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~ ~ 

rllUf)'ll'Uflru::: m) lJf)l) ttrl'lJ'U If)l) If'I') 'hl~ n'il!lo::: 'iY'lfllJ l! 'l1 'l'lfl~ ('fff'l''lf ,) 'I 'U ll'U::: ~,j)::: 'ffl 'U 'l1'U IMT-GT U'l 

1~'t.lll'ff'UV 1 m 'l f)l)illm~ V'l "f)ln-fI'lJ'U1) :::'lJ'lJ'lJ) ru If)l) i'VI VIf'1'l 'ff(9l f!lo::;I'VIfll 'U 10VBlnl ol~'l eJ'lfl) 1lJ 
~ 

.e4 ~ QJ 

(Holistically Integrated Halal Science and Technology System '\1)eJ Hogistics) l'WeJvm::;~'lJfJru.fl1'W!lo::: 

1 'ff1lJ.fl1'W rlf)'hlW ~~(9l nru~!l 0::: 'lJ1 fll) ~J1 010'11 eJ'l,j)::: l'VIf'I'l 'VI v'l 'U (9l nl~ eno 1 0 1 0 fl!~ eJ 'II V1V 1 eJfll 'fffll) 

ri 'leJeJf)" I~v'IIeJf'lJ'l'lJ,j) :::lJlru 'ffU'lJ 'ff'U 'U 'illfl!I~'U f)l) 'lJ1 '\11)) 1'lff)l) llN'U~'U 'W, f'I', 2 S S 2-2 SS4 !l0::: 1 m 'l f)l)• 
(9l1lJ'U lv'tJ1 V(9l1lJfll) 1 'ff'U eJ'IIeJ'l 'fff'l''lf, m :::vt'll~f'lJ eJ'U lJ~(9l1lJlJ~flru::: f1! lJ'U(9l1 'I 'U f)l),j) ::;'lflJ1'U ~ 28 (9l nlfllJ 

q ~ 'II 'II 

(9l1lJttr'U 1imru~,j):::I'VIf'I'l 'VIVl! ~'l~eJ~,j)::;'l1lJ'j::;i'lJf~lJ'U(9l1'UeJ'l IMT-GT IrleJ1'U~ 23 I9JnlfllJ 2551 

ru llieJ'l,jll~lJU'l ,j)::;I'VIf'I'U'U 1~ii19lv 

3, 1~ eJ 'ff ~1 'l1 fl ) 'l 'Ii 1 V11'eJ 'l ,j 5';~ f) 1 ) i'VI V1 f'I' 1 'ff (9l { B 1 0 1 0 'I 'U) ::: ~'lJ 'U 1 'U 1 'If 1 ~ I~ lJ 'ill f) 1fl) 'l'li 1 V 

Q,.' ~ ~<V 
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'11' v,nJ5~ fll'j 1'Vl til fl'l{YVl fen m(1 1'W n~1J'fI 111J~ 11J iJV {Y11Jl'I1 ~ tl1J!ft''j 1l ~ ou V'W I ~\'w !9ftl -1J 1!(1 !9ftl 

1h~!'Vlft'1'Vltl (Indonesian-Malaysia-Thailand Growth Triangle 'I11v IMT-GT) 

4. 	 n,iV'lJtJ1t1'f1 111J~ 11JiJV~1'W'I1'v,nJ5~ fll'j 1'Vltl1fl'1{y~ f ~lmnfl'U1J'I111'Vltl1~tI'ii1.:J'l 1 'WI'UVl IMT-GT 

U(1~VlI9ftJ'WVl"V~u'W l"nlJ{y~1J Vl11J.uvVln(1'!'Uv.:Jf)1nh~'I11J IMT-GT 'j~~'Uf~1J'WVl1 !rlvl'W~ 23 

Vlm'fl1J 2551 ru !iJv'!1h~1Jij'!1h~I'Vlft'V'W l~iI!9ftl ~li.:J1h~,,' '!fi'1'11' IMT-GT &1'Wft''WVnm.:J~l'W 
q 	 q '" 

5. 	 !~V~WJ 'W H 1'W.uV1J"~1'W lVl fI~ 'U II (1 ~ {Y1 'j ~V 'W UJ 1Vl!!"~1li V'W UJ1Vl 1~Vl11J'I1 ~n f)1 'j ft'1 {Y'W 1V{Ym 1J 
Q.:) cu q qu qu 

!~V1h ~ lt1'lftJ'iivm'flv~{y1'11 m 'j1J Vl'l11'j ~lm(1U"~1h ~'lf1'lf'WJ'!1'W1h~!'Vlft'U,,~'ii1'!1h~!'Vlft'
q 

.,j 	 '" 
6. 	 !Y!Vy!WJ'W1.:J1'W'j~'U'U HAL-Q (Halal-GMPIHACCP) 

tim ~ ~'U1J 1Vl 'j ~ 1~1 f)1 'j H~~Vl '111'j 51 m" 1 'Vl tI 1'11'1iI 'W ~ tI V1J f'U 1 'W 'j ~ ~'U {Y1 n(1 ri.:J H,,'ii v f)1 'j 'U tI 1 tI 

!'L11'111J1 tI fll'j ri.:J V V n'U v.:J tJ 'j ~ 1'Vl ft' 

7. 	 !~Vf)1'j !HtlUY! ~ tJ 'j ~'lf1 E1J~'WnVl" v~ '\)'W!{y~ 1J{Y~ 1.:J 111Y!~n1l ru~1'W Vl'l11'j 51" 1"'U v'!tJ 'j ~!'Vlft'tJ'W '\)~ 

!i1'WtJ'j ~ I tI'lftJ'ii vn1 'j~WJ'W 1VVl {y I'll n'j 'j1J!I"~ n1'j ri'!vvn~1'W V1'111'j ~1"1" 
q 

.,j 	 0 ~ ""9 ~.I Ii] '" ~ 0 

8. 	 !Y! V'Vl1'l1 'W 1'Vl1 'W~ 1'W~ (jU 'Vl'W LI 'j ~! 'Vlft' 1'Vl tlU" ~ '11 I'll 'W l'f1UI~ 'Vll'!1'W Working Group on Halal 

Products and Services 'UV'! Indonesia-Malaysia-Thailand Growth Triangle (IMT-GT) ~.:J1~f'U 

f)1'jfmV'!u1n~tJ'j~'lf1J IMT-GT Summit 'fIf.:J~ 2 ru !iJV.:J Cebu tJ'j~!'Vlft'YJ~tJtI'W.ff IrlV 1'W~ 14 
q 

llf)'j 1'f11J 2550 

9. 	 !~v1'11'tJf) 1'Vl tI 1ft'1 {y~ f ~ lJ 'fIl11J !;tI1'lf1 t1J.:J 1h1 ~1'W 1'Vl tl1ft'1 {yVl f ~1m"~1!.w 'W 0 u m 'j 1J 1'W f)1'j {y~1'1 

II"~~WJ'W 11'lf1 f)1'j ~1'W 1'Vl tI 1fl'1 {YVl f U,,~! 'Vl 'fI1 'W I"V!~v {ytJ'U {y'W 'W 0 '\)m 'j1J'Vl1'!fl'1{Y'W 1 B{Ym1J tJ'W 
q 

d QJ ~ cI ..=1.:::1 c.:i. ~ 9J d Q..IQ..I 	 I 

!tJ'W f)1'j 'j f)'l:l1'W f) 1'Vl tI 1fl'1{YVl 'j 'Vl1J'fI 1 11JI'lftl 1 'lf1UJl'I1" l1.J '1 'I1ltJ'W 'Vl 'jy! til n 'j 'U'fI'fI" 'U V.:J tJ 'j ~! 'Vl ft' 
u 	 q 

~ 	 9J Q..I q 51 Q QJ cJ' J ~I ~ QI ~I 
I. 	 !f)~'j~'U'UVl'j1,\){YV'Utlv'Wn"'Ull'U'Um'U1'!,\)'j 1'W~1'WH"Vll1ru':YHl1(11"'U'W!L1'W'fIHU'jf) V'W!L1'W 

tJ'j ~ ItI'lftJ'ii vf)1 'j {Y~ l'!fllY! ~f)1l ru'U V.:J H~~ xi'ru c¥l~lm" '\) 1ntJ'j ~! 'Vlft'1 'VltJ '1 'W f)1 'j II~.:J'll'W fl'UtJ 'j~! 'Vlfl' 

'ii1.:J'llu~m~ ~lm" I "f) 

2. 	 ~ 1'1 ~~1 til 'W f)1 'j H~VlU" ~ f)1'j 'U'W ri 'I H~Vl xi'ru c¥lB1m" '\) 1ntJ 'j ~ !'Vlfl'1'VlU"~~l "'I!~ V.:J:IJl '\)1 nlJnl1 

, ~I.I ~ 
m'U'fI1J 'j ~ 'U'UV tI I'llL1'W 'j L11i 'j 'j1J 1J 1f)'U'W

q 	 .. 

Q cI 31 Q..I Cj} Q QJ cJ' .:::1 Q..I Q..I ~ 9 ",I 1ft Q 

3. 	 !f)~1!!'W tlVl 'j 1u {Y V'U tI Vtlf)" 'U m 'U 1'1 '\) 'j~ 1'W H"~ 11 ru CV1 ~lm" 'Vl'Vl'W {Y1JU'U'W 1'W LI 'j ~!'Vl fl' 1'Vl tI ! {Y'j 1J 

mY!rl'n1l ru!91.:J 'U1 f)'ii m'l~Vl xi'ru c¥l~1 (11" ~,)I'llU1U '1 'W tJ 'j ~l'Vlfl'1l" ~ ri'IV Vn '\) 1nth ~! 'Vl fl'1 'Vl U 

4 . 	 I 0 ~! 'fI1 V~ 1U'I1'tl 'I tJ 5 iT~ f)1 'j 1'Vl tI 1ft'1 {l'Vl f ~ 1m" 'U V 'I IMT-GT ~ lJrrf) tI mY! 1 'W f)1 'j 'U U1 Uti 'j ~ ~'U 
" 	 . . 

Vl!9fU'WIl(l~ 0'1 11tJri'j ~~'U'W 1'W l'lfl~hr]'!tJ'j ~!'Vlft'1J {y~1JU"~ tJ 'j~! 'Vlft'YiiJ'l i1J {l'~1J !O~ f) 1'jII" f)!tJ~u'W 
'" 	 q q 

tJf)l'Vl U1fl'1{yVl f ~lmm~ '1111'1 fl'W '1111 tJ tifll'jtJ'j~'I11Jl'Vl U1fl'1{YVlf~lm,,'W 1'W 1'lf1~ 

5. 	 !0~f)1'j {l'~1'!1'fI1v~ 1U'I1'v.:JtJ5~ f)1 'j 1'Vl U1ft'1 {YVl f ~1m"m v 'U'fI ~1J {y11JtJ 'j ~! 'Vlft'{y1J191f) I~ tl1!!'W V 

0;- <I' .:::lo G-' 
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, , 
.e::t. <jJ .e::t. I 	 r.::s .::s j} 

6. Ifl ~~ l'U 'U tllq! "i'lll"i'l::; fll) i.n fl1) lIfl f11fl"Q~ "i'l'111 fl)) lJ lI"i'l::; 11 'U 1 V'll'U 'VII fl V1'U tl'l 

", 
7. 	 11 'l'l1'W tlll11) B1"i'll"i'l'Utl'li.h ::;1'VIfl'~1'U TI.mU'l ~1'W fll)~~i'l)::;1.11.1 HAL-Q ~1.1~111) ll"i'l::;'W'I1fl'll'U 

,y 
'Utl~1H~l'U "Q1'l"i'l'll1m )lJtlll11) B1"i'llflr-l1'U fll) tl1.1)lJm'U B1"i'll"i'l1l"i'l::;)::;1.11.1 HAL-Q 

8. 	 fl'il fl)) JJ 'U tl~fJWr1'V1 v 1fl'1"i'l'1'l { 31m "i'lll"i'l::; '11' tl ~i.l~ u~ fll) 1m ~~ 1VI fl~fll) Ir-l VlI'W ~ ~ 1'U ~tlll"i'l::; 
QJ ~ til ~ 	 I cl <jI 

m::;1.1 1'U fll)i.l) ::;'lf1""lJ'W'U"Ii I'l W'l 'VI-:Jf11U A'U i.l) ::;lVlfl'1l "i'l::;1'l1~ i.l)::;1 'VIfl' 11l'U fll) "") N) ::;1J'1J Thailand 

Halal Quality A'U) ::;1Pl1.1'U 1'U 1'1f1~ 

9. 	 flfl Vf11'W'\Jtl~i.l)::;1 'VIfl'l'VIV'Vll~~l'U ~ 1'U 1 'If1fll) 1 'VI Vlfl'l ""I'l{ B1"i'll"i'lI'l"i'ltl~ 'il'W fll )vTWl'U 1l.J11'l) 5l1'U fll) 

r-l~l'ltll111) B1"i'll"i'l'Utl~i.l)::;1 'VIfl'1 'VIm 1J'U~ ~1.1~1!"i'l::;UtllJ~mJtl~i.l) ::;!'VIfl'1 ~tl'UD1'U !fl~fll) ~ ~I""~ lJ fl1)
'" 

"" '1 A' ci 'lY ,
r-l"i'll'ltlll1l) B1m"i'l !W'lJI'l'W'U 'VIf11fl !l'll'ltl'Um~ 

I o. Ifl~fll)~l!iJ'U~l'U A'I1'fl''UV1'V1V1fl'1''''1'l{ ~lm"i'lI1J'Ufl''U v1')Ulm::;vTWl'U1~1'U~1'U1'V1Vlfl'1""1'l{ ~l"i'll"i'l ~ 
'" 	 '" 

tI Q.I ..:::t. Q.J .::r.-!i '1 <J} Y 	 Q.IQ.J 

fl"i'l V'VI "Ii 11"i'l fl'U tl~llr-l'U ~ 1'U 1 'ilV'U fl tlfll) 'If)::; 1.1 1.1 fll) I'l) 1 'il ""~1.1Vtl'U fl"i'l1.1 111.11.11.1 ) U! 1fll) fl1.1) ::;1.11.1 fll) 
q 	 '" 

r-l~I'l~\lfl~tl~ l'Uf11fltll'l"i'l'll1 m)lJA'U fll) ""~1~fl11lJI~tllr'UA'I1'!fll'lllnN1.1~ lf1flr-l~l'lnU!cvltll111) ~lm"i'l~'Ul.J1 
'" q 	 '" 

A'I1'1~ l~tllr]11 'I1'fl11lJ!~tllr'U 'Utl~N1.1~ lf1fl~ii~tlr-l~l'lnU!cvl~lmmJtl~i.l) ::;1'VIfl'1 'VIvt)w1J'Uif 'il,)V,)1.1!fl~ tl'U 
'" " 	 , 

) ::;1.11.151'l "i'l'111 m) lJtll'l11) ~lmml~) ::;1.11.1'\.11 I i.l ~fll) IVilJ'lJ5~fll) ~ ~tltl fltll'l11) ~lm"i'l 'illfli.l)::;1'VIfl'l 'VI v ~1V 
q 	 '" 

NUll '1i'lll"i'l::; N1.1~ lf1fll 'U1'l m~~l~i.l)::;1 'VIfl'l1''U A'il11r-l~l'lilU!cvltll111 ~l"i'll"i'l 'il1fli.l)::;1 'VI fl'l 'VIViifl11lJi.l"i'l tl~nv~ tl 
'" '" 

" 
fll) 1.111f1 mol~fl11lJi.l "i'l51'l n v 1 'U I;~ l.J11'l) ~ 1'U"Q1'l ""1 '11 fl)) lJ ll"i'l::; 1'WI; ~ fl11lJff~ 'VI "Ii 1 '1 'U fl'1"i'l''U 1 (spiritual 

" 
safety) l'l"i'ltl~ 'I·h~ 1 cifJU! ~1 (value chain) 'U tlfl'il1flij~'U 'YJ'U fll)r-l~1'l ff'U ~1"i'l~"i'l~iifl11lJ""1l.J1) \II 'U flU 

,~ .J ~ .,j '1 jJ If) '" '" ' "" ~ " ci '" .J ~I "'" 
II 'U ~ 'U'U"i'l' ~ 'U 'U tl'U I'U tl ~l.J1 'ill fl fll) !'If)::; 1.11.1 !tl'lf'VI fll)"i'l' ~ tl tlflr-l"i'lI'lf1u!CY] tl1111) ~1m"i'l 'Yl-lJ l.J1 fl 'U'W 'il::; IlJ 'U I ""lJ tl 'U 

'" 
'W~~,)1.1Ifl ~tl'Um) '1:1 ~ fl 'il n tl '1 'I1'lfl~ fll) 'UU1 vi1'U tl~ tll'l ""111 m) lJll"i'l::; fll) Ifl'l:ll'l) ~!~V 1'1i'tl~ fll) l.ytlJ~'U 'Utl ~ 

~ 	 q 

jJ ~ ~ ~I If) . I ' • I cl '" jJ .,j ~ jJ "" ~ " 
fll) 'ill~~ 1'U fll) 'WWl 'U 1tY~ fllJllJ'U !lJ tl Vl~m 1.1 1~'il) lJ n I~'U fl tlfll)"i'l') 1~fl11lJI 'lf5lJ 'U ~ 1'U r-l"i'll'l f1U! cy]tlll11) 

~1"i'll"i'l 'U tl~ i.l)::; 1 'VIffl 'VIUI'l"i'l tl~ 'il 'U fl11lJ "i'l'llJ1) \I~1'U fll) II~~')'U fl''U V1'V1 Vlfl'1 ""I'l {~lm"i'l 'il W1"1 '1 '1111 'U1'V1 N 
'" 	 q 

fll)11~)::;1.11J HAL-Q ()::;1.11.1\!)u!lfll)l.J1I'l)~1'U Halal l'tl'lnm::;1.11.1 GMPIHACCP) l'U h~~l'U l~utY~N 

fl11lJ I~tl l1''U ~1V fll) \!) U! 1 fll))::;1.1 1.11'11 1 'il tYtl1.1 'VI N '11'tl'l i.l ~u~ fl1) 1 'VI v 1fl'1 "" I'l { 'YJ fl)::; 1.1 1.1 I'l"i'l tl ~'l11~ 1 ci 
" , , 

fJu!~l (Value chain) i'l1l~'\1'I.j1Ufll)r-l~1'l '1 'U 11~~1'U '\1'I..hV~1'Umfl~l/ltlfl'lf'U.yjlfiv1'tl'tl~'il'UO~~ri ~tl5fl111 tl 
jJ ""1 0 .,j 1 Y 	 !II Q,.I ~ Q.I ~ 
~m f1fl'VI1fll)I'lftllJ U~~1V):;1.11.11'l)1'iltYtl1.1Vtl'Ufl"i'l1.1'V1'WWl'U1'IJ'U (Integrated lCT traceability system) 

l~tl1.1) )"i'lr-l"i'lfll) ~lliJ 'U ~1'U1'l1lJl1'l\l i.l):; 
q 

tY ~fl''IJtl~ll~'U ~ 1'Uiiv fll)~lliJ 'U ~ 1'Ui~ lJ ~'UJ'~1l~ fl1 )vTWl 'U 1 
q 

):; 1.11.1iJ ~ 1 'VI V1fl'1"i'l'1'l {B1 m"i'l '1 '11' tYlJ \!) url.Jl fl~'U 1 ~ v '1 '11'11'tl~ i.l ~u~ fl1) iJ ~1'V1 V1ff1 tYl'l {B1 m"i'l ~fJ'U V"I 

Q.o' ct' ~Q.I 
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, " " 
Vi'l111~14eJl14fl:r'lii 'll14U~ 

'1 d Q , .& d<J}
!flHf11TVl 2 HAL-Q lJWJllJ'I1lJltl11 Hygiene-Assurance-Liability Quality 'I1lJ1t1fl'l'l~'lJ'lJfJrum'W'Vll1414 

~1'U ~'lJtl't..mJtI f11'l :r'lJi.h~ 0'14 fll1wnm" fll1lJ :r'lJH~'b'tl'lJ~tl~~~rl'rucvl1 ~ tim 'W1 ~ tl~l'l g'l fll1lJ:r'lJ H~'b'tlU• 
miU~ln~ fl11lJl ~tI'I11 tI~ eJ H'lJ1 1fl fl 'ill 0 ~ ~ \9l rl'ru cvlJ'U"l l'\1 \9l.rll tl'l 0" , f1'Vl N i'Vl til fl'1 ~\9l ~~11~14 ~tl'll,j'llJl 

~ 

l~ tl1,j'tl'l 1 ~ tI~tl'l ii f)1 'li1 fl 'l1 ~ 11'~ 'I ~tl'l ~ 'I ~tI\9l1lJ '11" Ofl'l ~'U 11'tytY~ fl~" llJ 1 ~ til i't1' tl 'I DB11'~ f)1 'lU ~ 
Q <I .& G}1I <J} QI.=J dt djl Q./dQlo.J '1 .d 
l'Vltl1f1'l~\9l'l ~lmm1lJ fl'l f11'l ! 'b'll'U'lJtllqj" 'ill O'lJty'b''llt1'b'tl~l'llfllJ\9ltl'l ~'1~tI'Vl 'il ~'Vl1'IJ 14 \9l1lJ !flHf11 'l'Vl 1 

01'l:rmllfl11lJ ~lm" (Halalness) '11 "'I 'il10m~'lJ 114f)1m~\9l\9l"tl~I~14 'Vll'l,.,j 1'1 1CJ1QD'Vll'U (Supply 

chain) m~i'l ri1JtlH'lJ1 1flfliifl11lJrl1rlWtlci1'1g'l fl'14 6i'Vltl1f1'l~\9l~~lm"vrl'lJ14 1'l~'lJ'lJ SILK 'I1~tl Shariah-
ClJ ClJ U ClJ 

.Ji ?I 'I 3J 'i 'i "" '1 'i .." .." 0'
compliant ICT Logistics Kontrol 9f'llu14'l~'lJ'lJf11'l !'b't'Vlfl !'U !"tI~l'l~14l'Vlfl' !14f11'lfllUfJlJ !"'il~\9l0~1l"~ 

, " 
m'l'Vl114 ~tl'lJ trtl14 0"'lJ\9l1lJ'I1" Ofl'l ~14 11'tyqJ~fl~mlJ I'Vlfl 114 1 "U11lJ i'lll~ f)1'lvrl'lJ14 1'l~ 'lJ'lJ HAL-Q Quality 

Control System 'I1jtl HAL-Q QCS 1~tlf)1'lvrl'lJlJl1D'lllmlJ HAL-Q Integrated Technology 'I1~tl HIT l~tl 

m'lll'1'l~'lJ'lJ HAL-Q 114 1 H'I114 Q\9l~l'11m'llJtl1m 'l'l1jtl~m'U D'l~Otl'lJf11'l'lJ'l 'l ~ "'11 'U Ifli tl'lfltllJVl1l\9ltl~ 

'b'U ~ Utl ~mr~'11~ tl 0 'l ~ ~ 114 'b'14 114 BI~ fl 1 'Vl 'l Ufl '11~ tl Tablet vrI'lJ 14 1 1 D 'lll 0 'llJ electronic-Certificate 

Verification System '11~ tl e-CVS l~tll i'114 f11'l~14V141 'lJl'lJ'ltl'l ~lm"u10tl'lfl'mfl'l~lJlfl~mlJ~l'i1m'l 

:rU'leJ'I~lm"u10D'l~I'Vlfl'I'l1'1"l1l,,~vrl'lJ'U1'l~'lJ'lJ Value Chain Traceability System 

aI d' .<::::ro Q..l 
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n'IIj~lIjm'n'IIj~\1U,c;rI'ilGl-fl'l' , 
I.v:JD iI-i'''A"l'JJ I.~D,jUGiiU·.. iiG\1lCUsMll, iil' iil 
'i61uGljulfh1U,,,,,iSGl II'''''' vh .."n'SruJJ ,"l\1u,i1u 

• 
- --_... 

-;1" , -~ ~. r: . _ I - ., .- ~', 
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fflJ'Vl1..Jn1..J'l1..JtJ':i:lJ1ru 2553 fll':il1fl 'Vl1 

~ ~ , 

il1tY;'lIl~ II ~mfllJ 2553 flflll~'lYiuVi 

IvilJl~lJfl':i:i'lffllJ1':im,j'li'l1''llU 30 

IlJ1l1fJU 2554 

.. " m:1..J1Ufll':i1Ifl':il:'\1'Vll'l 

,rfl'ltJ~1..J1ifl1':ilW: Mi'1..Jfll':i I1WJl 

.1 ~ '" .1 ~I '" '" lJ ~ flflfl fJ'\1 ':i fllJUllJflU'\1 ':i flfl fl'l 

ff 'lftfJiu 'Vl1'1 fflffU l~ff~ llJ 

150 VjC1 1,332 Vj~ 888 % liJufll':illml~11'1~C11~U 316 ;1flVl'l, 

fl':i~ i~,ru 349 ;1flfh'l, !lfl~flfl~fl~ 353 

3 1,332 533 % 

4 
~ q(V jJ q d' 
'lfUnU1~fJfllUfll':ifl':i1u1Iml:'\1 

..: ~ .; '" 
ff'ltJUltlflU lUfll'l'Il':i'Vlflfl'lfll':i 

fI n~i'm fl'l ~1~l~Vi i'UVJU~lU 

1fl':i'lfll':i 

.! 
6'l1U 300 % 3 ;unwiu1flHfll':i VflfJ~1111ffUtllU 

fmtJ':i ~ 'ljlJ':i:~1..JU1Ul'l11~1flfJ I ;U 

i~i'ml ·:rrC1 

5 ;u.null1fJ1u1m'lfll':i~~~lJYnU 
11':i ffl ':il 11fJ':i ~ ~1..J'lIl~!I~~ 

.. 
U1Ul'l11f1 . 

.! 
l'lIU 

.! 
O'llU 0% 

. 
6 ;Wl1Ull1fJVi111IffUtllUfll':i 

.1 .. '" lJ ':i~'l!lJ'Vll'l1'l11 fll':i ~lU fll'111':i I 

1fl'l1u lfll':i'\1 ~ fl~lU ~U~I~ fJ1,j'fl'l 

~'l iUtJ':i~I'Vlffll~~~l'ltJ':i~I'Vlff 

.! 
l'lIU 

.! 
3 'lIU 300 % 1111ffUfl iU'llUtJ':i:::'ljlJl'l11fll':i World 

Halal Research Sununit 2011 luVi 6-7 
~ 

IlJ1l1fJU 2554 ~lU1U 3 ;U'llU 'llU1l1fl 

1flHfll':iVflfJ~M':il'l1~~ 3 
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w • 
Q,J , c:S ~. ~ QJ .q ~ICI 

mm'llnl1tJ1'Ullu1l1lJ1tJl'I,.,::fltJNaNafi (U'YI 2: 2554). 
w 

• 4 
fll'llllih'l 

0/0IINU 

" 7 iY'Vl~U911'~Ln~~'U 'il1n,:n'Ui,j'vlu 0-1 ~'U 0% 

lfl1'~nl1' 

'" '"8 tTni'VlV1rY1ff91f'il1n l'Uth~L'VlrY~ 2 fl'U 14 fl'U 700 % 2 fl'U 'il1neJ~flmrY1ff'U1eJffC11lJ 11 fl'U 

'il1nnf:llu'UnTi;:YmJll'U'lh~L'VlrY 1 fl'UL,r1eJmlJl'U,feJ~t1B'IJ~nl1'l1"n 

'" . '" UC1~Lm eJ '\J 1m~'Vi1~L'Vlfl'U fl nl'i 'ill nfftl1U'U nl1' ;:YmJltl1'~L 'VlrYlJ 1LC1 L'iW 

~ ",d ~0 

1Lm1~11'VlnTI1'U~'\J'U '\.h~C1'Ch~'illtl'\JeJ\)'lJnl1';:YmJl 
" " 3,500 fl~~ 20,000 fl~'1 570 % 

.d .,..~ d' 

'lfeJ "tl'UV1'YW1rY1ff91'HJlC11C1" 2,5 Uff'U 

'.i1Vnl'J "The Halal Science Center" 3.3 

" Uff'U'J1Vnl'J "HAL-Q" 119 Cll'U'J1Vnl'J 

240% ..hnl1't1~'lJtl1'1L~'lJ1'll~'VJm~eJ'U 'Yhnl'J 

'lHmJ1 ~111tY I flf'l 

o .d 4I .t .t 
II Wnff11'/911'J1'VlU'iln'il1Vl1'JeJ 30 'If'U 250 'If'U 830 % 

. " 
o I~" '''''Q,I'il111'U1V LmLn~L'\J1'J'lJnl1'eJ'lJ1'lJ LeJnn1'JL~lJ 5 ~'U... 

fI1Vn111 

19HHl ~ 'j ~ tJ ~!Jm 1 1] '1Hl~ 'VU1'.2554 ft''U rJ"1 'Vi' 1fl1 'j\91 'j 1'illlm1~ MI'i''n.Hll'l ~~ \9Inru Cl'i'l~fl,r~ 'Vi'1 
OJ 

'jI 'jI Q.I ~ C), G.I ~ Ij) a .. lid' I Q.I Q.I I 'jI.Q "l 
iT 1'U ~ mH'l~l 'U 1\91 tl ~ 'U U~~ ~~ \91tl ru CV1 ~~ 'V11tlt'W fllJ'j ~ btl'lf'U \91fl fl1'j~ fl'j 'U fl1 'j'j 'U 'jfl~ gl m ~ u ~ ~ \91 fl ~'U 'j btl fI 
~ cu III III qJ 

1~tJ'Vi'1fl1'j\91'j1'illlm1~MJ~~'U 1,332 flnllfl'j1~M 1\91tJ 50.15% (66811,332) l~'Ul'i'lfl~N'il1fl~~\91nruCl'i'~ 
" " .

~flflnf'U'jfl~glm~ i'Ufl~lJU'W'Ufln11'Ultlfl'U 43 I'i'lflci1~ 'I1~fl 6.4% (43/668) ~rud; 49.85%• 
(664/1,332) 1~'U~~\91nruCl'i'~h]1~~flflnf'U'jfl~gl~1~ i'Ufl~lJrl'W'Ufln11'Ul~fl'U 751'i'1flciN (75/664) 'I1~fl• 
11.30% fl1'j~flf'Ufl1'jf'U'jfl~glm~ 1~tJ~fl1'j1N'j~'U'U HAL-Q u1fm1'il'W'Ufl1'j11'Ultifl'UU~lrifl'V11'U~eJ'U 

rrfl'Ufl~'U'W'U 11fl1'j 11wti eJ'U lJ1'il1fll\91Q~'U~J'U1'il11 gl~l~J~ 'I1lJ ~ i 'U ~ ru~~ fl1'j f'U 'j eJ~ glm~ 1~tl 111 ~ fl1'j 

,r~1N 'j~ 'U 'U HAL-Q lri eJ'W 'U1Jt1J'I11fl n11'U lti eJWJ'I 111~1lJ1'j tl ~'U fl'U 1~11fl1'j 11W~fl'U J'U lJ1'il1fll\91 Q ~ 'U~ 
glm~'I1~fl111 ~'1J'U fl~lJ~~fl1'jf'U'jeJ'Ig1m~~'111tHtieJ'U 38 I'i'leJci1~'I1~fl 5.7% (38/668) ~'1J'U u1f 

~~ \91nru Cl'i'~ ~1'U fl n f'U 'j eJ'I gl~ 1~ ell 'il ~ fl1'j 11w~ eJ'U 1~'IfHU~lrimmtJ'U lVi tJ'U fl'U fl ~lJ ~ 1 11 ~ fln f'U 'j eJ'I gl
q 

~1~U~1'W'U11fl1'j 111~ fl1'j f'U 'j fl'l gl~ 1~ ~1'11 f'U~~ \91nru Cl'i'~fl1~11 gl ~ 1~ fl~'U'W'U fl1'j 11 'U ltieJ'U i mY~ ~1'U ~ 

~~fl11eJ~1~~Utl~1fi't1J 11.30 vs 5.7% (p<0.05) 
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'W Dfl 'ill floUfl''W d'''1 y]1fll 'S" 'ff'S" 'tl !'HI'll 'W 1 'iiV\9H'! D~'S" ~ V~11(llYi ~1'Wml ~V'ff'S" 'Lll 'W 'S" 'tl-tl 'Ynn11'l'W II '1111 II(l~
~ q 	 q ~ 

1'W'l1'W World Halal Research Summit 2011 ru KLCC m'ln1m~iJ!'tlD{ 'tl'S"~1'Ylfl'm1(l19fV 'S"~ <yd1'l1'W~ 6-7 . . 
~ 

1lJ'l:llV'W 2554 l~viiH(l'l1'W1'iiV'il1fllfl'S"'lfll'S"Yi 
, 

I t111'ff'WD 3 ~'W'l1'W l~lln 

1. 	 Erythrocyte Lipid Alterations as Possible Parameter for Predicting Degree of Pre-

Slaughter Stress: Preliminary Investigation in Body-Locked, Non-Stunned Islamic

Compliant Slaughtered Cattle. l~v Kobkam Namsirilert. Winai Dahlan, Sukrit 

Sirikwanpong, Natapom Wilai, Yuparnee Tamruang-it, Parima Pattanapongsagorn, 

Attanee Jutakeo, Brian Supawut Kunakom, Sathapom Ngamukote, Vanida Nopponpunth 

2. 	 Combined Laboratory Techniques for the Direction of Porcine Adulteration in Food 

Products Provided for Local Thai Muslim Market l~v Marisa Mampae, Winai Dahlan, 

Nureesun Samaluka, Suntom Mitnoi, Sawitree Yeemin, Sukrit Sirikwanpong, Vanida 

Nopponpunth 

3. 	 Multiplex Real-Time Polymerase Chain Reaction (PCR) for Differentiating Porcine Gene 

among Various Animal Gene Mixtures l~v Brian Supawut Kunakom, Winai Dahlan, 

Vanida Nopponpunth, Suntom Mitnoi, Weerasak Eiamsuwarunanee, Sawitree Yeemin, 

MOlU"udee Khemtham, Nasreen Dadee, Sirichai Adisakwattana, Suwimol Subwarobol 

ml'tl'S"lfl{]-J1'l1'W1'iimUJ1tJ!(l'U 1 ~1~j11'S"1'l1(l World Halal Science and Innovation Excellences 
Illy • 

2011 'li'W~I~fl'tlml11Yi 3 'WDfl'il1f)oUfl''Wd'''1tl'l~'lH(l'l1'W1'iitJ~fl 1 ~'W'il1fllm'lfll'S"Yi 2 tJ11'fftJD 1'W'l1'WI~V1n'W 
<u 

, 
~ ft..a!t.QJ c!~QJo y

':'1'U fll 'j 11ft 'j l~ 'ttN~WlilWcmv. tH) Vim&) lWUtl'iHl 
ow ::u 

11'D'l'tlBllilfl1'S"-tl~1'YlV1fl'l'ff~{eJlm-n lJ'Wd'l'YltJlfl'l'ff~{ ~Jlm-n ~W1(l'lmrulJ<Y'i11'YltJ1~tJ Y]1 fll'S" 

~ 'S" 1'il11fl 'S" 1~11'H~ ~ firu cvlD1'V11'S" 1ft D 'Pi'lJfl 'S" D'l H1111flfllJ 'ff~ lJ 1~ tJ hJ~ 'S" 1'il H~~firu cvl~ ~ 1m(l']r~! 'il 'W 1'll'U 
• <u • 

H~~firucvl~ ii D'l fi''tl 'S" ~ fl D11'U D'l 'fffl. 'S" 'VI~ DIfli D'l ~lJ]j 'U 1lJ 1 UI'1~ 'S" 1'il11fl 'S" 1~ l1'm'W 1~ H~~ firu cvll'l'V'l 'ff 'l ~ tJ 

'Y!~mrm.! ~ ~'lH~~firucvlm'Vll'S"~~1'Ufll'S"~'S"1'il1Im l~l1''Yllnj''V'l'tl51111f)n'tl'S"~~liJ 2554 ii~l'U1'U 1,332 

H~~firucvl ii'S"ltJ(l~l~tJ~~'loU 
~ 

(mUHl~It)tJVlNijvlilWcrl1'Ufll'jN)... 
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~ IV ~ cS.::s ~ ~ 0 ~ ~Q.I 

1.1 j:H'tl'lflWCY]'EJl'l11';i'VllJfll';i ';i 'U'Hl-:] ~1 mr;Hl1flflW~fn ';ilJfllHHH'11lJ llJ eJ'Yl1 fll';il'l';i 1'il11m 1~'l1 

31 ~ I ~I "" 0 "" ~ " '~I ~ I ~ ;;;
Um'V'l'Ufll';i ·utHueJtH'ilml'l'U'il1'U1'U 38 ~(;'Il'IflWCY] umlu'U 2 u';i~lfl'Yl~-:]'U 

1.1.1 ~~I'Ii1wcvlmm';iYiii fll';ii''U';i eJ-:] ~lm(;'l 'il1flflW~fn ';ilJ fll';i ~hYmlJ !l~lll H1'U fll';i 11-:] 

';i~'U'U HAL-Q 'V'l'Ufll';iDtH~eJ'UI'ilm~'U ~1'U1'U 33 ~~I'Ii1wcvl ~-:]l'i'eJ-:]~l1liJ'Ufll';ir:leJ'UmlJ'li'm.!(;'Itl'U'Yl1-:] 
f1W~fn ';ilJfll';i Vr:lmlJ~'l 'I1'fll';i i''U';ieJ-:]~~I'Ii1wcvl~eJ I D 

~ Q.I cI QQ Q.I at. , 

1.1.2 ~(;'Il'IflWCY]eJ1'l11';i 'YllJ fll';i ';i 'U ';i eJ-:] ~lm(;'l 'il1flflW~m ';i lJfll ';i eJr:lmlJ!! (;'I~~ 1'U fll';i 11-:] ';i ~'U 'U 

HAL-Q 'V'l'Ufll';iDtHneJ'Ul'ilm~'U ~1'U 1'U 5 ~~I'Ii1w cvl ~-:] r;l1111H11'I';i 1'ilr:leJ'U'li'eJlJ(;'I 1~111~'U1'ilm~'U~ 
" 

~o at. tI'J,J J 40 t::::),Q./t!

