGGATGCGGATGCTGCAGATCTGGAAGGA 176 

CGAAGCCATGCCCCGGTGTCCTGGCAACAAGTGGATGCGGATGCTGCAGATCTGGAAGGA 180 

***** * ** **********.**.************** ***** * ***** * **** ** * *** * * 

GCAGGGTTCTGAGAACATGCACTTGGACATGCATCAGACCTTCCAGGAGCTGGGGCCCAT 236 

GCAGGGTTCTGAGAACATGCACTTGGACATGCATCAGACCTTCCAGGAGCTGGGGCCCAT 236 

GCAGGGTTCTGAGAACATGCACTTGGACATGCATCAGACCTTCCAGGAGCTGGGGCCCAT 240 

** ** ***** ** *** * *** * ******* ***** * **** ** * *** * ******* *** *** *** * 

TTTCAGGTACGACGTGGGAGGGAGACACATGGTGTTCGTGATGCTGCCCGAGGACGTGGA 296 

TTTCAGGTACGACGTGGGAGGGAGACACATGGTGTTCGTGATGCTGCCCGAGGACGTGGA 296 

TTTCAGGTACGACGTGGGAGGGAGACACATGGTGTTCGTGATGCTGCCCGAGGACGTGGA 300 

n* ** * **** ********* * ** * * ** * ** ********* ** * *** ************** *** 

GAGGCTGCAGCAGGCGGACAGCCATCACCCCCAGCGGATGATCCTGGAGCCCTGGCTGGC 356 

GAGGCTGCAGCAGGCGGACAGCCATCACCCCCAGCGGATGATCCTGGAGCCCTGGCTGGC 356 

GAGGCTGCAGCAGGCGGACAGCCGTCACCCTCAGCGGATGATCCTGGAGCCCTGGCTGGC 360 

* *** ****** * ******* ***** ** **** **** ** * *** * ****************** 

CTACCGACAGGCTCGCGGGCACAAGTGTGGCGTGTTCTTGCTCAACGGGCCCCAGTGGCG 416 

CTACCGACAGGCTCGCGGGCACAAGTGTGGCGTGTTCTTGCTCAACGGGCCCCAGTGGCG 416 

CTACCGACAGGCTCGCGGGCACAAGTGTGGCGTGTTCTTGCTCAATGGGCCCCAGTGGCG 420 

** * *********** ** ************* *** ******* * ***** ** ** ********** 

TTTGGACCGACTGCGGCTGAACCCAGACGTCCTCTCGCTGCCAGCCCTGCAGAAGTACAC 476 

TTTGGACCGACTGCGGCTGAACCCAGACGTCCTCTCGCTGCCAGCCCTGCAGAAGTACAC 476 

TTTGGACCGACTGCGGCTGAACCCAGACGTCCTCTCGCTGCCAGCCCTGCAGAAGTACAC 480 

** *** ***** ***************** ** * ** ** ** * ************** ** * *** * ** 

GCCCTTGGTGGATGGCGTGGCCAGGGACTTCTCCCAGACC 536 · F3 
.GCCCTTGGTGGATGGCGTGGCCAGGGACTTCTCCCAGACC 536 · .GCCCTTGGTGGATGGCGTGGCCAGGGACTTCTCCCAGACC 540 · .* * * ************ ************* ** **** ****** 