';i~'U'U HAL-Q IlJeJ'Yl1fll';iI'l';i1'il1Im1~'l1!l(;'l1 'V'l'Ufll';iDtHiJeJtH'ilml'l'U 'il1'U1'U 43 ~(;'Il'IflWCY] 

2. J;1'l1J~Hlfl1'j~'jl'\l1!f1'j1~ ..hn..:j~nH:r~(ht.!'UMf)'j~''UlJt.! ~1'U1'U 349 ~~I'Ii1wcvl 1~'U· . 

Q Q.I tI .des Q.I Q 0 Q Q.I cI 4 cIQJ 

~(;'Il'IflWcy]m'l11';i'YllJfll';i ';i'U';i eJ-:] fl1m(;'l'il1flflW~fn';i lJfll';i eJr:lmlJ 'il1'U 1'U 203 ~(;'Il'IflWCY] l!(;'I~ ~(;'Il'IflW cy] 

mm';i~llliifll';ii''U';ieJ-:]~lm(;'l'il1flflW~m';ilJfll';iVr:lmlJ ~TU1'U 146 ~~I'Ii1wcvl 

2.1 ~~I'Ii1WcvleJ1'l11 ';i ~iifll';i i''U ';i eJ -:] ~1(;'11 (;'I 'il1flfl W~ fn ';i lJfl1';i Vr:l(;'l1lJ l!~ IIIH1'U fll';i 11-:] ';i ~ 'U 'U 

HAL-Q IrleJ'Vl1fll';iI'l';i1'illlm 1~'I1!l~1 'V'l'Ufll';iD'UI~eJ'U I 'UlJ'U~l'i'eJ-:]r:l-:]aVl1eJ1'il1~'U I 'UlJ'U'il1flbJfn ~1'U1'U 

~~I'Ii1wcvl ~-:]l'i'eJ-:]~hiJ'U fll';i r:leJ'U(lllJ'li'eJlJ(;'Itl'U'Yl1-:]f1W~ m ';ilJfll';iVr:l(;'t1lJ~'l '11'fll';ii''U';i eJ-:]~~I'Ii1w cvl~eJ I D 
'U 

2.2 ~~I'Ii1wcvlmm';i ~ IIIii fll';i i''U';i eJ-:] ~lm(;'l 'il1flflW~m ';ilJfll';i Vr:lmlJ!! (;'I~ IIIH1'U fll';i 11-:] ';i::;'U 'U 

HAL-Q IrleJ'Vl1fll';i m 1'illlm1~'11!!~1 'V'l'Ul1m'iliifll';iD'UI~eJ'U I 'UlJ'U~l'i'eJ-:]r:l-:]aVl1m'ilI~'U l'UlJ'U 'il1flrJ'fn 

~1'U1'U 3 ~~l'Inwcvl 

3. J;1'jl1mlfl1'j~'jl'\ll!f1'jl::; ..hn..:j~lt.!mlJH)meHlf)ClEH)~ ~1'U1'U 353 ~~l'Inwcvl 1~'U~~l'InWcvl• 
m'l11';i~iifll';ii''U';ieJ-:] ~1(;'t1(;'1'il1flflW::;fn';i lJfll';iVr:l(;'t1lJ ~1'U1'U 131 ~~l'Inwcvl U(;'l::;I~'U ~~l'InWcvlm'l11';i~ 

Illiifll';ii''U';ieJ-:]~lm(;'l'il1flflW::;fn';ilJfll';iVr:l(;'t1lJ ~1'U1'U 222 ~~l'Inwcvl 

3.1 ~~l'Inw cvlm'l11';i ~iiflUi''U ';i V-:] eJ1(;'t1(;'1 'il1flflw::;m ';i lJfll';i Vr:l(;'t1lJ !!~lllH1'Ufll';i 11-:]';i ~'U'U 

HAL-Q IrleJ'Vl1fll';i 1'I';i 1'illlm1::;'I1!! ~1 'V'l 'Ufl1';iD'Uln eJ'U iiD~ mWl! eJ(;'I flV 3eJ~lfi'U llll'l';i~ 1'U ~ n1'l1 'U~11 

(0.5%) ~1'U1'U 2 ~~l'Inwcvl ~-:]I'i'V..:j~hliJ'Ufll';ir:leJ'UmlJ'li'VlJ(;'Itl'U'Yl1-:]f1W~m ';ilJfll';iVr:l(;'t1lJ~'l '11'fll';ii''U';i eJ-:]
'U 

~~l'Inwcvl~eJ ID 

3.2 ~~l'InWcvlm'l11';i~Illiifll ';i i''U ';i V-:] 31(;'11(;'1 'il1flflW~fn ';i lJfll';i Vr:l(;'t1lJ!! (;'I::; IIIH1'U fll';i 11-:] ';i ~ 'U 'U 

HAL-Q IrlV'Vl1flUI'I';i 1'ill!m 1~'I1!!~1 'V'l'Ufll';i D'UltiV'U iim lllWUeJ(;'I flV 3V~lfi'U ml'l';i~1'U~n1'l1 'U ~11 

~1'U1'U 26 VI~l'Inwcvl 

4. tnl1~mfl1'j~'jl'\ll!ml~ ..hll..:j~lt.!~h~t.!w ~1'U1'U 314 ~~l'Inwcvl ItJ'U~~l'Inwcvlm'l1n~iifll';i• 
i''U';ieJ-:] 31(;'11(;'1 'il1flflW::;fn';ilJfll';i Vr:lmlJ ~1'U1'U 199 ~~l'Inwcvl !!(;'I~I~'U~~l'Inw cvlm'l11';i~ Illiifll';ii''U';ieJ-:] 

QI rt' ~4I 
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m11 vnJf11'JlhHnfl'W~~g'WlmH)'J ~1'W1'W 2 Nal9l.flW~ ~~~fl~~l~U'Wf11H"fl1Jm:IJ~mJ"n1J'Vn~. ~ 

flW~f)'J'J:lJf11'Jfl {1'(l1:IJ~1 11'fll'Jf1J'J fl~ Nal9l.fl W ~~fl 11J 1'W f)'JW d~1Jl1'i'!~ ~ 1 'W (1'fl~Nal9l.flW ~ l~!lfl 1~ 
J"'II] 0 ~ J') ~I ...... <1 ') ... , "'0 

f)'JflfH'Wfl~'Jf) ~'Vwm 19l'Jl1J1'W~'Wfl ~fl'i!'W ~u'WN"l9lflWCVHl1f) ~H~l'W'VHfltlNl'Wf11'J'il~'V11'J~1J1J HAL-Q 

:IJ1u~11 'W fl~I9lU~fI1t1'\1~~'V11~fj'W 61'V1til rYl{1'19l1 ~1(l1(l l~tlfl'W f11'J f1J'Jfl~ HAL-Q U~1~~ fl~ 'illf)~l~U 'W~1'W 

~~~~fl'Wl'\J 

4.2 Nal91.flW~m'l11'J~ hJ~f11'J f1J'Jfl~ eTl(l1(l 'illf)flW~f)'J'J:lJf11'Jfl{1'(l1:IJU(l~ hJ ~1'W f11'J11~'J~1J1J 

HAL-Q ~rimilf11'J191'J1'ill~fl'Jl~MU~1 ~1Jf11nJ'Wlnfl'W~~g'WW~f)'J ~1'U 1'W 3 Nal91.flW ~ 1'U f)'JW f11'J191 'J1'il~ 

!fl'W~fl~1J1Wl1fl~1~f)ri:IJ~~f11nJ'W~tifl'W Ofl'W 'H Uld'Vilf11'J19l'J1'il~f)llW~f)'J~1'\JlJ'W ~1Jl1~fl~ {1'~~tI~flf11'J. 

2 

3 

4 

11 l'U l'U d 

tJ'l~'I.J'I.J HAL-Q 

" 

d 

tJtJ'l~'I.J'I.J HAL-Q 

Vi'I.Jn1'l '~Vi'I.Jn1'l Vi'I.Jn1'l '~Vi'I.Jm'l Vi'I.Jn1'l 

U'Ulntl'U tJ'Ulntl'U U'Ulntl'U U'Ulntl'U tJ'Ulntl'U 

Gelatin 316 * 97 33 o 

Fatty acid 349 # 202 o 

Alcohol 353 129 2 o 

DNA 314 197 2 o 

1,332** 625 38 o 

* lih.jflltldl.:J'iJln~h.:Ju"J~~'I'1ff 5 flltldl.:J (l11!~!;V 3, tltlfflml~V 2) 

# !~'W~ltldl.:J\Jlnl'il.:JU"J~I'l'1ff 8 flltldl.:J (lJl!~!;V 7, ih;!!~'W~ 1) 

** UmllJflltldl'll'W1m 'I nl"J 2 

5 138 43 

o 143 3 

o 196 26 

o 112 3 

5 589 75 

l1tJltlll1fl. 
d. do iI,.. l.lJ iI 

J. 'lJl!lJlVtHlfl1n\lmnm'C'l'lJll!lJ::;Vfl111'C'l'~~ IlJ '1111 Nanaco33 

".. ~2. \lntJlJn~l!l1mmj~ '1111 'l!O'C'l' UlJlJmnUltJH!l~1~\l1n 

3. lJlhllJ~ 1~11'C'l''C'I''IlHllutJi m1 Erko 

4. \lntJlJn~l!'CfUl/::;l~ u~::lluilftlftm~l!l'f '1111 'l!tl'C'l' 

.. '1" , ~ 5. \lntJlJn~l!~~ lJ'Il1~'1 '1111 'l!n'C'l' 

G'" d' .::loQl 
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Q ~ d ~ 
6. '\lO~lJO'(l'lH"lJLl'(l::)1ffl1J~~ fill 'lIOlY llluml'U~i'U:i tl~111 \l'(l1~'U~ 
7. 1\l'(l~l'i~tllJ~mllYlJJ1~'(Iill'Il'(l:: L-glutathione 11'(1:: Zinc ~lYlJ L'U~~lllnw<fi'~l'Um:i 

ml L\ll~1'(1li' 
~ 	 ~ 

8. ~l~fl ~~l O1~llJ~ 

9. 	 Good night Lfl~tl~~lJ~lYlJ'UlJi'llll'U~l ~n Magnolia 
~ a ~~ ~ ~ 

10. {lOtllJO'(l'ULlU'(Imflml:i'U~ ~~l 'lIOff 

II. mf'llLlJ'(I hi' ~lYlYllnmutli Ilnl Euro 

12. fltll~fl ~:il 01~1ll'-l 

13. ,j'(l1'lt11J::l'U'lttlffll'l~1/J1n ~m ;lgfl 

14. ,jm'b'lU::LWlItlffmUlll1n ml ;lgfl 

15. m!Lvl,j~~!i1th'lliifl~-l ml1'l1Itll'i!1ff 

d d V "" I..... d (:'\I

16. mlJLl'l(JlJ'II'U'I111'U'II'Ufll'i:itl~lJ'UI'U(J ~:ill'll'itll'l 

d " 	 1 ... 1 d d
17. Ufl:imotl~ (tl'U1ffl1J~fl) ~:il 'b'1'(Ifl 

18. tlUlffL,j~fl LtlI~w'U'Cri~rl' ml;lgfl 

"t ~, " .. ~" ~ ~ ,19. lmOH)U~:il'i:i~lJflmff~'(IllJl1lJ ml fl'b'mH' 

20. 'UlJl,.n(Jl,jm\'\llOi'llll'U ~1'(1li' ~:il i'b'~'(Irl' 
21. ImMYI~'CrlJffmm1Jtl1i ~)1 i'll; 

22. 'UlJl,.n(JllmMYI '1'll1l'U 0 % lll:illltlflllli(J 

~ .A ~ iV ClIo" .-.d
23. Imtl~fllJ'Ul~ll lJl1lJ 14 % '\1~:ilJO'ltlUm~ ll1:il B- ing 

, i v d ,. .:. 
24. lJl:i'b'llJ'(II'(Ifftlfl lY 'b'tlO lOlLllIll mllJl(Jfl 

25. 'II'UlJWll~I\l'(ll~'U~'CrlJlJ::'Ull 12% ~~11(JI~ 

26. \lIVI'(IlllllJl'b''(IUl'l~'CrlJ1010 ml Nutella 

27. {lO~lJflE'Uri'1J,j:i:::ifl~'CrlJJ1~1l1ll' 9ln 'l1t1'Cr 

" ~ ~ d _I ... "t "t' ,
28. l'Ul\l'(l1~'U(111:i\lJ1J:iffff\ll~~lUm:i Ill:il lfllflllll'Ufl 

29. ~~i'UoE'U~'(IilJ'il'l(J mll'(lIU 

30. ~~i'Uri'~'II(J1 lll:ill'(lIUl(J'(I~rlllhJ,j ~~l tnil 
31. ~~i''UOE'UfltlO ill'il'l(J ~n IlllU 

32. ~tlO lml'(lIll'Crtlfli'IYm:illlJ'(I 9l:il Mars 

33. ,jmlllJ'Olfltl!:i'(lL'U'b'tJ'CrlJ::LoUml'lfl' l'irmJ~O 3 ff ml illth 

5 

11~~::1J1J HAL-Q 1J.~ i'Ul~flLlYti~flff 

2 . 1'UI\lllljl'UllllhJ,j:ilY Blackberry 91~1~lJYiI1(Jll III '(11'(1 

'I d ';<0\ ' 
U.~ 'Ul9lflLlflHJYtlY 

3. ll(JlJ'CrmmlHli'~ml~lJYiI1(J'(I u.~i'Ul~flLlYti~Ytff 

4. 'llJ 1'(13 in I ~milJ 1'(1 U . l'U'Crli'L~ 

.. .1 ".. .. d "t ' ~ "t5 . 'UlJfl'U~1Jl'i~tllJYtlJ~W'b'VI :i'Cr'lltlfllOllMllJtlMl 91:illlJ lllLltlfl 

livl U .l'Uffli'l~ 

I. lJ::'II1lJfl'lm' l'1(J ml Monie gold43 Ll'U::1llL'I1''I1 iim~ (J~ \l'U fll1\l:: 

2. Yupi fruit cocktail ~~1YupiIII III II [j'Uv'U i~11L\llll~'U~I~tl,j'Utl~ 
3. i''UI\l'(l1~'U fill Yupi Milly moss I~ 'UI \l1l1~'U~~1'Uoni'm tl~ 
4 . 	 Iced cola Ill~l Yupi 

Ill11111 
5. Marshmallows ~n Rockey mountain 

<V 	 d' ~QI 
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~n.n'W 

6. Marshmallows coated with Chocolate ~~l Kisco twister 

7. 1tllllC11~tlffllhJu n~tlifl~l 1m Haribo Happy-cola 

v Q -s d . 1 
8. 	 l\lllllll~tl{lll~IlJu gJ~l Yupi Gummy hotdog 

.::i ~ -A ~ ~l v
9. 	 Illllll'l'fH)lJfllJ~l1'lJtll~ll lJlm:; collagen 1m:; Vitamin C 

~m llll~ 'Illvi' 
~ 

'" d10. 	 lJ:;'lJllJfI~nU11J \lin Doctor 1l1l 


l' Q -s d .1 d "IV
II. '1\lllllll\lltlrlll~IlJu nC1tl~ll lJ \lin Haribo tropicalfTuity 

12 . Mini Burger \lI~l Yupi 

" Q Qci.r .::i 
13. ~ntllJ'!Imnofi nC1tln1 ~l1'lJltltll1'lllStlIUtl~ ml Ole Beauty 

14. Baby bears n~tlvJ1\l1~ ~n Yupi 

15. -yu'lril1'nfl \l1~1 uUjtl.t 

16. 'l!u\lril1'nfl~l1'lJll1l1'\ll11l1uC1:;'1C191~tl \lI~lIIUjtl.t 

17. Yupi Gwnmy Candies \lin Yupi 

18. 	 Yupi fTuil cocktail ~n Yupi 

19. ~~~ \lin Halagel 

20. lllvm ifl~lltllJtltl \lin il'1~lltllJtltl 

21. 	 lfvJlrlnl1'tlfl 'fffi~lJt1l1'\II1f 1'1 IllSl Euro 
.d 	 j.I <V 

22. 	 ~ntllJnC1tll1'lJ \II~l 'lInll' 

23. 	 nlJn lUtln \l1~llll1'l'II'~l 

24. ifillCl!)tl ~l1'fl1lJ \lI~l Q~in:; 

25 . 'lJtllJ1\ll1lC11~tlffll~IlJU n~tl~ll'hl' \lin Haribo tropical fTuity 

26. IUllfitl lU1l1l'J.rlllmhl1~tl~ \II~l PEPTEfN 

27. Iflitl~~lJr~tlmht~IlJU "lll~tlWii vJlflJ 

28. 'lJtllJU~ 'MJ111fl~ \lIll vJlflJl!ll!1 

29. 	 APPLE JUICE U~"rl'J nmJtl1l'J1J lilnfl (lJl11'11tl) fltl\llUtl~ 

(HAL-Q)* 

30. ~~~ IllnU~"rl'J 'il"l1'll1mllJl'J~hnr 1111'11my ~lnl'1 (HAL-Q)* 

31. 	 SSOllflitl~U!~ll1'llln U~"rl'J 'il~l1'llimllJl'J~hnr 1111'11my 

~lnl'1 (HAL-Q)* 

32 . 	 SS02 lflitl~U!~ll1'\llnu~"rl'J 'il\ll'fflllmllJl'Jll~li' 11111'1my 

~lnl'1 (HAL-Q)* 

33. 	 SOl lflitl~U1~l'fflllnu~"rl'J 'il\l1l1'll1m~lJl'Jll~li' lil1l1my 

~ln., (HAL-Q)* 

34. 	 S021flitl~U1~l'fflllnu~"r'VI ~\l1l1'll1m~lJl'J~~h~li' 11111hHY 

~lnl'1 (HAL-Q)* 

35. 'lJtllJlllll~ \lin Yupi 

36. Wll~ffllhJu \l1~1 tlH'! 
37. 	 Dark Chocolate Brownie Cookies \lIll Sofe Baked 

38. 1\ll1l1l19ltlffllhlU rl~tl~ll'hj'';l~'llUl1ii \lI ~ l !!l~iu'1nC1.t 
~ 

UU1Hl 

39. l\l1t:Jl~tlUtltlll11~l\llll9itl~~ \IIlllliinml~\l1 

40. ~tlnimlll\l1U';~lnhrln 'IIiJlIln~lI \IIlll~lJllJtlrll.r 

Q.I tf' .ct.Q.I 
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.. QJ , 

~HWIIlW'YI 

41. Coffee and Cream ~n Merci Petits 

42. 'U'UlJtT~Llli~flH)1J lfl~tl1J;tlfl lmL"~ ml O~lfl:; Pockky 

43. L'lfiJ'ff1Y11'ff;tlfl lflll"'l ~111Ilill:jfff 

~1J11f1flfl11~nll'ffil1Jlllfl 

tlw:;m1lJ fl11 !i-tHl1lJVi 

L~U1.,j'il~ IT)~Q~1J~1i'ii f1111 t 

'I'U IT'U III fl'iY~1~il1 IIoril nrllJ 

Q Q;d"
1. m:;IYlUlJIIlU111'lH OIn 1:; 'iH ~1J11f1tltl1101111l'fftl1Jlllfl3 

't" "" • d .1 l' ,2. Lllflfl~'ffl~IlJul'ff fl ~11lJllJl ~r:l~" 11')~Q~1J~ltiifl11HIll"l" 

3. i-ff'U'UlJtT~Miri'l1Uil~lJ1Utl~L'U'ff ~11 vJl1lJLKlff i 'UlT'U 1l1fl «~1~il1ll9i'il~..rllJ 

2 1. 
~ ,.. .... " Q co. d 

'Ul'fflJ'fflU'l!'I1lJfl'Ul1'11illJlJ:;" .,11 fl1Vl 

2. Unh'ffll'Ulm "111'111;~Ll1~ nl'11'U~'Utl~ihuml'U 

flWmnlJfll1~'ffmlJ111:;~1 

fl1 m1VllJ'I11'Um~ 'lol'9i~iY'U 'H 

(0.5% l'Ur:l~~nw<ti'~~li'lU) 

23 

Ill"l" 

3. 'lfil'ff111~1'ff~~'U'lfil'ff~~ Illll Y11t]iJtllV 

4. Ulllr:l'U lunw ~11 ~liuyh'Hr 

5. Ullh.ti'lillu~ "111u~ 

6. U1LLti'lilJ'1~1 0111 .iYtl~11 

7. Ul'ff~ll1J'Uh ~11 lT~m~!fll:;m:;tll~ll1 

8. Ullln'1tlJ'l~l ~1l ~ 
'" "'. • ~ 'i ~ ~ .I 'i Q ~ 

9. lmil~~lJ1Jl1~fll"~ r:l'fflJ l'fflJ'fffl~ll":;'Ulr:l~ OIn l'fflJil'U'lflJ 

~ Q 

10. U11il'l'Ul11~~ ~n fll"'U 

~ V tI Q .. 
II. 'Ul'1111'UI'UlJ'U'U fl"'U'ff":; ~1111l"'lf1J~1JtlU 

12. Ul'ff~111J'U 1"'b'-W~J'1 Ul11l'iTii'1'l111J'ff~19111L1J'Uh 

13. Ul11n'1ilJ'l~l "11lJ:;l1'i'~ 
.... I '" ,..

14. 1~Qlllll~fl"'Ul'ff'fflJ ~11 winner 

nl'11'U~'Utl~ihUfl~ l'U 

tlw:;m1lJfll1~'ff"llJ111:;~1 

fl1 ~!YIVllJ'I11'Ufl1~101'9i~iY'U i l' 

(0.5% lur:l~~nw<ti'~~li'lU) 

.... I.Q. t.I 

16. 1~QUfl~fl"'Ufl"1U \l111 winner 

d~ I d 

17. 'Itil1'U11\T\l111 "11~1'Ul'b'U~ 

Q .. "",co. ~ ~ 

18. '!I'b' lltl'U~ 'b'l'b'lJ 'lftlU'lfil'ff ('lfil'fftl11'l1"fH) ~11 kikkoman 

Q.f d' ~(V 
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~ Q t' I ""QI

20. 	 11lm:;'I111J1'l1r-H"1l1l1~nlJ!l g)~1 1l111Jlf1~ 

21. 	 NONI JUICE 100% g)~1 III1Ulf1~ 

o t: J I Q.i d 

22. 	 m:;'I11(Jl'll 90% \Tg)~1l1r-l~ g)~1 !!ll1Jlf1~ 

23. 	 (J1ti1'ltil'IJ11 g)~1 m:;~l(Jiill 

24. 	 ti1ll11111'li'1l'li'1l n~llfl~ll 1'111'11 g)~11!J!11J~1J!l(J 

25. 	 til'1111111'li'1I'1i'1l n~ll«1Jl.I:;~1'I g)~11!J!11J~1J!l(J 

26. 	 'II!l!1'tl'i~H"~~ll ~m YltJil mil 

2 !l1l:;t111,r~1J11f1flll~m~(J~ 

11!1:;IlIi'~Mflw:;nnllnu 

Q 	 <':I ~ Go' 

I. 	 m:;lYllJllllWlllll~ g)n ~:;'il~ 

"1"'" .. • d .1 ~' , 

3 

2. l\Jnn~!1'll~\JJu~!1' In g)~1111lJ1!Jl!11!1 

3. 	 11ff'IJ\J1I11~'lffllt1l1(J!l~lJ1IJ!l~I\J!1' g)~ll'hflllihtY 

iJml"fU'H) 'HJ1r;nClUCl~ IliiJm'lfuHl'l ~lr;nCl'VnJ';i1~HltJflntJ~nr;n 1 il'IJrJ'I 'V'UY.2554 fY'\.JtJ"I Vllm'lI'll"1'il 
" 

1Ifll"1~11'1P11tl V1'1 ~fi I'l nru cvllv1tl ~fl 'Vl1 'il1'\.J.,rtlllCl¢ll'\.J 11'l tI ~UIICI~ ~fi I'lnru cvl~fll1'ltJlv1tliJ l" ~ ItJ'lfU~ tln1 'l 
'" cu II 	 CI 

'lJtlfunnfu'ltl'l~lC11C111Cl~~tl~U1If1f1 ,¢I~CI~'Irl n1'l1'l'l1'illlm1~11'.J'Ii'\.J 1,332 nnllfl'll~l1' IfltJ 

50.15% 1~'\.J1P11tlV1'1'il1n~fil'lnrucvl~'lJtlm'lfu'ltl'l ~lr;nCl 'V'lUm'liJ'\.Jlntl'\.J 5,7% IfltJ Ili'l1u'l1lJn~lJ~iJml". 
11n~uu HAL-Q ~'IJ'\.Jl~r;i1m'liJ'\.Jl~tl'\.J1J1'il1n1I'lq~u~~J1r;nCl 'lJru~~ 49,85% 1~'\.J~fil'lnrucvl~llil¢l'IJtl 
m'lfU'ltl'l~lr;nCll'\.Jn~lJrl'V'lUml"iJ'\.Jl~tl'\.J 11.30% ~'IJ'\.J U~~fil'lnrucvl~~l'\.Jml"ful"tl'l~lC11C1m'il~ml". 
iJ'\.Jl~ tl'\.J 1¢lU'l'1II~lrlmill vUlVitJunu n~lJ~ lli~nn f U 'l tl'l ~lC1lClUcr1'V'l U11 nnlliiJ nn f U l" tl'l ~1C11C1. 

, 	 >I, 

'ii1'l1fu~fil'lnru cvlVimfl11 ~lr;nCl mlU'V'l'lJn ll"iJ '\.J lil rJ'\.J 1'\.J 1:Yfl~h'\.J Vi \! 'I n11 tlV1'1~l.TtJ'ii1fi't1! (p<0,05) 

Q.I if ~Q.I 
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ERYTHROCYTE LIPID ALTERATIONS AS POSSIBLE PARAMETER FOR PREDICTING 

DEGREE OF PRE-SLAUGHTER STRESS: PRELIMINARY INVESTIGATION IN BODY

LOCKED, NON-STUNNED ISLAMIC-COMPLIANT SLAUGHTERED CATTLE 

Kobkarn Namsirilert, Winai Dahlan, Sukrit Sirikwanpong, Natapom Wilai, Yuparnee Tamruang-it, 

Parima Pattanapongsagorn, Attanee Jutakeo, Brian Supawut Kunakom, Sathapom Ngamukote, Vanida 

Nopponpunth 

The Halal Science Center (HSC-CU), and Faculty of Allied Health Sciences, Chulalongkorn 

University, Bangkok, Thailand, winai.d@chula.ac.th 

Institution: The HaJal Science Center ChulaJongkorn University 

The Halal Science Center Chulalongkom University (HSC-CU) is the home of the HAL-Q system 

and the S.I.L.K way. The HSC-CU is situated in the heart of Bangkok surrounded by world class shopping 

complexes in Chulalongkorn University (ranked 180 by QS World University Rankings 2010). The 

founder director of the HSC-CU is Associate Professor Dr. Winai Dahlan who is passionate about using 

scientific equipments to assist in protecting the faith of Muslims. The HSC-CU considers the four 

parameters to analyze food samples: fatty acid, gelatin, DNA, and alcohol , which uses advanced scientific 

equipments in the process: real time PCR, gas chromatography mass spectrometry, liquid chromatography 

mass spectrometry, inductively coupled plasma, and ultracentrifuges. These methods are also used assist 

in implementing the HAL-Q (Hygiene, Assurance, Liability, Quality) system, which is a food safety 

system that considers the fourth hazard, Haram, from the three hazards of HACCP. The HAL-Q has been 

implemented in 147 factories consisting of 110,000 workers and has analyzed over 7,600 food samples. 

The HSC-CU also developed the Najis Cleansing Clay in 2009, which has been used in the factories 

implemented. In 2006, The Halal Journal in Malaysia considers the HSC-CU as the first Halal Science 

Institute in the world. 

The HSC-CU consists of 28 staff members 12 of which are Muslim scientists. The scientists are 

mostly from the three southern Muslim populated provinces in Thailand: Yala, Narathiwat, and Hatyai. 

Despite the four parameters that has been a routine work, the scientists are in charge of developing new 

Q.I ~ ~ QI 
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methods and innovation such as the porcine pnmer developed, efficient extraction of fatty acid, a 

multiplex for the real time PCR, etc. Other activities are spreading the awareness of the HAL-Q system 

and providing training for exchange students in the Haram forensic laboratory. The HSC-CU and its 

members are ready to service both the Muslim and other consumers. 

Innovation: 

Several studies have shown that pre-slaughter stress triggered by certain factors i.e., transportation, 

envirorunent prior to slaughtering, different types of stunning, and the other extents of torture, directly 

affects many cell types and contributes to the alterations of some biological molecules. To obtain a high 

meat quality with nutritional values, as well as to complying with the corporate social responsibility (CRS) 

concept and with the Islamic law, the slaughtering processes and the procedures mentioned above should 

be optimized to reduce the stress-induced cell damages. Therefore, the present study aims to investigate 

whether there are any changes in biological molecules, especially the fluctuation of lipid contents in cells 

after the slaughtering process by using an erythrocyte model. Ten female CharolaislBralunan cattle were 

selected and blood samples were collected before and after the body-locked, non-stunned slaughtering. 

The erythrocyte lipid content and fatty acid profile were analyzed by FT-IR and gas chromatographic 

technique, respectively. The preliminary results from FT-IR technique demonstrated a significant increase 

in peak area of the CH 2symmetric stretching vibration as compared to the pre-slaughter state (p<O.05) . 

Moreover, two omega-6 fatty acids, arachidonic acid (C20:4) and linoleic acid (C18:2), were also found to 

be significantly different from those in the pre-slaughter state. The results from the present study may 

provide an understanding of lipid changes in cells occurring after the slaughter and also may provide 

insights to improve future slaughtering processes. In order to investigate the signs of stress factors i.e. 

torture, transportation, environment, etc, study on several stunning means of slaughtering are under 

investigation. 

Originality 

The study of animal torture has long existed ever since the concern of animal rights and the concern 

for certain biochemical reactions that may affect the quality of the meat. However, many scientists have 

tum to neurotransmitters and hormones, since it is secretions that affect emotions. After the release of 

hormones, one may be interested in the biochemical reactions resulting from the affected metabolic 

processes. The change in concentration or structure of the macromolecules is then analyzed to determine 

the change. For example, the conformational change in protein is usually compared between before and 

after the reaction of interests. Sequencing or determining the structure through mass spectrometry or 

Q,I d' .::::::IW 
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nuclear magnetic resonance does this. However, lipids and carbohydrates having no determined 

sequencing such as DNA and proteins are often not the molecules used to analyze at the level of the 

structure; the fatty acid profile is then usually examined. Since the structural difference is not visualization 

through mass spectrometric method, we decide to take advantage of the bond stretching and bond bending 

vibrations that can be detected by FT-IR. By doing this, a new database of fingerprint for determining the 

change in fatty acid profile for the detection of stress can be considered since the method is inexpensive 

and is time efficient. This technique could possibly be one of the methods to detect halal meat since the 

slaughtering of animals requires the animal to be in the least painful state before death. Aside from 

keeping the concern of the quality of the meat, this method can also be used to enforce the animal rights 

since the awareness of animal cruelty has been increasingly promoted in the last decade. 

Impact of Innovation 

The difference in the detection of change in the CH 2 vibrational modes between a tortured and a less 

tortured cow is a method that may be advantageous to determining whether the slaughtered meat is halal, 

the quality of the meat, and the enforcement of animal rights. Halal meat is important because 

slaughtering meat through other ways may cause blood clots, which is considered Haram or forbidden 

according to the Islamic laws. The criteria for Islamic slaughter are that the slaughter must be a Muslim, 

Allah's name is taken at the time of the slaughter, and that the throat, windpipe and jugular veins are cut. 

The first two criteria may not be tested, but the severing of the throat, windpipe, and jugular veins can also 

be understood as the immediate death of the animal, which supposedly should feel the least pain. 

Secondly, the tenderness and the taste of the meat are affected by the age of the animal , stress before and 

after the killing, etc. Stress caused by tortures before death causes the release or cortisol. After a few 

biochemical reactions, lactic acid is produced in the muscles lowering the pH of the meat leading to the 

toughness of the meat. Thirdly, concerns regarding humane slaughter have been taken as a serious matter 

since 1958. Inhumane slaughtering affects the consumer's confidence of the food product, halal meat 

market, and the kosher (Jewish dietary laws). To comply with corporate social responsibility, the 

government, especially in the states, passed a law regarding the slaughtering of animal. All of the 

mentioned issues above can be detected through the use of FT-IR to detect an increase in the broadness of 

the CH2 symmetry peak in tortured animals prior to slaughter. This study can contribute to the 

development of other slaughtering methods that would cause the least stress to the animals. 

Practicality 

When considering among all spectroscopic methods in a laboratory experiment, the FT-IR is one of 
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the most inexpensive methods besides the spectrophotometer. When comparing the techniques of this 

study to the determination of conformation through other methods, it is very time efficient in terms of the 

analysis of the data. Nuclear magnetic resonance may take quite some time to determine the structure of 

the lipids and if the lipids did not change in its conformation then, the NMR fingerprint will be identical 

between the results before the slaughter and after the slaughter with no significant differences. The mass 

spectrophotometer may be able to analyze the components within the lipid structures and the change in 

fatty acid profile; however, the method may be very time consuming and the sample prepared will be 

destroyed. The FT-IR is the least destructive among the spectroscopic method mentioned and could be 

easily analyzed. 

If the slaughterhouse were to use this method to improve the slaughtering technique, a developed 

method of this technique is highly recommended assuming the slaughterhouse does not want to invest a 

fortune on the research. The FT-IR is also a quick method that yields resul ts in less than half an hour. The 

other types of spectroscopies might require hours of work to analyze the conformational change. 

Applicability 

The procedure of this study is replicable since during the study the students of Chulalongkom 

University did many samples and none of them had any difficulties in obtaining the results . The analysis 

of the data may require strong organic and biophysical chemistry back, but in terms of the practical work, 

there have not been any failures. The most difficult task is to collect blood from the cattle from the 

slaughterhouse since it is quite difficult to extract blood right after the moment the cattle were slaughtered. 

Therefore, this method is considered as an inexpensive and not time consuming to detect whether the 

slaughtered animals have been exposed to stress. 

Q.I .", .qQ/ 
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COMBINED LABORATORY TECHNIQUES FOR THE DETECTION OF PORCINE 

ADULTERATION IN FOOD PRODUCTS PROVIDED FOR LOCAL THAI MUSLIM MARKET 

Marisa Marnpae, Winai Dahlan, Suntorn Mitnoi, Sawitree Yeemin, Brian Supawut Kunakom, Vanida 

Nopponpunth, Husma Bueraheng, Nassareen Dadee, Anat Denyingyhot, Sukrit Sirikwanpong 

The Halal Science Center (HSC-CU), and Faculty of Allied Health Sciences, Chulalongkorn University, 

Bangkok, Thailand, winai.d@chula.ac.th 

The Halal Science Center Chulalongkorn University 

The Halal Science Center Chulalongkorn University (HSC-CU) was established in 1995 by 

Associate Professor Dr. Winai Dahlan as a laboratory in Faculty of Allied Health Sciences, Chulalongkorn 

University, Bangkok Thailand before splitting to be independent institution in 2004. Chulalongkorn 

University is the oldest university of Thailand and has been ranked 180
th 

in the world by the QS World 

University Rankings in 2010. The HSC-CU occupies 1,800 sq. m. on the 11 th and 12lh floor of the 

Research Building and is equipped with advanced scientific equipments along with 20 qualified Muslim 

scientists. The HSC-CU is the implementer of the HAL-Q system and the S.l.L.K. Way. The HSC-CU is 

well recognized for the HAL-Q system that implemented 147 factors covering 110,000 workers and 

analyzed over 7,600 food samples and ingredients for the Halal database positive list. Scientific 

equipments that are used are the GC-MS, LC-MS, real time PCR, and FT-IR to authenticate food samples 

to comply with the Shariah. The Halal Journal hence, considers HSC-CU as the first recognized halal 

science institution in the world by 2006. 

The HSC-CU consists of 28 staff members 12 of which are Muslim scientists. The scientists are 

mostly from the three southern Muslim populated provinces in Thailand: Yala, Narathiwat, and Hatyai. 

Despite the four parameters that has been a routine work, the scientists are in charge of developing new 

methods and innovation such as the porcine primer developed, efficient extraction of fatty acid, a 

multiplex for the real time PCR, etc. Other activities are spreading the awareness of the HAL-Q system 

and providing training for exchange students in the Haram forensic laboratory. The HSC-CU and its 

members are ready to service both the Muslim and other consumers. 

Q.I ~ ~Q.I 
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Innovation: 

Muslims, living as a minority and populating 6-8% of the Thai society, have been surrounded by the vast 

numbers of food products distributed mainly from non-Muslims. Despite the Halal logo actively shown on 

products, concerns among Muslims on Haram, unlawful ingredients, contaminated in those certified goods 

have yet to disappear. In order to protect Muslim consumers, the Halal Science Center Chulalongkorn 

University (HSC-CU) of both Bangkok and Pattani offices carried out laboratory screening for porcine 

adulteration in obvious, Halal food products with and without Halal logo. Three laboratory parameters 

were employed: gelatin quantitatively analyzed by hydroxy proline-based spectrophotometric teclmique, 

fatty acid profiled by gas-liquid chromatographic assay, and DNA identified by real-time polymerase chain 

reaction (PCR). Two former parameters were utilized for pre-screening whereas the latter one was for 

affirmation. In this study, food samples which is perceived to be obviously Halal, exclusively either with 

authorized or unauthorized Halal logo certified, were collected from the local Thai-Muslim food markets 

in Bangkok, bordering provinces of Bangkok, and deep south provinces of Thailand. Out of 371 food 

samples, 61 revealed doubtful gelatin appearances, while 4 showed dubious animal fatty acid profiles. All 

mythical products together with 39 enigmatically additional samples were further checked for DNA 

profile. Among 104 samples, 18, including 15 samples with authorized Halal logo, showed positive 

porcine gene. The food samples consisted of 14 seafood products distributed by 2 food plants and 1 dried 

shredded chicken from a food factory. The 3 remaining porcine adulterated samples were Chinese-style 

chicken sausages certified with a homemade Halal logo distributed by a Muslim entrepreneur. In 

conclusion, the study clearly shows that combined laboratory teclmiques are amply efficient for screening 

porcine adulteration in food products provided for Muslims, especially in non-Muslim countries. In order 

to ensure Halalness of food products, complementation for Halal certification under Islamic organization 

with Halalization system in food manuf,!cturing process is highly recommended. 

Originality 

The adulteration of haram ingredients in food other has been a concern to many Muslim countries 

leading to a screening of the market in spite of protecting the Muslim faith. In this study, the screening of 

food products has started from a rumor that halal food in may be adulterated with porcine. The rumor has 

become a significant sign ever since the adulteration of a chicken sausage accredited with the halal logo 

was found to be pork. Scientific equipments were then used to screen and analyze food samples from the 

market. According to the screening in the market, suspicion arose whenever gelatin, fatty acid or alcohol 

was found in the food sample; however, most of the results report a negative detection of haram. By 

comparing the halal and non-halal certified food products we were able to see that there were no 
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significance difference in finding haram in the food product. The selection of the samples was meat 

products that seem to be an obvious halal such as seafood; hence, the non-halal certified food samples 

were mostly seafood. 
.. 

The premises regarding the rumor was found to be a false alarm; however, the study led to an 

observation that the issue did not lie within adulteration of haram in food product since the understanding 

of halal is increasing in Thailand, but lies within the management system. Many Muslim countries have 

little doubt regarding the management system of halal since the majority of the population is Muslim. The 

study led to a new understanding that many food enterprises do not operate under the halal compliance 

method of management. With a flaw in the management system, minor adulteration is then found such as 

in the raw material such as using porcine-based gelatin or lard as an activating energy source. Many 

laboratory techniques have failed at detecting these minor adulterations. Hence, this study shows that 

laboratory work is capable of detecting some of the haram in complex food samples. 

Impact of Innovation 

The processing of food has become more complicated compared to the techniques in the past, 

especially when the advancement in technology has displayed an exponential progress. The screening 

techniques of food products then have to be developed in order to analyze the components of the food 

thoroughly. The technology is available to assist in the analysis offood, but has been slowly applied. The 

screening of the market at the HSC-CU began with a gas chromatography machine that was able to detect 

the fatty acid profile fingerprints of porcine adulteration. This technique had limitations such that a 

homogenous processed food product may obscure the chromatogram of interest. The analyzing method of 

interpreting the chromatogram was then developed into using mass spectrometry to further analyze the 

eluted compounds that were yielded from the gas chromatographic technique. This is only an example of a 

development of food screening that is and will be required to keep up with the advancement in the 

processing of food. 

The detection of ethanol concentration in food sample has also been developed to distinguish 

between the types of the ethanol. According to Islam, alcohol is considered a haram; hence, it is a 

universal understanding that there should not be any ethanol found in food. However, there are many 

ways that ethanol can be produced and are categorized into three types of uses: alcoholic beverages, 

alcoholic solvents, and alcoholic fermentation. Environmental particles are capable of creating chemical 

reactions that may appear to be ethanol. The possibility of containing 0% ethanol in everything is very 

slim; hence, a new criterion is needed because new techniques will be able to detect the slightest amount of 
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ethanol. 

The detection of porcine DNA has been designed for high specificity such that ambiguous 

analysis does not arise from the results . A positive detection of porcine DNA is very accurate due to its 

designed of the sequence and the design of the optimal conditions. The techniques have been adapted such 

that several species of animal can be detected simultaneously in one reaction. Conventional PCR method 

requires the use of more reagents and equipments. The new method has been developed to reduce the 

reaction time by hours. 

All of these improvements in the methods have room for improvements , but are still effective at 

screening food products in the market. These techniques will be requiring an upgrade to handle the future 

food screening. Hence, the study presents a method that can be used today and a basis for future 

development rather than developing methods from the conventional methods. 

Practicality 

The laboratory techniques in this study have been adapted to be time efficient and to minimize 

expenses. Up to 20 samples can be experimented for the fatty acid and ethanol laboratory and 30 samples 

for the DNA laboratory. Each reaction in the gas chromatography and liquid chromatography takes around 

3 to three hours, while the real time PCR machine requires 2 hours. The most time consuming method is 

during the extraction of fatty acids and DNA which may take up to 6 hours; however, these methods have 

been selected such that it is inexpensive and avoids the use of extreme health hazards since the screening 

of food is a routine work at the HSC-CU. With the presented infonnation on the number of samples that 

have been analyzed, we are confident that it is applicable to other industries and laboratories. Many guests 

have visited the HSC-CU and brought token of appreciations for sharing the methods during the laboratory 

visits and have agreed that the methods used are efficient. Even though this study focuses on presenting 

the adulteration of haram in halal food products from the market, it also shows that the techniques used are 

very effective at detecting small concentrations of adulteration. 

Applicability 

This is a retrospective study in which has been conducted during the implementation of the HAL

Q. This study is a way to evaluate the screen method during the detection of haram ingredients and raw 

materials and to evaluate whether Thai food enterprises have a better understanding of the Islamic faith 

when dealing with Halal food . The laboratory techniques are replicable, yet the design of the experiment 

may require an implementation of another food safety system or a comparative study in food enterprises. 

Some laboratory procedures used in this study were adapted from the AOAC International procedure. 
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These methods also have a database of some of the positive haram markers that can be applicable to other 

halal industries or institution since developing a new method may require creating a new database. 

MULTIPLEX REAL-TIME POLYMERASE CHAIN REACTION (PCR) FOR 

DIFFERENTIATING PORCINE GENE AMONG VARIOUS ANIMAL GENE MIXTURES 

Brian Supawut Kunakom, Winai Dahlan, Vanida Nopponpunth, Suntom Mitnoi, Weerasak 

Eiamsuwanmanee, Malisa Intharaprasit, Arseeyoh Lateh, Sawitree Yeemin, Monrudee Khemtham, 

Nassareen Dadee, Sirichai Adisakwattana, Suwimol Sapwarobol 

The Halal Science Center (HSC-CU), and Faculty of Allied Health Sciences, Chulalongkom University, 

Bangkok, Thailand, winai.d@chula.ac.th 

The Halal Science Center Chulalongkorn University 

The Halal Science Center Chulalongkom University (HSC-CU) is a center situated on the 11th and • 

1i h 
floor of the Research Building of Chulalongkom University containing 12 Muslim scientists who 

dedicate themselves to restoring the Shariah compliance that has been complicated by food processing 

technology. The HSC-CU has been established in 1995 by Associate Professor Dr. Winai Dahlan. The 

HSC-CU has been recognized as the first Halal Science Institute in 2006 by the Malaysian'S The Halal 

Jourrnal and hence was given the Halal Journal Award. The most prestigious and highest award the center 

received was the King's Dussadi Mala Award, delivered by the crown princess. The HSC-CU created the 

HAL-Q, a halal food safety system, and the S.I.L.K. Way (Shariah-compliant ICT Logistics Kontrol which 

is halal ICT system through an Open Source). The HAL-Q system has been implemented in 147 factories 

covering 110,000 workers and has used advanced scientific equipments to screen and analyze over 7,600 

food products and ingredients. One of the iIUlovations developed by this center is the Najis Cleansing Clay 

that has soap-like properties that is suitable for both personal use and food factory use. The main scientific 

equipment used is the FT-IR, GC-MS, LC-MS, and real time PCR. 

Our scientists are divided into four groups according to their specialty in using the mentioned 

scientific instruments and their knowledge regarding the parameters of analyzing the food samples: fatty 
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acid profiles, DNA identification, alcohol level detections, and gelatin detections. These four parameters 

are used to authenticate food samples that are screened from the market in Thailand that mayor may not 

have been Halal certified. Besides the laboratory work, the HSC·CU scientists are also in charge of 

'. 
organizing exhibitions and other Halal events domestically and internationally. Other activities also 

involve training exchange students that are interested in Halal science and have applied to enter our 

program every year. The HSC-CU takes the corporate social responsibility compliance based on the 

Shariah-compliance to heart and is diligent at protecting the Islamic faith. 

The Innovation: 

The detection of adulteration of Halal food has become increasingly difficult along with the 

complexity of the meat processing techniques. Meat processing is considered as the most essential process 

within the consideration of Halal food. The complexity of the meat processing techniques has left the 

adulteration of Halal food unrevealed to the consumers. In order to comply with the corporate social 

responsibility (CSR), the HSC-CU has developed a method to identify such contaminations. The A DNA 

analysis method is then developed to detect bovine and porcine genes in food products through the use of 

multiplex real-time PCR methods. The porcine forward (F3) and reverse (B3) primers and the bovine sense 

(S 1) and antisense (A 1) primers were specifically sequenced to replicate the mitochondrion cytochrome b 

gene of the respective species. The conditions at which the porcine, bovine, and a mixture of both primers 

can achieve optical the real-time PCR machine, Light Cycler 480® II, were determined using the touch 

down PCR method. The melting temperature of each species' gene was determined through observing the 

detachment of the SYBR Green dye. The aIU1ealing temperature range during the touch down PCR was 

determined to be 80 ° C and decreased to 75 ° C for 34 cycles. The melting temperature of the porcine gene 

is 64°C + 0.5, while the bovine gene is 58°C + 0.5. In conclusion, in this study, the specific primer 

duplex is capable of distinguishing between the bovine and porcine genes. This development has brought 

upon the fundamentals of developing a multiplex real-time PCR method by means of distinguishing 

between more than 2 types of genes. Furthermore, authentication of food through methods may be used to 

protect the faith of other religious belief such as a branch of Buddhism forbids the consumption of cows. 

Originality of Innovation 

The multiplex real time PCR has been used to study mutations and differences in DNA and has 

been widely used in genetically modified organism. Multiplex PCR is PCR method in which amplifies 

many DNA of interest in one reaction by using more than one primer that has a high specificity. The 

difficulty within designing a mUltiplex PCR is the determination of the optimization procedure for the 
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amplification of many genes by changing the annealing temperature. By using a real time PCR, the 

process of amplification can be detected right that instant; however, the conventional method of PCR 

requires us to realize the success after the running the sample through gel electrophoresis. The concept of ... 
creating a halal multiplex PCR teclmique to detect for the contamination of pork or other animals 

forbidden by the Islamic laws have been discovered, however, to an extent of detecting DNA of one specie 

at a time. The idea of a multiplex was then thought of to detect these adulterations. The HSC-CU has 

been successful at distinguish between two species, porcine and bovine. This study has shown that a 

multiplex real time PCR can be used to detect the adulteration of haram. The sequencing, selection, and 

conditional optimization of the primer for both bovine and porcine give the study its originality. The 

process of optimizing amplification of the DNA is called a touch down PCR method or the method in 

which the temperature of the annealing process is changed. The DNA obtained was taken from the non-

conserved region to ensure that the designed primer displays its high specificity towards the DNA template 

of its specie and to ensure that the specificity remains within the same species, but different SUbspecies. 

Because of its high specificity, this method has been used to detect for porcine DNA within both halal and 

non-halal food products. With the adulteration of haram in complex processed food, a high specifity 

method is needed. 

Impact of Innovation 

The use of the multiplex real time PCR has been used to detect for porcine DNA in more than 300 

samples by far and has shown remarkable specificity in detecting porcine DNA in the food products. The 

adulteration of porcine in many food products has been common due to its low cost and as a taste 

enhancer. The multiplexity of this method is able to save time and resources since the amplification of 

DNA occurs in one process, while the conventional method requires a PCR reaction equivalent to the 

number of designed primers we are interested in. The conventional method of PCR also requires a gel 

electrophoresis gel that uses more resources and is time consuming. The multiplex PCR method brings 

haram forensic laboratory to another level in food products in which many species can be detected 

simultaneously. The use of a real time PCR machine allows us to quantify the concentration of DNA 

found within the food sample. 

At the HSC-CU, the most specific method that affirms that there is a detection of porcine DNA is 

the use of the multiplex real time PCR compared to the other lab parameters. Compared to using other 

methods, the other methods can only propose a suspicion within the food. For example, the use of 

analyzing fatty acid profiles to detect porcine adulteration in food products have become very difficult 

since the processing of food hides the fingerprint of the porcine fatty acid profile. The analysis of fatty 
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acid uses gas chromatography followed by mass spectrometry; this method can easily detect the presence 

of porcine if the food product is pork; however, adulteration sometimes use small portions of pork making 

the results ambiguous and doubtful. However, a mUltiplex real time peR will be able to amplify the small 

porcine DNA concentration to a noticeable extent along with the other types of DNA. After the peR 

reaction is complete, the results are easily analyzed making this method one of the most popular designed• 

methods in the identification of fraud in food products. 

Practicality of its application 

To understand the advantageous of this method, we will need to compare between conventional 

peR method and multiplex peR method. Different primers have different optimization conditions such as 

the temperature. Primers can be specific and non-specific, hence, it is important to ensure that in detection 

of adulteration in samples, primers must be specific; otherwise, the primers will arU1eal to each other and 

yield an undesirable result. Once these two concepts have been established, the differences between the 

two peR methods can be discussed. 

Since different primers have their own optimization conditions, then using many primers In a 

thermal cycler using the same conditions may not be effective. Each primer will have to take turns at 

having their reactions in the thermal cycler. The reaction may take up to 2 hours to complete the peR 

reaction; hence, using many primers in a design of an experiment will be very time consuming. In a 

multiplex peR reaction, all the primers can be used under the same condition. Another time efficient 

aspect that the multiplex peR has over the conventional peR method is that after the reaction is done, the 

results can be analyzed instantaneously, while the conventional peR method requires the use of gel 

electrophoresis, which may take another half an hour before the result is produced. The quantification of 

the amplification of DNA using the conventional method is quite difficult and gives a low yield, while the 

-
real time peR requires the use of the internal standards to calculate for the concentration of DNA being 

amplified. By comparing between the conventional singliplex method to the multiplex method, the 

multiplex peR has a higher time efficiency. However, the reagents used in the multiplex real time peR 

may be costly. Even though this method is costly, it yields direct results without little further analysis and 

is very time efficient. 

Applicability 

The protocol used in this experiment has been designed with the assistance of the Biogenomed 

company. This real time peR machine has its own method of preparing the DNA samples to be replicated. 

With proper training and use of the real time peR machine, the results can be replicated easily, given that 
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the primer that the user is using is designed by the HSC-CU. Any DNA extraction proves can be used 

prior to the amplification of DNA, as long as the DNA has been purified. The most important step that 

should not be altered when replicating the procedure is when setting the optimization temperature at each .. 
phase of amplification: denaturation, aImealing, and elongation. The range of temperature during the 

selected number of cycles during the aIU1ealing phase within the touch down PCR method must not be 

altered. This method has been used to detect the adulteration of haram in food products from the market 

and have been trained to the many exchange students. Therefore, this method has shown to be 

commercially used and proven to be easily replicable. 
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'" "''' 1 "I 'Ii~J:-l{\\9IflWCV1t1ll1 U \9IV! 'lfl1i Multiplex Real time PCR 

Development of Porcine and Canine DNA contaminate detection from Food 

Product by Multiplex Real time PCR 

310 <Q.QJ '" 2.1 	 J:-l'Yl1f1l'jl'1lfJ hl1~'ff1l:IJ{\1J1
" 

hi 1~'ff1lt11Cb-W1:;; 
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2.2 tIl'll1'jv~llif)1J1 tI. \9I'j. tJf)q\91 

'jrH1'j.ltJfJ 

3. mllJl:'hfltylm:;;ihJl'IJ6':I'UtyMl 

tIll11'j ~lm{\ (Halal Foods) l11'U tIll11'jl1jtlJ:-l~\9I.fiwcyftlll1l'j~~ l~fLJ f1l'j tI'U UJ1\9l\9l1:IJftl'ff'U 
q u 

"" '" • I '" • 'Ii "I • I dJ '" ~I 'Ii
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~ 
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u 	 " " 
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\9Im~ hf)1~hltI'\.J1fl\91 

'Q\9I 'ffll1 m 'j:IJ f1l 'j J:-l ~ \91 til '11 U ~1 m (\ fi' 1~~111 hi ~ 'ff'\.J '1 'Il 'IllOl1 'j::: !'Ylf1'~ l~ "l I~ tI~ 'Ill f))J ~ f)f1'1~ 111 hi 

NLJ~ lflfl 'Illf) 11 'j::: 1'Yl f1' 1(\ f):IJ 'ff~:IJ ~1'\.J 1 'U:lJ If) '1 hi 11 'j:;; I'Ylf1'NJ:-l~ \91 til '11 1 'j 'j::: ~LJ 1(\ f) mh~ l'lfhl 11 'j::: 1'Yl f1' 1'Yl fJ~'1!11 hi 
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JJlHJ'1'Wf)1':i\9l':il'il1lfl':il~~JJlf)JJltl l~llfi DNA Hybridization, Random Amplification of Polymorphic 


DNA (RAPD), Single strand conformational polymorphism analysis (SSCP), Polymerase Chain Reaction 


'" 9 'l'''' "" 'lJ J, .1 .1
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'" ""."1' "" '" "'" <:$ "" 10]' ~.I 10] 'lJ • 'lJ '" 

lJ'l111'VltllCltl lJ'il'il'lJ'W'ffllJl':itl\9l':il'illlfl':il~'l1~ltl'WW'lJB'l'fffl':i 'ff'W'lJ If) I'WB lJCll !~ ll\9l\9lB'l'Vllf)1':i\9l':il'il'VlCl~. . . 0 
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I'WB'ff\9l1'Vl'l 4 'li'W~ !~~':iBlJf)'W.fllti ~'Wf)1':i\9ln'illlfl':il~'l1l~tI'lfl':i'll~tll 'If'llJfllllJ !lllCl~fllllJ'illl~l~'ff'l Uf)
'" 

~ Q.J Y fjJ (;) Q If) Yj) Q Q Y 
'Vl'ltl'l'ffllJl':itl'lJBf)fIlllJl'lJlJ'lJ'W !'WI'li'lmlJlru !~~lm'Vlfl'Wfi Real time PCR Uf)~ltl 

Q q d'd d d lfJ Y ~ d' ~ Q d.:::t lrJQ.I 0 

l'Vlfl'WfI'lJB'lf)1':i\9l':i l'illlfl':i 1~'l1 ~w'Wltl'Vl !~ 'i) If)l'W B'ff\9l1t1J 'W I'Vlfl'W fI'VllJfIlllJ n llCl~fllllJ 'illl~ l~ 'ff'l.. 
llCl ~1~'WI'VlfliJfI~ijfllllJiJ tllJBV1'llJlf)1'W if'il 'iliJ'W 'ffllJl':i tl '1 i'\9l ':i l'il'ffU'lJflru.fll~'lJU'l~~\9l.nruenBl'l11':i f)1':i ~~. . 

d Y Q&:::lo Q.I '1"- ~ X 9 ~ Q.J d' ~ ~ Q.I cI'J,I 9J 0 v 

~Cllf)'Vltlf)\9l B'l f)1':il'W 'i)~tI !':ifl \9l~I'liB ~ 'W1'WB 'ff\9l1 II Cl ~ f)l':iD'WID B'W'lJB'l1 'W U ft\9l1\9lB'l'l11lJ 'ffl'l1 ':itll'l1 \9l~C1'Vll'l.. . 

f!'1'ff'Wl ~'lf)1':i ~11l'W f) 'fftJ~~I~tlTh'Vll'l~IS'WlBJ'W ~11l'W f) l~tll i'''li'lJI'lJ'ff'lJU'l~IS'WW1'W'lJ~ llru~'W~ ~ll~l~ 
'1 Q .c1 dq 9J9 0 ~ v ~1 I r.:::I.:s d".c:S.c:I d d &:::lo
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l'lfU 1Hl1TU11 UI'U el 111~ 1~!Jfl1'jllm 1~,1'VI1':Wi\f;11'V1!J1UU 'il~ hi\jfn'IJtl1u 1~!J hh~u 11~mn'jiiu"1 

Lockley,et a!. , 2000; Lo' pez-Calleja et al.,2005) 

~1~UW~eldlUI9l"ri''Uel~~~)j;l~ 1~!Ji11 D 'il~ hi1~eldl~U~h~Ulmfl~!J1~~'ff'j ~ lllP1'il~nll~1eld 
'U '\J qJ <U 

n'IJ 1 D 'j~Ua'ff l~tJll(l~ 1 D'j ~tJ~ 1~1'lfa'ff 1~~j lfi~l~tJ 1flH'ffr l~I9f~~eltJ'Uel~ 1 m 1l1~U tJelfl'illfl~m!J '1 tJ 

19l(lri''Uel~~~)j;1~V~D'j~flel'IJ~1!J mn'IJ1eJ!~'j~ lD'j~tJ ll(l~mfl~Utel (nascent RNA) ~~Julufl1'j'ffn~ 