GAATGCTCGGGGGAGTCTGACCCTGGACATCGCGCCCAGGCTCTTCCGCTACACCATCGA 596 

GAATGCTCGGGGGAGTCTGACCCTGGACATCGCGCCCAGGCTCTTCCGCTACACCATCGA 596 

GAATGCTCGGGGGAGTCTGACCCTGGACATCGCGCCCAGCGTCTTCCGCTACACCATCGA 600 

** * ** * * * ** * ************* * **** ** * ******* ***** * ***** * ** ** * ** 

AGCCAGCACCTTAGTCCTTTACGGGGAGCGGCTTGGCCTTTTGACCCAGCAACCAAACCC 656 

AGCCAGCACCTTAGTCCTTTACGGGGAGCGGCTTGGCCTTTTGACCCAGCAACCAAACCC 656 

AGCCAGCACCTTAGTCCTTTACGGGGAGCGGCTTGGCCTTTTGACCCAGCAACCAAACCC 660 

** ***** ***** * *** *** **** ******* *** ** *** * ** **** * * ***** ** * ***** 


83 

TGACAGCCTGAACTTTATCCACGCGCTGGAGGCCATGTTGAAGTCCACCGTGCAGCTCAT 716 

TGACAGCCTGAACTTTATCCACGCGCTGGAGGCCATGTTGAAGTCCACCGTGCAGCTCAT 716 

TGACAGCCTGAACTTTATCCACGCGCTGGAGGCCATGTTGAAGTCCACCGTGCAGCTCAT 720 

** ** **** * ******* **************** * ** ************** * ***** ***** 

GTTTGTGCCCAGGCGCCTGTCACGGTGGATGAGCACCAACATGTGGAGGGAGCACTTTGA 776 

GTTTGTGCCCAGGCGCCTGTCACGGTGGATGAGCACCAACATGTGGAGGGAGCACTTTGA 776 

GTTTGTGCCCAGGCGCCTGTCACGGTGGATGAGCACCAACATGTGGAGGGAGCACTTTGA 780 

************ * * ******************* * ** * * **** ******** * ******** * 

GGCCTGGGACTACATCTTCCAGTATGCCAACAGAGCCATCCAGAGAATCTATCAGGAGCT 836 

GGCCTGGGACTACATCTTCCAGTATGCCAACAGAGCCATCCAGAGAATCTATCAGGAGCT 836 

GGCCTGGGACTACATCTTCCAGTATGCCAACAGAGCCATCCAGAGAATCTATCAGGAGCT 840 

* ** * *** * **** ************ ***** ** ******** * * * ** * ** ** * ** ** * **** * 