.:::s cl G' Q.I c1'~ <j} OJ ~QI QI 

~WtJWel elfl 'ill fl!9l"" 'U el-:l 'ff~ 1 'il ~ \9W~ el lr'W11 " fl fl1 'j ~ ~ tJ 

I) 1'111 'I119l"ri'U\91 fl~1 l'11fl1'j Vel!J 1 D 'j ~tJll(l~mfl~tJ tel 

o cjd ~ ~ 
2) 'V11mlll'ff~m~~mtJw 1~!Jl'lf 70% Ethanol 2 m~ 

fl1'j'V1~"el~'Uel~ Angela Di Pinto ~lm'IJI~!J'lJTIfl1'j'ffn~~I~UlV'illflm111'j1l"~N~\91.nrucv1m'l11'j 2 

""" II] 31 ' 
Tfi !~llfl Wizard Magnetic DNA Purification for Food (Promega) and DNeasy Tissue Kit (QIAGEN) 

" " ~'lJll'ffl1l1'ji:11i'i~y\"~'ffel~~ 1~!JD'j~ff'V1llm~uu'il~1~Il\91flIP11~ntJ (Bottero, et al ,2002) 

~.c::t .c:. _~ .c::t d 11 ~I~~ )' 'er q 
1fil'rn.J'u~1l1WVlm'WmVl1t1lJ!lf)'Jtll'gf)!"1I !'VHHlle!~~ : Polymerase Chain Reaction (PCR) 

. " 
Dl)m!J1~fll9;I~~lllell'j'ff : Polymerase Chain Reaction (PCR) ~elfl1'jI'Yl1l1.R1l1tU9ftJri1tJ 

~1~tJW'IJj nru~~el~fl1'j \91'j 1'il'ffel'IJ 'illflD l) m!J1'j ~111N~I~tJ tel'illfl~1elVl~m11l'j n'IJ;tJ -r;htJ ~1~Ulel'ffl!J 
~tJ"1 ~)jmlll~11~1~n'IJ;'Uri1tJ~l~tJtel~l'11fl1'j\91'j1'il 'ffel'IJ ~l'j l'il:;;l~ tJflll 1~lllvf (Primer) l'1111.ul~l~tJ 

~l1l~ 1l~U fl'j ~'IJ 1tJfl1'j off~1m 1:;; ,1~I~tJtel Dl)m!J1 PCR i~ 11 l'1 lfl1'j off~ I m l:;;,1~I~tJ Iel 1tJ 'j V'lJll 'j fl'illflVtJ 

1'l~el;tJri1tJ~I~Ulel'IJjnru~'fftJl'il 1 11ll"fl". 'il:;;IMtJ11~el;tJri1tJ ~1~tJtel'IJjm.l.!~~mh11~tJ 2 11l(lfl(l . 
nl'11Diim!J1I'lfU~ 30-40 'jel'IJ ill1l1ru;tJri1tJ~I~Ulel~~el~fl1'j'il:;;1'~1l ~Ul~tJ~ltJ"1l'vh (l~ll~tJ 2 lriel n 

~V~ lU 1tJ 'j el'IJ 'U el~fl1'j l'1lD ii m til) 

~~fl1'jl'11 PCR JuiJ!JllntJelvNll~111m!JltJirl1'ilDtJ ffl111'IJfl1'j l~ll;U ri1tJ 'UV~~I~U wlviel~l1:;;. 
~h1l1\91'j 1'illlm 1~,11 tJ ~ltJ1~m1m!J ~ ltJ ~~1P11~ f))jm \91N" elVNI~!J1ntJ JtJ f)~el fll'j l~llDj1l1ru'Uel~. 
~1~tJlel i U ~~~1elVl~ 11:;; l'11'1 '11fll'j 11m 1~,11~tJ 1DelVl~ll~wl111 (l:;; i:1fll9i'el~ ll"~~ fflAUJ11l'ti'elN~~m~ 1~ 

~ u 

.uel!J1l1fl ulP1mh~1'jf)m1l1 uir'il~iJu 11 m!J~ lU 1~!J 1~'I1tJ 1l1'fftJ i 111 tJfl1'jllfl'jl:;;,1i~!J~ 111m'V1~iJflrltJ"1 

l'lftJ Real time PCR , LAMP 1~~j~tJ l~'jl~m\91N(lIUliel~'UV~fl111l1111(l~fl111lU~wl1flll~m{jVflll. 
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Hofflein, Luthy, & Candrian, 1995; Sun & Lin,2003; Zhang, Zheng, Zhou, Ouyang,1999) 

Real time PCR ()'j!:l'I~r1, 2550) 

Polymerase Chain Reaction (PCR) ,r~l~ 'W l'VlfliJfI f11'j l~ll'lltlltJ'lI1ll1ru~I gl-ml'\l1f)v1';nH.il~~ 'j 1 'iJ 

11m 1~'" ~iJfl11ll1 Tff ~ !I~~11i 'Yhff!:~ 1f)111 tJ~tllf) v111l1'iJf11'j 1 ~n\H)tJl~ IIl'I j 'VI mtl 
~ . 

~.J~J ~ ~ r ~ at. 0Q 

vmVl~~'Vllf)~'Il'U'iJH ru nm'U'U '1 9i~m~'iJlf) Conventional PCR 9i~f11'j~'j1'iJVl~Vl~~'IltJ'I PCR 'iJ~m~'Vl1 

mf~'iJlf)iJ5mtllf)l'H~ll'lltiltliwr~!I~1 f11'j1Iml~"'1~tI Real time PCR ~mqJ~'iJ~tJf)'I11IiJiJ'j~ll1~Vl~ 
rJ(1 til iJ)!Im llfl tJlll~hl~ tJ {'lJ tJ'IlfI i tJ'I II~~ II 'ff~ 'I Vl~tJtJ f)'lJl 1~ tli11iJ 'iJ ~ iJ f11 'j!l'ff~~m wl f111ll -ff'mf'W,j 

'.i !:'VI11'ltJru 'VI f)iJ!I~!:nm~1~1'W!I~~!:'jtJiJ 'j 1ll~'1m Tl"l!l'ff~'1'j ~v1iJ'ff1) l~ tJ~!I 'ff '1~liJ~ tI'W!IiJ~~1 'W PCR !I~. ~ 

'Yi~f)f)l~ Real time PCR 

9J 0 ~ V I ~ 9J lf1 9J 0 9 'J}d Q.I at. 

'iJlf)'IltJ'iJlf)~'IltJ'I Conventional PCR ~'1f)m1'1l1~~'W !~'Vll !'VIllf11'jl'l\9lJ'Ull'Vlfl'Ufi Realtime PCR 

"" J. cl "" "" '" 1 '\" c! , 9 ' 
'VI'jtJ Kinetics PCR 'Ill-A f111ll'ffll)'iJ'IltJ'II'Vlfl'Ufi Real time PCR lf1~'iJlf)f)l'.il'l\9lJ'Ull'Vlfl 'U !~tI 2 'ff1'U !'VIty '1 

fitJ f)l'j'W\9lJ'UlI'Vlfll 'U 1~~1'Uf)l'.i~'j1'iJ'VI1 PCR products hJ'ffl'.i ~~mtll~tlf)1) l~"ffl'j l~ tJ'Ill"ff 'I (Fluorescence 

I IV ~ & I ~ d ,~ QJ
Reporters) ~N '1 IW!:f)l'.il'l\9lJ'UllmtJ'I Thermocycler 9i'l!!~I~'lJ!1J'U!lfllmtJ'Ifl1iJfJll'Qru'VIiJll'll'UM~lll 

'.i!:tI~ nm~nl'VI'U~ 'lJl1~'\.JlflitJ'I Real time Thermocycler l~tI!~mh'U~I~'U!I'l1ri'lnlliJ~U'ff'llvitJliJ 

n~ll1'ln~f11'jI~tJ'Ill'ff'l'lltJ'I peR products !I~!:ri1'U~'.i1'iJ1~f)l'.iI~tJ'I!I'ff'l~ln~'iJlf) PCR product l'U'VI~r:J~ 

iJ5mtll 

c;v Ii' .qa,l 

'il(NTl..lfJ1JlHYlJ'1JHlJlINU.JlUI\)(J JeT Hogistics - 46- 11';; 2 ~lIlfllJ 2553 - nWI1CJl..l 2554 
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. 
'. 

DNA Extractlon~!~ 
~ i 

peR 

Real TIme 
Detection• 

• F- .d "".M "" ~.!/ , .!/
lJ'JlJ1ru PCR products 'VHfl~'\J'-!'ilH runm'-!'-! <") CJf'lI91N'il1fl Conventional PCR CJf'lfll'JI91'J1'il PCR products 

'il~m~'Vi'1'H"'l'il1fltJiimtl1fl1'J!~:IJ'\JtJ1tJ~'-!~~L!~1 fll'J~!'J1'ff1lJ1'Jtll91'Jl'ili~ PCR products ,~ !n~'il1flfll'J 
. " " 

'Vl11~ PCR products 'ff1lJ1'Jmn~'tltyty1rufll'J!~eNU'ff'l'~ ~'lii 4 n u~1'-!fll'J'Vl11,rtJflf'lii!~tlfll.u SYBR 

Green I 

SYBR Green I !~'-!'ff1'J!~tl'lU'ff'l (Fluorochrome) tJ'J~!.f1'Vl'H~'l~'ff1lJ1'Jm.u'1,)'lJn'lJ Minor groove 

dd I~ Qldd I ~ jJ lI]i 
'\Jtl'l~!tl'-!!tl'ffltJtl !:lJtl SYBR Green I !fll~fl'lJ~!tl'-!!tl'ff1tJtlU~~\lflfl'J~\9j'-! (Excite) ~ltJU'ff'lfJ~I91'J1 !d tm~lj) 

"'., '1.1 'l,.,j 'i J ., I/] jIjI ., 

'il~:lJfllHl1tJ~~'l'll'-! (Emission) tltlfl:lJ'l t'-!'JlJ'\Jtl'lU'ff'l tWlfl'l'fl~'-! (I\,) tJ11'\J'-! 'ff1lJ1'Jtll91'Jl'il'illJ t~~ltJI911 
'U 

QJ Q..I d~ ~ I Q.I ~ jJ I Q..I Q.I d d 
'JlJ'fftytylruU'ff'l'Vllj)~I91'ltl~fl1J!mtl'l Real time Thermocycler U:lJl1fll'J'illJ'\Jfl'l SYBR Green I fllJ~!elWtl 

'ff1tJ~ !~'-! UlJlJ Lli~1!~ 1~ L!~Ufll,rtJ'ff1:1Jl 'J mWfl 'tltyty 1rufll 'J!~ fl'lL! 'ff 'l (Fluorescence signal) Vi !n~ 'ill fl 

Primer dimer L!~~/'H~tl Non-specific products ~'-! <") tlflfl'il1fl Specific amplified product '~~ltJfll'J 

!mtJlJ!VitJlJ~l Tm l~tJ~l Tm !tJ'-!'fIru'ff:IJ'illlm~l~'\Jtl'l~!gWtl'ffltJ~U~~~'ffltJ UtJ'Jrf'-! l~tJl91HnlJ % GC 
q 'U 

.::::S d I ,~ ~ ~ 
content U~~fll1:IJtl11'\Jtl'l~!flWtl'ff1tJtl fll'J'H1f11 Tm 'il1mmtl'l Real time Thermocycler 'ff1:1Jl'Jtll!fI'J1~'H 

'~'il1fl Melting curve 

Q..I cI QQ.' 

'J1tFJ1UfJ'U'UffJJ'IJ'HlJUNl.NnrnW leT Hogistics - 47- !Hi 2 ~ll1rlJJ 2553 - nU{)1{}U 2554 



19'HbPl 
180 
53& 
ZII2 

2.0 J 

I 1.0 

o+---~~---+--~--~--~~---+--~~ 
at aD 

....,.....fC) 

~ .:::i I I . I 

products 'I1'H) Primer dimer ~~lJft1 Tm U~fl~l'l~lfl Specific amplified product 1'lfU Tm 'lJtl'l'Vilfl Primer 
I ,,, , 

dol 0 ~ .d, QI I & do I 

dimmer 1l~lJft1~11'Utl'l1l1fllJ'IJ'UWI'ff'U (15-30 bp) m'l~lfl amplified DNA C]f'l1l~lJ'IJ'U1\PltIl1fll1 (>100 bp) 

~I • I d '" ... """ ~ "" "~...,, "" ..." .<'i ~ i '" 
lu'Uu'.i~IIPl'UI'YItl'Ufl'Ulli Conventional PCR 'YI'lfl1'.i~'.il~llml~'I1I'Utl'ff~l ml~.fHUCV1m'l11'.i 'Vi'lf l'lle) t'.ifl ~'r'l 

.1.1 .<'i 'jI';' 1'" ,~ 'jI""" lIJ 'jI '" ,
llu~flu~tllJ'I1'.itllllJfl'.i~'YI'lfl1'.i~'.illl'l11 '.ifl'YI1'l'Vi'U1ifl'.i'.ilJ 1l~~'Vi'Ul1fl1'.i t'lflli Real time PCR tlPlN~lPIml 

il'tJ '.i ~ iY'YI i fI1l'1 fli 1mh 'll~ 'U 1~i'1PI vr'll'U Ii tl'l 'IJ tl'lfl 1 llJ11 U ~ ~1'U Ii tl'l 'IJ tl 'l fl1 '.i 'ffllJ 1'.i f)'I11 ~tllJ ~ l'U I ~ 'l 
<u 

mmtu 'lJtl'l~I~'Ul'tll~'Unml~t11n'U vr'ld l'Ulitl'l'IJtl'lfl1'.il~tlfl'lfiilPl Real time PCR ~5'l1~'U~f)fll()t1'ln'U 
mJilnllP1~~'ff1Pl'l11m'l1lJ1~~'ffIPlI'lf'U l'Ufl1'.i'YIIPI~tl'l'IJtl'l Laube ll~~fltu~ 1.ff robe ~1PI'Qmfl Fluorochrome<u , , 

llP1t1tllfYtIl'YIfll'U l~V'IJtl'l Fluorescence Resonance Energy Transfer (FRET) 'lfUIPI Taqman lllPil'Ufl1'.i'VlIPI~tl'l 
9 Y 'j)Q.lQI .:::id I 

'lJtl'l Martin t'lf SYBR Green I Dye 1'IJ11l'Ufl'U Minor Groove 'lJtl'llPlltl'Ultl'fflt1t) (Yang et aI., 2005; Laube et 

aI., 2003;Rodn' guez et aI., 2004; Sawyer,et aI., 2003 ; Martin ,et al.,2009) 

4. ftUhflfY (keyword) 

DNA, Primer ,Real time PCR ,Multiplex Real time PCR 

Q.I d' -=:toQ,l nm llJ'H 1J1JlYlI'lJ'.ifIJllf.llJ'IlU'JfJ(J leT Hogislics - 48- 1J~ 2 ~mflll 2553 - rllJ(J1(flJ 2554 



v 

dAr= dd jJ..:::u::j 

. !'W:lJlJ'jlJlru~nJ'Ulel~lITJ1i Real time PCR -. • v 

2. !~tlmml:IJ1l!!i1~fI 11:IJ,j1!'W1~'Utl.:J Primer ~fl'j !!i1~~tT'Uh.uum1(ill!!i1~r.I~(ilnru cvl'illmtJmY(ill. . 
~ ""'" 
~lVl1i Real time PCR 

3. !v1tl~I'JJ'l..!1!'VlfliJflf)1'j~'j1'il1!m l::;"f~lJ;~'Uel.:J iY~ll 'U r.I~~nru cvlm'l11'j~1V!'VlfliJfI Multiplex Real 

time PCR 

4. !~tl!~'U f)1'j~:lJmtl.:JU{1~~~1.:Jfl1l:IJ!~mj''U111n'IJN'lJ11f1f1l'Ur.I~~nrucvlmm'j~~m~ .:JiYv. ~ 

Real time PCR 

3. ~I'JJ'U11nf)1'j!'VlfliJflf)1 'j ~'j1'il1!ml~"f~lJ;~'lJtl.:JiY~11'Ur.I~~nrucvlmm'j~1V!'VlfliJfI Multiplex Real 

time PCR 

" 
7. <\i'uVitlUIn'.i~l!'ih-!.:J1U !![l~Uf-.lUfln1.utl 

, 

8.1 1n'.i66flU'lJ'U Primer ffiiflutlnmm Real time peR 

(lI lrj I.a. ~ ~ 

familiaris) L,1fl'j (Sus scrafa) 11 (Bas taurus) Ui1~ 1f1 (Gallus gallus) 'IJ'jIJru Mitochondrion DNA ~lVl1i 

o Q.I ~ 0 Q.I 0 Q.I Q, ctd cl Q.I 

Real time PCR 'Vllf1U~.:J!ml::;'I1 Primer ~1'l1'j'IJ Real time PCR ~1'l1'j'IJf)1'j~'j1'il1!ml::;'I1~!tl'UnJ'lJtl.:J~'U'IJ
q 

"" 9 ~1 ' I "i 9 ~ ~ 0'"'IJ'jIJru Mitochondrion DNA ~'lf lJ'jUfl'j:IJ LightCycler Probe Design Software 2 ~~V 1'lf'Utl~i1i11V1'IJ!'IJ~ 

.c1 ~ ~ QI ct ~ .a. Q.I 

'illf11i'Ulfl1'jV'U (GenBank) 'illf1'U'U i1·.:J~.:Jtml~'I1 Primer 'Vl.:J'I1:IJVI'illf1'IJHJ'Yl BioDesign Co., Ltd. 

o d Q.I ct i 9 ~d 'j) 'j) I Q/ cl lrj 31d 
THAILAND Ui1~'Ul Primer 'Vl~.:J!ml~'I1:1Jli1::;i11V 'UPCR water ~'I1lJfl1llJt'IJlJ'IJ'U!'Y11f1'IJ 100 11M tf1'IJ !l'Yl 

4 tl.:JffW1fi1!~V~ tv1tll;t'UtlBmtll PCR 1!i1~ Real time PCR ~tlltl 

Purification Kit 'U6.:J Promega 

Q..I 0 Q.ldcl Q..t I XQ.lct'j) ClI4d 

'H[Iflln'.i 'Y11f)1'j~f1V1V1nJ'U!tl'illf1~ltlVl.:Jn!tl~~l Vl1tl'lf~~f1V1V1!tl'U!tl Wizard® Genomic DNA 
q 

Purification Kit 1V1t1!ilJ'illf1i.:J!i1tliY~1'IJVltlVNi1::; 0.2 f15lJ lril'U'I1i1tlVl microtube 'IJ'U1Vl 1.5 ml 'illf1tT'U 

a.- ." ~cv 

nlNTtllJ7J7JfflJ1/'ifIJllfHJ.JTtl7'f}{) ICT Hogislics - 49- 11ri 2 ~(lmlJ 2553 - nt.W1{)'IJ 2554 



d d I 9.£ 31 ~ d Ie:: 1IJ3J 1 ~t:: 93.1 
l11tH1m 5 tHYI 1'YI'ff1'U !'ff'YI ,HI'i'l11~lJ Nuclei lysis solution 'YI11'IHtTU !1fl'U'Uu'jlJlru 600 III 1I'i'l~'U~!11 

'i'l~I~tJ~~1tJlI'Vi-:J'U~ (pestle) '1111 'lJtllJ1'U Heat box ~fl1'UfJlJQrul1 tJiJ~ 65 'U-:Jf1'1I"lf'i'll9W'ff 'U 1'U 15-30 'U1Yi 

l~lJ Proteinase K solution 17.5 III tllJ~ 55 'U-:Jf!"11"lf'i'llCUtJ'ffI1J'Ul1m 3 i11lJ-:J111mJ1lJfl'U 111flJ'UI~lJ RNase 

I ~ d?1 .:::! ~ 
solution 3 III 'UlJ'YI 37 'U-:Jf!"ll"lf'i'lI"lftJ'ff lu'Ul1m 15-30 'U 1'Y1 l~lJ Protein precipitation solution 200 III N'fflJ 

'ffl 'j ~1tJ1f1i 'Uwurl1 N'fflJ'ff1'j (vortex) 20 l'U1Yl '1111 'lJir'U ~1tJ1f1i 'U-:Jir'U ~ fl~~ fl 'U'Ufl11lJI11'ff -:J~ 14,000 'j 'U'U 
'U 

vi'U'UlYlI1J'Ul1rl1 10 'U1Yi ~~ri1'Ul'fflril'U11'i'l'U~lmJ l~lJ Isopropanol 600 ~t! N'fflJll1l,J1n'U l~tJfl'if'Ul1'i'l'U~ 

l'lJlJl 3-5 flf-:J ir'U~ 14,000 'j'U'Uvi'U'U1Yi 11J'Ul1m 5 'U1Yi ''YIri1'UI'ffvf-:J 'i"i'1-:J~IB'UW~1tJ 70% W'YI1'U'U'i'l 

mlJl~'j 600 III ir'U~ 14,000 'j'U'Uvi'U'U1Yi 11J'Ul1m 5 'UlYi I'Ylri1'Ul'ff.yf-:J1I'i"i'1~lflll1I111-:Jl'U'U1fl1f!"111'Ul'l1 

Ifli'U-:Jir'U1I11-:JtTtyty1fl1f!" (Vacuum dry, Thermo Savant 'lJ'j~I'YIf!"'ffl1f~mlJ1fl1) 1~tJir'U~fl11lJ111'lJ1'U 
~I d 'jJ 'I 'jJ d cl 'jJ • F- ' d 

fli'll-:Jlu'Ul1m 15 'U1'Y1 "1~'YI1tJ !11'i'l~mtJ~I'U'UI'U~1t1 DNA Rehydration solution u'jlJl~'j 100 ~t! 'UlJ'YI 65 

<V • ~ ~ d V .oj .1 '\ '\_.1'\ '" • 
8.3 fll':i1VllJ':i'lllWVll6lUtlVl1£HfI':itl·nHlJfl !~':i m !VI'll'~tl':i (Spectrophotometer) 

tf1fl~'U 'lJ 'j 1f!"u lfll~'U~ tl~ 'nri1'U I : I 00 fl'U 'I11~1B'UWlJ1 I 0 llJ 1 m ~~ 'j lJll~ 'U 111-:J 1'U J1fl~'U'lJ 'j 1f!"111 flI~'U 
990 llJ 1m ~~'j 'ill flJ'U '1111 'lJ 1~~1 fl1 'j ~ ~fl~'Ul1 'ff -:J~1tJlfIi 'U-:J'ffI'lJfll~ 'j hn~iJ!~'Uf (Hitachi U-200 I 

'U 

Q.I' I Q,J , 1.::::tC:: dVJ~.<::1 tI d ... 1 .... 1 ' 
- 'U~'j1'ff1'U'j~1111-:J A fl'U A lJlflfl11 1.85 1I'ff~-:J11~'U'UI'U'YI !~lJ'U1'jI'U'UI'UU~u'U'U~260 2so 

- tl~'j1ri1'U'j~1111-:J A n'U A .u'Utlfll1 1.65 U'ff~-:Jl1~IB'UI'U~1~iil'lJ'j~'U 111'UYl'U'U'i'l'lJ~'lJ'U'UQ260 280 

11 'if-:J111flJ'UI~'UfmJl~IB'UI'U~~IV'U -20 'U-:Jf!"11"lf'i'llCUtl'fflvi'U'I111'lJl 'l11'U'lJBm til Real time peR vi'U 11J 

Q.I d' ~Q.<O 

5'1(J.:J1'I-Jf11111ffll'lJ'HUIINU.:nU?'iJ(J leT Hogislics - 50- iJ~ 2 'f}'il1f111 2553 - nU(J1(JU 2554 



11 11 .c::t _1~CItIQ ~ 
8.4 fIl~ltlfll1'lJ''U'lJ'UU'IHH Primer qf)~'YImm~il''lJ'UtHlJ{)f)~tJl Real time PCR 'Utl\l'fl~tH Light 

Cycler® 480 SYBR Green I Master 

Q..I yy~ ,::i yy 

,}H'If)fll~ 'Hlfll1lH'U:JJ'UlJ <YH'HlJl~{Y:JJ'Utl..:J Primer ~m 'Ylfll1:JJ~'U:JJ'UlJ 0.25 11M Ut1~ 0.5 11M . 
". 

\9l1:JJrlW11J ~~v'l'lfilJfl1'J'H1{Yml~~l'HlJl~{y:JJ'UV..:Jfl1'JYil Multiplex Real time PCR 

I. 1.5 ml Microcentrifuge tube 

2. Cooling box 

3. Light Cycler® 480 SYBR Green Master I 

4. Light Cycler® 480 Multi well Plate 

5. Light Cycler® 480 Sealing foil 

6. DW, PCR grade 

7. Light Cycler® 480 Thennal Cycler 

8. Template sample DNA 

",Cj 

lti fIl ~ 'YI ~H1M 

1. ~\9l1tJ:JJ PCR Mix 

1.1 Ul Microtube 'UlJWl 1.5 ml 11..:JUlJ Cooling box 

1.2 ~~{yl'Jl'il..:J'1 ~..:J\9l1'Jl..:J'l~M'llJ Microtube 

Water (vial 2 r-h'IJll) 

Forward primer (10 11M ) 

mlJl\91'i~H'~eJ 1tJ~m/Jl (Ill) 

'lJeJ~ Primer -q'f1'i ~ 0.25 11M 

7.0 

0.5 

mlJl\91'i~H'~eJ 1tJamVl 
. .,; 

'lJeJ~ Pnmer -q'f1'i 'VI 0.5 11 

6.0 

1.0 

(Ill) 

M 

Reverse primer (10 11M ) 0.5 1.0 

Ma·ster mix, 2x conc. (~l!~/Jl) 10.0 10.0 

Total volume 18.0 18.0 

J 11)'
1.3 ~~'UlJ - t1..:J~U1'1 !:JJfl1'J vortex 

1.4 Pipette PCR mix 18111 lriMllJ Light Cycler® 480 Multiwell plate 

1.5 !~:JJ DNA template 2 III (Final conc. - 40 ng/Ill) 

1.6 t1~l'iU~ltJ Light Cycler® 480 Sealing foil 
y d ~ c:1 

1.7 Spin down IPlltJ Centrifuge 'Yl 3,000 rpm mlJ 20 llJl'Yl 

1.8 Ul plate !U1N'llJ Light Cycler® 480 Thennal Cycler 

cv d' oO:!t.Q.I 
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I 

I
·1.(06 ./ 

8.5 fll~'Hl~W'H.fJiJ~n'i1Jl~il'1J1'Ut)1'nh Multiplex Real time peR 

hHdtl'lvi''W 	 1vi'~ltU'Wf)l'j'l11fJill 'YUJiJ~!l1lJ1~'CYlJrl'1'11~1Jf11':n11 Duplex Real time peR vi";w 
... , 1 131'" '" ~ ... ~ ~ ,~ 31 ~ 

Primer 'CYm U(;l~Primer 11 f)tl'W ~HJ 'll'~Htl'Wtml1m'Wtl111'Wtl'CYm t'Wtl'CYml'Wll'Wtl'CYm~lJ U(;l~I'Wtl~'CYlJ
q 	 q q q 

• . ' ,~ ~ ... 1 131 '" , 	 ..." '" '" d ,... 1
'j~'I11Nt'WmrmU(;l~t'Wtl11 ~ltJ 'll'fJill'l1iJlJ'll'1'l Annealing 'Utl'lf)l'j'CY'llml~'I1'CYltJ~ltl'Wltl'Vlll~f)~l'lmJ 'W 

f)l'j111 Real time peR l~tl1,r'CYllJ1'jmWf)fl11lJU~f)~l'l'Utl'l~IU'Wltl~m U(;l~111~''W1JBmtJ1l~tJ1n'W 

U~1~'lll~ 'U tJltJf)l'j limil111 ~f)1 'j'l11 tl ill 'I1.f)iJ~1 '11lJ1 ~ 'CYlJ rl'1'l1 ~'U f)l'j l'11 Multiplex Real time peR 'Utl'lldtl.. . .. 
~ ... ~ 1iI 	 ' ~ ... , 1iI_1

'CYm l'Wtl'CY'W'U l'Wtl bf) U(;l~ l'Utl11 ~tl bU. . 
.. .; ~ 

9. f-.lt1fll~'t1V1t1a,:j !'Uma,:j\ll'U 

I. 111f11'jtltlf1lI'U'U Primer rl'l'11~'U11BmtJl Real time peR 1l1f)'Ull1ill Mitochondrion DNA 'Utl'l~U'U 
~ , v 

'CYm 11 u(;l~1ri ('Utl'CY'l1'WiY'VlTI1lJUlt'CY'Wtl ill viil ). 
3I3Id 	 d 3131 

2 ~(;l'Ue'lf)l'j'l11f111lJl'UlJ'U'W'Vl!l1lJl~'CYlJ'Utl'l Primer ~m'Vlfl11lJl'UlJ'U'W 0.25 IlM U(;l~ 0.5 JlM 

~llJrl'l~'U 

PI•• r••••••• MI.'• .., 

24 S4 

22S4 
 "" '" 

I c;jL'fl'WL'fl ~m,
20.964 I 

~llS4 
:;; 16964 

_ 12964 *14964 

1964r~9646.964 

U64 

2S4 

~S4 

I Negative control 
·1 036 

1 2 4 6 8 10 13 16 19 22 25 28 31 l4 31 40 4l 46 49 
~. 

".Itl•• ".Ike 

111.027 
9.m 

§' a.m 
VI f\:2 7.m 
~6.Q7 r 	 ... " c;jL'fl'WL'fl ~mr--i I\

4627 


1n7 

_ 2.rl7 

i 1!117 
y 1027 dr--i Negat;ve control 

~m -
70 n 74 76 78 80 82 84 86 88 so 92 94 96' __l::Itl 

31 31 • dflHW~ 1 It'CY~'lmllJl'UlJ'U'W'Ue'l Pnmer ~m'Vl 0.25 IlM 

., 


cv ~ Q QI 
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I 

--- - - ----*-----ll ~L~'WL!l ~m' I
_n2G3 
coi 1a2G3 

11:: _______~/ 1t.i-t---ii Negative control 
~2G3 ________ ~ 

·1n1 --::,/;;::--=""=-------------~ 

1 2 4 6 8 10 13 16 19 22 25 28 31 34 31 40 43 46 49c,.,... 

10 12 14 16 18 	 96 

~ Negative control 
I 31" . .d

fl'nvH12 U~~·Hl11lH'tJ:JJ'tJ'U'tJtl_:jpnmer ~f1'j'VI 0.5 IlM 
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Application of Fourier Transform Infrared Spectroscopy (FT -IR) coupled with 

High Throughput Screening (HTS-XT) for classification of porcine and bovine 
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Cluster Analysis 

Cluster Analysis 

'illfl dendrogram l'UJ,j~ 5 u,,~ 6 'il~!~'U11'ffllll'Hl~lU'Uflfl~1l'tlfl'l !'il"1~'W fltlm1:J'U 2 fl~ll 
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,j 'W! 1J tl'W 'tI tl'l! 'il" 1\91 'W "l'm 'W! 'il m \91 'U 'If'W ~ tl 'W '1 'W!1J tl'l \91 'W! 11 'W fll Hl'fl EJ 1!VI tll11 U tl1J f11111 tl 'W FT-IR 

1

m,j fl\91 ~ll~tJ1 'il!~'U 1'l1tl'l;~'1 fll'j,j'W !~tl'W 'tItl'l! 'il" 1~'W "l'm 't 'W! 'ilm~ 'W 11~ 'j ~i1J fl1'j,j'W!~ tl'W ~1'1 '1 tl'U 1~tl 
31 '" 

'If'ff1'jlll\9l'j il'W!'ilm\91'U 

~ .o::::t, cv Q,I do i 131 31 31 
1. !\91 'j tlll'ffUlJl\91 'j i 1'W! 'il m\91'U "l'm !W~ 11~'1\91 UN'Vl 2 ~~ tl 'lffl1111! 'till 'tI'U 'tI tl'l'ffUlJl\91 'j i 1'W 

!'ilm~'U 9 mg/ml 
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3i 3i 
f1111H'UlJ'U'W (v/v) 1'Hn~h.j'HlJ (~L) 1'ilm~h.j'r1 (~L) 

0% (100% 1,nn~'W11) - 1000 

4% 40 960 

8% 80 920 

12% 120 880 

20% 200 800 

100% 1'ilm~w:1'f)'j. 1000 -

2, 'I11bY1'.ilJ1\P1'.i~1'W1'ilm~'W~1~'il1f)f11'.i1\P11t1lJ~f111lJ1'1i'lJ'Ij''W~1~"1 Drop ,,~''W Silicon plate \P11lJ 
. ~ ~ 

'H"lJViri1'\1'U~11 1~tlijfl1'.il'i'1'l1wl1mh~,,~ 3 f1r~• 
a OJ I jJ & 0 ~lIJ jJ ~ ~ ~ 0 ~ d 

3, 11H)meJtl1~U'\1~ 'il~'W1 Silicon plate 'Vl b~I'U11f1'.ieJ~ FTIR L'V'leJ'Vl1f11'.i1Lf1'.i1~'\1 
... d 

fll".i1Iml~'t'iHt1 

bYL tJ f)\P1 r lJ~ 1~ 'ill f) f11 '.i 111'1 '.i l~lf'il~'I11lJl'Vi'1 vector nonnalization U,,~1tJ~ tI'U mtJ f)\P1rlJ' rY' mi' 'W '.i tJ 
<u <u 

~ & 0 ~ d, jJ d ~ d., ~ <) jJ

second derivative 'ill f)'W 'W 'il~ 'Vllf11'.i '\11'V'l'W 'Vl \P1 f)'j 1vJ'UeJ~ peak 'Vl1f)~ 'il1f)f11'.i bY'W bY~L'Vl eJ'W 'U eJ~ b1'1 H bY'.i 1~'UeJ~ 

ltJ'.i~'U l~un ,B-sheet(1694 cm'\ ,B-tum(I677 cm'l) 3
1O

Helix(1663 cm'\ ,B-sheet(1634 cm'l) u,,~ 

amide II (1556 cm'l) ('.itJ~ 7 u,,~ 8) L~eJ'I11lJl1mtl1JLVitl'lJf111lJU\P1f)~1~'UeJ~~'W~'~f)'j1vJ;~f)~11''U
<u 

, OJ 

\P11~"1 f)'U 

OJ 6' QOJ 
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111 fH-HH1 1 'j 'Vl~ (1 eJ \lVllJ ';11 J U UlJlJ 'tJ eJ\l~nU fH,) i''lJ~ ~ f) 1 'jU 'U 1tl m..! 'tJ eJ \l ff1'j 'lJ 1\91 'j ll'Ull1 (11 ~'U "J'fn1'U 

ff1'j'lJ1\9l 'j~1'U!l1m~'U 11\9l1'lJfl11'lJ1sUmr'U 1'11\1',,\ tT 
~ 

'U ~fl11'lJfl ~lVfl ~ \lO'U (JU~ 
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,.. I " I I

1'JJ"'''' .1 ",.dl .1'" 1'JJ'9.1 0 ~"''I'JJ •.1 '" 
~ ~\l'U'U fftUf)\9l'j'lJl1\l\jntU(1V'U 'I1eJ~! 'UJu'tJeJ\l second derivative U(1:::'Vl1f)l'j'l11Vl'U'Vl !\9lf)Hn'tJeJ\l peak'Vl 

'" ., ~ 1 'JJ 1. I ",.dJ <> 0' ''I .d 
!f)~ 111f)f)l'jff'U ff:::1'Vl eJ'U 'tJeJ\l ! m \lff'j 1\l'tJ eJ\l ! u 'j \9l'U 9f\l N(1f)l'j 11m1:::'I1!1ff~\leJV !'U \9l111\l'Vl 3 
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Q.I lfJ ~ I ~ 0 Q.I ~ 0' ~ dGj Y
~ltl~Clf11'j'Vl~H'ltl\l ~~ 11 \ltfWl !~ l1tlJtl'U1mtltl\9mJlJ11tm1~'I1'l11Yl'U 'Vl !\91 m1v1~tl\l peak ~~YllJm1lJ 

U\91 tl~ N~ tl \I~'U ~ l~m 1v1 'j~ 'I11N11nlJ1m!1'Ut ~ m~h.J i\l11tl\l'Jf-U ~1'U lJ1\1 peak t'vilJ\.J t'lf'U a-Helix 

(1663 cm'l) UCI~ fJ-sheet(l634 cm'l) ~\I ~Clf11'jltm1~r1~ 1~~tl'U.,j'l\1ii m1lJutl'jtl'jl'U lJ1 tlUCI~1111tll'U 
,. 

Yiff'Vl1\1t~fJln'U ~\lI~Yi1f11'j\91'jl~ ltm1~r1~lB tlflf\II ~fJii f11'jflllJfllJf11'j t\911 fJlJ~lml1\1hriifll1lJUl1'Uth• 
.M .Ji.., '. I • I .., d", • I ~ "" 	 9J 9J' lJ] '''' 

lJ1 tl~'U 9f \lfJ\lYllJ 11Ju UlJ lJ ~ tl\l mu tl\91'jlJ'VllJ f11'ju 'Ut'lJtl 'U t~ Cl1\91 'U 'Q'm\911lJ m llJ t ~lJ ~'U \911\1"1 !lJlJ m1lJ 
• I, 	 'j/ 

U\91tl~l\1n'U ~ut1lJm1lJ()1'U FT-IR mtltl\91i'lJ~ 1,549 - 1,582 cm'luCI~ 1,616 - 1,678 cm'l 'Utltl~ltlu5\1111 

" " 	 0

UCI~ll l~fJYllJ"hn\lt~m~'U~\l11tl\l'Jf-u~iim1lJU\91tl~l\1l'U'lfl\1IWlJfll1lJ() Amide 1(1,549 - 1,582 cm'l 

UCI~ 1,616 - 1,678 cm'l) l'U FT-IR 11ttltl\91i'lJ U~~ltl~Clf11'j'Vl~Cltl\l~iif11'jtl'Uttltl'U111'jlJ1\91'j!1'Ut~m~'U 

'Q'm~'j~~lJfll1lJt.ulJ.u'U ~ 1\1"1 111YllJ f11'jttl~fJ'U UtlCl\l~tl\lUt1lJfl 11lJ~1'U FT -IR mtl tl\91i'lJ ~\l111tll~11 
"" 0 

l'Vlfl-Uflfl'UvI'j1t'j ~mtltll 'Vl'j 11 I tlil tll ~~::: III mlJ1::: 1'U f11'joU\I;tlntl'Utiltl'U ~ tl \It ~m~ 'U ~'j:::~lJm1lJt.ulJ.u'U 

fl'UvI 'j 11 'j~ m tl tll 'Vl'j 111tlill 'U f11'j'j~ 'lJ f11'jtl'Utii 
" 

tl'U~ tl\lt ~ m~'U 'Q'm1'U ~1 ml1 \I tll'l1n ~ 
0 
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HPLC 
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5. Ora. Umi Nuraeni M. Senior Analyst, Ministry of Religious of the 

54 
Si. Halal Republic of Indonesia, 

Laboratory Indonesia 

26 -30 fUJ. 
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t1 '" """ nUrlnl'i Analyses of Porcine and Canine DNA by Real Time PCR 
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IIl'W1J 'i 'WlOl fI 

IIl'Wm'iUlOlfl IIlfltlBlli1'\Jfl'ltlB1J~nTj Analysis of Porcine and Canine DNA by Real Time PCR hwlj 

rUl':Ulnfl" m'\J1qJvml, 'U1V"l''U'Vl'l" ijmutlV, 'Ulvimfl'U "l'fl1~ fJWlfllJ U'Cl~'U ." UYll,,1 ljij'U tll\ll'HrU'Cl~1~1'HU1~ 

'!I'U V'lYlVlfllff"f ~l'Cll'Cl ~W1MmWlJ'H 11YlVl~1J ltJ'U~ri lVYlflflfl111Jfu'Cl~lYlfliJ fIh1n1J~1.,j'1~1lJflm1J 
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t1ijuVifll'iAnalyses of fatty acid profiles in animals and plants by GC 
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ri fl 'U l~lJ tJ 5 'U1i f11 '.i 

fll'Y'l'U'i'itJlfllfl : fllfltJ5'U1i'tlfl.:.JtJ5'U1if11'.i Analyses of fatty acid profiles in animals and plants by GC 
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IllVUJ'llUlOlH : V.fl'UYtllYi5 .:JllJ~ hJ'il VliU1fJ~Clm51lml~lffffl'Ch'Umfll'mj''U1'U~1Vdl.:J~1.:J'l ~~l.,j'1~1lJm5VmlJ 

'VlflClv.:J'll5ul1 

IllVUJ'llUlOlH : fIlfl'll5ul1'\1(j.:J'll5ul1m5 Analyses of fatty acid profiles in animals and plants by GC 
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Unu9iOl':i Analyses of alcohols in food and beverage by GLC 

.flll'l1.J'j'W101n : .fllfluijllii'IJtJ'Iuijlliif11'I Analyses of alcohols in food a nd beverage by GLe l~v)j 
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t/ "" """ {)UVlfl1'i Analyses of gelatin and marshmallow by several techniques 
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II~::hi'fl1U'U::111 
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mYlU~~£Jlfllfl : mfltl5llii'IJ~'ltlau1itl1'l" Analyses of gelatin and marshmallow by several techniques 
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(Development of Halal-GMPIHACCP System and Its Implementation for Halal Food Production in 

Food Manufacturing Plants). 

Q.I tI' .:::r.Q.I 
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1. 	 lvttlvr\PlJ'WlnW'l~'U'U HAL-Q (Halal-GMPIHACCP) i'W h~~1'WfJ\9I'ff1'I1m'llJtll'l11'l 1~'Wfll'l 

tim ~~UlJl\91 'lll'W fll 'l r:-I~\9I tll '111 'l ~nm Cll 'VI tI i '11'1 ~ 'W~tlmJ 1'Ui 'W'l ~ ~'U 'ffl flCl ri ~ r:-ICI~ tlfllHJtll tI 

l~l'l1lJ1t1f1l 'lri ~eJeJfl~ eJnh~I'VIfl' 
d 1101 QI Q.I Ii' Q ~ Q,I d''j) 	 ... 1 

2. 	 I'W eJ fIl 'llr:-l till 'W 'llJ 'l~ 'lfl 'fflJ'W 'W 'Ii \91 CI eJl9il1'W I 'ff'llJ 'ff'l Hfll'WCI fl1l ru I9il'W eJ 1'111 'l ~lCllCl ~ eJ~lJ 'l ~ 1'VIfl' 

eJ'W l1~I~'W,J 'l~ ttl'lfU~eJfIl'lvr\PlJ'W leJ\9I'ffl'l1fl 'l 'llJllCl~ fIl'lri ~eJeJfl~l'W tll'l11'l ~lmCl. 
3. 	 l~m11'l1,rl~ i 'W! 1'W ~ ~ll 'VI 'W,j 'l ~ 1'VIfl'1 'VI tIllCl ~'I11'11,rlf1 ru~ vll ~ 1'W Working Group on Halal 

Products and Services ~eJ~ Indonesia-Malaysia-Thailand Growth Triangle (lMT-GT) ~~1~1'U 
fl1'l1'U'leJ~111fl~,j'l~'lflJ IMT-GT Summit flf~~ 2 ru llJeJ~ Cebu ,j'l~1'VIfl'~~,j1l'W~ lrleJ 1'W~. 
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4. 	 l~ eJ i '11'tTfll'V1t11fl'1'ff\91 f~lj mllJl;tl1'lflqJ~1'W ~1'W1'V1 tllfl'l'ff\9lf~lCllCl~lliJ 'W n11m 'llJ i 'W fIl'l 'ffrl~ 
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Uflll I fill I 0/0 , 

1m;jnl~i.utl 2 f1l~'I.J~~Vf)~~~'U'U HACCP 'I1~eJ GMP lU hN1U~~~eJl'111~I~eJf)U~~~eJl'l11~~1'Cll~eJ~;'~ilf)~eJ~. '" 
(Development of Halal-GMP/HACCP System and Its Implementation for Halal Food Production in Food Manufacturing 

Plants). 
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WHASIB International Conference 2011 
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f'I''W V"I '('('J iJ ~H'l~ 1'W 1 <ij{J 1W;H fl1 'J ~ 2 1'W 'J ~{J~ l1m~ H1'W lJl1~ {Jtr'J iJ'i 'W 'J iJiJ VI mj~'WinYUUCl ~ 
'V <:t q <u 

1) Erythrocyte Lipid Alterations as Possible Parameter for Predicting Degree of Pre-Slaughter 

Stress: Preliminary Investigation in Body-Locked, Non-Stunned Islamic-Compliant Slaughtered Cattle. 

1~{J Kobkam Namsirilert, Winai Dahlan, Sukrit Sirikwanpong, Natapom Wilai, Yupamee Tamruang-it, 

Parima Pattanapongsagom, Attanee Jutakeo, Brian Supawut Kunakom, Sathapom Ngamukote, Vanida 

Nopponpunth 

" " t:"lClfic)~1'W1<ij{J;'Wij,~~u'n~1Cl World Halal Science and Innovation Excellences 2011 'If'W~!~f'I' 

fJ'W ~U~ 1 fJ'W,r U!~'Wi'l11l-J'ff11~'ilC)d1~tr ~'\J c)~f1''WV''I!~ C)~ 'il1f)~1'W iJ'J~'lflJl'1f1f)1'j~~f)~ 11'11U!~ 'W~1'W iJ 'J ~'lflJ 
'\I <u q q 

MULTI-APPROACH MANAGEMENTS FOR HALAL SECURITY IN SEAFOOD FACTORIES 

COMPLYING WITH HAZARD ANALYSIS AND CRITICAL CONTROL POINTS SYSTEM 

WITH AND WITHOUT HALAL CERTIFICATION 

Nureesun Samaluka, Winai Dahlan, Tipayanate Ariyapitipun, Weerasak Eiamsuwanmanee, Monrudee 

Khemtham, Anat Denyingyhot, Kobkam Namsirilert, Pitak Ardmarae, Banchong Waitayametha, Vanida 

Nopponpunth 

The Halal Science Center (HSC-CU), and Faculty of Allied Health Sciences, Chulalongkom University, 

Bangkok, Thailand, winai.d@chula.ac.th 

Institution: The Halal Science Center Chulalongkorn University 

The Halal Science Center Chulalongkom University (HSC-CU) was established by Associate 

Q.oI Ii' qcz... 
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Professor Dr. Winai Dahlan in 1995 as a small laboratory of Faculty of Allied Health Sciences, 

Chulalongkorn University, Bangkok Thailand before being spinned off as an independent institution in 

lh
2004. Chulalongkorn University is the oldest university of Thailand and has been ranked 180 in the 

world by the QS World University Rankings in 2010. The HSC-CU occupies 1,800 sq. m. on the ]1 
1h 

and 

l2lh floor of the Research Building and is equipped with advanced scientific equipments along with 20 

qualified Muslim scientists. The HSC-CU is the implementer of the HAL-Q system and the S.I.L.K. Way. 

The HSC-CU is well recognized for the HAL-Q system that implemented 147 factors covering 110,000 

workers and analyzed over 7,600 food samples and ingredients for the Halal database positive list. 

Scientific equipments that are used are the GC-MS, LC-MS, real time PCR, and FT-]R to authenticate 

food samples to comply with the Shariah. The Halal Journal of Malaysia hence, considers HSC-CU as the 

first recognized halal science institution in the world by 2006. 

Our scientists are divided into four groups according to their specialty in using the mentioned 

scientific instruments and their knowledge regarding the parameters of analyzing the food samples: fatty 

acid profiles, DNA identification, alcohol level detections, and gelatin detections. These four parameters 

are used to authenticate food samples that are screened from the market in Thailand that mayor may not 

have been Halal certified. Besides the laboratory work, the HSC-CU scientists are also in charge of 

organizing exhibitions and other Halal events domestically and internationally. Other activities also 

involve training exchange students that are interested in Halal science and have applied to enter our 

program every year. The HSC-CU takes the corporate social responsibility compliance based on the 

Shariah-compliance to heart and is diligent at protecting the Islamic faith. 

The Innovation: 

Multi-Approach Management for Halal Security in Seafood Factories Complying with Hazard 

Analysis and Critical Control Points System with and without Halal Certification 

Nureesun Samaluka, Winai Dahlan, Tipayanate Ariyapitipun, Weerasak Eiamsuwanrnanee, 

MOlUlldee Khemtham, Anat Denyingyhot, Kobkarn Namsirilert, Pitak Ardmarae, Banchong 

Waitayametha, Vanida Nopponpunth 

The Halal Science Center (HSC-CU), and Faculty of Allied Health Sciences, Chulalongkorn 

University, Bangkok, Thailand, winai.d@chula.ac.th 

It has been well-perceived that Hazard Analysis and Critical Control Point (HACCP), as world-

widely recognized food safety management system, lacks appropriate procedure for regulating 'Haram' 

hazard or unlawful according to the Islamic principle. In order to fulfill such inadequacy, The Halal 
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Science Center Chulalongkorn University (HSC-CU) has developed a multi-approach-management system 

so called 'HAL-Q' standing for Hygiene-Assurance-Liability Quality for organizing HACCP-principle 

with scientific-based Halal discipline. Twenty-eight HACCP-compliant large and medium seafood 

enterprises including 17 and 11 factories with and without Halal certification respectively were recruited in 

the study. Both groups had been implemented with 6 man-day tasks of integrated Halal-HACCP 

administration with additional Haram hazard throughout the 5-months period. Haram Critical Control 

Point (CCP) and Control Point (CP) throughout the manufacturing processes and the Haram surveillances 

of finished goods were documentarily established, which were evaluated based on the Haram CCP/CP 

surveillance score of 25 along with the endorsement of Islamic scholars' opinion and with the facilitation 

of the pre-and post- laboratory parameters, i.e., fatty acids, DNA, gelatin, and ethanol. Cleansing of Najis 

(filth according to Islamic law) in production line utilizing HSC-CU's clay liquid detergent was also 

administered occasionally. Before the study, laboratory screening found no Haram adulterated ingredients 

among 464 collected samples except 1 porcine-mixed egg powder in a Halal certified factory. After the 

HAL-Q implementation, no sign of Haram contamination was found whereas Haram CCP/CP surveillance 

score increased significantly from 13.4+4.6 to 21.4±2.7 and from 14.7±4.8 to 23.4±2.2 for plants with and 

without Halal certification, respectively (p < 0.01). No significant difference was noticed between both 

groups. In conclusion, HAL-Q management system clearly shows its efficient compliment to the Halal 

security assurance and certification compared to the HACCP alone. This empirical study practically 

demonstrates profound improvement of the Halal safety security in food enterprises. 

Originality 

The implementations of a Halal food safety have been done in several countries, yet they lack 

empirical studies that make the Halal surveillance conventional. A few official documents regarding Halal 

are available as compliance guidelines that will endorse a matter as Halal such as the Codex Alimentarius 

CommisionlGL 24-1997, but is not sufficient to ensure the safety of the Islamic faith. One of the we\l

known food safety systems is the Hazard Analysis Critical Control Point (HACCP) system has been 

considered compulsory to food enterprises to export. This study then can be considered as the first Halal 

food safety study that finds the HAL-Q system effective at eliminating certain Haram prone contamination 

in the seafood factory. 

The idea of HAL-Q began from considering the Toyyib in which are the biological, physical, and 

chemical hazards; these hazards have already been regulated by the HACCP; however, the hazard within 

Islam, Haram, still lacks a regulator within the food safety system. Even though the idea of the HAL-Q 

system has been created for more than three years ago, the findings and collection of data is less than three 
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years. The system began with following the idea of Halal-HACCP described by Riaz's Halal Food 

Production; however, certain concepts create difficulties such as the Halal Control Point (HCP). The HCP 

was modified to be called the Haram Critical Control Point and Haram Critical Point, since it is much 
;. 

easier to identify the Haram rather than the Halal. After a few changes were made were made through the 

years, the HAL-Q has shown exemplary stability as a Halal Food Safety, which may be a system other 

food enterprises around the world might adopt. 

Impact of Innovation 

This innovation is per se done in retrospect following a repetitive numbers of implementations and 

is concurrently ongoing; therefore, the numerical figures obtained from this study have shown impacts 

upon the knowledge of Halal in 157 food enterprises. Major impacts that the HAL-Q system has on the 

food enterprise is that the international consumer's confidence has increased after the system. Muslims 

consumers can now rest assure that the food is safe and is completely Halal , sans doubt. Many visitors 

have visited the HSC-CU and have inquiries regarding implementing HAL-Q in other countries. Many 

large well-known food enterprises such as Nestle and Red Bull are now considered safe to the Muslim 

consumers. As more food enterprises are implemented with the HAL-Q or a system similar to the HAL-Q, 

Muslim consumers can now travel and enjoy more variety of food available rather than having limited 

restaurants they can choose from . 

Other impacts that this study has shown is that knowledge regarding the Halal in non-Muslim 

countries will no longer be an issue. To implement the HAL-Q, a Muslim with a systematic approached 

that is universal rather than using one's subjective judgment to teach some of the Islamic laws that is 

sufficient to bring an understanding of Halal at the level of Food Safety. One of the reasons food 

enterprises in non-Muslim countries failed at their attempt to make halal food is that they lack the basic 

-
knowledge of Islam. Therefore, it is necessary to implement a system based off a common knowledge 

such as the HACCP. Once this is established, the interests in the matter of food safety will be able to shift 

towards the halal aspects making it necessary to become a curriculum within a university leading to further 

research and development of this field. 

Practicality 

Since the government has been providing grants for the development of the HAL-Q system, food 

enterprises have been implemented with the HAL-Q without any charges. Comparing this to the system in 

the United States where halal slaughtered chicken costs two dollars more than the non-ha1al chicken, it is 

obviously unjust to pay more to practice one's religious belief. The With the awareness that the 
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government of Thailand, a non-Muslim country, supports the implementation of a halal food safety 

system, one would be led to be interested to discover the importance of halal food especiaJly in the time of 

exponential increase within the Muslim population around the world. Many organizations analyze the 

situation as a business opportunity and may take advantage by charging at the profitable price. It is then 

important to keep the costs of implementation low for a high purpose such as protecting the Islamic faith 

and complying the Shariah . 

The implementation of HAL-Q requires an equivalent of 6 man-days prior to the certification. 

Any food enterprise requires more than six-man days will be charge at a man-day rate. One may ponder 

upon the about of time needed to implement the system, but to produce quality halal food in a factory to 

understand the knowledge and make quick behavioral adjustments as a factory to halal compliance may 

require more than six man-days. However, the study shows that the implementation is still effective within 

the short amount of time. The results show that there is a significant increase in the Halal-compliance. 

Applicability 

In the past 7 years, the HAL-Q system has already implemented a total of 147 factories covering 

about 110,000 workers . The procedure of the implementation has not changed, which ate lecture, 

workshop, consultation, and audit. None of the food enterprises have shown a decrease in halal 

compliance, but instead has shown a remarkable increase in consumer's confidence in food products. The 

training of the HAL-Q system also occurred in Jordan; hence, the implementation is replicable. One 

parameter that might require adapting is the different in parameters between countries; for instance, the 

Thai limit for the percentage of alcohol volume in food products, which is different in other countries. 
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;J.ft'-1'Ul'il 

I.Tuna loin 2.Salmon Fillet 3.Salmon 

porsion mvi.~11eJ NKS 

, '" 34 'l1.4 {UY-1'Ul'il-'Yil'il'l11 eJ.llJeJ-1 ;J. 

ft'~'Ul'il 9000 

, " 

h~~l'l..('n·;n~'.j~'U'U HAL-Q !I~'~f-inHl1'.i~'U'.jf)~'.j~'U'U '1.h~.ultJ 2553 ihr~'\1lJ~ 8 1J~1J'Yl 


~ 
, Q Q..I , 

'" "" <V'lH)-U'HJ'YI 'lHlU'U1Ue-J~V1ilW'YI 

489 'K~ 8 1ll1'IJl'I~-11iit.l 611ileJ~~lii'U 

~~'Kl~t.lm':i1'b'fflJl30170 


"" ~ .. 1~ I .. .; ~I ..
2. 'lJ':ifJ'YIlfl.eJ1':i.leJft'. ft' lJ':i'l1Y1~ft' 18/13 'KlJ I 'l1eJVflCleJ~ft'llJ 1/ 17\91... .. ' 
f1l'1eJ~ft'llJeJ. f1l'1M'Km~ ;J.UVjlJ lilU 

12120 ;J.UVjlJlilU 12120 

d Y , 
.o:::::t. 0.- IS' <1' <1' 'JJ <1' d":::' 0 'jI d 'jI

'l1eJ1'U11 t.l1ft'lJft'lV'b' V'KeJ m'U1'YIeJ-13. 'IJ':i fJ'YI l'IJft''YI'IJeJt.I~ln':i 1111ft' " " 
611i1eJ'\Jl~U~Bt.I ~~'Kl~ 

m~t.lmrY~ eJqliV1 13180 

~ln~ 

4. 'lJ1Ei'l'1 ft'1Ul~Vl'I~ It.ll'b'eJi'l'I 

'b'l'I'IJ~ 20000lU':i~fl.ff ~ln~ 

N~~nrucnUl'I1U~u'lilVeJflU~~, 


H~\9IilrucnUl'I1'Kjj flU'lilVeJ flU ~~eJ.;J:::t.I~ 'il.ft'-1'Ul'il 90130 

6. 

'" Ul'ilUlJfllf1€H':il'l i.t.I'l1eJft'lJ~l~eJt'l'1rY m1282 lJ.8 t1.t.ll1fll'leJ ~.'lJ1t.l17. 'IJ~Ei'YI l11fhuflt.l.Q~ (ll\llmu) 

Roza, HI-Q Ul'ilUlJfllfleJl'jl'l'l'1eJ~<n~eJ.llJeJ'I 'il . iJ~mtl~ln~ 

Q.I ./ CliQ.l 

51lN7U'f/1J1JffJJYHJJlU/1.N7U?\J(J JeT Hogislics -117 - 11# 2 ~'lmlJJ 2553 - nU(J1(Ju 2554 
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'V'I~f1 \91':11 Roza, HI-Q 

8. 'U~"r'Vl 'l~1'1'191~11 ~ln~ 64/2 lJ .5 G.'il~'W~-iI\9I\9I1l'j 1'l.1j1'W'W1 

eJ.'il~'W~ 'il.CY.:J'IH'1190130 

I. Frozen Flying Fish Roe ~'I1eJ King 

Brand 

'l""J,j ,d";'J}2. 'U en 1.:JHm'IJU'U'l Vl1eJ Haitai 

Seafood cO.,Ltd 

9 -:'1 '" lIJ 'jJ , lIJ 'jJ 'jJ 'jJ "".1 9 'jJ '" 0 

~'W1J 2554~.:J !~flm') n'Ul.:J~'W lHYm'W1J'j~flfJ'lJfl1'HY'W ~'illm'j'lJfl1'j,)l.:J'j~'lJ'lJ HAL-Q 'ill'W,)'W:IJ1fl 

I~ I _I "9)Q.I ~ 9J 
1I~~,)V'YImVt'l'H'JvH'lI"lf'W fl,)llJ1J'j~{Y.:Jfl'il~I'Ul'j'lJfl1'j'lJ'jfl1'j,)l.:J'j~'lJ'lJ HAL-Q 'W'jfJm~'lJ'lJ SILK ~,lfJ~'il'W 

I'YI (9.) ~H'l t'W "11~W'H'lhriiml1'W tJ'j ~ flfJ'lJfl1 'j ~1~1i''lJfl1'j fJ'lJ'j lJ nd'{tll.wv.:J 9 II";.:J 1~vij'WUfl~l'W 'j ~~'lJ \T.:J/ 

'W !V'lJ1V~I.,rli''lJfl1'jfJ'l.J'jlJ1'W 1m.:Jfl1'j 43 fl'W 'WUfl.:Jl'W/fl'W.:Jl'W 'j~~'lJl1,)'YI.Jl.:Jl'WU"~ 'j ~~'lJt'W~I.,rli''lJfl1'j 

. " fJ'lJ'jlJl'W !m.:Jfl1'j 369 fl'W {Ym'WtJ'j~flfJ'lJfl1'jfl~lJilNl'Wfl1'jtl'lJ'jlJf1'j'lJO,)'W~"fJ~'YI"fl{y~'j 6 II";.:J l'W'Uru~ 
~ 

., 'J} .. 
70/ 8 lJ.3 \9I.!'U1~lJ'lI1'l eJ.llJeJ'l 'il . 

CY'l'UCll 90000 

, 0 o<:t 31 
14/2-9l1lJ 8 \9I1'tHH'lIV'l':l1f1lJeJV 

'" 
elllil eJ 'U 1·:)1]:; 8'W ,),m l'~ 

'V'In;'Wmff1eJ~1iV1 13180 

td 0 QI 0 

l1lJ'Vl 12 GlJ'W 'V'I':i~\9I1l1'Wf1 \9IlU'1'l 
'II 

l1lJeJ.:jmeJ thlileJ 'U1.:j'1'l:;~lJ 'il .'lI'1'l'lJ1 

20150 .. 
Vi~.:j!'1'l'UVi 477 GlJ'Wff1eJV1iV1 G.'V'IUJ1 

• u 

'1'Vl1'U1I ':i1'IH'Vl1 'il.f11'l1'Vl'V'l 10400 

Frozen Raw Shrimp 

fI~1~1'1'l1'1'l Halal Kitchens 

, " 
h-3-31'Ufi1H':i~'l.J'l.J HAL-Q UYl"'h.i~1'Ufll':i1'l.J':itH':i~'l.J'l.J 'l.h~.ijlil2554 ij'Yl~'YIlJ~ 3 'l/hT'YI 

I """ V , 

'\ltl1J'\llU~i1Y1ilW'YI 

1. 
""" QI.<::I d' ~.c:. d' 

'U':i1l'Vl 'II~eJ':iCY (lIf1lJlJ.:j) eJlJI\9IeJ':i 

1'Vl':i~ ~lnll 

108 lJ.3 G.CY.:j'UCll-'il~'W~ 1I.~.:jl11'.:j 

eJ.llieJ.:j 'il.CY.:j'UCll 90000 

1.,jClllIlJfllfleJl H'lllJ'IIeJCYlJ~1~ eJI'Vlff 

2·,j'1'l1tp.i11lJJ1lJlJ 

2. 
'J} 

75/12lJ.811.'U1lJ'W1 eJ.'il~'W:; 'il.CY.:j'U'1'l1 

QI d' ~QI 
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90130 

3. 
~ (LI d tI 

'IJ111'Vl ~~fflllm'j:IJ'Vlll.:Jll 

1I1~111tY ~ln~ 

'" 0'3/2 :IJ.4 tl .fl1tylltlltl'b' \9l.fltlll.:Jff 

tl.1I1~1'\1tY ll.ff.:J'Ilm 90110 

tlm'Vltl~ 5 'jff, 'li'11In1fJ'utl,mff1.Jl! 

mh tlml~mff1.JlHj~h 

'lJf.U::a~£rJn'U hlll 2554 iJ'(1'fll'UU'j::;fltl1.1f11'j,)l'U d'U"'~":!1Mfl111J'(1''U 1,,~tltJ1~'j::;1.11.1 HAL-Q 'W~tl1J 
" ". 

fll'j ~ ~1'1..:! 'j::; 1.1 1.1 SILK 1'UtT(lll~fnn'U tl tl fl" 1 flih)..:! iJ '(1'f:l1'U U 'j::; fltl1.1 fll 'j-V\~1 'U fll':idl ·n ::;1.11.1 HAL-Q 

1J1U~d'IJtlf1.11.1~f11'jf11'jdl..:!'j::;1.11.1 SILK 19111J 1f1'j..:!f11'jtimJ~ 3 iJ'jl£JCl::;t5£J~19111Jm'jl..:! 

, 
~ d , 'jJ 4 \II VQ..I' G) , ~I 
!"H~1l!'t1~1'1·Hln11,n::;'U1.1 HAL-Q lIlHilTl1''H) !VI~'Ufll~~HH)1q HAL-Q !l!'lt1~1J 2553-2554 Hil::; 

, " 
'lh::;tT~~n;)::;1N~::;'U'U SILK l'UlJ..:!1.1u'j::;mf.U 2555 iJ";":!"'1J~ 8 'lJ~'JJ11 

w 

"" "'" OJlItl-Unl'YI 

fill 
'" 

3. u~,r'Vl vHt Vi'IH'b'tl1 ltl'j~nrl' 

~ln~ 

6. 

viltllfl1f1Ultl~l'j'jru.IJll 333/4 1I~ 1 

~ , 'JJ jI 

\9l.:Jtl~ 27/4 :IJ.7 tl.lfl1lff.:J-Il::tl:: \9l.I'Ill 

'jtli'l.:J tl.llitl.:J ll.ff.:J'Ilm 
'" 

~.:J ll.tlfl1Hlf~:IJl 30320 lm.044

361183-5 
. ~ 

!tlU :IJlfl11tl ~ff WC'l~ IW:IJ tl:IJ!!C'l::111 

!'Il\9lUl.:Jtll n'Vl:IJ.10260 ~C'l1rl' 

n'Vl:IJ. 10220 

19 :IJ.I tl.l'~~'b''jlnll:IJ ~ . U1U'b'1 tl.ffl:IJ . . 
ri:i1tl ll . tlfl'jtl~:IJ 73110 1'Vl'j .0-3422 I~tlllli l~tlf11m~Ul) 

5240 

In-C'ln ehlfltl~1m In-C'ln <ij.:JWJ~ 

tl'jl~11ff 96120 

QI d' 4::;.'I(LI 
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of ICT Traceability System for Integrity of Halalness according to Islamic Principle of Food 

Prodcusts throughout Value Chain from Production Line to ConsumerslExporters). 

GI tt' ""' (1.1 
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I. IYl tl'l'f1'll'W 1) ~ UUI 'tlfHYl'j ~I~ fl'Vl 'j 'tlil fl-ffl Yl'tlL ~fll UfllJfl'U fl'j 'jlJ II 'fl~ oU'tllJ 'fl fll'j 1illil'W "1'W fll'j. 	 '" 
'" 	 <V "ml'Uff'tlU~'fl~fltuCVI'tll111'jfll'f11'fl~lm~UUlJ1~'j~1'W HAL-Q 

.:. 

2. IYlmfl'll'Wl'j ~UU1Iml~'l1I!'fl~~~mlJril'W1h~fl'tlU'U'tl,,~~~fitucn'tll111'j fll'f11'fl l~\l~U IYl'tl. 

HAL-Q 

4. 	 IYlm,rl'll~J1I'i''W!IUU'j~UU Enterprise Resource Planning (ERP) tYl111U h""l'W~loUl~llJ 

1m'lfll 'j 

5. 	 IYlmfl'll'W 1'ill'W oU'tllJ 'fl~1'W l~\l~UI!'fl ~ffl'j~ 'tl'W UJ1~1! Cl~ IJJ'tl'WW1~ L~~llJl1 ~fli'11ff'W l~ff'f11lJ 
dB cu q q u '1 u 

IYlm.h~ 1V'lrU~'tlfllfl'tl~ff111f)'j'jlJ 'tll111'j fll'f11'fl I!Cl~1h~'lil'li'Wilh]. . 
at 0 AV 

~~tl~rnn H~~tTm'W'YI'YIlfll~1'iltl 

tJ~lffW)'U'tl (tJ'lU1h~lJ1tu 'Y'I.i'1.2554) tTUI1J'WtJ~ 2 'U'tl-3 1f1Hfll'jl~V 
o Q Q.I 	 Q.I ~ 

'j~v~n'f11'Vllfll'jl'UV: 11'.l'f11f1lJ 'Y'I.i'1.2552 - 30 fl 'l..JV1V'W 'W.i'1.2555 (36 1~'tl'W) 

'j~v~n'f111illil'Wfll'jlUl!~l 1 ~'f11f1lJ 'W.i'1.2552 - 30 IlJ'hllV'W 'W .i'1.2554 (19 1~'tl'W 53%). 

I. 

2. 

,,<v 1 .J'd:t 9 <JJ 	 IV ..:::i')I Q.I 	 Q 

fl'fl V'Vl'li 'H'fl fl'U 'tl'l m -3fll'j 'Wfl 'tl fll 'j t 'li'j ~UU~ 'j 1 'il ff'tl U V'tl 'W fl'flUI! U UU'j tu lfll'j flU 'j ~UUfll 'j ~Cl~'Vl 
q 	 '" 

91 'I 	 'I 91 .,j ':-'191'" '91=1 = <v" ,M '191lI]91\1 fl~'tl-3 t'W fllfl e;)~ffl'H f)'j'jlJ t~j fll'j ff'j 1-3f111lJl'li'tllJ 'W t'H!fl~l!fl ~U 'j flfl ~Cl~ fltu 9'l'tll111 'j fll'f11'fl'U'W lJ1 t11 t~ 

1~'tl'Yil1l1'mllJ!~mj''W 'U 'tl-3 ~U11flfl~ ii~'tl~~ ~fitu cn'tlll11'j ~1Cll'fl 'U'tl'lU 'j ~!'Vli'11 'VlV 5'W 11J'W if'il ~V'\JUlfl ~ 'tl'W 
'" v 	 • 

'j ~ UU 'tl~ ffl'H f)'j 'j lJ 'tll'H 1 'j fll'f11Cl 'I'l'l 'j ~UU ~h I U rifll 'j 111 lJ fll 'j ri'l 'tl 'tl fl 'tll'H 1'j fll (ll'fl 'UlflU 'j ~ !'Vli'1! 'Vl V ~lV. 	 '" 

" 
~'tlfl1'ju11flfl 'I'l-3f111lJUCl'tl~fivl'W!91-3lJ1~'j3!1'We;)~ffl'Hf)'j'jl.J (Clean food good taste) l!'fl~l'WI91'lmllJ 

v 

i'11'Vlli1L'W'H~fli'11ff'Wl (Spiritual safety) ~'fl'tl~lh-3 lcifJtu~l (Value chain) 'W'tlfl'Ulfliil'i'm'J'Wfl1'j~~~iY'Wf)'l 

Cl~'fl-3 iifllllJffllJ1'j U L ~j fl1'j !!'li-3'\J'W5'W!~ 'tl'llJ1'Ulflfl1'j L ~'j ~ UU ffl'j ff'W!'Vli'1 fl1'j ri -3 'tl'tl flH~~fitucy]'tlll11'j ~1 

Q.I d' ~ cv 
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f11 'HmJ \91 'J ~!~ tJ1 ,jtl'l f11 'J!~lJ~'W 'tI tl'l f11 'J,r l'1HW f11 'J'Vi'1PlJ'W 1iY'IfllJ!il 'W I1J tl ~ l'1m 'lJ 1 'I 11 'J lh ~ !~'W $ltl f11 'J 

1:1'~l'1mllJ!~mr'W ~1'W Nil \91 rl'ru enm111'J ellmC1't1tl'llh~! 'Vlff'1 'Vl tJ \91 C1tl~ 1I'W mllJ 1:1'lm 'J f1~1'W f11'J U~'I.,r'W ff''W V 
" 

~ ~ 931 VQ./
1'Vl tJ 1ff'11:1'19l'J ell mC1 ~ 'b' U'W 1 'Vl1 'I f11'J 11 'I 'J ~ 'lJ 'lJ HAL-Q ('J ~ 'lJ 'lJ \! 'J ru 1f11 'J lJ 1\91 'J ~ 1'W ellC11 C1 ! 'til fl 'lJ 'J~ 'lJ 'lJ ... 
GMPIHACCP) 'l 'W 1 'J'I'Il'W 1~ tJ1:1'~Hfl1llJ!~mr'W ~ltJf11'J\!'Jru lf11 'J'J~'lJ 'lJ\91 n 11 1:1'tl'lJ'Vll'1l1'tl'l11iJu~f11'J 

1'Vl tJlff'l1:1'\91 f'Vl m ~ 'lJ 'lJ\91 C1 tl~ 111 '11 CJfflru ~ 1 ~'I U~~~1tJ1\91 f1~ 'lJ ~'tI 'W ri 'I ~Nil\91 11'.h tJ'I 1'W.fl1fl ~~ /w fl'b''W ~ 
q q <\J q ~ <u ~ 

!~ tJ1,jtl 'I 11 'W ~,,~ri'l tl tl fl111 tl ~'lJ~ 111 fl vll fll 'J L~tllJ 1 'J'I 'J~ 'lJ 'lJ19l'J 111 1:1'tl 'lJ rYtl 'W fl ~'lJ~ 'Vi'IPlJ 'W 1~'W (Integrated 

rCT traceability system) 

1CJffJ11'Vl1'W 111tl 111'l1CJffJ11'Vl1'W 111tl Lfl1tl~ltJ 1C1~1:1'~mY $ltl f11'J'I'l1''J~'lJ'lJ~1'1~'tItl'l11,j1tJ'I1'W111tl 
" II] v I 1 1 '" "" V I '" .1 " v v '" tl'lflm !~Ufl fl'W l'Vlfl 'W C1tJ fl'ilm'JlJ 'tItllq!C1't111ffl'J UC1~'Vl'J'VWlm m\!'Jrulf11mC1~lJ'J~~fl\911'tll~lVfl'W 

L~tl~lL iJ 'W f11 'J lfl~tl'W rYltJ~'W~1111tl 'lJ~ f11'J 11 ltl~,r~ 111111 iJ'IC1fl~l n11m 'J lJ'tI tl'l111'l 1 CJftl11'Vl1'W 'il~u11'J1:1'm'Vi
"" . 

'Vl ~'Vimm 1inlJ'b'l~ 1\91 f1~ 'lJ UC1~ 11:1'~~'W~ 'l M'flmmil'W~'W ~1 m~l'f'l LYll~ 'il ntl'W ri 'I~ tlL ~tl'lm~l'f'l~'IC1fl~l. . " 

r/..::::::". tI tI ~ QI Q.I ~ ?l .<::::!. QI 

~'WtJ1'VltJlff'11:1'\91HJ1mC1 ~W1C1'1mru lJ11 11'Vl tJ1C1 tJ 'ViWJ'W1'J~'lJ'lJ HAL-Q CJf 'IL lJ'W 'J~ 'lJ'lJ'lJ'J111'J 1I~f11'J 

l~tlf11'J ,r~1\911 tJlJ tll111 'J gl(llC111C1 tl~rl'tJ\911lJml9l'J~ 1'W HAL-Q ,r~11'1 'l1-.l h'l 'Il'W ~1,jl~llJ 'I 1-.1 1m'If11'J 

~1'W11-.l 34 L111'1 (~'J1tJC1~IUtJ~1m 'If11'J~ 2) 'l'Wf11'J ,r~11'1'J~'lJ'lJ HAL-Q ~'Iflril1 ~wr"lI~'Vi'WJ1-.Il 111 'J umlJ 

. ~ 
HAL-Q Quality Control System (HAL-Q QCS) 'tI1-.I 

'J ~ 'lJ'lJ1:1'1'J 1:1'UL'Vl ff''tItl 'Iff''W Vl'Vl tJlff'l1:1'\91 f ellmC1 1IW1C1'1 mwlJ 1111'VltJl~tJ 1~~'lJ tll'J tltl flU 'lJ'lJl~ tl 'l M'" . 
1:1'llJ1'JfI'J tl'l ~'lJfll nll" 11-.1 'tI tl 'I11,j 1 tJ'I 11-.1 fftl ~flci'tl'l \911lJ ~'l 'l1''1 1'W 'tI tl'l 'J~ 'lJ 'lJ i'l~ lil'W ~'l 'l1''Il1-.1fl1tJ'I 1-.1 

" " 

11'J ~ fltl 'lJ~1 tJ I,rmu1~ltJ'lJ~ 11 1'J ! ,rl11 U1~ ~1 tJ l'VlVlff'l1:1'\91 f 11,j 1 tJ 'I 11-.1 1:1'1't11 1lC1 ~ 11,j 1tJ'I 11-.1.fl1tJ1-.I tl fl i'l~ 
,

:'1 '" 0 '" 'l vI

LlJ1-.I111-.11V"11-.1mfl'J~ UC1~mflLtlfl'b'1-.I fl1'JtltlflLl'lJ'lJ'J~'lJ'lJff1'J1:1''WL'Vlff' fl'Jtl'lJfl'llJfl1'J'Vl1'l1'W 'Vl 'b' 

m ~'lJ 1'W fl1 'J 'Vi'1 'I 11-.1 '11-.1 LYl 11fl" 11-.1 $1 tl 'J ~ 'lJ'lJ fll'J \91 'J 1 'il fftl 'lJ fl ru.fl1 'Vi 'tI tl 'I N il \91 rl'ru entll11 1 'J 'J ~ 'lJ 'lJ f11 'J tl tl fl• 
9'" 9 v 9'" ""d 1 "" '" 
~ 'lJ 'J 'lJ 'J tl 'I HAL -Q LI C1~ m ~ 'lJ 11-.1 f11 'J ~ 1-.1 f11 'J \91 'J 1 'il1:1'tl 'lJ m llJ ~ fl \91 tl'l 'tI tl 'I ! 'lJ 'J'lJ 'J tl 'I mC1 fl 'Vl 'J 1-.1 fl1:1' N11-.1 'J ~ 'lJ'lJ 

.oJ. ... l ~ ~ 'l a ~ Q.I jJ" tI 9J j}

'J ~'lJ 'lJ L'VilJ lJn 1:1''Vl1i.fl1 'Vi 1-.1 f11 'J 1:1' tl1:1'l 'J tJ 1-.1 tJ 1-.1 fl1llJ fI fl\91 tl 'I 'tI tl 'I'tI tllJ C1 'lJ 'J ru 1f11 'J tl 'I fl m 1 m C1 ~ \91 'W 'Vl'W UC1 ~ 
<u '\I 'U <u q 

I Cl I ~ I tI 31 a Q.I ,l cl 
1:1' 'Ilff'JlJfl1lm1lJlJtl'J~11 11'1 'l.JflmmflltJ 'l 'WUC1~mtJ1-.I tlfl~'W tJ"I '111 1:1'llJ1'Jfl1:1'tl1:1'l'J fl'W l'Jfl'Vi'W'Vl 

Q/ d' .Q!,Q.I 
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.. 
o .. 

fIl'!m'il~ 

u~'U 

2 hHl'U / 'fftll'U 'lh~flel'Ufll~~ 

'l$r'Ufll~~~;.:J~~'U'U 

5 ~l'U'J'Uflf.:J'lJtl.:J lfl~.:Jfll~~Mr'U 

fllnJ ~ ~ 'IIll:Yll~'U £~1'U ~tl1Jd" 'II'U 

19l1'l'l / fll~11~11'ff~.:Jii'VI~~fffll~1'U 

~~~'U'Ul'Ul'111~ 

6 

7 
o d. , ~ 

I tl fl 'ff 1 ~ / \l1 U 1 'VI U ~ fl ~ 1 fJ '11 ~ el 

o I lj,ljlQI 

~1'11'U lfJl1flr;j1 'lJWIJ fll~ tlmll 

8 fll~11~II'ff~.:Jiim~ffflln~'U'U1'U 
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.. ~ .. 
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m'UO'J'U\l1111 l1'l~.:Jfll~ 
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tl~~'l!1l1'111fll~'Ul'Ul'lfl~ WHASIB 

2011 W 'I11~1'11\\J 11'l'l11~'ff.:J'IJ"1 

::::1 3J QI j,I j,I QI 

elmll HAL-Q lu'Um'U'I1M r;j1'IJWIJfl1~ 

tlmll SILK 1T'l'll.J'ffl1J1~tltl~~lil'UM 

fl1~tl~~'l!ll'Ul'Ul'lfl~ W 1J11"I;fJU"~ 

tlln'fftll'U 

~ d 
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l1'U'fflTfJ 

.. )j d 
Halal Products 'I1~el B1HAP) ~'Jll'V'l'U'VI 

• 
800 1'l1n:1l111'l~ 'U'U'If'U 12 ellrm111fJ 

1tlmfl)lllrl'tl.:JI'f'U~(PJJ'Ul~'U 'l$rill~ \J i:i 
.,j.,j • 'i_I " 
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~'JfJn'U'ff~l'lI~'U~~'U'U SILK 

"" rI C) Q,I 
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nilfln'lJlfl'i.:ifll';fll 3: fll';f.u~IVlltJ'lJthUflHW SILK Cloud Office 

fll) 'il~l'11~tJ ~ i:Ynd'1J 1f1 H fll) i1fl'J 1 1 i tJ ~tJ ~ itJ 11 tllf11)l ')fJ'ilWl~H fl 'HU 'il Wlrt~fl'j W. . 
.a. Q.J o.a. d;f ~ I~ I ~ d QJ ct Il.I -=I ~.d 

tlmTV1fJlrt fJ ~ 11tJ tJ fll) 'il tJ I 'i:Y'j 'il 'i:YtJ I'l~lll'll~ tJtJ 1'l[l1f1tl 2553 'i:Y1tJ ..~ tJ 'VI 'I1rtf1l1rt ~ tIl1) f1 tJfl1'j 'il~HI'l) fJtl'VltJ 'VI. 
.,lz ~I '1 '1 d .,j '1 "" "" 0'

Shariah-compliant leT Logistics Kontrol "lI~lutJ'j~1J1JI'VIf1 btJ brtfJ'i:Yl'j'i:YtJI'VIfYl'VltJfl1)f1J1Jfjtl brt'il'i:Yl'lfl'i:Y 

1'l1tlftl'i:YtJ'lrUJUJ~~'i:Y[I1tl 'lh~fltJ1J~1fJ lYtJ~~fJtJI![I~tJ1J'jtl ~ltJ1tJ 3lYtJ~ i:Yl11fl~ltJi:Yl'11i'mrmi'jfi'illYtJ~
u u • 

~ll!n~lu SILK Cloud Office ~~tl~~trUti'111(J1f11'i1'~5~llnll 
Q..I Q Q..I Q..I"Q

'Il'U 12 mf11n\l(J~W11l~m\ll1Jlf1111(J1M 

111~I~uiua1l!n~lu SILK Cloud Office 

,rtl~ ',ill!n~lUt,;juti'UlJ IVi 1:;l'i1'll1 ihlflii~nIII 'fi'!J11l11l11~ tl1J~ 
n1SHril!n~:lil\l~lJ1H'1J~n1S jj~tl~~lJIl'IJn ~tlnh :; 'l!lJ 
a1l!n~lU~t)(J 6 a1l!nn~1 
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Q,I Q.J Q.J d' 

~'FJmllJ{1'lJ'WtJ1i'j~'\JmltJ{1'l'j{1'tH'Vlfl' (Use case plan) 

Non-A Dempier-biJsed Manufacturer 

OItIlr ERP 

~ ----- ---- -, ' , , 
I ! : 

I 
' ,
L_____ _~_.l 

Not_ 

1-
ADempier-1Jdsed Manufacturer Halal Science Center 

p---......~-~ ~.ERP 
HAl..Q Fronlootnd s.rw:. (HFS) 

1 

Manufacturer 

ADempiere-based !iI_ I Q "''' .d i !iI ~I
~lJ'j~fH)'\Jfll'j~H'l\9lflWCV1m'l1lJ 'Vl 'l1'l1h1 ADempiere ERP IlJtJ 

9$tJvhlln~m~Jn i hi fll'j '\J1'111'j,r~ fll'j 'Vl~'W tJ1m i hi tJ'lf1fll 'j 

Non-ADempiere-based !iI_ I "" "''' .d lq 'lq !iii !iI
~lJ'j~ntJ'\JmJYHI\9lflWCV1tJ1'11lJ 'Vl!lJ!~ 'l1'lltJ ADempiere 

ERP ll~iim'ji~'lltJ'j~'\J'\J ERP thl"1 itJfll'j'\J1'111'j,r~n1J 

'Vl~'Wmm i tJ tJ'lf1nlJ 

Clerk 

Auditor 

~ jJd,jJOQ jJ aQ,l I Q.JdljJ

Officer I'ill '11m 'Vl ~~ 1lhl hi fll 'j ~ 1h1 11 'j m 'j lJ {1' 1h1 m 1h1 l'l1tJ '\J hi 'Vl n'lJ tJ lJ l:'I 
... <u 

J., ~ Q.J c9 Q.J , Q j} 

fll 'j {1' 'l9$ tJ n lJ 'tmJ fll 'j '\J tJ 'Vl m 1 tJ 'j '\J 'j 1 tJ 'ill tJ fll Hid '\J f1lJ {1' tJ I'll• 
lll:'l~ 1\9l(J ~ '\JfI'lflrl''l lll:'l~ fll'j,r~ fll'j'Vl~'Wmmthi "1 i hi tJ'lf1fll'j 

Front-end Service ~ J tJ ~~ ~ tlfl'\J H1 ~'11j tJ'j ~ '\J '\J {1'lJ{1' tH'Vl fl'fl1 tJ tJ tJ n 
'U 

e-Document 

Q.I ." .:::\o Q.l 
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Supply Tracing System 

Certificate Verification 'j" ~ lJ lJ V'U U'U U~ ~ tJ tJ fl '1lJ 5 lJ 'j" tJ \I HAL-Q '1'UnJUlJlJ 
<u 

ADempiere ERP Enterprise Resource Planning 'j" ~ lJ lJ ,j'~ fl1 'j" 11 5 ~ V1fl 'j" '1 'U 

" n~m'j"lJfll'j"1l1l'U'U\l1'U '1 'U 'j"~lJlJLY1HY'UIl1fl' ~i\ll'itJ1 'llu 

fJ ru.fl1 ~ tJ 1 '111 j 111 ~ 'U 1 'll ~ llJ lJ 1 ~ j ~ 1 'U eJ 1 ~ 1 ~ II ~ ~ tJ tJ fl 

'1lJ5lJ j tJ\lfl ru.fll~ '1 '11'• 
'j) ~.d. ~~ rI 0 ~ 0 'j) 

I~1'11 'U 111 'UtJ\I fl''U V111 V1fl'1 LY~ j eJ1 ~ 1~ ~ 11'U 'U fllj LYn1 'Il 'UtJlJ ~ 
<u <u 

~ rI C:t. 'V rI d 
1Iflj1~t1 1l~~~j1~LYtJlJflru.fl1~rl~l'l.flruCV1tJ1t11jl1• 
31.1 '1 31 .9 31 , .d '" J ~ 
r;jlJj ~ fl tJ lJ fll j ILY'U tJ t11'l j 1 ~ LYtJ lJ 9f \I'U tJ l,l ~ I'll \I 'll1lfl~'U'U 11 \I 

31 .d"''i 31 31.9 'i 31 '" d '1 
'UtJlJ~l1lJ !flHLYj1\111~~'UtJlJ~fl\l II'IH'ffj1\1 'Il~()fl'll~lfllJM 'U 

<u <u <u 

ItJ fl LYn fll ~ fll1 jtJ umY U~ ~ '1 'I1'1~ wi tJ \11 'll 1'l1lJ n ~flj jlJ ~ 
" tl1t1'U~rl1imJ'Ul'ltJ'U i 1tJ~l\1~j~lJlJ 

j 'll IIlJlJ fll ~ 1'I11 j tJU mY '1lJ 5 lJ j tJ \I '1 'U j 'll IIlJ lJ fll ~ fl 'VI 'j"tJ Ufl1:Y 
<u <u 

I~'U i 'lll'lllJt1cfflLY1fl~ PKI ~LY1lJlj() '1 oNl'l'j"1 'Il LYtJlJv'Uu'U i~11 

... '" 
V'UV'U 

0'", a' ::'1 31 '1 '" '1 31 '" f'('UV111 V1fl'lLYl'lj eJ1~1mlJ'U rltJtJfl lJ'j"lJ 'j"tJ\I '11 ~H 
<u <u 

~ ~ • Q.J ~ ~ 
LY \l9ftJ U~ ~ 'j"~lJ lJ ~~~V1VllJ lJ 'U 'VI fl rl~ 11~~tJ tJ m1 V\l1'U 1'l~l'lllJ 

11'l () ~ lJ ~ 'll j ~ fl tJ lJ tJ ~ '1 'U rl ~ I'l 11ru cvl tJ 1 '111 'j" ,h I~ ~ 'j" 'll 'U tJ \I H' 
q qJ qJ 'V 

.d '" '1 ~ 31' J
'll 'j" ~ fl tJ lJ 'VI 'U 1V 'll ~ fl 'U 'U 'U I'l tl 'U 'J' ~ 'VI 1V11 'll 'j" ~ fl tllJ 'U 'U 'Ill fl 

rl~l'l11ru cyj'~ i~5lJfll j5lJ'j"tl\lfJru.fll~ eJ1~ 1~.J\lt1lJ~t15tl ilJ 

'i~1J1J.:.I1U 
... 

'iltJi;l~mtJVlfll'i88ml1J1J 

'1 
31 tJ'"fll'j" 'b'\l1'U'j"~lJlJl ~ t1'j"tJ 

OpenSource Software '1mYTUfl\ll'U 

" '" '" I'll ~ a' '"~~~\I 'j"llmlJ OpenOffice U~~ tJ'U~ "LY1'j"lJqJ" 

.,; '1 31 '1 0 '" '1 31 
l~tJ 'b'\l1'U 'UTI'l'Ufl\ll'UltJfl'ffl'j"l1~Ul1'Ufll'j" 'b'\l1'U 
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'" '.i 1I'Hl~!fIt! VI fll 'HH) flunu 

Microsoft Office 

" 
'j~'lJ'lJ Web Conference ~~v1'l'j ~'lJ'lJfll'j'lh~'l1lJ'Yll'llfm~l'W 'j~'lJ'lJ Internet. 

1~1 'W fll'j tJ'lJ'J lJll 'lJ'lJtJ tJ'W I m1 

(Voip) 

'j~'lJ'lJ Hal-Q Front-End Service 

.,; ~ 'I ~ i 
'j~'lJ'lJ Web Base I'VWI'Ul1'l1'l1'W'j~'lJ'lJ ~Vll'ff~'lrlf1 

~l'ln'W tJtJf1 hJ I~lln 

i 'Yl 'jfh~vlfllV1'W ~l'Wlfl~ tJ~ ltJ 

I dl!:l. Q,I " fllfl'ff'WllJ f.I1'W web browser 'Yl\9l~\9l'l'lJ'W 

i'Yl 'j ff~vliitJ~tJ 
OJ ," 91 I 'jJ

Net Service fll'J'J'lJIlf1 ~'ff 'l 'U tJlJf1 'UllJ'l1 'W 1V'l1'W WW., 

itJ'l'Yll'l~tJm'jmm~l'W 2 ~till'lJ'lJ~tJ web service 

llf1~ ebXML 2.0 

.d~ ~.d 
'Yll 'ill'l1'W 1'Yl 'j 1'lJ'J 1lJ 

ltl f1'ffl 'j 111'W 'jtill'lJ'lJf)'j~~llJllf1~1ti~ tJ'W hi'tJrJl 'W 

'j~'lJ'lJ Hal-Q e-Document (HED) 

., ., 
" 'j~'lJ'lJi)If1fl i'Yl'jlJf1.ff i~tJijfl1llJ'fflm'j(l~'li1 

Document Template tJtJf1Il'lJ'lJ 1l'lJ'lJ'VJtJ1lJ lY1tJ 

Document Viewer 'j~'lJ'lJu'ff~-.lrlf1mf1'ffl'j Uf1~ 

" Document Workflow 'j~'lJ'lJ~~fll'j'lJ'W\9ltJ'W'UtJ'l 
, " 

ltlf1'ffl 'j~Hl IYltJ 1l1''fftJ~fl~tJ'l n'lJ'lJ'W \9l tJ'W fll 'j 

o I 

'Yll-.ll'W 'UtJ'l'l1 'W 1tJ-.ll'W 

Supply Tracking System (STS) 

Qi d' QlQi 
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'" '.i UHl ~!ell'.l VI fIl'HHHlI!'U 'U 

HAL-Q Certificate Verification 

(HCV) 

o v~o Q) 9J 
) ~ 'U'U'VI1'\1 'W TYHYl'\1) 'U f1THl l'UfllJf1l'Hl') l~ f)1 Hltlf1 

q 

U"~f)1)n'Wtr'Wl'Uj'UHl~D!l:lfll'Vl':iiJmY hW)~'lJ'lJ1~ 
...,J "'.1'" 

'WWl'W 1'll'W 'illm~'lJ'lJf)1) m~lfl11lJu"tlVlmT~lf1" 

.,. d ~.I 
PKI (Publjc Key Infrastructure) llJtllJrjU)~f)1) 

~~ ~tliY'U rr1 'illf1 H'11) ~ fH)'lJf)1)) ltJ~'W ~l 'lJ j'lJ) tl~.. 

Key Genaration 

Digital Sugnature 

Water Mark 

Verification 

Adempiere Intergration 

Enterprise Resource Planning (ERP) 

I 4~ , 
I'ltltltlVl'illf1 OpenSource 'VI'lftll1 Adempiere f)1) 

. " 
tltlf1l1'lJ'lJ ERP t.T'W tl tlf1l1 'lJ'lJ i,.r) tl~j'lJf)1) Y]l~l'W f)1) 

y]1~1'W flltJ1'W u,,~ tltl f1l1 'lJ'lJ i,.r'(l'llJl) m tl~ j'lJ ERP 

'lItl~1) ~~l'Wl.yjtll,.r'(l'llJl)tll~tllJ lt1~f1~'lJlJl~ f'r'W 6.. 

"" .
)~'lJ'lJ~l'Wvtlvi~'\1 lJVl tlvl 'W 'll'Wl'ltl'W f11) 'VIVl '(l'tl'lJU"~vrWJ'W 1 lVitlll'l~ t1lJ'VIVl'(l'tl'lJmllJ l.u'ln'W 1 ~'lItl~ 

'" 
U~"~)~'lJ'lJcitlv ntl'W'il~Y]lf11)vrWl'Wl) ~'lJ'lJ'(l'lTII'lf11) 1,*~1'W (Demonstration) ~tl111 

fIl'.iflVltilenl'.i~~lUl~fJ llI11'.i~ne'U fIl'.i 

h ~~l'Wmm'Wl1 )~f1tl'lJf11)~1~j'lJf11) f1Vl!~ tlf1l.u'n ~'lJ'lJ l'l"tlVl1flHf11) 

I. 

2. 'lJ lJ 'il. 1 'VI VI 'VI 'W ) '(l'~~ I'lnruentl1 '\11) 

3. 'lJ'il. e)1'Vi"WVl-ff1'W)I'lf'(l'~-:J
'" 

4. 

Q.I d' ~Q.I 
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• • 

I 

5. iJ'il. W(l h'Vl'l 1'W {1'tJfl1\9l 

6. iJ'il.1'Wl'VltJfl\9l{1'1l1f))'llJfl1'lfl1'111'l• 

o~iJh~~1'W~tJ'l~{1'~rll'lhj1lJf)1'l1,*'l~iJiJ ERP Uf) 14 h~~l'W 
.1 .d '" "i 1 0 oj 'iI 

11~'l~iJiJ HAL-Q ill {1'fI1'WlJ'l~f)fliJfl1'l'Vl~f)fI~1(lflf) 6 H~l'W {1'11'l'illl(l1 80 % 

,r~fliJ'llJ ll(l~hlrlTl..J1 ml1~ 1'W 'l ~iJiJ HAL-Q llri1Jflmf))~1~tJ1,j'fl~ 
tjJ .:::. I GJ Q,f d 4:i Q,I d tj) 

'l1iJ 'l1lJ 'lJfllJ(l f))~ iJ 1'W fl1 'l f-.l(l \9l f)1 'l'lJ'W {1' ~ f)1'l'liJ f)1 'l 'il ~ If)iJ 'l 1lJ (l n~ iJ iJ 'il~ 1f1iJill'W 'lJ fllJ (lU\9l.. ... .. 
(l~ll"'; ~ t.JllJ1 tJ 'l ~ tJ f)~~WJ 'W 1'l~ iJ iJ {1'1 'l {1''W1'Vlfl'~1'11lJ1 ~ {1'lJ II(l~ fI 'l fl iJ fI (llJ 

aI .r ..::a Ql 
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.q " 	 Q..IOJ 	 V 
fll 'i VlYI m'i ~1J1J VI ':i111 ~HI1J [HrW fHl1J 

" mJlmj'W\91€l'Wm,)'WI'lJ'Wu~1J11
'" 

" 1\91~tI:lJ~\91~.:J,)~1111'ffl~\91m') i~.:Jl'W (Demonstration) flltlhH~€l'Wilfl'W ltl'W 2554. 

Q 	 ~ 9~ 

1\91'W:lJ'Vl\91'ff€l11 ') ~1111'ff11i\91 m') l'Ii.:J 1'W (Demonstration) 

fll':i eJ1J'i'!J1JrHllm 'tlNffHl'm II~~ eJ1J'i'!J1JfI~l m 1'W1'i-:J-:Jl'W 
Q 	 Q 

~ c! ~ 0 <V 9~ 
m'flI'YWI\91')tI:lJ'YI,)€l:lJ'ffl'l1,)11f1U l'li.:Jl'W Open Source 


,)\911\91~ tI:lJ'l1 ~f1'ff\91 ') m') €lm:lJ ~111'111') ') ~ 1111 1I'fl~ m~.:Jl'W '):;;11 11 

'" '" 	 '" 

fl1~'W~'Wl~~UU HAL-Q ERP version 1.0 

1. 	 fll'W'i1'!JlfI'i-:Jfll':i (Project Overview) 

n1111 HAL-Q ERP ,)€l.:J111m,)~1Iij'W n 'ilm,):lJ'Vll.:J~ ') n'ilrll'l1111 ~'Lh:;; f1€l11m') ~1j N~\91nru~~'Wfi'l 
, 	 " 

Vi ~1'W m') 111') €l.:J iJlm'fl 'Yl.:J i'W1.h ~ l'Vlf1'II'fl~'W € lmh ~l'Vlf1' 1\91t1'ffl:lJU tl i ~') ~1111 HAL-Q ERP ,)\91m') 

.,J€l:lJ'fl'Vl1'Y1 til m i'W €l.:Jflm 'If€l:lJ 'fl ~'W fi' 1 l\91tl~ 11 ') 1 m.f.:J 'If€l:lJ 'fl i 11 r11 ') €l.:J 'IJ €l.:J N~\91nru ~ 1'lf'W i 11 r11 ') €l.:J 
'U 'U q cu 

",; Y. I 0 "" Y i Y I Y Yd i I

Halal , i 11111,)€l.:J HAL-Q 1I'fl~€l'W "l ~U,)~f1€l11m,)'ffl:lJl,)tl'W11'ff~W'ff'Wm mlf1\Jf1mll'fl~~'Vl'ff'W 'ilNl'W 

,)~1111 HAL-Q ERP ,~ 

2. 'UeJ1Jl'UVllfI'i-:Jfll'i (Project Scope) 

, 	 " 
2.2. ,)\91111Wf1'ffl')m') 11f1'il~ ~II 'fl:;;€l€lf1lt111J'i :;;1111 C}j.:JiJ 'i:;; f1€l11Wf1'ffl'i ~.:J~ €l hJii 

2.2.1. Wf1'ffllf1 U 11m 1:;;~fl1l:lJI'i'€l.:Jm'i 'IJ€l.:J 'i ~ 111J (Requirement Specification) 

2.2.2. Wf1'ffl'im'i€l€lf1ll1111th'W~10~.:Jl'W (GUI Design) 

2.2.3. Wf1'ffl'if)l,)€l€lf1U1111Yl'.:Jni'Wf1l'il1l.:Jl'W'U€l.:J'i:;;1J11 (Use Case Diagram) 

2.2.4. Wf1'ffl'i mnH)f1I11J11f)l'il1l.:Jl'W'lJV.:JYl'.:J ni'W ~ 1.:J"l'IJ€l.:J 'i:;; 1111 (Activity Diagram) 

2.3. ')\91l1ltVf1'ffl'i~)jVf)l'i i .,J.:Jl'W ') :;;1111
'" 

" 2.4. ,)\91m'i €l11'i:lJm'i i ~.:Jl'W 'i:;;1111 'YI ~ €l:lJ'Yl.:J ,)\91111Wf1'ffl'if)l'i €l11'i:lJ 

2.5. \9111'fllltli'U,)~1111i'l1'i~.:Jl'W'~tll'WiJf1~ tll'W'i~tI:;;nm 1 iJ 'I111'illf11'W~ri.:J:lJ€l1J.:Jl'W 
'" 

3. iI'W1ftYl'UeJ-:JIfI'i-:Jfll'i (Project Perspective) 

QI 	 ~ qQ,l 
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" 
11~tJ';i~UUllJ~ ~nilJ';i~uu HAL-Q ERP ~tJ\lbY1mH)'vhnlJl~ulJ';i~uu11Bu~fl1';i 1tJl'WlJ95tJfbY 


'U ru~l~ tT.ltllJbY11.m tll'i l\lllJ l~ulJll'VH'l \9lvJtJf:IJ~11 m011 mtJ 


..:. 

4. l'l\ln~lJ\ll'W~,hAty (Major Functionalities) 

d 	 ~ Q.I jlG}jJ

4.1. ';i~UU"\l'Vl:;;IUtJlJl'WtJbY:lJm'lJtJl'U1 1'))'';i~UU ERP 
. 	 " . 

4.1.1. ~11';i :;;OtJUOl';i.nljN~\9lnru cvlTI-lJfi'l e11m" 11\l.ntJv1 lJ 1m \If)l';ibYtJUbYlJ lJ HAL-Q 111 tJ hi 1~ 
<u 	 <u. 

'1 ad V_I 	 "" V I 1 V V 'I V
4.1.2. 	IlJmru'VlrjlJ';i~OtJUfl1';ilfW"\l'Vl~IUtJlJl'U1';i1:IJ fl';j\lf)l';i HAL-Q lim 11~bYl:lJl';itll'U1 1'))'\lllJ 

';i :;;UU ERP 1~5\9l1lJ:lJlI(hi~tJ\l"\l'Vl~lijtJlJ1mj) 

4.2. ';i:;;UU \9l';i1ubYtJu1ufU';itJ\l HAL-Q 

';i:;;UUbY1'.l.Jl';i m tJ\lfUf)l';i\9l';i1ubYtJUfl11:IJ\lO~tJ\l'UtJ\lf)l';i fU';itJ\l HALQ ~llJ 1115\l';i:;;uu HVC 

4.3. ';i~UU Sell Force ERP 

Q.I 	 iJ ea ')) jJ 9
4.3.1. ';i:;;UUbY1m';imtJ\l';iUf)l';i f)l';ibYtJUtll:IJ'UtJlJ"bYlJfIl (Inquiry) ';itJ\l'UtJ 111 IbYlltJ';i 1fll (Request 

o .:, 	 ,J "" V 'l V ,J ..; vJ"" 
For Quotation) fIlbY\l95tJbYlJfIl (Order Acceptance) lW:;; IUllu\l11lJ (Invoicing) l:IJtJrj95lJfl11lJ 

d'd 	 0 ~ QI ~ Q.I d '9,
11 ';i~ bY \lfl'Vl u:;;'V1lf)l ';i95tJ'UltJOUUHJ'Vl'VltJtJ IlJ';i :;;UU e-Market 

<u 

"" '" "" V & V_I 	 .,,: "" V V 1- 1'1 1v4.3.2. m:;;uuu~m';ibYlJfIl 95\lNlJ';i~OtJUf)l';ibY1'.l.Jl';im'WmltJf)l';ibYlJfIll'U1 lJ IlJ';i:;;UU ~ 
<u 

" 4.3.3. lj';i:;;umr~f)l';i1ufm tJ\lffl11 f UTI-lJfi'11l~"~';i1tJf)n l'lflJbY1'.l.Jl';i tl'Vl';i 1U 1~11TI-lJfi'1,)),U~U 

l~fu 1ufU';itJ\ltJ~ 1';iU1\l tJtJO hn~tJ11 U1tJ\lllJ 1~ ll'U:;; 1ufU';itJUl1~11lJ~tJlmrltJ1~ 
q 

1l~":;;';i1tJf)l';i 1~ 
d "" v & v_ I do"" v 9 I 'I "" v 1v

4.3.5. 	m~uu Catalog bYlJfI10m\l 9l'\lrjlJ';i:;;OtJUf)l';i'Vlu:;;lJ1';i1tJf)l';ibYlJfIl tbY IlJ Catalog bYlJfl1 ~ 

v 0 v 'l v " ""'" I";" """''I vi(
\9l tJ\l 'Vl1 f)l ';i ';i tJ\l 'U tJ 111 'Vl1\l fl'lJ tJ"l tJlJ lJ\9l 0 tJ lJ IlJ tJ'Vl 1 \lfl'lJ tJ"l \9l ';i 111 bYtJ1JlW:;; tJlJ:IJ \91 1'I19l'mntJ 

<U q ~ 	 q 

" 	 " ~lJfi'ltJlJ~llJ ';i:;;UU 1~ ~lJfi'ltJlJ~\l\lot111111dt11lJ Catalog TI-lJfi'l 

9J... I 	 ~.c.:t ~ iJ , Q V 1iJ I ~ Q jI

4.3.6. 	rjlJ';i:;;OtJum';ibY1lJ1';im"tJ0CfJ';iltJ":;;ltJtJ~bYlJfIl NllJ Catalog bYlJfI1 ~1,)),lJ ,)),tJbYlJfIl, 

11';i:;;U)'Vl, U'hJ'Vl~N~\9l, 'ufu';itJ\l(Halal, Lab, HAL-Q), l\9ltJ?iu~H'lJf)l';iN~\9l tillJ~lJ 

Q.I ." ~Q.I 
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5. rrt~m'l~'U'YI'U1'Y1(Users and Characteristics) 

~~ (User) 'U'VI'U 1'VI (Characteristic) 

il 0 " 

~tJlU1tJm'Jfl'UtJ 
'" '" 

<jI 'JJ.d 
1'il1'11 U1 'VI 

,r'e"llJr:'l~Ufi\ 1\91f1~U llr:'l~'lU1U'J'e"l~'" . 
J '" il ,
9ftl, 'lJltJL1'Uf1l~lU'J~UU 

\9I'J1 'il L1''e"lU 'lU1U 'J'e"l~'IJ 'e"l~ ~~\9Inru c¥l 

" ... IQ ~ 6. 	 tTm'Vill1~Hlt)'lJ~~'U'UlJ{)'UVlfll~ (Operating Environment) 

<jI 0 lI)V ~~ t 
- 'J~UU\9I'e"l~L1'llJl'JfI'VI1~lU !\9IUU'J~uUtJ{)m)f)l'J'VI~ Windows llr:'l~ Linux 

11 	 'Q , ~11
7. fll1'lJVlt)~fll~'UMtTl'UVlYlVlt)~ !'U~l'U(User Interface Requirements) 

il 	 'lil lI]il!' 
- 'J~UU\9I'e"l~L1'llJl'JO 'If~lU !~'VI~l1UU Web based llr:'l~ Client based 

- 'J~uul'i''e"l~'J'e"l~1um'J'l'l1~lUrhu~tJmci Tablet ",h'l11UUuVif),r'e"llq!r:'ll1mm'J'e"l'e"lf)\9I'J1'il 

tJ 'J~liJU Ur:'l~ 'll1'filmm:l1'IJ'e"l~l ,fl'l1,fl~U 'e"lf)L1'mru ~ (l'J ~ ~ lU 'IJ 'e"l~ ~tJ'J~f)'e"lum'J) 1~tJ'J'e"l~1U 
o 	 il 

m'J'VIN1UllUU off line ~1U 

11 tJ 	 -.1 Q Q

8. 	 fll1'lJVlt)~fll~m'UlJ~~tT'YItim'Vi (Perfonnance Requirements) 

- 'J~UUI'i''e"l~L1'llJl'Jm'e"l~1Um'J 'l'l1~l'W'IJ'e"l~~''l1'V"l~'e"llJOU 1~l1,f'e"ltJf)';h 50 flU 
'" 

9. 	 fll1'lJ~Mfll~~1'Ufll1'lJtJ~t)Ylfl£.J (Security Requirements) 

il '" '1 '" '" ~il '" d ~il'" & - 'J~UU\9I'e"l~lJfll1lJL1'llJlH) um'Ju'J'l11'J'il~m'J~ !'lfUr:'l~L1''VI1i'IJ'e"l~~ 1'If lJ'J~UU Role based 9f~ 

Hi.'l1~lU l1~m: 'J ltJL1'llJl'J OiiU'VIUl'VI (role) h.Jm'J 'l 'l1~ lU 'J~uu1~'11m tJU 'VI Ul'VI 
'" 

aJ ~ .qQ,l 
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f)l'HH)flH'U'U~~'U'U HAL-Q ERP v 1.0 

1. Use case diagram 

Use case No. Use case Name Description 

~l.h:;nilUf11~~nj:j~\lIflf.l.l'l'i'iY'Ur\'l !J1Clla i~~i1~l'U lf1Hf11~1.nrUi.n~'U 
.. 1 "1" '9 '1 <0 .. ~ ~ " i " HAL-Q'I1H) 1J \H)~ 1'1.1 lf1Hf11~ lYl1J1Hla~Yl:;IUtJ'UI'YW'IJiI~UlY1Jml'lll 'b' 

~:;UU ERP !I~a:;U·hj'YllYl1J1Hl~nl'11'U~Mn~",*nm:;uuM1Jlnnl1 I fI'U 

i <0 d "_1 Q ", '1 " 
'Umf.l.lYl~u~:;nilUf11~lfltJa~Yl:;IUtJ'UI'Illn1J lflHf11~ HAL-Q lIal \1:; 

lYl1Jmll,rl1,*~1'U ~:;UU ERP 1.i'ti\lll'U1J1i(hj9i'i1~a~Yl:;LljtJ'Ul'l1l;) 

2 
..... ,., QI I 

~:;UUlYl1J1S m i1~SU f11S\lInlllYilUfll11J \In\llil~'Ilil~f11S smil~ HALQ m'U 

"lutT~~:;uU HVC 

3 ~t1s:; nilU f11~lYl1Jn(l~ntJa:;l~tJ~iY'Ur\'l 1'li'U1.'hwu~:; nilu1'1.1 n1J ~~\l1, 

iu:rmil~'Uil~l\l1tj~U~Wl ~Hi'U n1J~~\lI iY'Ur\'lJ'U'l 1.i' 

4 'UillUllY'UilSlf11 

5 

(V ~ Q G.I 
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6 
v ~ v 

'II Cll;jtll'l'Ufll ~lh:; fHlUf11Hl'1lJ1~ mr"f11~.,yCl~ tlffUrll ~ llJtl:;IDV"1U~mCJ~'IICl~ ffUrll 
, 
U\n 

7 'IICJ!~IJlIVl~ffUrll(Request for publish) - ~lh:;flCJUfni1:t'llJ1HHi~ril'llmfWIIVl~ffUrll'llCJ~u1lil'l ~lU Catalog ffUrll 

fltll~'IICJ~iJ'Uti'''l '11'1' 

2. Activity diagram 

d 

2.1. fl1·H'I~YI~nJtI'U. 