GGCCCTCGGCCACCCGTGGCACTACAGCGGCATCGTGGCAGAGCTGCTGATGCGAGCAGA 896 

GGCCCTCGGCCACCCGTGGCACTACAGCGGCATCGTGGCAGAGCTGCTGATGCGAGCAGA 896 

GGCCCTCGGCCACCCGTGGCACTACAGCGGCATCGTGGCAGAGCTGCTGATGCGAGCAGA 900 

****** ** ****** ************** * ***** ************* * ******** **** 

CATGACCCTGGATACCATCAAGGCCAACACGATCGACCTCACTGCTGGGAGTGTGGACAC 956 

CATGACCCTGGATACCATCAAGGCCAACACGATCGACCTCACTGCTGGGAGTGTGGACAC 956 

CATGACCCTGGATACCATCAAGGCCAACACGATCGACCTCACTGCTGGGAGTGTGGACAC 960 

***************** * *** * ****** * ** * *** * ****** ** **** ** ******** ** 

GACAGCCTTCCCCTTGCTGATGACTCTCTTTGAGCTGGCTCGGAACCCGGAGGTGCAGCA 1016 

GACAGCCTTCCCCTTGCTGATGACTCTCTTTGAGCTGGCTCGGAACCCGGAGGTGCAGCA 1016 

GACAGCCTTCCCCTTGCTGATGACTCTCTTTGAGCTGGCTCGGAACCCGGAGGTGCAGCA 1020 

** ****** ***** * * ***** ** **** ****************************** ** ** 

GGCGGTGCGCCAGGAGAGCCTCGTGCCTGAGGCCCGGATCTCAGAAAATCCCCAGAGGGC 1076 

GGCGGTGCGCCAGGAGAGCCTCGTGCCTGAGGCCCGGATCTCAGAAAATCCCCAGAGGGC 1076 

GGCGGTGCGCCAGGAGAGCCTGGTGGCTGAGGCCCGGATCTCAGAAAATCCCCAGAGGGC 1080 

************ * * ** * **** *** ** *** ** ** **** ***** ** ******** * ** *** 

CATCACGGAGCTGCCTTTGCTGCGGGCGGCCCTCAAGGAGACCTTGAGGCTGTACCCCGT 1136 

CATCACGGAGCTGCCTTTGCTGCGGGCGGCCCTCAAGGAGACCTTGAGGCTGTACCCCGT 1136 

CATCACGGAGCTGCCTTTGCTGCGGGCGGCCCTCAAGGAGACCTTGAGGCTGTACCCCGT 1140 

** ****R**** * ***a* ** * ** * * ******************* * ************** * * 

~7cJ.37Ui:iTJTJf{JJTJrru1fJ r,m7r?~CJ OMICs - 25 - vii 2 ~mfJJJ 2554 - nUCJ7CJ'IJ 2555,
" 

• 
I~046'1fq 
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'atJ~ 15 .... 

GGGTATCACCTTGGAGCGGGAAGTGAGCTCGGACCTGGTGCTGCAGAACTACCACATCCC 1196 
GGGTATCACCTTGGAGCGGGAAGTGAGCTCGGACCTGGTGCTGCAGAACTACCACATCCC 1196 
GGGTATCACCTTGGAGCGGGAAGTGAGCTCGGACCTGGTGCTGCAGAACTACCACATCCC 1200 
** * ************* * *** ** ******************** **** * ******* w*** ** 

AGCTGGGACGCTGGTGAAGGTCCTACTCTATTCCCTGGGTCGAAACCCCGCCGTGTTCGC 1256 
AGCTGGGACGCTGGTGAAGGTCCTACTCTATTCCCTGGGTCGAAACCCCGCCGTGTTCGC 1256 
AGCTGGGACGCTGGTGAAGGTCCTACTCTATTCCCTGGGTCGAAACCCCGCCGTGTTCGC 1260 
******* * ********** * ************* * ** * ** ** *** *** * *** *** ** *** * * 

CAGGCCTGAGAGCTATCACCCCCAGCGCTGGCTGGACCGCCAGGGCTCTGGAAGCAGATT 1316 
CAGGCCTGAGAGCTATCACCCCCAGCGCTGGCTGGACCGCCAGGGCTCTGGAAGCAGATT 1316 
CAGGCCTGAGAGCTATCACCCCCAGCGCTGGCTGGACCGCCAGGGCTCTGGAAGCAGATT 1320 
** ** ** * ******* ** ** ******* ****** ***** **** * *** * * ***.********** 

CCCGCACCTGGCCTTTGGCTTTGGCGTACGCCAGTGCCTGGGGCGGCGCGTGGCTGAGGT 1376 
CCCGCACCTGGCCTTTGGCTTTGGCGTACGCCAGTGCCTGGGGCGGCGCGTGGCTGAGGT 1376 
CCCGCACCTGGCCTTTGGCTTTGGCGTACGCCAGTGCCTGGGGCGGCGCGTGGCCGAGGT 1380 
*** *** * ** ** * *** ** * * ***** * ** ** ** ********** * ** *** * ** * *** ***** 

GGAGATGCTGCTCCTGCTGCACCATGTGCTGAAGAACTTCCTGGTGGAGACACTGGAGCA 1436 
GGAGATGCTGCTCCTGCTGCACCATGTGCTGAAGAACTTCCTGGTGGAGACACTGGAGCA 1436 
GGAGATGCTGCTCCTGCTGCACCATGTGCTGAAGAACTTCCTGGTGGAGACACTGGAGCA 1440 
** *** ************* ***** ** **** ** ********** * ** ** *** * ******** * * 

AGAGGACATAAAGATGGTCTACCGCTTCATACTGATGCCCTCCACCCTGCCCCTCTTCAC 1496 
AGAGGACATAAAGATGGTCTACCGCTTCATACTGATGCCCTCCACCCTGCCCCTCTTCAC 1496 
AGAGGACATAAAGATGGTCTACCGCTTCATACTGATGCCCTCCACCCTGCCCCTCTTCAC 1500 

************************************* ********* * ** * ***** ***** 

bb~~HIn1'ab~~..:j~1~'lJ'u1fl~181'VItil'tl8..:j~'lJ ll-Beta HydroxyLase 

CLUSTAL W 

~'HJ1tJ'abbn'all 

'atJ~ 16 bb~~..:jbb11'U RNA 7il1nn1'a'Yh 1% GeL Electrophoresis.... 

57tJi17ufJ'uumJu'SfllTfJ'r.Jn7'S:S11tJ OMICs - 26 - uri 2 (lJi:/7f'J:t.I 2554 - rJUtJ7tJU 2555,
" 



a~'\.JLLa::1~1~ru~anlWI~ae:J.:I• 

~J1nfl11~n~1~'U ll-Beta Hydroxylase ~ln~l'U~B~~ NCBI ~11~~1~11~ 
"" \J 

BBnbb'U'U Forward primer ~B 5' TGAAGGCGAGGGTGCTG 3' bb~::: Reverse primer ~B 

5' ACTTCAACATGGCCTCCAG 3' ~\liJfll1~"illb'V'l1:::~a~'U~~uh "il1mr'U~lm1~n~ RNA ~ln 
~leJ~l\lb~B~ bb~:::Vl~~B'U RNA ~~n~lv1~hmVlflDfl Gel Electrophoresis 'V'l'Ul1 iJ RNA B~1'U 
~lB~1\lb~B~11 <il'l~ 1~11mll~11~n~ RNA m~'Ibfl11~~ eDNA b~m~~tJ~mrubb~:::~n~l 
f'l11lJ"illb'V'l1:::"1JB'Il'V'l'h~B1~B1tJ 

n1~~hbih.!.:Il'U1'U<t1'U\ile:J'U~e:Jl'\.J1'UtI~ 3 

~lm1~\lbfl11:::~ eDNA ~ln RNA ~~n~lv1~ln~leJ~l\lb~B~ bb~:::~lm1b~~tJ~~lru~11 
~'UDn11~vnv1v11mVlflDfl Real-time PCR, 

17tN7UuUUfi1JU'SflI1ws.Jn7'S:'}1lCJ OMICs - 27 - vii 2 (1)fi7FJJJ 2554 - nuCJ7CJu 2555,v 



3.3 	 n1~HfbVlflUflVl1{j Fourier Transform Infrared (FTIR) spectrometer 1'Un1~1LfI~1::~ 

LL'6'I:: LmmJ bVi mm11~ bb~ n ~1 {j'tJ eJ {j'VI~VJ{j noti'U1'U bij~ bileJ ~bb~{j'tJtl {j11 
~ 

., 
'ti''U~eJ'U~1 bU'U{j1'U1~V 

'ti1{j~ 1 n1~bn'U~1eJV1{jbiltl~11~1~ W'Ulj'6'ln~~~'U~1~~'ULL'6'I::"!f1fi:~Lci~hyjtl~~1\)1bfl~1::~ 
~ ." 

'VI~VJ{jnoti'U1'Ubij~bileJ~bL~{j'tJtl{j11~hVLVlflUflVl1.:J FTIR spectrometer 
" 

1.1 	 Ln'UI'1Jtlth\lL~tl~11~ln1~\l~h~~1~\l'VI1~'U'U'Vl'U~LLm~tJ'Vl~lil.;j ~1~~~::'U111'Urn~" , 
'Vl~'6'Itl\l~ 1 1~vt11L~tl~11,,~~1~\n'Uh.!'VI'6'Itl~'Vl~'6'IB\l~~"I~ heparin dJ'U 