HSC ERP Systemoflr.:n 101~ HSC Admin 

l:"I " III " ,r:-l !'b'\ll'W'j~'U'U !~:IJ1nn11 1 fl'W 
'" 
~ d.d ". I d ", 1 " ~" " 2) b'WmW'Vl~lJ'j~ntJ'Um'j!fltl~\I'Vl~!1JtI'l.a'IJ1)1:U fl'j~m'j HAL-Q um 'il~m:Ul'Hl!'lJl b'b'\ll'W 'j~'U'U ERP 

hi'5\Pl1'W:u1l ('1ilPi'tJ\I~~'Vl~!1jtl'Whnj) 

of Ir.:ll \ fll" HSC ERP System Certified Verification System 

4~ 
\11 

cntc C(!'nificil to 10\ ( \ ( 
pr1)Cj~,. J"\RcQU"'t_ .; \. 

( Do'fiU'; Cmlfir.,j Inlo\, I 

\ 11 

~~ 

QI" If' .c:::)Q.I 
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~ ~ £::\QJco'G) £::\~
2.3. m'a·HI~'lJel!'VflJf.filVlilWO)1!'W Catalog il''Wfll ..:. 

HSC ERP System HSC Admin 

1) iJ'j~1J1J Catalog -ff'Wfi'ltlm~ ~~~1.h~tle:JUtll'j~'il~t1l'l1t'Jtll'j-fftjfi'll~1'W Catalog -ff'Wfi'11~ 
'J} 0 'J} 9 'J} 0' """" l..i 0' """"9 'J}J "" 'J}

1'1 e:J~'Vl1tll'j 'j e:J~'U e:J ~ '\1'Vll~f1''Wt'J''I e:J'W:lJ1'1 tl e:J'W !:lJe:J'Vll~f1''Wt'J''II'1'jd'il {Ye:JUUCl ~e:J'W:lJ 1'1 ! Wlfe:J'U It'J{Y'W f11 
<u q cu q 

y y 

'l1'W~1'W 'j~UU I~ -ff'Wfi'1'l1'W ~~\ltlt11 hJl~1n'W Catalog -ff'Wfi'1 

3. GUI Design 

Q..I .f .o:::::t.Q..I 
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v 	 •
fll'i ..... Wflll'i::::1J1J HAL-Q Process Control versIOn 1.0 

1. 	 .f)1'W'JllJ 1f1'J~n1'J (Project Overview) 

~ 	 ~~ nl ~ 
m'J'W~'Ul'J~tJtJ{yl'J{y'UI'VlfYm'jfntJfJtJm~tJl'Um'J HAL-Q (HAL-Q Process Control) lJl~tJlJ'J~{y~fl 

'" , 0

1'W lJflJllJUlJ'U tJ1U'fl~ 

~llJijfl11 'J~ {Yl'U~l'U fl'U 'J~ 'I111~'4fl'fllmvt~.f)1tJ1 'UU'fl~'Ufl n~'UVl'Vl tJlfYl{y~131m'fl 1~tJ{Yl'J{y'Ul'VlfY~ 
1.,j'1~'J~ tJtJ 1l~ n'f11tJl~'U fl~fi'fl 11lJiU'fl~I~'U flJllJ {Yllll'Jf1'11 ci'n1'U m'J U~~.,y'U (Core Competence)'lJfl~ fl~ 

m1'Ufl'Ufl~~fl111 

2. 	 'lJfltJl'IJ~ 1m~n1'J (Project Scope) 

Process Control) 

2.2. ')1ll'11mn{yl'Jm'JllfI'Jl~MU 'fl~flflnUtJtJ'J~tJtJ ~~11'J~ nfltJmn{yl'J~~~fl1116 

'" " 'll2.2.1. Ifln{yl'Jm'JllfI'J 1~'I1 fl 11lJ~ fl~m'J'lJfl~'J~tJtJ(Requirement Specification) 

2.2.2. wn{yl'Jm'JflflmltJtJcil'U~mji,'~~l'U (GUI Design) 

2.2.3. wn{yl'Jm'JflflmltJtJVl~ni'Um'Jl'11~1'U'lJfl~'J~tJtJ (Use Case Diagram) 

2.2.4. mn{Yl'Jm'JflflmltJtJm'Jl'11~1'U 'lJfl~Vl~ni'U ~1~'l 'lJfl~'J~ tJtJ (Activity Diagram) 

2.3. ')1ll'11mn{yl'Jfi ijflm'J 1.,j'~ l'U 'J~tJtJ 
'" 

3. 	 U'Ul~ll'IJfl~ 1m~m'J (Project Perspective) 

l~fl~~ltJfY'U Vl'VltJlfYl'J~131'fll'fl~ 'U 1tJtJltJ{YtTtJ{y'U 'U mnf~'Ul 'J~tJtJ{Yl'J {y'Ul'VlfY~l tJ 1fll'W'U 9ffl1{Y'" 	 . 
Q.I 	 ~ ~ 0 tq v 
~~'U'U'J~tJtJ{yl'J{y'Ul'VlfYflltJfJlJm~tJl'Um'J HAL-Q(HAL-Q Process Control) ~fl~{YllJl'Jf1'Vll~l'U ~1l 

tJ'U 'J~tJtJ115lliim'J1 fll 'W'U 9ffl1{Y U'f1~ {Yllll'Jf1vh~ l'U 1~tJ'U II'W'fl~l'Ifl1lJ~'I1 mn'l1 'flltJ 

cI Q., d 0 Q.I 

4. 	 Vl~n'lf'U~l'U'Vl{ylflqj (Major Functionalities) 

'" 	 'll 'll. I4.1. 1~'JtJlJ'lJfllJ'flHlJ'J~nfltJm'J 
co 	 " 

4.1.1. {yl111'Jf1l~lJ.,j'fllJ'flvi'11'J~nfltJm'Jl.,j'lci'J~tJtJ 1I'f1~l'11mmnt'IJ11i'tJ11H.,j'fllJ'f1 1~ 1~tJ~ cu 	 cu cu q cu 

" '" 	 '" '" 'JltJ'fl~mtJ~~~'U 

"I 	 '" '" - 'lffltJ'jfJ'Vl 

- 11'J~lfl'Vlflllm'J 

Q;' ~ ~Q;' 
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. " 
- YiI'l'l1:h11'f1,nw / h'l'll'U 

a',\, ~ a' 
- !Ue),j" t'Vl'Jf1''I'fVl,Fax, Email, Website 

.. " 
- U~'UYiYiI'l'lU1£l'Vl 

o jJ V 9',.. I ~ I <j}

4,1.2, 1:1'llJl'J(J'U1!'U1(Import)'UtJlqJ'1:1fjll'J~m)Uf11HJ1f1 Excel 'l1'JtJ CSV U'1:1~ 1:1''l'UtJlqJ'1:1tJtJf1(Export) 

!~'U Excel 'l11tJ CSV I'l'MI~ 

4,2, lf1Hf11'J HAL-Q 

" 
4.2.1. {1'1lJlHl 1:1'~1'l1 m 'l f11'J hHJf11'l1'U ~ 'J 1tJ'1:1~!~~ tJl'l'lll 


- ~tJlh.utJ1m'lf11'J 


. " 
- 1w1lJ~'U lm'lf11'J, 1'U~'U1:1'rllf1'Hf11'J. 

'il "" ii,Iii' '\' '\' d II] , I ~ 
4.2.3. 1:1'llJl'J(J1:1''l'UtJlJm'lfru~1I'J~f1tJUf11'J!'U1'J'JlJ tm'lf11'J'Vl1'l Email trltJ'iJ~lJ Link AlItJ'l Website 

'U u'U 

d 

4 .3. f11 'J '1:1 'l 'Vl ~!UtJ'U 

4.3.1 . ~'l.h~ f1tJUf11'J~tJ 'J ~ 1:1' 'lrl!.u 1'i 'JlJ 1m 'l f11'J 1:1'llJl HI! .u11 tJ '1:1'l'Vl~!'utJ'U 1~~'l1lr1 Website 
'U 

«i "" ~ 
- 'litJU'J'£j'Vl 

- tJ'J~!.fl'Vln'iJf11'J 
." 

- YiI'l'ltY111'f1'l1'U / lH'll'U 

a',\, ~ a' 
- !um t'Vl'Jf1''I'II'Vl, Email, Website 

, 
5 'Vl1'U 

~ Q.I ~ d3J 0 91 ~ CJJ .::tvQ.I 

- ~'1:1~ fl ru cy) tll'l11'J 'Vl ~ tJ 'l f11 'J 'iJ ~ 'Vll'J ~U U (Yl 'J 'tllJ'i ~1J!m 'tl'l 'l1lJl tJ'Vl1'l f11'J f11 / tJ'l1 tJ ) 

- 'J~Uu~m'U h'l'll'U 'l11tJlJl~'J511'U~I~rU !'lit.J GMP, HALAL, HACCP, ISO "1'1:1"1 l'U 

'J~UU1:1'llJl'J(J!~'U checkbox l~ 

iI 
- 'UtJlJ'1:1f11'J~mrl 

'U 

- !!~'U~h'l'll'U (1:1'llJl'J(J upload !~'Ul-w~~iJfl1'1'111~) 
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4.4.2. 'ffllJl'HH)'flmltJ,:jl'Wll'ff~,:j'llm.J"~l,:j '1 'U'fl-:]~JJ)"~f)'flU01)"~"-:]Yl::aiitJ'W"l~ !~'fli~ 

JJ)" ~f)'flU01)"~ 'ill)" ill1 

4.4.3. 'ffllJ1Hl!~'flf)~'flU1U~JJ )"~f)'flU01)"!'Ill':i1lJ1m-:]01)"~llJ1~tlth~'ff-:]r1'U'fl,:j1m -:]01)" 
~ . 

~ ''I- I <V 9 ~~" I 	 "' ~ 
'IJ'fl~f)",:j ruf1U EmaIl• 

!'HNlJ)"~f)'flU01)"'ffllJ1)"tl Download !~ 
~ 

4.5. O1)"'flU)"lJ . 
, 	 Q V JI 0 V <u.c::s <U 

'In.:J'Y/ 1: f)1n)'U'WI'IJU'IJU'i~'U'U HAL-Q "'m'i'U'1IfI(;t1f}'j'J~VI'Uf!.:JWj~'Y/U.:JlU'tVVJlUn~'U'UfJfUI11'tV 

'lJV.:Jf'i.:J.:JlUVVI",mfJ1'WVmn
• . 	 " 

1) 	 O1)"!~~ tJlJ'Il'fllJ" 01)" 'flU)" lJ 'ffllJ1)" tll'll 01)" !~lJ 'H~m!n!'U'Il'fllJ" 01)" 'flU)" lJ"l~ ~-:] U 
~ 	 ~ 

- nl'H'W~1'W / l1m / 'fftll'WYi 

- nl'H'W~1YlVlm 

- nl'H'W~nJf)'ffl)"~ifl'Wf)1H)U)"lJ 

2) 	f)1)"ri',:j'll'fllJ"~'WV'W~!'Ill~1lJ lflH 01)"., ~ 

"l~ 

- ~JJ)" ~f)'flUf)1)" 'ffllJ1)" tl ~ l1tJl 'H ,,~! 'flf)'ffl )"JJ)" ~f1'flU01)" 'flU)" lJ m\,:j 'illf)01)" 'flU)"lJ"l~
~ 

" 	 "' ~~'W'ff~",:j'illm~UU !~. 
3) f)1)" 'il~f)1)" nJf1'ffl)" JJ)" ~ f)'flU f)1) 'flU)"lJ 

.., 0' "I.d ~ ~ • "' ~ 9 '" ~ ~ 
- 'ff1lJ1)" tl'VllJ'Vl )"lV,:jl'W 'ff1lJ)" ltJ'lJ''fl~! 'UlnlJ'flU)" lJ !~ (!U",:jYl~!UtJ'W 'H'W 1'H 'fl,:j 'flU )"lJ) 

"'I "'9 ~"I ~ "I "'", ~ 
-	 'ffllJ1)"tlm'flf1Wf1'ffl)"Yl !'lJ'lJ)"~f)'flUf)1)"'flU)"lJ, 'U'fl'ff'flU, nJf)'ffl)"01)"lJ)"~!lJ'W !~ 

4) 	O1)"JJ)"~!iJm,mll"~'fl'flmlV,:j1'W 

- 'ffllJ1)" tlU'WYif1N" f)1)" JJ)" ~ !iJ'W'H",:j~l'W f)1)" 'flU )"lJ",:j 1'W nuu"l~ 

o 	 fl11lJVi,:j'Vl 'fll 'iii 'W 01)" !'Ill'flU)" lJ (Feedback) 'illf1!!UU 'ff'flUtlllJ1~tJiifl~!l 'U'WJ',:j 

}-5 !l"~l'llf)1)"'Hl~lm~tJmllJ~'U'fl,:j!l~"~fl~!l'W'W~ 1~ 
" .~ ~ '1 '1 "'I '" 0 ~ 

o !lU1JYl~'ff'flUfl11mfl11lJ!'Ul!'iI !'W!'W'fl'H1Yl'flU)"lJ 'illf)f)1)"Yl1'U'fl'ff'flU 
'U 

Q.I <T .:::\(11 
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Uff~\ltHlf)lJll~'Uml~mi\l 

- mlJl'j\,lU11\1~Hl'j 1(J\l1'U 01 'nJ'j::;LlJ'U'l-1 ~\lH1'U01'jV'lJ'jlJ 'hrH'th::;f)V'lJ01'j'VI'j1'lJ'VI1\1 E
" 

maill~ 

.. o U11\1111'H'lh::; f)V'lJ01'j 'VI'j 1'lJl~ vn::;fl::;U'U'UffV'lJ'lJV\I H'l.u1V'lJ 'jlJ'IJ V\lU~"::;
" " 

~ " 
rjlh::;f)v'lJ01'juW] 

- ff1lJl'j\,l upload ~i.JmVlm'j(J101f1'01'jvmlJl~ 
r q

'1fJ ,m 
~I _ICl ~ ') v 0 tV V V ru

2 : n1'JNfJu{]1JfJf)1'J n1'i8'1f'J::1J1J HAL-Q 'iJTH'J1J'WUf)~m'WlWU1'J::1J1Jf}ruJ)1'WWj::'J::V11J 

tloim~m1ufH~m ~mrmf)'j'J:JJ 

1) ff1lJ1'j \,lrl1'Y1'Uwr'U01'jV'lJ'jlJ'ihl1~'lJU~Cl::; 11\I \l1'U UCl:;ff1lJl'j \,l~\lrl1'l1'U~01'j UCl::; 

'j1(JCl:;la(J~01'j V'lJ'jlJi 11'fl'lJH'i.J'j::;ml'lJ01'j'VI1\1 Email 1~ 
" 

2) H'i.J'j:;ml'lJ01'jff1lJl'j\,lfl~f) Link 1)1f) Email ~1~~'lJi'U,JV 1) li.J5\1U'lJ'lJ~VflJl.yiv
" 

- rl1'11'U~Wf)ff1'j~iti'U01'jV'lJ'jlJ 

4) i'VI(J1m ff1lJl'j \,l~'j l(JCl::;la(J~'IlV\I 11 \I\I1'U~ 1)::; li.J'Vi101'j V'lJ'jlJ l~\i'U 'If-w~'Ilv\ll 'j\I\l1'U
" 

"" d' _I it ~ ~ , III ~ 9 "" ~ ~ 
- ff1lJl'j \,lVllJVl'j 1(J\l1'U ff1lJ'j 1(J'lfB rjl 'Il1'j llJV'lJ 'jlJ !~ ( ! 'lJCl \I 'VI::; l 'lJ(J'U 'YI'U I'll B\I B'lJ 'jlJ) 

"I .d'l~,1 ~ ,I '" III~ 
- ff1lJl'jmClVf)Wf)ff1'j'VI !'lflJ'j::;f)V'lJ01'jB'lJ'jlJ, 'IlVffV'lJ, It)f)ff1'j01'jlJ'j::;llJ'U !~ 

6) O1'ji.J'j:;dJ'U HClUCl:;Bvm1(J\l1'U 

- ff1lJ1'jmJ'U-vimm01'ji.J'j:;llJ'U'I1 ~\lH1'U01'j V'lJ'jlJCl\l1 'U 'j::; uu1~ 

- ffllJ1'j \,lU11\1 HmlU\ll'U O1'j i.J'j :;llJ'U'YI~\lHl'U O1'j B'lJ'jlJ 111'H'i.J'j :;f)B'lJ 01 'j 'VI 'j l'lJ'Yll'l E
" 

maill~ 

- ff1lJl'j\,l upload ~i.JmVl'lJ'j'j(J101f1'01'jBmlJl~ 


, d ,I d"l v "I )
0 

'1fJ~rI 3 : n1'JUU::U1n1'JU'J::qf)V'l8'1f'J::1J1J HAL-Q HJ8H~m~V'lffmf)'J'J:JJeJm1'J 

1) ff1lJl'j\,lrl1'11'U~1'U O1'j i11'fil1fl mnrl1'l1~uU~Cl:;11 'I 'I 1'U Im:;ff1lJl'j\,l~\lrl1'11'U~01'j 

UCl:; 'j l(J"::;laU~ f)l'H,Jl i 11'fil1flmni 11'fl'lJNi.J'j :;f)B'lJ01'j 'Yl1'1 Email 1~1~(101.jrl1.l1.U~
" 

I ~I I I 

1):;UtJ\lllJ'U'lfl'lnm 1'If'U 8.00 'U., 9.00 ~!., 10.00 'U. 

" 
2) ff1lJl'j\,lrl1'11 ~,JVlqjClO1'j111'fi-lillmnrl1'l1~'lJU~Cl:;11'I'I1'U 1~ 1~(lih1(m::;la(l~~'Il'l 

<V <t' ~Q.I 
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9~o 0 _~

3) 	f)l1" l'l1 mll'W:; '\.J111 (l:; m n1l1 
. 

- 'ffllJl1" tlU'W VimJuII'W :;'111 Vi~u'ItJi'lnh• 'I II (l:; n WW~'I1lJltlfl r 
~ 

'I t1~1 tJ 

Q.ldl 9110 0 ~ 3J 3J.t!i ~ 

- 'Cl'llJl1" tl'lJ'W 'Vl m 1t1'11'W f)l1" l'l1 mil 'W:;'W 1U(l:; f)1 1" \91~\911l.JWJ1l.J f)1 1'l1'\.J1'111" uun 1'U 

tJr'lJtJ~ 'I 1~tl1":;iJ~mrl,rr11mnEl1~ltl 
- ci '11"1 tI'I1'W O11"l,rr111! 'W :;'111 nrl''lJ 1 tJ J'I ~tJ 1":; n U'lJ 011" ~l'U 'Vl1'1 Email 1~ 

<u 

-	 'ffllJl1"tl upload JtJfl1'W'lJ1"1"tI1f)1fl'f)11"U'lJ1"l.J1~ 

-	 u'UVif)1n"'I~lU~l'11,r'V11'1 Lab 

o 	 lifhicff~lt1 

o 	 hjli~11cff~1t1 . 
, 	 '" " I "" 

'ln~'YI 4 : m'j~nfJu'j~l'JJ'/.J'j~1J1J HAL-Q 

1) 'Cl'llJl1" tln1'11 'U \911'U 011"\911"1 'iltJ 1" ::ail'U rl1'11 r'lJU~ (l:; h'l'll'W I!(l:; (l'llJl1" tl ci'l rl1'11 'U~ 011" 

1I(l:;1"lt1(l:;tfltl~f)11"\911"l 'iltJ1" :;til'U 1,rfl'lJ ~tJ1":;nU'lJ011" 'Vl1'1 Email 1~ 
<u 

2) 	 'Cl'llJl1"tlrl1'11~~mJ(1011"\911"1'iltJ1":;tilmh'l1 r'lJU~(l:;1 1\I'I1'U 1~ hltlli1"lt1(l:;tfltl~i'l-W 
~ 

<u 

- n1'11'U ~!tln 'Cl'11" Vi 1cfftJ 1":; n U'lJ 01 1" tJ 1":; til'U 


3) O11"tJ1":;tilW,mtW::UUm1t1HU 
 • 
QI 	 .& 'j) J cSW ~ 3J 

- 'ffllJl1" tl 'lJ'U 'Vl f) 'U U'lJ n 'W 1" U'I 'Vl\91 U'I I! n I'U U (l:; 'U U t ~tWU'U:; 

'Cl'llJl1" tll!~'IN(l1"1t1'11'U f)1 1"tJ 1":;til'U 1,r~tJ 1":; n U'lJ 011" 'Vl 1" 1'lJ 'Vl 1'1 E-mail 1~ 
<u 

-	 'Cl'llJl1"tl upload JtJfl1'W'lJ1"1"tl1f)1f1'f)11"\9l1"1'iltJ1":;&u1~ 

4.6. O1':iuun 1 'lJ Certificate of Attendance 1":;'lJ'lJ HAL-Q i,rfl'lJ 11\1 '11 'U 

-	 ':i:: 'lJ'lJ ~llJl1" tlUUn'l1 ~'I{'fuu ~'IN(l 011" ~1'U f)11"tJ 1" :;til'UU(l:; 1"ltl(l:;tfltl~~l'1 '1 1,r 

~tJ1":;nU'lJ011"'Vl1"l'lJ'VlN E-mail 1~ 
<u 

<V ... <V ~" I Ifj ~ 
-	 1":;'lJ'lJ ~1l.J11" m'lJ f)l1" tI'U tI'U 'il1n'Vl1'1NlJ1":; f)U'lJ 111 (Confinnation)

<u 

do ~ Q.I c::t. 

4.7.1. M'Vl:;t'lJ tI'U t'VW'U U1" 'lJ'lJ 1" f)l1" 

" I ~..., .,; ~ <V 1~ "" Ifj ~ " I Ifj ~ , 
-	 'Cl'1l.J11"mWnlJ1":;lfl'Vl(lnm'l1H)'I1'W1tl'll'U'Vll'IJ11"'lJ011" 'I1011"'lJ1"f)11" ll1 3 lJ1"::lfl'Vl I11un 

<u 

1. 	 tJ1":;tfl'Vltfl'Vl~ft'lfll1fl1t11\911m'lf)11" HAL-Q 
~ 	 , Ifj 

2. 	 tJ1":;lfl'Vl(lnfl1111 1 tJ.. 

Q.I rt' ~o:v 
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'jJ "" 'jJ
4.7.2. 'lle:J:lJr:l{Y'WfIl

<u 

.c:! 4 QI cI I .::), <J} d .::), <J} Q.I .d 
- )~1J)lt1r:l~mtWI'lle:J\lV-lr:l\9lflm"l'1 l'lf'W\9l)l{Y'WfIl (Brand) 'Y!:IJ1mr:l'llr:le:J\9l{Y'UfIl (Lot No) 1'W'Vl 

V-l~\9l (MFG date) 1'W'Y!:IJ\9le:J1t1 
q 

(EXP date) 

d Q.I Q.I I 

(Composition and Quantity of sample) fll)!fl'lJ)flfJ1\9l1e:JtI1\l (Store Environment Detail) 

" ... 

- ,re:J:lJr:lfll)~'lJ)e:J'lJV-l~\9lntl!CY] eJ'lmr:l~!'fltll~~'lJfll)~'lJ)e:J\l:lJ1 ~\ll'W!!r:l~~l\l'lh~!'VlfT" me:Jfl 
<u 

<J} QI ~ 
'lltllJr:l fll))'lJ )e:J\l:lJ1\9l) 1~ 1'W e:J'U"l 

4.7.4. fll)!~tlm1t1fll)'Vl~{ytlml1e:Jti1\l~~e:J\lfll) (Testing Modules) i~tlV-l~\9lntl!cy]~t11:1J1vi'1{ye:J'lJ 

{y1:1J1)t1~!~tlfll)'Vl~{YmJl~:IJ1fll1 1 )lt1fll)'Vl~{Ytl'lJ l~!!fl 

- Gelatin content 

- Gelatin (Hydroxy Proline) 

- Polar Compounds 

- Ethyl alcohol (GLC) 

- Individual Fatty acid content(GLC) 

- Individual Factty acid content (GC/MS/MS) 

Porcine DNA (Real Time PCR) 

4.7 .5 . Thflnin~!~'W 111'W 1'W!~'W 1'W~in~!~'W 'Y!~e:J tlfl!l'W fll)i1)~!~'W\9l1:IJ!~e:J'W1'll iflNfll)fll) 

{Y t!'lJ {Y 'W 'W 
q 

4.7 .6. )~'lJ
q 
Thfll)~'lJ V-lr:lfll)'Vl~{Ytl'lJ (Receiving of the report) 

- Hardcopy 
c\ I I 

- Fax mm !N~l'W 

"" 0'
4.7.7 . fl1)e:Je:JflV-lr:lfll)llm1~'Y! 

5. rnoi'!!r:l~'lJ'Vl'lJ1'Vl(Users and Characteristics) 
<u 

~~ (User) tJ't11.J1't1 (Characteristic) 

"" 0' 
flm~m ):lJfll)'lJ)'Y! nfT"'WtI 

<u 
~)lt1r:l~!BtI~ iflNfll) ~)lt1\ll'U!!r:l~flWlh~!iJ'U V-lr:l~1\l"l 
<u <u 

'jJo 0' 
V-le:J1 'W ltlfll) fT"'WtJ 
<u <u 

~)lt1r:l~!BtI~ iflHfln ~)lt1\ll'W!!r:l~fllnh~!iJ'WV-lr:l~l\l"l 

'jJ 'jJ d 
!~1'Y!'W1'Vl 1i~fll) iflNfll)e:J'lJ):IJ 

Q.I ~ QQ..I 
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rj1~ (User) 'U't1'Ul't1 (Characteristic) 

'" TVW1m ~'j1tJCl~latJ~ Im~flln)'IJ'j:IJ
'II 

d ~ ~ I 

~ 'j1tJCl~ltW~ ~H 'U1 'j 1:IJfl'IJ 'j:IJ
'II 'II 

~lh~fl fl'IJ fll'j
'II 

'ffJJfI'jl.u'1~1:IJ Im~fll'j 

~~ 1'l1:IJ NCl fll 'j fl'IJ 'j:IJ, fll 11h ~liJ'W 

iI "" I Cl Q.IC::I,

6. 	 'fffll'VHl1~Clfl:lJ'j~'IJ'lJlJU'IJl'lfl1'j (Operating Environment) 

~ 0 lfIiI ~~ ~ 
- 'j~'IJ'lJl'lfl~m1Jl'jtl'VI1~1'W ~~'J'\.J'j~'IJ'lJUU'IJl'lfl1'j'VI~ Windows HCl~ Linux 

jJ I 	 ~ I ~iI 

7. m1:IJl'lfl~fl1'j'IJfl~'ffTWI'l~l'lfl~ !')j'~l'W(User Intetface Requirements) 

~ ~~ IIJ~~ . 

- 'j~'IJ'lJl'lfl~'ff1:IJ1'Jtl ~')j'~1'W ~~'VI~H'IJ'IJ Web based HCl~ Chent based 


iI 	 Q.J 9'j.1 I ""I rI QI QI di 'j.I ,.1 -=::.0 

- 'j ~ 'IJ 'IJ I'l fl ~ 'j fl ~ 'j 'IJ fl1 'j ~ ')j'~ 1'W Nl'W fllJ m ill Tablet 'ff1'11 'j 'IJ 'IJ'W 'VI fl 'U fl:IJCll1m fl1 'j fl fl fll'l n 'illJ 'j ~1:IJ 'W 
q 	 'II 

11'IJ'IJ off line ~1tJ 
jJ 	 jJ ... 1 ~ ~ 

8. 	 fl11:IJl'lfl~fl1'j~1'WlJ'j~'ff'VI1iflTW (Petfonnance Requirements) 

- 'j~'IJ'IJ~fl~ 'ff1:IJ1'j mfl~ f 'lJfl1'j1i'~ 1'W 'lJfl~ N1i''W rfl:IJn'W' ~1.iufltJfl11 50 fI 'W 
'II 

~ ~ 	 .1 ~ 
9. 	 m1:IJl'lfl~fl1'j~1'Wfl11:IJlJClfl~fltJ (Security Requirements) 

" .el Gi ~ QI ~jJ ~ ~ " ~jJd. di, 
- 'j~'IJ'lJl'lfl~:IJfl11:IJm1Jl'jtl ~'Wfl1'j'IJ'j'\11'J'il~fl1'jN !')j'HCl~'ff'VI1i'Ufl~N!')j' :IJ'j~'IJ'IJ Role based 9I~ 

'II 'II 


~~ I d 9 ~~ IIJ~ 

N ! ')j'~1'W UI'l Cl ~ 'j 1tJ'ff11Jl 'j tl:IJ 'IJ 'VI 'Ul 'VI (role) ~ 'W fl1 'j ~ ')j'~ 1'W'j ~ 'IJ 'IJ !~ '\1 m tJ'IJ'VI 'Ul'VI 
'II 

QI 11' 	 Q Q,.I 
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HSCAdmin 

.A-----1f-------® 

Download 

END 

g,;' ~ QQ.I 
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i U..81.Ul1, 1i1L· \.mutln Unn!14~ 1 
~UtlJ'l'l~ .nb~~1\j 

HSC 

Start 

I 

ILII~lJlln1''1r~f:.t 
I .,. 

r 
c: 

,i! 
~ 

§ 
'7 
c.1" 

, 
- ~~Ji1'~ ~ I <i1\l11<. 
- 'fw 1111111C1M 

- ~l1!Jl nf 

- Lltn.." 

1i~\41M1l1t;,lli~n Url17 

MlInnA'Il~\''1t1~i!UJflJ 
II j IIII n'/'Bnf1~~lt1tuJe\JTlj 

i! 
;:l Print " ntI,nlli'\u'lft~ ~ 

~ 

Ur.:WIII I 
I 

(I; !.M\n"" ~!J 
OJ 
;t 

I I 
t3 
H... 

-;J 

~111'II .n"I I 

( End ) 

cv d' .<::)Q,I 
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J\Ulflun1''; 1 Lil\lol1uilllf)\lM'~~ 2 
6tJnI OJ ft(1"\ I.I~~t1r.ntl u n'l' 

HSC 

( start) 

,.. 

1M\Ut1tJ~r.;fHlUn'l1 

",T<.n.M~ ftn_'JN 

- ~l!ft~.ht»J I -"Ill'\< 

- 1W''lf!"lift011<Yl 

• ~11!J1nt 

- 'Mtnt 

IIc 

1;: 
;;! 

I§ 
." 
C" -p 

tI~~llU'II!ihMtjl.i= Un1' 
.: n~~~.tm..tllml InHnntAfl~.t'tlllelml I 

i! I~ Print .,1\11,";: ~ 
~ I>i! 

IDrw..ma. I 

co tMn'htf\,~
:t I
;l 

'!i 
t! 

-;:J 

f1IJ01U I 

End 

w ~ QO/ 
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, .,ilo_~ 

4. ''If'lJnn mmU'imn 

HSC 


-wChecklist 
- \ ';",,\111 5001:1425 
- u\l'll1~,n~~,h 5001:1425 

- 11J1..~r.'t.M>.rU"'V' 
- sn"'l~1JfI~"m'lfl;ft~II,"'illlnt!'I 

'-------f---+----D 
''''''''>1 

QI ~ .:::lo Q.I 
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HSC ~1..h'::nflUn1t 

",n.:.,ona11 
- bJ Checklist 
- bJL4~ ,"tu.IIJr.,,, 
- bJ CAR 

fti.w~~ 2-4 HI------.... 

Q/ d' Q Q.I 

:n(N1lJ~ 1111fflfljHlIllNU.J1'!J1fW leT Hogistics -151 - iffi 2 Vlfl1fJlf 2553 - nU(J1(JU 2554 



!elmlT.if)l'HH)f)U'U'U':i~'U'U HAL-Q Process Control 

1. Use case Diagram 

, .d 
1.2. flTHl'U'j'il'lf1.:j't11, 2 

Q.' tI .QQ.I 
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Upload ml'l 

1.4. fll':iVl':i1'i11.h~liJ'U 

~j r.:n'!ltJO'lT 

Q.I d' ~ Q.I 
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1. 
, , 

'" '" '" 2. fll'HVUJ ':i lfJ'b'~{1'ln'b'f1 

3. fll':i{1'h:J 1f1Hfll':i 

4. 

f)l1Ull'Ul.uf)lJ{,'1'U~1l'YI~'l.h~m)'lJf)l1 (Import Business Partner).. .. 

" tUfi hhum:JJ Microsoft ExceI1f1fJ':i~'lJ Column ~·ru• 
ABC 0 E F G H I J El ... 

1 [Seardlkey] [Company] [Address] [Provi1<:e] Postalcode] [Country] [Telephone] [Fax] [Emai] [Contact] 
2 
3 n 

t::IA B C 0 E F G H I J ... 
1 [Seardlkey] [Company] [Address] LProvnce] Postalcode] [Country] [Telephone] [Fax] [Emai] (Contact] 
2 IJ'~YI -iiu'lmYlIl1IiIll -iiu'lmVl 327/30 '!I.ll,: n1~LYI"''' 10800 TH 0-2585-3897,«~2587-5677 sO-lco@ksc.th. ll~ll 10iuYlnu 
3 IJWYI lYlo,mIJ11iYI lYlOim 25 i11f."n1~I, n1~IYI"''' 10120 TH 0-2679-1600 (0-2677-3177, mahab.@tttal 'lYlinil:; YI;' 01'11 
4 
5 
6 

~Yl4I1UJilO(, ul~Yl4111IJilo(, 323 immQl' n1~IYI"''' 

l!JWYI lYlo"'IlIJ'~ lYlOlAIl 77 107-108 i n1~llIIyt" 
IJ'~YI J'A'ilV ul~ J'A'ii I i1'A" IfUiI n1~IIIIVI" 

10500 TH 
10600 TH 
10400 TH 

0-2230-3000 0-226Hi093 spanttp@ka:. ;fl1'l1'11111 "\llIlIyt~ 

0-2440-0707 0-2440-0716-; contact@thaic: ~nyt' Nili1U \I 

0-2642-6230-: 0-2642-6228 4sugar@kslgr< ~'l!'Il wlI,,,,nIl1 
7 !Jl~1II 'l'~~lU': IJWYI 'N~'U~ 503 i1'A" LA n1~LYlyt., 10400 TH 0-2642-6230-! 0-2642-6228 kstd@ksiQroul ;f!jll lAn,fllllJUI!1 

Save lvl~ t~'W'b'iJfI CSV (Conuna delimited) (*.csv) 

t'lf'W Company.csv 

hm~ 1Wt:l Company.csv t.ff1'i~1J1J 

'" rfl~m:JJ\l System -> Data -> Data Import -> Import File Loader 

Import File loader SupetUserCPHeiai Science Centft'.~t~ ~ocalhostf1ll..O.0.2 _n"'~adempierel) I =1@I -.a..I 

Ble ~iew lools Window /jelp 

I<Select File to Load> I x-windows~74 . Import Format - . <: - > 

= 

_xJ .., 
'I ' '" ~'W'b'~~ Import Fonnat t, Wf1 Import BPartner 

Q.I 6' GQ,I 
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9 ' . '" .d 91 11]91
b'U 'lHl\l Select File to Load l1:'1tlfl csv file 'VIr:Y':i1\l n 

Import File Loader SuperUserCHaial Science Centet".Center pQCalhostllD.O.02-adempiere-adempm J) 

file Yiew Iools Window I::!elp 

IIcompany.csv ll x-windows-874 Records=50, Length=256 Import Formal Import_BPartner 
--=-----------------------~ 

[Se.are.bkey], [C~yl. [Address) , lPr07uu:::el. Pos,-"0iI1 a.ode). ICQ'U.D.~"], [Tc1cpboac), (rax] , U:-...Ul, (C'DD.t.;L~J 

IriliI1 tiI4~N"""~I4~rui ~hM ,1AIm tiI4~",,,,,,'i"''irui ~ • n7;lO If_ll'i:;~ ft.ll'i:;~ UJrnlJ1..a. ltJCW....m .1I'i",mn .10!OO. I1I,-0-2S! &"'3!97,O-2912 .'::: 
~ 'ruJlnD'uIl~ ~ .1I'llti1 ,l'WJl1II'lihNiftil..i m. , .. il"VI1'iffi"'n~ftiuilo i'Io. 24 O.if,n-;'lii ~.._ .,...,..,.,...- ,fl'I"''''''' , 1 01.20.TII.0-2679-lf .:.: 

ll'illn ~- Ali". ~nmnv 11M ,~ ij"allD'ii{jj-"';"VI l/'I::,nmrW triI . 323 ~'m'il!'udrullUaM iIIA,' a~-a. ft . ..... IlJfNIIi... ~ . "'!"'",.., . 10500 
lI'bm '_fllUlllIB'i 11M (___, . ubm , ....,,1UllWI'i 11M 1___' • 77(107-'08 W€ ~1l'lil'i 8 _~ ~14''''''- ,_,''' , ,,,!'''"In .1 0 

~ Ll1A1Rm...ft' 11M .~ tl~ft111M • Jl1IY\'i 11I . IlIfI _UlIR . l111l-uK ilIA, ~1 IlUIM 50a 8 .~ _1UUIf\!"11 IJIII'rnIlm ."'!"'",.., .10400 . I1I,0-2 
lI'bm 'iw-.n"'''.....1iILOlfI'\\I'Inv ~ .~ 'i'i.."m....1OI1aL01"'!",nv hM • 50a il"VI'" III UIif I1llit 1111l'lil'i n 21 O.~J/5I" _~11 11III'l1It111 ."'!"'"'" ,1 0 
~ '"J11,u,lIWjC1111IIl'1'fJ1 111M .lJ'bm '11JII~ ,1M • "4 ,,"'''''!UI'ilJI>!'< 8_fl'i'I'flWI wn.ri\'\RJn4R I....~ .11'!"'"ln •'0 ' OO . TlI,O-22!2-a 
IriliI1 IN'ItUI 11M (_'IiII4) ,lI'tItl1 IN'Inv 11M ,___, • £22/14 8 .~ WfhllfW'i..".rw .......,....111 , ft'J"'11W'1 . 10120. I1I. 0--22"-2364-8 ,o- a2a4- U7 

~ ltW1Ul"'l4fiIan~M 11M .1I'llti1 ~lIfiia~M 11M • lBa il~"''lII1'i ilIA. 16 """""wi'lA 1lJIHJI,....,Y1 .-,.,.; . M ..I1." .10120.I1I,-o--a7€ 

IriliI1 I ~ '''"'liAO' .1riliI1 " M 1_ 'Ulll., , a /2a, inA,., JII&a 11'TlI'lil'i tIIu; aD 8 _'NIfI1ul+l wrNinl4l1i1;" UIQif'lllWfN. ",.., 1 

4' ............ . ' 

Value Name Address 1 City Postal CountryCode Phone Fax EMail ContactDescription 

Impott File loader SuprrUserOHaial Sciencr ~.CeAtrr [kxaIhost(lD.o.o.2-ad~_ . 