B.:jfltJ~::nB'ULL~rJ'WI1tJLn'U1'UflciB\li'hml~L~'U~~mU'VI.n~~1 , 	 " 
1.2 	 L~B fl"''Um ~\l~B\ltJ[jU~ rn ~1~t111'11B~ I'lL~€l~11~1I'lm~'UL'VI~ CJ\l~'UVil~ v LI'l~€l\l 

centrifuge ~ 3,000 rpm dJ'Unm 10 'U1ViL~mLvfl~'Uy.jm"~ILL'6'I::L~~L~€l~LL~'l 
€l€lfl~lfln'U 

1.3 	 ~~1'11€l~1'lL~~ L~€l~ LL~\l~LLtJ fl~'U~11"b'U'VIil€l~'Vl ~ il€l\l'VI"'\l~lfltT'U~I \l L~~ L~ B~ Lb ~\l 
" 
1'l1tJ 0.9% Normal Saline LL~1t11 ~1 ~'UL'VI~tJ\l~'Uffi~ml'l~€l\l centrifuge ~ 
3,000 rpm LU'Unm 10 'UIVi i'h1'U"'fl"ru::L~tJ1n'U~'Ufl11"I~il::mV~1'U'U'U1" 

o 1. I 	 ~ 1",J ~ '1"'U1 ubfl'U 1'Vl€lru'Vl.n~ -80 O( ':il'Ufl1T<il:: "IJ\lI'U , 	 " 

'ti1.:J~ 2 n1~b~~V~ ~1tlV1'Hij~ bileJ~ bb~.:jrieJ'U'l11~11.u1 bfl~1::~~1VbVI flUflVI1.:J FTIR 

spectrometer 

2.1 	 t11L~~L~€l~Lb~'l~€lru'Vl.n~ -80 O( 1 1 'l1'U€lru'Vl.niJ~€l'l 
, \J 	 , \J 

,J""2.2 	 ~~ 1'11€l~1'lb~~L~€l~LL~'l tJ~~I(>l';i 20 IJl1?1b'Umicro tube 'Vl~?lI~il::illtJO .2% 
" 
KS(N tJ~~I(>l~ 180 IJl 

2.3 	 'VhI'11€l~1'l1~bU'UL-dm~tJ1n'Ul~ml'l~€l'l vortex 

2.4 	 ~~?ll ~~1€l~1'l 10 IJl il'l1'U silica mirror plate Lfl~V?ll~~1€l~1'l1~~1 
2.5 	 \'hhJ1?1b'Ul(1~~m l~;ff'UL~€l1~~1€l~1'lLL~'l€l~I'l-U€lV 16 .a-11~'l 

" 
2.6 	 t111tJl~?lLtJfl(>l~~1'l1ml'l~€l'l FTIR spectrometer (Bruker Optics GmbH, 

Ettlingen, Germany) b~€ll LI'l~I::1-1'V11'Vl~oW'lnoJj'U1'U~1€l~1'l 

:",d 	 ..,
r7CN7UQUUflJJUSJlJLFl'r-3mr5,j'EJ OMICs - 28 - u'Vi 2 {1}6nFJ3.J 2554 - nUEf7EJU 2555 v 	 , 

http:bb~.:jrieJ'U'l11~11.u1
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';itlvl17 R1LQ~EJmtln\Vl~~'tItl..:ltl'U\~\Hhh~uvl6'ltl..:l (Secondary derivatives) 'tItl..:l C-H 
~ . 

stretching 'tItl..:lL~~L~tl~LL~..:IvlbbEJn1~\l1n11vl~1'Un1';iL~tl~bbU'U IsLamic method 

bb~~ Non-IsLamic method 

\Vl1';i1..:1Vi 1 n1';i L t1~EJU LVi EJUfi111~ Lb\Vl n(i\ 1..:1 ';i~Vl11..:1V11i.w..:l n<ti'U'tI tl..:l11vl ~ 1'U n 1 ';i L~tl ~ bb UU 
~ 

IsLamic method LL~:: Non-IsLamic method 

Functional groups Islamic Method Non-Islamic Method 

1. Olefinic= CH stretching, V= (CH) 0.016 ± 0.003* 0.024 ± 0.013 

2. CH3 asym. streching, vas(CH3) 0.478 ± 0.061* 0.580 ± 0.043 

3. CH2 asym. streching, vas(CH2) 0.400 ± 0.050* 0.450 ± 0.036 

4. CH3 sym. Streching, vs(CH 3) 0.256 ± 0.034* 0.287 ± 0.016 

5. CH2 sym. streching, vs(CH2) 0.040 ± 0.031 0.038 ± 0.002 

VaLues are expressed as the mean ± SD *P< 0.05 Islamic Method vs Non-Islamic 

Method 

OJfj d 
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~'atJbb6'l::1"1'aru~6'ln1'aVl~6'l~N• 

b-1N1'U1..ijfJd fi1bu~fJ~LtJn~~1J"lJv.:jV'4~'U5"1~'U~~v.:j~1~"illnnl'a1bl"1'al~";b~~b~eJ~bb~':] 
~lmVll"1iJl"1'V11':] FTIR spectrophotometer ~mh!.n1i'a~~mllJbb(9Jn(9h':]"UeJ':] C-H stretchin~ ~ 
bil~;ff'U'U'UllJbf1nwlJtl':]b~~b~tlmb\il':]~bbtJn1~"illn11~~.h'Un1·H~v~)bb 'U'U Islamic method bb6'l::, 
Non-Islamic method ('atJ~ 17) "illnm'al':]~ 1 b~\ilb~eJ~bb~':]~bbfJnl~"1n1d~~.h'Un1'aL~v\il

'U 

bLU'U Islamic method ~'Ul1 C-H stretchin~ "Utl':] phospholipids iifi1Lu~V Olefinic V= 

(CH) (0.016 ± 0.003), Vas (CH3) (0.478 ± 0.061), Vas (CH2) (0.400 ± 0.050), VS (CH3) 

(0.256 ± 0.034), VS (CH2) (0.040 ± 0.031) l'U"lJru::~b~~b~eJ\ilbb~':]~bbvnl~"1n1d~~1'1..!n1'a 
L~v~LL'U'U Non-Islamic method ~'Ul1 C-H stretchin~ "UeJ':] phospholipids iifi1Ltl~fJ 
Olefinic V= (CH) (0.024 ± 0.013), vas (CH3) (0.580 ± 0.043), Vas (CH2) (0.450 ± 0.036), 

VS (CH3) (0.287 ± 0.016), VS (CH2) (0.038 ± 0.002) ~11J"1~'U 

"lnn1'aLmV'UbViv'Ufi1Lu~V C-H stretchin~ "lJv.:j'Vi~VJ.:jn~'U"1m~~L~V~Lb~.:j"lJv.:j1d~.:j 
~v.:jn~1J ~'Ul1 Olefinic V= (CH), Vas (CH3), Vas (CH2) bb6'l:: VS (CH3) iil'td11JbL\9ln~1.:jl'U1d 

~.:j~v.:jn~1JV~1.:jii'l1mh~qj (p-value < 0.05) 1~vfi1bu~vC-H stretchin~ "lJv.:j'Vi~VJ.:jn~'U 
"1m~\ilb~v~LL\9l.:jLLvnl~"1n1d~~1'Un1'aL~v~bb 'U'U Islamic method iiLL'Udl-U1J~ln11 
fi1bu~V C -H stretchin~ "lJv.:j'Vi~VJ.:jn~'U"1m~\ilb~V\ilbb\il.:jbbvn1~"1n1d~~1'Un1'H~v~bb'U'U 
Non-Islamic method 

J7EJ.J71HJlJUflJJUJal1f'Jr.Jn7J?9EJ OMICs - 30 
v iJyf 2 PJfi7f1JJ 2554 - nl.W7EJU 2555 
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