Rows in file I loaded and re.J.dy to iJnpIIrt: 

50 I 50# 

o '3J .=i 0 '3J 
!!r:Y~\I'il1'U 1'U 'IJ tJ:lJ1:'1 'VI 'il~ !:lfl'U 11'IJ 1 

'" '" 
o 9J 9J Q Q.I 9J... I 

'U ll'IJ 1'IJ tl:IJr1'lJ nl'VIHlJ':i ~ fltl'lJ fll)
'" '" 

'" l1:'1tlfll:IJ\j System -> Data -> Data Import -> Import Business Partner 

~ 

fl~~:IJ t:9 ReQuery l~mj~I~'VI~mqj1:'1 

cv d' o<:::lo Q.I 
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35 . 'U~1l'Vl ffiU'Wvl ~rlff ~lf)rl 

36. 'U~1l'Vl el'l'V'l(l~rlff1'V'l'j!'lfff~.:J ~lf)rl 

37. 'U~li''Vl ~'WI~-V{l'VlU 1'll{lJl'!1~!~(I !!'W\j!!1'lfl!ll-Vi.:J ~lf)rl 

38. 'U~li''Vl ~'U'l-v!JlJ !W'W~ ihl ~lf)rl 

39. 'U~li''Vl ~~ffll'lm'jlJQl'W!~rl ~lflrl 

.:::. Q,f Qd ~ " 0 (V

41 . '\J'jlJ'Vl !-Vff'lfll !fllJfleJ'Off 1l1nrl 

42. 'U~li''Vl1-Vff()fffll ~lf)rl 

43 . 'U~li''Vl !Jl'Wlii ~rlff ~lf)rl 

44. b .:J'V'lUl'UlMj'W6U~(ll 

45 . 1H'V'lUl'Ul(lff~(I 

46. h.:J!!'jlJ!,j'l'W'j~Ul1l1{fl 

47. 1H!!'jlJ'jmr(lfli'i1'lvl 

48. b.:J!!'jlJffVllJ~~ 

Q.I d" .c:.QI" 
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iIlflN'U1n 

.. "11"""~ l' .. 'V ,i1Wfl1lJn1Jn'i 'ilJ nl'i tl'U'ilJ~ 'i:: ntl'U~'i n1JUa::~'U'i !i1fll>ll'U Nilrl i1tu'YItJ lillil 

... 11 ,.. , ~ ~ '" '. ..
I'VW nl'i 'i ::fJnrl1'Y1t1l t1 l'TrI'iUil::I'YIfl! 'U ! iltltJ lillilUnnl'iYlll'U'U'Il'U 

, 
'll1'U1'U 500 fl'U (n.'Vt-ii.tl. 2554) 

cv ~ .q(V 
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ilWflJ'l'Wlfllfl : m!UMl'\'mTnh::'VlJl'111fll';i'Ul'Ul'l11~,.rl'Ul'VlUlfflff~f!Jlf11f1 ~~ffll1m';ilJ!!f1::~';in~ (WHASIB 2011) 

miJ~'ll'U fll';i!!fffl'.1 iY'U ti'l~~~rl'ruevl!Jlf11MllJ!l1~ UlJ!ff';illin~ (IMTill HAPEX20I I )ru i:]''UVm::'VlJUlW~~~nllmJllii 
ro 'lhro.l1lflll1t)j ~.ff'l'l/f11 flV~tJ'U'Vl"~fll';j 1flU'1'Yjru'1 fl';j.~~W Viffl)'1';i';iru 1f1'Ulnfmflll9iU'UMlnU';i~~fl~iJtf'U1Uflm 1flr.W 'U lU 

mOl ~Ylui'm.r !f1'Ulnfm fffl. iJ~ . 'U lU'1'Yj hllu 1 'Yjn";m1 ';ifl'l!f1'Ulnm';iflru::n';j';jlJfll';i~YlJ'Ulfll';ilff';illinll!!f1::ff'lfllJ!!li'l'l11~ 

tJ runn.-m lJlU~fl f1 ~.nflm 'I1ff~ lJlffi"lIin llfflM'Un 1 m::fl11l.ri 1lJijfl m::'Vl';i'Nnl';i~1'lm::l'Vltl' 'U 1 U fl fflJl!! fl f1 11 ij'U 11 i'l 11111,r 1 ~hU 

nllfll';i !Jlf11f1 flru::m';ilJm';iflfff1llJ'lh::~1')'ll1iflff'l'Uf11 ';iff.fl';i .'llff~ ~lJff'1f1 ';ifl'lfln fll';jiJ~ lJfl. ';iff.fl';i.liru fl::l1'rl''U ~el1W1Unl';ii:]''UV 

'1'Yjru'1 fl';i.~~'U'Vlf Vlff~1';i';iru lf1'Ulnfll';iflll9iU'Ul'Ui1'U::'I.h::1il'U1Ufl'l1'U WHASIB 2011 ru i:]''Uv,j';i::'VlJ'U1Ul'l11~~f1fl'l 

ii'hl'l1fflJmfl';iiJ 60 UlJ1111'VlUlrl'Uff'l'Uf11'Ufl~'U'Vlf l'VlUll'U91l11flll1t)j i'U~ 27 mn~lfllJ 2554 llflnU';i~cilum'YjniJ';j\l 

'U'U'iY'lvh·h'Ufll';i11'l';i::iJiJ HAL-Q llf1:: SILK 

-188 - 1Ht 2 YJil1fl1l 2553 - nUC)1tJu 2554 
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: ..... 

.. 

.fll'VfU'I'H.nmfl :flfl ,n1YlSmrn"lfIJ ~~~Sfl~TJ1ml1ffU 1'Yl~ 'YI,r~ffflillJ.w 'il1fHYTIJflm~!!Cl::'¥i'fl~~'lJlJlflfl ':h 80 fl'IJ 

fh'ii'~fflJ.flllJWtl'j~nil'IJ1'IJill ICl'\Jlll fll'j fffl.'U~ . tl'j:: li1'IJ flru:: fl'j 'jlJfll'j')¥l~1'IJ WHASIB 2011 llCl:: flru 'U~flru:: ff'YI 11 'If 

ff1ff~1 ~W1o, 'YI'ii'.:Jillhil¥l~l'IJ WHASIB 1m:: IMT-GT HAPEX 2011 

4 .q ~ -4 
!'jfl.:J "Global Movement ofHalal Science & Technology" flli'UlVfl.:j'j::'U'U S.I.L.K. 'YI'jfl Shariah-Compliant ICT Logistics 

Kontrol u'IJIll'IJ 'j:;'U'Ufll'jf)1'U fllJ 1 Cl ~ff~M1Cl1Cl~U1!ff'IJ fll¥lVfjW!1'YlV1ff1ff\l11~lmCl ~W1" ~~ 'jff. ¥l'j .1'11V ¥l::li''ii''IJ 

!~~!~'IJ1n::'U'U'l fl~fi 1Cl ~ff~ flff1lJlH1UllJl1~!1l'IJ;;'~ '1~!tl~v'U'ih'YI f'Utl'j::!'Ylff'1 'Yl 1.11 'IJ fllm'li ~'Il'IJ tl'U fl~lJtl'j::I'Ylff~lJ 

'jlVM~ .:Jfl11 !!Cl::lJm1lJYl!fllJlJl flfl111'IJ fll'j~(IJJ'IJll!':in 'il ~lCl1Cl UCl:: fl, ff11~Yl~ff 'YIlJ1¥l!Yl'lf'j ~ tl~ fllJl~fl. fjW! 

... '" ~... 1~".,j
1'YlVlfflff\l1'j~lCllC1 ~W1" !'U'lJ1'YlVlfl':i'UnV1V 'IJ'YI1'Ufl!'jtl~ "Shariah-Compliant ICT Logistics Konlrol (S.I.L.K,) for 

<d .0:. 0 ~! .J d~ .c::s 
Facilitating Halal Traceability" 1¥lUlJfll'jff1lilllfll'j'YlN1'IJ'UM'j::'U'U SILK IlJ'lJflHU':ifl 'H'j::'U'U'IJIlJ'IJ'j::'U'UI'Ylfll'IJ lC1v 

ff1'jff'IJI'Ylff!~flf)1'UfllJ1C1~ff~mY~fftl¥lfl~fl.:Jtl'U'YI 'ii'flfll'juffmlJ~fj'IJvl'Yl V1fflff\l11~lmC1 ~W1" '1~~(IJJ'IJ 1~'IJ 

cv t? 4 ClI 

nlN1lJIl'U7R'flltlHUllmJ.J1lJ'')IW leT Hogislics -189 - if;; 2 ~Cl1fl1l 2553 - t1lJtl1(JU 2554 



.c:t. v _I QJ ILl ,fA t!Q" t! t! A IV 

fHlfl~~lJmUfll~U~:::'II1i.nJ'YiUfifHlfl~~lJ HAL-Q Hl'::: SILK t;1UU1'f1£Jlflli.Ym.,ll'll' 'QWll'-3fl~WlJ'Yil1'f1£Jlt1U 


'Yi.I'l.-fl.U. 2554 


.. ."'" • '\' , _I
fll~mUlJ'IIlJt;1UU1'f1£Jlflli.YVI~"ll'll' 'QW1"l IVlUI'lW:::'ldl'll'll'mfl Uu~:::!'fIfI 

g.I I g.I d ~4::!0 d .c:. QI tI~ 
1. ~:U1IlJTi IWlJ'l-!'U 1"'\Jlnfnjl'lru:::fl'J'jlJfl1'jfl1'j~~lJffml1 !'lJ1WVlJ'l$lJi!l''UV1'Vltllfl'lt'l'~'j~1''1'' ~Wl"l IlJeJ1'Urrfl'J'fI 6 ... 

'YH1'1Hllf1lJ 'Vi.fl'. 2554 

tie". " .d ~ d v 
fl''UV1'VlVlfl'lt'l'\9I'j~1''1'' \JW1"l !lJeJ1'U'Vl 13 fl'UtIlV'U 'Vi.fl'. 2554 '" . 

Q.I 11' .:::'1(1.1 

'.i1(J~1lJIl1J1JIJ'JJlJ'jfJJHNlN1lJ'J'f)(J leT Hogistics -190 - lJd 2 ~1l1flJJ 2553 - tl7.J(J1(J7.J 2554 



.ct · JQ" J .4!!S. v ~~ ..:::.. ~ , _ I 
m·H[J[JlJ'IIlJt.1l![J1Y1tJ1f'11"'~·HIUI11.11r"'1<1I'VH)·nJrt.:jf)1lf)'j'jlJ HAL-Q 111.1~ SILK IVI[Jf)W~1Jf)f)1.11l1f)~HU'j~IYlf'l 

1 . fl ru~11tlfffnnmll::; lfl'ff'l1ff1ff1l1lJl-l1iYlV1€iVVff1.11lJ'U 1'U1'111~U'j~l'V1fflJ1ml9iV l~11~VlJ'I1lJt!WJ1'VlV1fflff1l1~11.1 11.1 ~Wl°1 
4 ~Q,I 

IlJtl1'U'11i 'Vl4 'VltlfJ.f)1fllJ 'Vi .ff.2554 

Q,.r If' ~Q.I 

nU.J1UfJUUffll'IJ'ifUHHU.J1JJ?IJU leT Hogislics -191 - i)ri 2 "Jt'l1fI1I 2553 - nUU1UU 2554 



gJ .d tic. if 't 
2. Hirotoshii Tamura, Ph.D. Proferson,Food Chemistry t'\J1WtJl.I'b'l.I~"UtJ")'V1tJlfl'1TI'~ 'Hn"'1'" ~Wl"l 'U 

'Vit]llfllrll.l 2554 

d I _I .::s 9.I.d 
3. Professor Dr. Faridah Hj . Hassan 1l1n Universiti Teknologi MARA U"'~rlru~~n 5 'VI1'U 1l1nlJ~~t'VIfl'l.I1tcUC11tJ t'\JWWl.I 

~'U6i'V1tJlfl'1TI'~{~lm'" ~Wl"l 't'Ul'UfJ'n{~ 8 mnfJlrll.l 'Vi.fl'. 2554 n"'l 14.00-16.00 'U. 

Q.I d' .at Q/ 

'i7t1.J7'UfJl1l1lYJJ'd'HlJHHlNnJ'fJClICT Hogislics -192 - iJri 21'J{j1flJJ 2553 - nuClwu 2554 



I jI d tI~ tI 
12 'YIl'W !'lJ1WVlJ'11lJtr'WV1'Y1Vlfl'lffl'l~ glmft 

.d 
'YI 12 mf)~lfllJ 'VI .fl'. 2554 mil 16.00-17.30 'W. 

Q.I ~ .Q Q.I 
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'Vi~~lJ!~nn!l~TI'm'UfI'lf(rlh'it1,j'1 ~l'Ud'U 33 'Vil'U Lo\{lL~V:IJ'b':lJI!!WJ1'VlVlfl'1TI'Y'I{~lmrl ~Wl'1 LrteJl'U~ 14 tl'UV1V'U 'Vi.fl'. 

2554 

00' t? .::),111 

ntN1UiHlUffllVHIJIINU.J1U'J1ItJ leT Hogislics -194 - iHi 2 ~mflll 2553 - nUtJ1tJu 2554 



~ III 0 d .1'" ~ iii .1 ~ ~ 0 ~ ~ 
6 . fjru~l~l'W~ !'IW~fll 'VIlJlfllJl{1'm'Wlelflt)fllll'lfXJ~ l'VIV ru fllm'lfl lJl~!'VIflll'W!1itlmC1'W~ 'WlflW:;fj!!'VI'W~lfltl'lflm 

~ ~ <I .1 ~ 
l'lJltl'llJ1~lll'W~lC11MnJ'I!'W!1itll!C1'W~ (Control Office of Halal Slaughtering and Halal Quality Control) lJl:;f)tl'lJ~1V 

~ . 
Q,I I g; d. <Ie;". '" 

Mr.Lyad AI Jendi Head auditor, Mr.Rolfvan Zoelen Quality Systems nlJ'VI'I"'lJ~ 3 'VIl'W 1'IJ1WVlJ'lflJt!'WV1'V1Vlfll{1'~1~1 

~ QI d'dQ,I <lJ 

C11C1 ~Wl'" !lJtl1'W~'Wm 'VI 17 fl'WV1V'W 2554 

QI d' ,qr,Q,I 

n(JnUfWlIfflJ\!'ifUUNunU'J!J(J leT Hogistics -195 - iJri 2 ~ClmlJ 2553 - nU(J1(Ju 2554 



~ , 
Q.I .Q ~ .:s ... 1 !V Q.I I $oI.e:s d 

ml1'j1Jl~lJl'j~zy (QI~~) 1J'j:::fl~1J~dtJ Moza Saeed AI-Hanawi, Noura Al Mazrouei 'jdlJ'Vl'll1lJ~ 3 'YIlt.! l~lWtJlJ'b'lJ~t.!tJ 

i'VltJ1fl'lZY~{@Jl~l~ ~Wl"1 1~tJ~I~1l1~1~1,rfl1'j~~t.!i'1JII~:::'Vi11~tJlJ'b'lJ,r~'ltJ51l'~fl1'j'Vl1'li'VltJfl'lZY~{@Jl~1~lrl~1t.!~ 27 

f1t.!tJltJ'W'Vi.fl'.2554 

Q.I d' .c::)oQl 

'n{NT/.,/fHl1JfYlJ7,j'ifUIIFHJ..J1U'J'iJ{} leT Hogistics -196 - rIiif 2 ~Clmll 2553 - nl-J(J1{}U 2554 



8. fffl1'W f1'l~~ il1tY ru 'Wfl)~eJl'Wt11flru~ ~U'Yl'Wl'IJ\9IfI1';jtJf1fl'H)'l\9l'WW'l l1~'ll~V 'Vifmjl~ll1,rl~fffl1'W f1'l~~il1tY., ~1'Wd'W 

nh'W l',h~mj'lflJfJ'WviVWlfl'lff\9l{~l~l~ ~Wl" l~viil~ll1,rl~ir1'fm"]eJ'W~'lJll~~'Vill~VlJ'lflJr1'V'ltJB,r~ fm'Yll'li'Ylv 

fl'lff\9l{~lm~!l~d1JrJ'lfl1';j'lJ';j';j V1U\11fl i'Jru~~~1111-l~ ~tJj fllJ1~iil'W 1VfI1';j~'Wvi'YlV1fl'lff\9l{~lm~ ~Wl" l~V1n'lJfI1';j 

tJB,r~'l1'W'Yll'li'YlVlfl'lMI{~lm('1l~eJ1'W~ 29 n'WV1V'W 'Vi.fl'.2554 

o 

QJ ~ .,q,cv 
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t;I~61't1tnRlt'1'\lI{.mni;'l 'lWl<iJ thlt'l'~flO'\}n'i'i1J HAL-Q lli;'l~ SILK ~.h~m'i'lh~'q1J llt'l'Vi,rilm'iRm'i lli;'l~flm1J't11.:j 

1'111nn'~ 'i~Y1U'lll~ 

Lrv~61'Y1tJlrvl'Cl'~{@llCllCl 'ilWl'1 'l~i11H1Jfl 'lJ'YI hm~ @l1Cl~L~lCllCl "~'lJ'Cl'ltr-jI'lJ'U1i'j'jlJlJ'Cl'iilJ~1'U'U11'U~ 281lJ1I1tJ'U 
'U q CIJ " 

1 YHlllillf1lJ 2554 

~'U61'Y1 tJ1rv1'Cl'\9I{@l1CllCl ~W1'1 'l~i1lJl1Jfl \J'YI 1'U.:j1'U @l11'l~\ ,, @l11'l1Cl "~'lJ'Cl'l'Ull'lJ'U 1i:i:ilJlJ'Cl'iilJ~1'U'U1 l~eJ 
'" 1 W "'_I 1 '" ~W ~ 'Cl':i1.:j 'flf11rvUCl~'VI1'lJ'U1rvfHJill'VIf;!lJ:i~m)'lJm:i SMEs" (Amazing Chiangmai Halal Fostival) fltJlJ 'U1tJ"l':i'VI.:jrv 'VI.:jrvlfl'lf 

'IJ 'il:i lCl'IJ 1'4 fll:i i'!lJ'U~~11 fll:i m ~ Vl:i1-:l ~ \9I'Cl'l'11 m :ilJl ~'U'l.h ~ 1i 1'U1'U Vj~11Jfl 1~ qtJ:i~ 'Cl' -:l f1'1'U fll:i ~fl-:l1'U1~ 'flri -:ll 'Cl'!lJ 

N'tJ:i ~ fl'fl 'lJ m:i l'U fl1:i l,j' 1-ff\91 Cl1fl@llCl 1Cl lYl'fl~ 'fl V'flfl'YI1.:j 1i:i il 'ill 'U f11 :i~I'lJ'U llJ l\91:i~ 1'U @l1Cl 1Clri:i~ ~'lJ'Cl'lflCl ~-:l1~'U flmifl~'U
'U q,I q ,.. ~ 

Q,; d' QCL' 

:i1(}Hl.Jfl1J1Jft'lJ'lJ'HUIINunu'J\)(} leT Hogislics -198 - iJd 2 ~{jlfJlJ 2553 - nU(}1(}U 2554 



2, )lVf)l'Hl'Hl'UlltTJ11'fl 'l1li61J'Jl'ti1'l~mrVlfl~ (;T'Jl;l~l\llli ~Hlf)tJlmfYY1l'l~mill'Y1~1'YI)11r!tJmml'W'Uf)'lffl'l5 l,j'llJl 

-fflJfIlllruu'fl::'l1'UlimmJ )1''1. ~) ,l'11v ~::1111'U N'~l'UdVf)l) fY'UV1'Y1Vlr!1~\911~l'fll'fl ~Wl"l l!fl'l l'flf)~l'fll'fl11'fl::mllJ
'" '" ~ 

QI d' q Q.o' 

nrHlUfl 'U'UcrlJ7J'HJJllf.I'/.J~lUJf}(J leT Hogistics -199 - iHf 2 ~t11f1lJ 2553 - n'/.J(J1(J'/.J 2554 



11"._I tI a I ~ 3J ~ .::I a v cv tid j}

3 .m'jlJ'j~'I!lJ'\J~-:j'4i'1i:llfl'jI!!'UtI"I t'j~-:ji'l11lJi'I'\.J'I-1'Ul-:jl'U WHASIB 2011 i'lHVl 5 tlJ~1'U'il'U'V1'j'V1 4 fl'jn~li'1lJ 2554 ru 'I-1eH 
4:\ V tI ~ 

'll'j:::'I!lJ mi'll'j1~JtI~Wl~-:jfl'jru 'If'U 11 n~l 13.00-15.00 'U. 

Q.I d' ~Q.I 

'nrNnJu'U'UfflJ7.j'HUJJP.JlN1lJ'J'f}{} leT Hogistics - 200- i1;f 2 ~,m11J 2553 - nlJ{}1{}lJ 2554 
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4 . . f11:ilh:;'ll'lJ'IHl'l'l.JfH'Ilml:J'U6'1 1!fl'lfl11lJ;i1J11U'1'l1'U WHASIB 20 II f1f'l~ 6 lrifl1'U!fn{~ 8 mnQlfllJ 2554 W ~fl'l 
'lh:;'ll'lJ fllfll:i1.iju~Wl~'lmru i'U II mn 10.00-12.00 'U. 

QI ~ .qQ,' 

nUiJ1UfJUUlYlJ'.!'ifJJUNUnU?fJU leT Hogislics - 201 - rHi 2 ~"1fIlJ 2553 - nUU1UU 2554 
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jI • '" • 

5. m'i,j'i~ '!fIJflW~nn'IJnl'.i'IJ1tn'ii~"UU11']{mn'Cl'~{~l"l" ~Wl"! flr~Vi2f2554 (m'i,j'i~'lj'IJflr~Vi 12) -)'Utl~fl1'iVi 13 tn 
~ . 

'inOlfl'IJ VLfl'.2554 nm 10.00-11.30 'U . W ,.f~~,j'i~'I[lli:J''Uui'Vltllfl'l'Cl'~{~lm'' ~lfl1'ii~t1~Wl"~mru'lJlni'Vltl1~tJ itJVi 

9J 9J I ~ I -C.\ .do .<:::to d' QJ d' -C.\ Q.I

II ~l'l.Jln'IJ1J'i~'Ii'IJ'Vl~'H'lJfl 6 'Vll'U 1.~1im'j'IJfl fl'.'U'VLmlltl flllm~'UflC'l (,j'i~1il'Um'i'IJm'i),2.H)~fl'1'Cl'~'il'il1'itl ~'i . 1'UtI" . . 
d' QJ -C\ ~ d' C! 

fl~'HC'l'U (m'illm'il"'l.Jl'4m'i),3.'ifl'.fl'i.~'IJ'j l'Vi'li'i'Cl''IJ (m'i'IJm'i),4.~fl'.~'i . 1'U~1 'U'Vi'Vi'i'Vi'U~ (m'i'IJm'i),5.'U1~'Cl'n'l"~1 

,.6~~ (~,j~ml1~ill'U1t1m'ii:J''U6i'YItJ1fl'1~1'I{~J1m~ 1) Wl"1 ),6.'Ul~'Cl'11~ 'Ii'lil'Vi'i• 
~1'l,j),7.'Ul~'Cl'111b~1 fl'Cl~'Vl'Cl~ (lC'l'l.Jl'4m'i'IJ1tn'i) 

6 . ,rwcVi~ imjflru~'Cl"1H1'1ifl'1'Cl'~{~i~r'IJ~'Um'i~mml1fli:r'UU1'VltJ11'I'1'Cl'~{~lm" ~Wl"l i~wl 'Cl'l'l.Jlflltl.fll'Vi-Ul,r~ 'U .'Cl'. 

~nih'Ul~ lnu 'U.'Cl'.'l~vI~ 'Cl'lU'IJ 'Cl'l'l.Jll'VlflUflfll'iU'Vi'VlU 'U.'Cl'. tJ'Cl'ii'U Ull'H~ 'Cl'l'l.Jllf1'1i'Ulm'iU":::fll'ifh'l1'U~entn'i 'U .'Cl' . 

en;Wl::: "ll~:::i~ciltl.fll'Vih'lJfl'IJ ~fl' . ~'i.dU~l 'U'Vim~'UTI flW'IJ~'Cl''I1n'lifl'l'Cl'~{ l1Wl"! UC'l:::'ifl'.~'i.i'l1t1 ~:::11'~'U. . 
9.10 d'1I!:!:> d' a Q.I ..::i II!:!:> II!:!:> I ~I 9J 

f;Jen'U1tJm'ii:f'Utl1'VltJlfl'1'Cl'~'i~lm" l'IJ'Cl1'U'Vl 14 mflOlfl'IJ 2554 'U'Cl'~fl~'IJ'U~l'Ufll'i~'IJ'j'IJ~l'U HAL-Q UC'l::: SILK 

Q; d' .<::::lo Q; 
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7. fll'j"~~H)'lJ))J!~,nJ~,r~fll'j" 1~mHn,r'Wfi''Wi111U(1~~Vll'W1N~~ii'ru'l'i'~1111'j" )Jll11'1'1V1~mf1'll~'j"fl'1i:Y~{ ~'WIj'1'1'1V1fl'1i:Y~{ 

31m(1 ~W1"1U(1~~lVn\)fll'j"31m(1 i1ru~f1'j"'j"1Jf11'JBi:Y(11lJ'\.h~~1f1~'l!'l'1y/"I ~dlJ~~ 1m'lfll'j"~'lJ)lJ!;'l'\.J~,r~fll'j" 'j"~'\.J'\.Jfll'j" 

'\.J1111'j"fll'j"N~~~1111'j" 31(11(1'\.J(1~~ii'Vri111i''\.J 1 'j" 'l'l1'W ~~i:Y111 f1'j"'j"lJmlll'j" 31(11(1 1'Wl'IJ~~'W~f1'J'l!'l'1Y/lJ1l1'Wi1'j" ru ,x~'l, , 

. . 
'" v '" llW11H'I 13 n'ln{)lfUJ 2554 

QJ d' qQ,.l 

'il0-HUJW1JlYlI'JHUIIJ:lU-J1U'JIJO leT Hogistics - 203- iJ~ 2 ~"il1f111 2553 - nuowu 2554 



8. nl'i,)~tlmlJ 'i::;r'j':ll':l'l'U~ 4-8,11-15,18-22,25-28 mnt)lfllJ 2554 i!!WJ.w\PlJ'Ul7Jiit)LI 'i.:j.:jl'U,).:j'YI1~'U'i1~1Tff ,)~'V'h 

1fl'i ':lnl'iri.:jI1:1'~m~tlfl;1-!!lifli'1 '1'Vltl~lCllCll 'U 1l.:j'YI1~'U'i1~1Tff 'YItrn~91 'i nlnh::; ntl'lJtll'YIl'i '1'Vltl~lCllCl l~tltlmlJ l-H'111.] 

'lJflCllml'U1:1'm'U'th:;ntl1.]nl'i/mflltln'll'U~ltl'U~tlfl;1 Ulifli'1 ~n 91Cltl~1l'U~1:1''Ul1l1'U,).:j'YI1~'U'i1~11'ff ~1'U1'U 80 fl'U 

l~wu,j.:jltl'U 4 i'U"lCl:;20 fl'U 

QI d' ~Q.I 

'ilUnUuIlIlffJJ'.!5f.UIIIWunu';/f)U leT Hogislics - 204- lHf 2 'IJ"1fIJJ 2553 - rll.W1UU 2554 



Clt. ~ Clt. Q.I rI d Clt. .d Q.I ..d rio::::. rI 
'NtJi'11HMlflru'YI~lmiHnlJllHHJlJl~'j~~n1J (IMG-GT HAPEX 2011)lmntJ'Vl II mn(Jl¥1lJ 2554 iltJ/JJ'Vl/Jl~l'N~'j~lmrl 

~Wlrl'lmrumni'Vl/Jl~/J ~JlJfi''U'Nm'l1tJ~lmrllJlni'Vl/Jl~/J'N'l'UmtJ¥1~tJ'Vl{ ru ~(m.h~'ltlJiltJ6i'Vl/Jlfl'1'N~{~lrllrl ~1i'11'j 

Q.I d' q .... 

'nlJHIJIl1J1JlYlJ'I,j'ifJIIIHU-31UJlIlJ leT Hogislics - 205- 1/;; 2 VJCl1fIlJ 2553 - tlUlJ1lJU 2554 



10. m'j,}"\l1'U)lTi'l.h~'lI"lJ1'l11m'j'Ul'U 1'l111i1'Y1lJlfl'l~\9l{~1"T"~\9l~1,.,m'jlJm"lq'jil~ (WHASm 20 II) U"~\ll'UH~"\l 

iY'Ufi'l~~\9lfirucvi'~lm"~llJm~fJlJlfl''jlljil" (IMG-GT HAPEX 2011) 'j~"'1H1'U~ 27 - 31 fl.i'I. 54 ru ~'U6'1.h~'I[lJ 
'Ul'Ul'l111i'U"eJ\liY~'jl'l1~lJ,r~i'I'j'IJ 60 lIlJ"'11'Y1fJlci'fJ~\l'\Jm'Ui'I~'U'Y1{ 1'Y1fJW'J\9l"'1~1my l~fJH'IJ~nru Conference Hall 

Q,I d' oQ Q.I 

'j1(N1'/.Ju'l.J'l.Jll'lJ'1.J'jf.JJIIN1.N1'/.JJ~{J leT Hogislics - 206- lJ~ 2 ~Cl1fllJ 2553 - n'/,wllIlJ 2554 



I. 	22 mfl~lfllJ 2554 ~fl.tl'W61YlIJ1i'f1n'~{~1~1~1J'J'J1J11J~ Kagawa University lijfl'l Takamatsu ~~'W 

1'W~ 	 22 mfl~lfllJ 2554 'JfU1'J .1UIJ f1:::11r:1'W ~~1'W11Jfl1'Jtl'W61'V1Ulffln'~{~lm~'M'lJI~q)~lflflW::: 
d "" ~ '" tI d.'1 i '''Itl .,;""'ilflll~'Jffln'~'J lJ'Hl1YlU1M Kagawa llJfl'l Miki lfl1:::'lf tflt} 'J:::lYlffq) 1l'W 'H 'IJ'J'J1J11Jl'Jfl.:J Halal Science and Technology 

for Safety and Integrity of Halal Food Products i'W.:Jl'Wfl1'JtI'J:::'I1lJ1'lflfl1'J~i~4'Wlij'WlnlJ'J~l1f;tl'W61'V1Ulffln'~{~lm 
?t ~ J 11 "" v '" ""!:1 ?t~llJ'Wfl1'Jm'V'/1::: fl1'J'IJ'J'JU11J~~~'W W 'Hfl 'J:::'IllJ~fl'llJ'Hl1YlIJ1M Kagawa llJtl'l Takamatsu r::!1~"n'lfl1'J'IJ'J'J1J1IJllJ'W 

50 

!flll~'Jffln'~{ lJ'Hl1YlIJ1r:11J Kagawa Ul1'1t1iJufli'lfllll 'lYlUlJli'lfllllt1'J:::lJ1W 15 fl'W rh'W i'Hqil~tl~'lJfl1'Ji'lfl'lllU"1~:::'Vll'11'W 
fl~i'W~~'W~llJ.,j'fl~ flMt1'IJ'IJ~,rYl~1'1<'j i'W~~'W 

~lJ'Il'W1~1J~1'WflJllJtI~fl~flml1'Hl'J~fl'llJ'Hl1YlIJ1r:1m.Jll~1J ProfDr.Hirotoshi Tamura ,.hn''Wfllm'lfl1'J~1J11J 

~ ~l~ri 'I flfl flfll'H 1'J~1~fllJn'~lJU~::: l~'W ':h1YlIJ1i'f1n'~{U~::: lYl fll 'W 1~Ii~lm~~::: lij'Wl1 1'H flfl i'W fl1'J n'~l'1fl 11lJtI~ fl~fllJlUl 

fll'H 1'J eJl~l~~ ~~~ ~lfltl 'J:::lYlff~~'W i'l~ tl flJllJ'; 1lJij tl ~lflYll'1tl'WV1YlIJ1i'f1n'~ {~1~ 1~ i w~ fl'l ~'I n"l1 'W flfll'H'W tl ~lflfl1'J 

1J'J'J1J1IJU~::: fl1'Jl~lJlJllilJ'W l1'fl'ltlBlJ~ fll'J'Utl'llJ'H l1Yl1J1r:1IJU"1 ~fl. tl'W V"I if'l' ~I.,j'11~lJlJ 'lflJ 1'J 'I'Il'W ~~~ fll'H 1'J~ tl'l tllV 

'i 'i 'i '" i '" """".J':: "" 	 d "" ~ vt'W::: tlJ::: t~::: WlJfl'llJfl'lf'l~'Ifl~ lJ'Hl'l~lflflW:::lfl'll~'Jffln'~'J lJ'Hl1Yl1J1M Kagawa 'Wfl 

~fl . tl'WV1YllJlffln'~{~1~1~Hnmi'W~~'W 'J:::w:in1'W~ 20-23 mfl~lfllJ 2554 i'lI~'WYl1'1flr:1'1.Jl~flIij'Wl~li11'V'l 

'Il'W WHASIB 2011 ~'Hl~i'Hqi 

Q,I d' aa Q.I 

ntJnl.JfJ1JUlW'.!'ifJIllHl.Jnl.J'J'iJtJ leT Hogislics - 207- fiJi 2 ~{I1f111 2553 - tJl.JU1tJl.J 2554 



'j:;vrh:l'r'W~ 18-20 iY.:n'llfllJ 2554 1J,\'111'1'1tJ1"tJ'i1fl~.:j'i 1lJf1'IJ'11'tmJ'W1'I'1tJ~fnJ1 ~WTn.:jfl'jru1J1111'1'1tJ1"m)~fll'j'lh:;'lt1J 

1'b'lfll'j The 201 I Asian Food Cultural Heritage Forum: Keep Memories of Ancestors' Tables tu h.:j!!'jlJ First World 

Hotel IlJB 'I 'I1.:j 1\l1 'lh:;I'I'1fl'~'W 1'Wfll'jt1 'jrY.~'j ,1tJtJ ~:;M"'W ~B.fl''W61'1'1tJlfl'1'11'~{~l~l~ \lWl~.:jfl'jrum'i11'1'1tJl"tJ l~i''lJI:jiru
~ • u 

1M'hJ'IJ'j'jtJ1tJ!~B.:j Melayu-Muslims Contribution in Thai Food Heritage .:jl'WflWl.h:;'ltlJ~.:jmi11~fll':i!:jit\jtJfl1'b'lfll'j\llfl 

~1hmh:;1J1tu 100 fl'W l~m'h'W1'HtJJI~'WtJfl1'b'lfll'j\llmh:;I'I'1fl'~'W ~fll'j!!nfll,j~tJ'W1'b'lfll'jB~1.:j'\.h'11''W1\l fll'j~~'11'W 

I~'W1,j B~l.:j~.:j1 'HtY!!n:; I~ fllflj fl~ llJ 1i 'j 'jlJIU tJlJ~'W ~ fll'j ~~litJ.:j~j lJ'I'1:; In '11'1'IJ9i'l;l~.:jClBl11~'W'I'1:;m '11'1'IJ~'11'1tJ~,,!~1'WInfl 

\llmi'W~n\lfl'j'jlJBBflfh".:jflltJI'WI~'W'jB'IJ'I'1:;ln'11'1'IJ1'W11m~fl 

nB'Wfll'j,j'j:;'ltlJ flru~'Vh~l'W~htJ't'l'1VmBfll'11'I~VlJllitJ'WI~B'I Suzhou ~.:jI~'WllJB.:jlnl!!rl ~,j'j:;1~mllJl~'WlJl~ 
, 1 ' ~I" ~ .r i ~,J <I ~,,~ Q i" <it ,,~, ~_I _I <lQ dt

'Wl'11''W \l '11'1'WlJ'H'Wlfll'jlJ'j~'ltlJ\l:;\l~'Il'W 'WlJ'j:;I'I'1fl' l'l'1tJ'II'I':1'WtJ1'1'1tJlfl'1'11'~'j ~lm~ l~'j'IJI'b't\j 'H1'lJW;j\l~'j1lJ 'W'lJ1'IJ'W'I1'W 

1'HtJJ~ fl'Hif'l'I 1'W rll'H i''IJ'tJ 2555 

Q,I d' '::'Q,I 

ntJ.J1lJIl'lJ'lJfflJ\!'HUIINUHU'J1ItJ leT Hogislics - 208- lJ~ 2 ~"ilmlJ 2553 - nUtJ1(Ju 2554 



3. Irl"err'U~ 21-23 n ./J . 2554 t1'UV1'V1/Jlft'1{1'\I1{~1(11(1 ~Wl"1 ~llJn'IJflru::;m'jlJnl'jn(11'lB{1'(11lJl~'U'V11'l1'lhh::;I'V1ft' 

B'U 1~i:hCJfI.ll~ iH~/JlJIV/J'UN l/J~l'l'l ~1~l'n ~B'l n'IJ nIlnl'j ~1(11(1 'U B'lB'U 1~i:hCJf 1.11~B{1'~l'l fll1mYmf'U nn'IJB 'l rln 'ift'1{1''U 1 

B{1'(11lJl1(1::; Nl/Jl'VllJ1ft'l{1'\I1{~~IIM1'U~1'U ~'IJ'j B'l eJl(11(1 

Q.I a' 4Q1 
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lJ.f1.-fi.f1.2554 

~cUon: X- CtrE f .tl1"t1 

lnulWaGf . 1U.;\: ~n:' I!} \)l'lt1811 2 :it)4 

\Ill: 15 QU'U;;: ,,'27 I '\1\11: 1 S(tfN?rl')) 
Thai Pod Col.lrn:h: 2 2 .'l9 Ad Value: 19 ,11 tl.~jO PRValue (X3): !If ,:1'19.!i!J flihJ: !In- Pi') 
ct.""I~: 4 M),OOO 
Ad R~t. : ~oo 

Flea-ani: mlGHJlCol~; 

• lhliMIl 1f\fI'!.~ fl::M ~ 
ihrmfn1lj'oJ,lltllI1ifJaMminil yJl1., ~ 
\h'~li'1ltnh:mN~iIIl'lIMtJ 

'h1v'Jll1i1mu1illlP:M~itn>,yt;I 
1I1Ial'i\) U'l'l.r:~ilml~ ilIAV1r1~1JlW1U 

trth~rmi\1 57~.rJU ~ v..~Ou 
th:m~'fI1i)a!ll1.IJuu:lh:tY\lillj<llbt [""n" 
funniH10 ft1'imItlWIlRKl ~ 
~~1111l1M1I1i1i) 

• u.vI11'.lill'wwn lhTmIlI n.a 
»mil hlf.\ll~~:;'.hnun:h~~.l "'1']1::: 

~!nO ~~amM /},nnl\h~u\j 
#.l 11 1MA ~l1 N'£I'IIJ,tlri.Jlu\nn'Ml1 
Yf!\\o-n 11l"liiin~ulfflhlJI\!'6I 

• m"'~ JJrri ~ 
l!'II1f11U1f1l91ljU1n fUV,W ~ bJ 
,rMJ,]m1u9i~h~I~Uw.llJln~UR.nJ1:1Mt 
mlJmJ lUl'llJ:ijt.L'lI~1J),J· \!,)tiIqJll~l1l'\ 
Il\ninhlNll11'~ )hiJlrnl1hultr~ 
11'lT'1:~1&1U.illklli!'lD 

• 11Jjil"JD~ lju-rilmn 
~l'f1Ilt~tlllltll'hl;l\l!Ji'tlthu 
?,,~~l!11nl111\J!l'dl 
lt1t.)lfJU~il'i"lR1J(IltrltJooA'fillJi\f1lli'h 

·~a.,,~lJIln1 
~J I!Uonfe ~llirh91~ 
tffiJ1:1 n'llDlIllM1IM'tl"ilh-31.I'UI ~l\J 
nitm~lfJwY1l!(111n~,~1~ 
Yhirrrni'mnluIlljb1011l'.J1llNlIm1iii 
J1Yl }liul1'j~!Iofol~I1ftAII1i'nr'aJIIYltl 
Yl'101111 llriM"h'lfh11'1f1lJ,."o-lIiUJOOfi 

• '::u:;~m.Jil11'11ill ·uun. 
trum-,'l i/l1TMI m~1juTLI IYm;; 

~r!'i 1wt. ~ fL"'ll lUt'ball 

nMm l'f'I",ft"I"1'XJmt},l!IU 3 fIIun 

li~ 1~'mfMll'llOlJ 
mf'l~!iUJ'ln~ !l\fII1fIlffnEJlJllr'h 
Y1)111iJ1i1tJ\'/1.l~ ~ulrolla:: 
Or-:Jt1WJ1:imIJlii,liJ\1)XI\. 

IIU081fJliia 

'~~11:B-110415008073 'I1'ICl: 111 
q , iQNewsCJip" """'h1..,..,.' #V(_ I.88JHII 1f1~"4....,.n"", ,., .,.._1",,, .~"'d ,~~ n~,," tm30 

-'~..<_ 1., o.2'7.»-!iOOO-. ~I-UOD .1IM 0..27.53-&01, O-~; ..·-'10J 'UI" "-IIIIp04- ... C(WII 

a.- if ~Q.I 
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SectIon: First S€~:li()nIliTI~nlt'l - ,"'ltl1l1-tI1i:iI'CY~ 

-lOU;:; "l1l 20 Ll-ll,nrJ\.I 2554lnasiJ 
~;i:52 Q~~~:1 9447 '1\';1: 1!J(mna)-

_rRoth Col.lndl; 33 Ad Value; :j2.800 P'RValue (X3); 158.400 fli\!: !IT;) -M'l 
CI,wr.llan: 1.000.000 i'~i1~1' : 'i""l" tfll::Lihl')~art1H111 'lz.rlJtlln 

111,.., , ~\Tu ~1:lll1illln,Jlllri~I'IU'lI'n"~",nln ~'l1nJmo1IlH"M!f1cru ~~~'lZlI1lI.J1l1CVl 
1il4tIIJU;' 'lUU'h'Ulfrldlliulnlni'lIJ.rUIIIII;ClHI1'1ftlll9li ,lfl"l d~l1lJ'itb l ' " UQlln1H'-' 

'ilthtnl_nu:HiI;mnfl1mmnn1(n~t\'uu,u'ri 111m World Ha la I HACC(>A1ti15MJni''''1,",Otm'~0«·hlU1'''n..i 
Research Excellence 'unu World Halal Research Summit IIrnJ';;n:n11'tmlhn''ltl~\ln~GUlrJ)lI.''mliltlt 
201I~,rhll~1u'11tU'l!n:m~Jln;nInTlllftW1n~;l4;1KualaLumpu~ .L~lIfI~lIIn11lJ 
Convention Centre ~l"u Halal Industry Development a:'ti~;lnD1\l'l!u tinl11rl'nil 3 Li1~n\li'''10 
Cor po rat io n (H DCI 'OrlJIJ1MJ1UIIW T..ui1ibJlrn'l"U11'I'IIHI~t'n nJl~1";'liluI04111~~[lJtl~1NImlil'tm\1nm 
IJln~l1tM1Jun:11IhlH~'Ull1ln",",,101n1M101htll1M'-l") I'" 1l1In.oft, ihilm.~.mm"tla~o&1l'ntllJ1lW11nl 
ih,T,,,'liw \Jl'II"'l~1JJ rlildOllA tl,ilml1u 'nu 'In, n-114n41Uii,ill1 ri~\ln"lb IlIlll~a~m1lJ»,~'olh\lrrrnf\"mY'r1 
lnntl 07 ~\l~'U 1111"Oi1 ll"n)j..o~~fu'llo~,""l'I Ufl/n,,-K,uilum;, ,~th::n,fI'hlll. 
'Olilltlr'hu 2 ~\l "n","'~~iiu 4 'ill UII:~,f1Irl\lll'H"l\l'lro;l,.rnllt'l10U 
11"",110 md~"o~1"" 1I1l111{lfI'hn~rn'fl#lam1~ World Hliial 
Researcb Excellence un:lr~'Aflm~Thif 3 1J1ft,oJlIm!)uMlhtl,U 

1",II1.~\l'lJnlh'~oi, (:jn~1'.1,tu"ol,1'I" iI'''fu''Jrn~l\lft1Ilnu 
flnrn.&m111J1cWlflftln111TnJ1'IJ.'l"1I111n1 '1JIl1m'l1l=L~ It\lll=tru HA L-Q 

.. 
~~H~11:B-ll0420009194 '11m: 1/1 

~ hl'lfUnri~••.",. .'Wtl1~'Jllnti"'l -Iu 11 ",..u~ '''1~.K-,~ Jt\a,...., to:33o-t, iQNewsClip' hn a..'i253--sooo. U4M.1·.t(J) lI'lfn,; 0 -2'1!!J.-l!!OI1t. Q.-.2M1"TOI .....: heIp",:;: 'ipD"'m....... .....-u-I • . tll!lM 
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'nCl-n'/.Jfl7J7Jffll'.!'i!IJJJN1N1U?\}CI leT Hogistics - 211 - lJti 2 ~flmll 2553 - fhJCI1Cl'IJ 2554 



I'ott Tod., 

Circuilltlon: 320,000 

Ad Rete: 1.5 00 

Section: Frrst Sectron / «~IiI~ 

1~~ : {llfl~ 2 5 L~,,*l!Jll 2554 

~~:9 ~UU~:3000 
CoI.lnch: 17.25 Ad Value: 25,875 

1l1"~'1: «~IiI~r'Waei~L[;I;: lWl"1 a;1~BB 

...,;,: A4(Wtl1tJ) 

PRValue (113): 77 ,625 

... 

tt tit 

,'1'11"1 : 'Uti III:lfalJ tj1i11J'itln11'3lJtj>il'lU1fl1f1i1fD1S11l ~"1"l 
Ihffllun7-rtl'lJEJ~"TJlfftm~1'Ii'lfIJ::IiI"""rnrl'fltt 3 ,r1,lSnU1fl1R"'D1(11 {1 !1J~1 1J 
tJ1::11U~IIItJEJRn11'i'4'vD1fi1 fi rfin Frf~fI 4 w 111~mfi1trlHtJEJj' mh I'iJtJ 

~~R~11 : C-ll0425006068 "'~:1I1 

IQN~Clip- y'''''' h'"....." ~..... -,,. "'.......""....,., '" ., .............Y'O...,.a '-"I"'" "l"--' U..,O

_~II_IIp.c_ \., D-Hs:l-5ODQ, 0-2'Q'...... /OO • .,.Q.~1. 0--""'''''01 1m. IMp. 4 ~1CiOIR 

Q.I ~ ~ QI 

'i1lN1'/.JfJ'U'Ur:Yll'lJ'H/JIIN1N1'/.J'JjJ{f leT Hogistics - 212- i1~ 2 ~mfJll 2553 - tl'/.J{f1{f'/.J 2554 



lnafWaGi 
ThaI Posl 

ClrCljIlUon: 04 bO.OOO 

Ad Rate: 950 

Section: First Section / LI'ITl:tjOQ 
~ .I _ • 
1\1,,: ~l4'rn <' 'I1I11:tJrlHll <'::'::'4 

u~: 1 ~ Q~~~: ~~94 
Cal.lnch: 29.911 Ad Value: 2:).11119 

FlD.rIl~: «~RIM17'\o1jn\l 

,,\11: I (tn~1I1 ' 1) 

PRValue (X3): 76.347 

1tJtrnti~ WJI\.UN::I.~D:I 

i!lJ1a'ilMd 11'111: ~."t L~:: Ull1ni:!~l.1"'! 
'J1~nlH'8'IilL"u11": 'l'JAIl1 luEl'tltnl1lL1n1liNlihlll ".1'1. 
LLII~11~~'11mfu H~D>Jlt'J\li'llJlirln"'lml '1UniT'I;i1m1 
l~llntt,J~I':fO\~~'SlJ·lt'll)1I.i... . 

LIIi 2 W.A.i1 U'OO., oJIhB 1::L!MJ1::II'nIltnl5 

LtI" ~IiNl\liliil lIillILwAn'li' LW:'n1::"'n~W.w~'nI 
n.~1IItl." L~lIllllllil.mtLillJ1jL1in 18.00 \I..... 

LmlWo mnudiuil'liuLilw ~DU1l'l1,uli\ll.l1~ mf1 
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BIIl'ICkck POlt 

Clrour.tlon: 70,000 

Ad R.t.. : 1 .500 

SecHon: We/ PEOPLE 
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Volume: -

Col.lnch: 16.4 7 

No: -

Ad Value: 24.705 

Photo News: SOCIAL SCENE: SCIENnSTS MEET 

Paee(s): S(Top Left) 

PRValue (x3): 74.115 CUp: Full Color 

SOCIAL SCENE 


IC.NtlSnMDT: The Halal Science Center 01 ChulalonjJ<orn University welcomed 
delegatos from the Nationallnslilute of Food Scionceand Technology (NIFSAT) In 
faisalabad. Paki.tan. which is part of the University of Agriculture (UAF). They were here 
to sign an agreement recenUy for jotnl a""den'M; and porsonnel development In the Oeld 
01 hala l science which took place In Conlerence Room 203 of Chamchurl4 buildin.. whore 

located Is the olliee of the president ofChulalonjJ<orn University. from rig/lt are Prof Dr 
Kuca WongbOOnsin. vice-president of Chulalongkorn University; Prof Dr Iqrar Ahm.d Khan. 

pre&ldsnt of UAF; Aosoc Prof Or Winel Dahlan. directorof Ha'.' Science Center; Prot Dr 
Faqlf Muhammad An]um. director ot NIFSAT; and Assistant Prot Dr Vanlda Nopponpunth. 
dean of Faculty of Allied Health Sciences. Chulalongkom University. 

NaWII ID: C-ll 0601 001135 
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'J~ ' 11n, ii l4''IIo4IYn \ill,.,\ IDnW,lu ,n., Tl~riu ~!l ~ 1l1.mmn 1I 

,m; th~ Ylf1 rmln~I.<fi)Jn1,-A~otln <i9li!~~\n'tWl'" "THAIFEX World of Food 
ASIA 20 11" vb~o ..ft1IIJi)'IlIl<\".n mn l lJ ,Y\m,n~lIlm<il i)lwru" <1I .xil" .tJ ,~~; 15 
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Iil'~l'l·h.ltJ'::ln" ~l'l'~l'ID,iu"liln'11i,1l'l1J LLlIa~1i'?l~il~ 
"n,11 LI'I'1~11i!1Iii~1l'ln11 l'/Qilun' ifl'lD1h::"llJl1Ilnl"~'111u 
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oJllltJ'~1pl')1I1nl'U'U')1Jl~'j)1!l'fllRfL_I" 

1l1i11\'l ~ilil'l'ln'1IlUfI=q'i'i'i Uil::nu 

lLIlLII~~u,h"li,u"(IJ,,;o"'l,i1a <I1Ulf!~UU 
LfI'l1Ijn'l ;j~iNtJ':"lIJ~UU'"IIUII'L1l;"~ 
mR1il ~1rIIWmcUlm1'imnllJ 6 14.00 II 

I!;Ll1 1l1 DVIllJii eU;1I11i11U01'fLCnl'l 

LLa:ctJ'::1I1jl~1l{lJil1l'l "Ullr':;""D~ 
Vlnfl UClIi-31il1HU Slam Discovery 

Tree Ute ~lIn1u~tJaIiA iI!J1ulic,,\")Ij. 
L1~ 0 l~DO u. 11W, ~w~mrnns 
r461U1IJ(lI'OI11i1\La~ii~M1ni'11tJ RIU 

;'ul'lD~LIID'~lJUl'iI~ UDuii fjul'fo, 

LIIiu U1lT'II nl'lUllOll lJ"Ln,,~~ (1"110 

nlluii) 'lIY" LLOiI~nfl!j~~ fDijfl Llii:; 
ilI'I1'I1Qnl'''1I11111J(),lll t'lUUDu '~ilwtJ,:. 
lIU Iil1l'MlUil1qj 0 14.30 u, nrWwulWa 
mu 11lL(lU1~l'IIrill,')d"~n'l'UIlUJ;nU 111 
IlJrn..,Cl1~\!'I'" ~,;wlfl1J1'; 1918 h~· 
u'UIi!hlnil '0 18.00 u. 1n;Ul: l'll' 

IDntl't'I'1TlIlJ,,~qlltJ'~iltJ,~ LMll'lU 
I\lUtl'::1I'U·(U,1i!iI~U1uLiiultl1}~l'Il1lJ 
i'))1\1 il\'l1~ nl'u~I'" ,h::l'l i 1~ II (11 \1"0" 
qi~utl,:: 'ltJ.,~ 1119111'1 vhu1Hl'IU1U1ii 

nl~L'YIYI funLUIJlJLDntl't'I"'l1'lI!~U 
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U~:9 QUU~:3078 '!'I'U1: B1 2(tm) 

"o.t Tad., CoI.lnch: 34 .82 Ad Value: 52,230 PRValue ("3): 156,690 
ClroulMIon : 320,000 
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lWiltllILflli' - LL\n11lIJiI~IHln 
iiU~lHlI1111i111l1i1 1'1111\1" 10% i1J 
"lIll1llll~1UDDnmm ~l,u iI'I1i'! 
rilR..nJU1U"1 

U1U1UU lIl~Mu elilU1UOl' 
~UU1'11Ulftli1I11;~lA1A ,~1 

lI~n,rulJ'I111'11U1AU LillilLNUil 
nl,iI~DDniiu~1111111A1uildtil'i:: 
Lji1J1,,1ru.ilnil 10% l;jlifilliiu 
5.000 ll'lUI'I1;mllil'l1i'! liiD~'iln 
Ift'll! ii'i'IJ D~U':: I'I1ftJ! II AIJ ihu 
1'11l\il ji1J1" D til~'1l1l Ii 1 llli:: f1111J 
liD~n1,iiu~1iiIJ1n 'IJcu::Yin~1J 
~n~1JjiliilJi!D~ilWl1W~hu (1i~) 
UII~ fI'I1i'! ~lfl;l'uIJ1n'i lnnl' 
DYlUYI'lJD~U'::'IJln' lIluluiiuu 
ftli1Ul Iwliu 

flllll1l'l1An'IJll~iiu~1~111111'IJW 
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1u~I;u 11l1J1u 111I::Dlliuu 
il'i,l1uI'll UOIl IlJueil~1l1l n1l1'111' 
~lAll1tl'uer1Jij 6 'IJ1l~lAn lilDi11u 
IlUll'1l/1'i::;l'UIJ1D~1utl'uo\'1Jyt 3-5 

1~ 'I11neU,::nD1Jnmii1hilu~l 
HlI11i11~lJ1nnila 1'11!J'i~lilu'll~ 
llli mlililllli~iI'I1i'! ytLilue 
a'~Il()ntl'ui\'1J 1 1.1&:: 2 

U1U;UIJ nlil111 qUiI,,1'I 
ilC\l'l11'IJIl~q'ii'i1l1111i11uLiill~1'11u 
fill ilC\j'l11tlhu111'lIjintflfluliu'jU 
1114i1jjnltuil'i,l1ull~" 18.9% 

Iihu1'11l\ililuL~D~1i1hjjninl' 
aDill' iin,f~ilC\l"'11\11IJI-D11'i11D~ 
ilu,:: nll1Jnl'"OIl LIJU il~lilA'lI 
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iiU~1111i11IiHyjlYiI\1' 
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Dl'111'lllI11111l~U'::1J1CU 8.000 
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3 'I1i1ULLyj~ LlliilhN1U"iI~lllln 
ilU~11l1'111'lllI11111l~LWU~ 200 
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'IJU1Unl,iI~IlD n 1u AU~1111111i1 
~~~1Lilui!"WWIlJU1 fiD li11'1111J 
L-Dlh"'1Jiiu,::nD1Jnl' 'lJcu::Yi 
flliltll1uu;::L'I1""Lfi1J1"Liiu 20% 

lillil Liill~'1nI'lU1'11uil IJIJD Iln1u 
nUll1'111'Ullnihu 

ulln.lna ilu~1~1i1111""jju1" 
IJlnUlln.lnlll'111' 1~uri 

nl'1Jinl'''lunl' UYI'I1uvn~i1J 
nl,i1J'D~1I1A111 ll1lun~lJen~l 
'iln"d'u DDnnllll~ilulJLiillJlH 
1J;nl,1uLl1ll~mh~lJln LitD~'ln 

LilllJi'u1u'lCUI11Y1 i1~nl'LjiU'l11~ 
LiillJli'nlll 'i'IJlllfj"'i ~ "11J1J1~1U 
nl,yjll~IYiU1 1,~u'lJ "lU~l Yi 
'D~i',n~11~ ~'i::1~i'1JtJ,::1rnnr 

ilu~uu'i'l1Ul"1111"'1l1i11a 1~ 
i11J~illl1iiu~li1111 1J'I11'i'l1U1AU 
iI~'lJillUI'I;U'l1' fM1UU'::1l1J 
'i'IJlnl,ulul'IJljj'i'l11J1ftli1"; 
1l1i11A Qflill'11n")JulI::q,ii. 
(WHASIB 2011) UA::~lULLillIl~ 

ilu~lNi"ncuilllI11AillIJL'I1iiulJ 
L"W!n. 1u1'u" 27-31 n.l'I. Yi 
~uUtJ'::1lIJU1Ul'IJ1~ulill~iI;'1'IJ 
illJujil'l'1J 60 il 1J'I11'l'l1Uld'U 
iI~'IJillUI\;U'l1' L~Dn'~~uOl' 
yjD~L"U1 LLIi::ilU1JfI'lun1'~1 
Nii..JlcuiLLII::1J;nl'1I1i11i11UL'IJ" 
~Yif~'I11''''lJ1UUflUIllA11i 0 
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PRValue (x3): 159,588 
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J11 1Yi · UJm~~ oJ '~Ii~n,., WtJuiini\~ 
fil\ll.flI11V1m1~ 1l1 1l1 ItluilJ ltl'1!1,"m1~fl 
~l\lfl'*,~ jj1ll' l'Il~m~\Jum~il';'UL"'flt\4IIlU 
~'1fnIlYl Ift~Mn~ 1I.'1~nm11\1~il\J!i'fl\llliiu 
11111111 ..,i ll1::1J1.J SILK (Shallah·compilanl 

leT Logistics Konlrot) ~Ilih. ¥~LL'n1ulm 

1~R~11:C-110729011119 ~,r1: 1/1 
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IGlailJa 
I!m!1!II!I 

Dolly Hewo (Mid-Day) 

ClrculotlGn: 850.000 

Ad Rot. : 2 . 100 

Section: n..rl / nl'l~m,n 

1'U;;: ~ni 29 n"In!ll~UI 2554 

~;;:  QUU;;: 22569 

Col.lnch: 14.50 Ad Value: 30,450 

1l1'Wti11: \t'l1~~S;lnl' 

'K,r1: 22(~wliltJ) 
PRValue (x3): 91,350 

ij~"Plfl1'L . It'l . fI'rm1 Filtfl,'l'HIi lflfnDnl'lllllf/Ju !l1J1 
{jm'j"nl'l~lUUfltINlffJ';111lf11i1f1'UJm~twlPl'l~~ uilNl um:VIJ 

'!llnnUlfJlrJllr'5l1/Jl"1i1",11l1R1R 1lI/!fll"'nTllJufl:IJ'lIl~ 20 11 

t~f"rl/!tJ'~141INn'lrJlJ"'1'Ji!/mrtJ "',lJriu lJ . fI~f1f11ul'I~u)'I'f ru 

1J1Jt1m:'l/lJU1fJlrJl~l(J;w,.mlf!tJ'l~ IJ . M1JRlfJ"~m1 

,~pti11 : C-ll0729035115 'K,n:1I1 
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IIU~"U' 

NNWN. 

Clrculotlon: 400 .000 

Ad Raot.; 750 

Section: Ltln~~iiQ/~0Ifl1'1t!i1111 
7\4;;: I'jni 29 n~n!l1"UJ 2554 

u;;: 32 Q11\J;;: 11071 

Col.lnch: 15 Ad Value: 11.250 

I11W!l11: Lil61~1\4 

~.,h 1 7 (~1~!l11) 
PRVaJue (x3): 33.750 lditl: !l11- r;i1 
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Section: Magazine COOl/Cool Corner 

lOU;;: ~n'i 29 mn£l1Fl~ 2554 

u;;: 9 Q~U;;: 3095 ,.11',: C4(!i'lU) 
PootTodoy Col.lnch: 37.22 Ad Value: 55.830 PRValue(x3): 167.490 Aiit.l: 1111 
__Ion: 320.000 

Ad R.c.: , .500 ~1ioti1'l: t.I~fi'H. Cool-Cool 

cool@posHodoy com 

Us~~u5u1nnsunu1u1~ 

"~ntl1fT1Cf"SEJ1a1a Q"a,.,nssulI~qsfiv" 
-rui 27-31 n.II. 2654 

,J ...... ..,."11111 U?M7flU1I1VI1on1l1Ul't71m'1 

1nV11"","" l"cM 

~lJ61Y1V1"'1f1"iIl1ft1ft ~11i1~n'cWJ~11YlU1tlV 
i1lJnUflCl1UlJ!l1Ln/illJ~11Y1U1tlVfI-rII/illlJFlilJYl; 4"1iI 

U'~~lJ1~1nl'lJllJl~1~ 1YlU11'11S"illl/il19 

lj"fl1~n"lJU9~q'ii~ (WHASIB 2011) LL9~~llJ 

LLfl6I~ §lJ~lH~"nru'Y1"!l1 Al /il illlJL~~UlJ LI'I'!s~ ii~ 
(IMT-GT HAPEX 2011) L.;jfJHtln~lJnl'liAJlJl 
~"ill~n1'lJLLA::q'ii~lllii111'1 

eJUUU1nnrocnfl1S "6sn1liiuM"t.llla~ 
jnfJ1fT1a"SS:Uu[an" 

-rui 29 n.II. 2564 17111 08.30-15.00 IL 
J ...... .., 

IUI11m U?M7flU1I1VI1onIl7'UII11Jm 

1nv11f1IM111l"cM 

LilLl.lL'ii1i1lJm,9lJlJlJ"Y11~1~lm' ·II~MU 

ua::~"U1..,.'rrm.n.Jtan" 1F1,~m'4"IiI.r~LFlifJ'Ihu 
1fULLI'I::uruTilllPln!s11Y1UlI'11H";'~UU1l'1n Flru::n" 

fliln1'§~LL1614illJ i1lJnU'!IlJIiFl11lJLrruL~I'ILLM1;; 
~1lJn1'fMl,a~ LL 1M4fJlJ LL9::"il~LRUDlJ"'lU 
LFliil'lilU1l1F11;t 

~IiIU':: fI ~AL.;jtl L4I'1nLU~UlJFl11lJ~LLiiI::U':: RU 

m,nrLnU1tltJlI,cilTiUM'u U'lfl!1m,nr "iiln'~YlU 
nl'LjJl':1~ LLIiI:: nl'LlIIiulJFl11lJ~U~tliuil tlnu 

D")J"'1";;~tl1~~::LiiM~lJ L'Iiu UNlJ~lJl~1 LLNlJ~lJ 
milJ ~itl~Ylnnv LiJwKlJ iimf~L-#tlYlUY11lJ LL/il:: 

n'::U1lJnl'Y11~1YlUlI'11H'" L.;j fJ~~:: L1;'hl'l11lJ 

9~lJD'lJtl~,~ulJtlfl~1ii1n LLiiI::S1lJl,()uliu;;1~!lth~ 
L~lJl~RlJ ~illJhL1i1i1lJil~ ii6lfitllLK~ 1m.074-286

839 ~itliiUl/il kunanya.n@psu.ac.th 

u~"nssulluJS fiori 7 
-rui ~1 n.II. 2654 1'~.1 10.00-22.00 u . 
•mui lilmf.nflmn IirNlflli usfwgf" 
'!IlJ6nl'~1L~lJYli'I'I"'/il~1 Liiu~1~Ji LLfJ;l'IfJ;" 

i1lJnU dlUn~llJlj"Hl~n1'lJ4"~~1"Liiu~1~Ji ilIl1 

Ij"ill~n"lJ4"~~1MLiiu~1~Ji RCl1UlJ14"U1YlUl1'11f1'" 

LLI'I~ LYlFl1lJ1/ilvmi~u,::LYlI'I1YlU dlUn~llJlJ1"n1'lJ 
LLM1~ LL/il::n~lJN~MnmLFlitl u"Yl."milLl,!i1lJ~1lJ 

'"\rlflm1)1Ultf fli.ni 7" LL~&i~'1lJ~llJ14"u N/il~llJ 
lJ1l11n"lJ ~llJ1YlUlI'11i1"; LYlFl1lJ19V LLI'I::q'ii~ 
1l1F1Lm1fJ 

1l1U1lJ~llJ l'iU nUlJ1"n"lJ~il1«LL~1~i~ fJ1Y1 

LLFI~llbl1F1'L1yj n1~Ii\1!sS1Y1lJJl Y11Jll'l LLft::LFI~!l~ 
Fl1"11JL~lliItil1u LLI:l~Jl"1I1til1u m'fu~L~'~l 
lJ1"n"lJnuq'i1~ ,JY11''''m'ni~~Lrruunu,:~!Sj 
~ln 10 unu,::~j nUN/il~llJ~liIilil~i"A ~lJ"l 
rl'UUY11,'" m,'flnqYlUllJ1Y1U11'11R,,;nlF1L mifJ i1lJ 

1~1"LL/il~ LillJrili~h rl'unl'U':: n1111F1'~~llJ 
1YlUl1'11R",,::~mJDUlJ LLil::ljlllJPln\:I11lJi1itl DIY 

Innovation Contest 0 
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The NatIon Weekly 

Clro"otlon : 3 00 .000 

Ad Aft.: 450 

Section: First Section/

1'U;;: f'jn~ 29 n~n!Jllil~ - ""11. 4 a~~llil~ 2554 

,H;: 20 ",j'\J;;: 1000 ,.,h 70(1.1'U) . 71 

CoI.lnch: 93.50 Ad Value: 42.075 PRValue (x3) : 126.225 AlitJ: Ail 
AOaIUI: Qfll611.1:HIlIil : l;l!lCN'U~:~nlilflll;H)1~l~lja~~ (1) 

ol:::nausTofl 
OS.!lllt1 CtI~ wonoldohlonOgmail.oom 

'ldeNuuo:unC1a'Cle'Pl'SUaau (1).... .. 


1
"'"jt~l"'tJttJqj,)'U 'I'I;!)t~l"tJ.,~n",uqj\J'U'n ri Du
.. " , ~ , . " . ,
'I'Il nSJflUSJ1U Dn11 I1l\lUn1K~'1 ~I.l~tm" l'1'1qj fi fl 
~:ri~ill'1'1,.,ttJ;jflll'''~lIj~ t~ W~Dth~~1Jl~"'U 

f),,,,~:\ln'li1,:,,,uutl llnh l~'1:lfltJL;i11 LD1-h qj'llu 
l tJutl':l"" un,;L'11 ~"'~~huJ,l ,,"'-N"'i.h" n.",ciin;iulI: 
11"'"1'l1n,,),1 £l~U"'1'\'~ n1'1 lmt"" "Il,",ih~ilD !.I tJ.l\i1 
"':lirNfI'ml~"'l~4il'Uf)''I1"l~ Ufi'l11; hJ;h qjuulth. 
tl,:(." "'~ J,I ii" f)1WI' Ii~0() n1.tl ti, ~tJ':~"fIl MlU:1', U, 'II 
1.~'II il tJ 

~~'IIfi~il il nill'l1 1'1.~UlSJ lnSJ1!J l"htJ':l""'1."fJ'I1' ll n 
,,'u lW11:n1 ,Ii~!lon!l1'1'11"j1JO-atT1!J INti~~€l tJ C4: 12 'Il0~ 

~ii",lIN,"ri~€lonlf\tJ"'SJ l'11'1ltll.....;lqj~ml~c!l n ~ftflll'".n 
;n.... ,~"ltJ'IIufI~ll!JtI : 2 '!I!l ~~tiMO:'"l.'I a!l Eln,r~'I1SJ " 
'11nqj~'IIlm~u I.I.fill ti1~ SJi1'1lU ~" l'" ~,n'l'll !l ~ qj~'II1'11qj 
l"n11tl':l""'t."U'Il'll1 .. t .... 'II Eint"~N-fllIN'91f)1'1'11"1.l : 
n1'1m~'.lntJ':l.,,"qj~,.U1~., lVn1' ti~'Ilu'fI;jfl6'11fi'U 
fiwI 'Il !l -a!Cl milv;'1U,j, 

il1Dth~;l 11'~'II'I iiilll~lIr1':"U'lNll,Wm,,'1:ru1un 
n'll11 'ld€l 'l1n1' (Wagyu beef) l~Il 'lliifl.al\JuLuirr'j~ 
liifl.' ntJ' :m"qj1j,.~fI'\.Il'11'111;;~u''l SJ,¥afl 'llt1'\tJ~1~n 
n'll'\I~lli'l~lllmuih~ Lii!lWflll'll 'n:u'~ "NIl1W I~!Iil 
fiil"fllulc;m .... th;l I.lil :il~u.'Ii;a~UU~~l'l~'Jtl l),l~n1 
OilPl"~lii u a" l'lU;;\i, I.lfi.... 'n :l"''lNlllwf! ~O'l fI!l~ 
),Il '1' nqj~'IIlyj1~u l"tJltJ'\.Il;l(l ~i1'h~'II I.l·mn Oj!lth ~lU'll 
':lii!J1.J'" SJ IIU'l'llIH nih SJ Ld'llyhli1ld'otl.,:IJ1"u,ra\iSJ 
,r~'II,'IJ'Ih~iutfl!l ti , ~'1.s.J\i'L~!l • 

101 i\fllIN"''Ilu)'! 'Il'IJ Li n 1lt1'11Il''I'I" iinn"lI'I1i!~Tl Ili ~aIl n 
"'1 nqj~'II'1.tJ;;fI.n"t4i.,y"l1 n t s.Jl1SJ Pl -fl"yO:"'(l ''I11,(in 
SJ1nSJ1U\1P1UdU'Diifl 1!I'Ufln1' ''~ llanNiiflif'"."Il'....' ., 
Yl:~UII:\"~ Il~tJi~' ..ttl"1' JlIfI"1""'1 qj'll'I~iom:-:.'u 
Ilf.hhtim ~1juiin 'fll~ul;hm: lii1t!.l\1 ,,'t~''I11 u,lh 
'II~n"'ln.au~ il1l1'l11 1 iin"'P1l1'Dii" YJ Q1't1ll1'l1 n1~ SJ Ill...." 
~~'IIft'lI,1g~ii,,'flfi u\i,~~ 

~~fi il~t tJ'Jn'lll-i11nll ti~t'l1'11 .... ' n l fl1Uilfl tJ iiuu,no 
n:,.,; qj~'II~l"h~ :L~~i'l~ ti~"'1" Tlfl'\.lqj,ltLfio'l'Ii' 
01'1111rh.Lliiu nV.nhUifi uyhl\1,, 'II'I1 ftl U'Dl;jL~),IlulI '\.Ii1 
u,n~n:'I'I~~'IIl~),Ifi\l.ln;l'1..... 'IIn,.I.I.U1:,.,~1~ii'llLii tJnuqj~,. 

.x~ \ 1 ~~'JIll.;.; I~IlICl(l:ii 'l'l 'nfl'\.lqj*L*sruYi'l: 
~h(l ll ~ij:t'lulh n~n'I'i,.t~;; 'Il1ll~UO"'II''''tJ(llh 

1:lJtJ 1,,=),I 1"''''II qj~unu,ihn'\.l qjtj,."'IIl' ,., i tJ 
'Il1;;U1f11"nn'\.l).li " n.tIlUnu, 7 

'~RU11:C-110729032016 

~~ w (rl,~f ..'. " ".' _---........... ~r.-.~ ~ 


~ .."..• i--~ . 


~~.,\ ./ r 

0I"j • . 

"'1 WYlQJll\lrl~O(ln!ll \'1'11u flih Yiti, 

L~ <lL;; Ul.J n\Jull..m~liooon~O\'l~fI ","o1gtJui 

,r.)IoI - "lI,","lfI~llat'l'lvhloO :iiL; n 111iinthlSJ 


Ofl lWrl11f1 fl ~iifl"y,""'!lut1h l'l1 ci'~"fi1l':; 

fl1lfl ,m 'n~~ flfl n!l l\'111 l nqj ' 'I.Iil 'll 'll' fI - n),l1n 

UYllJ :W flO'1.~ L~U 'IIm~o\'f11"'''''iI' U flU~~ 

'!J'II' ''' ),IOO-li1 ~ tJ.lfi"·;hqj~,. ~'l~!l~m, ri~Dan 

ll 'I 'I1 'I~~ l l\Ju'lJ1:lfill'l1 Hn 


1im~a"'I1\io;l\'f1 L!l1~flul.ltl ftnl ~Dl~co;i 

~t!'IIflfI'I=in"1I1f10'\11;).j«i ll'l'l10.y(l1unnwh 

fl i.., " lt1 1 ~UIJ.\'1 : ~~(] ~ii!ltJ L~..,.t~~!l Ct ~itJ 

ii'll ,1 O1tl1:L"...t"ULilOriOlli'l'l" ttluotJ' :Ln" 

Ij - n'll1f11l1') n.,~"\'f'U!l,,;i"Dllnlll"" "tJ' :I1'\" 

s:"i\~~GLtJu6'11t11.J \'I n'll Il~111n "Ut"tJ'I1 1111!J';!l'l'l lUflU 

UGL;hl Lo, i l tJ1:1'I'l"t"Uu.J .,ru~:lT1"~lI ii ~ts.JU1 : 

Fl " 1l1\11'~ ·~tli d''II1''d''\Iu'IILil mil~'IIuf) nil ::Nifl 

!l''''''l"11~I.LI'll nw - ),I W'lm~lUl~f1'11'UU.l~"'1:I..jj 1l 


l,I,,; qj~I'I'I~IoI"'IIMfl1Lllo-rlfil1\1;j '1 ~fI :: OWl 

.tJL~Il~"Cl'''!l1''' ~~Jjni~ IlI SJL£mihttJ~11'\.ILfi U'lii!l" 


r'(U ~1 0 0" ''''G " 'IIii ll~w!lIl'~l'lltJ~40tJ'n 'l ::li' w''Iw,u 


fI ),I ~'I'l 1m'1'1.~i'u!n'\.lii14 EIImlloumil'l:mtJ",l \>i 

vl ll ' ht YltJ'1.4i'llV1.J-r 'I11 n"'l.il'\.l1'\IlO~nEl'll u.JuaSJ 

11'11 ..'l"JiIi~~UfJ1. :U,'!!~tJ1:L'I'l fli.1'\ tJ~C4 'Vl\'hl~ · O 

!lil"ni 'l1" S: ftSJDi.\flU;''II') 'Il !N!ilnu1'\'II;imli 'Il DLYi uo 

Ilti lr4 ollL!. 7r'i'u 

. .... J.!'IIl1 . ,VOUnlluttJ1.h!).li Nn ltJt1~o;l 

r.i l"'~ '1 NSJ'Il'a fi' n'll1l~ liJutJni1;:; ,:!u6'i" ul"1 fl " 
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sectlon: First Section 1

jIUD1JaCilauCilltf ! run: ~n~ 29 n'ln£]lA}I - YI(j 4 lb."l A}I 2554 

• ",Hi: 20 QUU';; 1000 .",1'1: 70(U~) , 71 
The Nit1Jon Weekly C II h 9350
ChculBllon: 300.000 o. nc: . Ad Value: 42 ,075 PRValue (x3): 126,225 

Ad RBI. : 450 I fliHflnt \lnl[i\U~tflA: \$l<Hll~W;) ::~n&1frl~El1m'l)j"~1l (1) 

Ill~lA >~"A1MmGiIol"'11'1'1V lIl'V ~'l ~fI1n"'l<mii 
'l1nm11 1'I'TV1~'Jlvlnl!l1l-h ~'l~ UCmlT'll"1ij'l,n 

1oI'I11i'l1tnatJl£)n'IfUiinu.~ftli1~ ....1j1l1ol~~L~1.".;(,;1"ln 
'I'I'';1'J-n~fh~''11101i1S1;'lllnu'h~t17:m'''lJIl.:l~~,"ii! 
l~tJnm.d'l 'hih' ~dllln'llnfhh Japan International 

Coopecation ~ency 'II1l1;hJl'lil!J"'\ISlHtll,";1'h~l," 
'lJ 1l~" 1oI ....IjEnIYi'~I;;'''''.!J1JtI1S1''1'SI\11~~tJ1 nlJ\~ D~ 
"~n"€ll",,"1.'"tJ 1: L'I1~.iiSl 

ilLI.,nIH!nuuft nhL'I'I,,:ljlltJ1W..T,"ii'bll u~..rn 

:hnmTillnqj~~'II !JLmloll'1UL~Il~()1'1'11'D1n'lI '11;1) 
";111'1£)"'I1" 'lHiilol NSI~4itnblil llni'\h;L'n.m~m 
u5"lI) [h~~\j~'I:ltJn,"h'rl'l).jn1J"Alf16" m~niili 
tiElLi'i1)1~j,.t~'lu nmiJ,"I~(hl\tJ,""1Uft"lij.:l"fil'jI6T",,6 
loI'rniT1 tJ1PtJ ~ij," ·',""l,"Uli(!JfJ1lJ'I1,"';1~lll'l'l';;!l!.l1l 
tl1nm".b"" '1frm;!';1,.mlY1fi1,"D~n'l n1',;\,ulI::' 

"'lLlmA~'l,"'IItJ ~ ~~," Lihn'f'l'l "'\I;riil,";jiln ~'n~uft: 
i(n'l9l in'l1n'J'S SlIjjIl~tt....,n'n~Lih~1 i1n~mh~\l\l 

m~ nl\,,ru~ uib~~i'illn~1!1m, cn\j,"£i nn~~.,,il~ 
'11miilm'ltJt1.lL7!J.:Ifllllu,) n,"ll\lfl£JL~f)~1l1'111' 

ri~il !In'\.h.J1:~Tlt'lljf(iilol fl111~L\j~..rnl'\lln1'l 

1I1f1lo1l1'l 'I'TtJ1KtJfllmil (Kagawa University) 

i~6~~~£J~",mll'9Ia w~m:;'itn ~'it~It!\lLn1: 
Yli1 '11'11.1" Liin;jI2f1 '1lEl~tl1'Sfll Lm:\'11 qjALm: 
'IlIl.:lqj~\I l,n;;~,u.fi'""';;tJ"llltlw~~i1in"'\1 fi 
fI rn1Jfi~,nflrn:LrnIfI1f11"9I' UII:W!l'l11 m'S 
W;\)l0,"1;n)l1f1'\1 

i '"~ 'lft,fillSll N)lmDn'l'Il"'ltJolJ\(nm1Tl91 
..J~', ..J ..~ 1..1 ."'I1n'll ,~,"1'S1l4f1111 fl()1l11"1'iIilIlSl ~"m1 :fI.. 

tJ:fim M11"ltlWl Lm;;"lrJri,"nh~~i;;thqj~," 
tlil't'lnlJl~ll~m"lil'tf\ft'flOll11''i"a$l''IJ,";n. 
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