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Nomjit Sutheebut Nopporn Sakunyuenyongsuk letniphal Bunyasawat and Thanapop Soteyome 


Abstract 

Development of food products from fresh water fish aimed to conduct food recipes and food 

processing, consisted of fish sausage wi th herbs, fermented fish sausage, Pia jor, crispy crackers wi th 

herbs, Namprik -Pia and Pia yor and transfer this knowledge and technology to the target community 

in Supanburce Area. It found that the most accepted recipe for fi sh fl ake gave the highest scores for 

color, flavor, taste and overall acceptance. The highest-preferable level by consumers for color, flavo r, 

taste, texture and overall acceptance was obtained from crispy crackers with herbs. These products were 

kept in the packaging at the ~lInbien t for six months and then taking samples every two months to 

analyze the physiochemical properties. It was found that the colors of both samples changed a li ttle bi t. 

It was also found that the Aw , moisture content, color, the total plate count and the yeast mold plate 

count of products increase slightly. Th is experiment showed that shelf li fe of the six products from 

fresh water fish should be safe after six months of storage. The researcher trans fe lTed this knowledge 

and technology to the target community, 30 persons. It held on the 2 day training course at Company in 

Amphoe U-Thong , Changwat Supanburee between 30-31 May 2009. The result of the teclmology 

transfer was fi und that 87.80 % of the participants' satisfaction was accepted. 
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tl'lJ1lJ 
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8.1 (P) 

8.2 80 (I) 



, 

q 

lJ'tl'tl 2 

2.1 f-.I~gJtltl.lcy{81't'il'lll1.hltJ~1fl'th'l1~1~~ 
tJm U(l~ ~i1~fiwcvltJ mmhltJ L~ '\.H)1'11 n~ iJ~lJ!l(l~LrI t.! ~r~f)f1t.! hW~11tJ'\J tJ~ f1'U lYW 

~f) 'I;l W~a(l~'H"'Ifl~ ell 'il!l\91f) ~1~f1t.!I tJ ,jl~\911lJ ·H,.iJ ~lJ U(l~'lfiJ~'\JB.:JtJm1t.! a~(l~YlB.:J ~t.! r-l~~ fiw cvl 

tlm u tJ) ) tJd 1t.! 1 muiJ 1\91 tl tJ) ~ 1:1' .:Jflflti'lml'U flB ~B ~f11 ) !f)iJ f nEll ell '11 n 11-1'm) i~ t.! lt.! L~B 1 11'! f1~
/IJ u q qJ 


, , , JI 


) 1:1' 'lfl~ell '11 1)'Vi'l1 mf)'I1 (l1 ~BBf) '1tJ U{1~ rWenl1111'!f1~lJ mhl'~lJ f1iJ vr~\9Ifiw cvl tJm \.J 1~~!1Jt.!U'11~ ~ ell 'l1 1)
<U 

1tJ) ~hJ~ rl l rlty 'lfiJ~'I1i1 .:J 11mJl ~\9I~iJdlt.! hH1i~~!1Jt.! ~B~(l~ 80 iJ~lJ \.J 11J1iJnflfl1:1'\9I ~milB1mJ (l~ 
" . 

20 'il~\.J 11J1Yllm)HtJ n tJ Vli1\91firucvltJ m\.J 1 ~\9I !!tJ) ) 11\1 iJ ~ lml1~lw YlB.:J \91 m \91 dl'W1'VI tUl1J t.! f)1 ) Ni1\91 
.. <U u 

" 'illf) f.J~ 1:1'l '11f) ':ilJ1J'W l\91!~f) ) ~ ~iJ f1 f l!~Bt.! 1~m~ ~lt.!flt.!1t.! f11) ~~f)1 'j Vli1\91fiU! cvl 'illf) tJ m\.J 1 ~\9I 'il~iJ B ~ 

2 'lh ~If1'Vllm\hfl~ Vli1\91fiwcvl11 m~ll1vh t.!f)1 )'I1ilf) 1'J5t.! tJm'j lJfl1t.! tJmm B1J tJmVl~ !1J t.!~t.! l!(l~ 
. "" 

Nii~ fiwcvltJm'Vi~h'Wf)1'j 'l11!n l'lit.! tJm~l tJm!~l \.JltJm l1Jt.!~t.! tJm\.Jl~\9IU'Vl iJ'Vlf)'IfiJ\9I 1:1'llJ1)tlt'hm • . " " 
'1'11 f)1 'j UtJ ) '.i tl lu ~f)'I;l u!~ ~.;jf) ~ l 111Pi' U~ f11) 'Vi 1l ~ 1~tJ m'l1iJVI i '\1 t.!! 1J'\.mii~ fiwcvlB~ '1 )Ut.! ~t.! mlf1iJ 

.. <U 

" fl U! ~f)ElW~ '\JB ~tJ m'lfiJ11 '11t.!"l f111ll iJ till '\JB.;j \91 m~ !!(l~) lm~JB~tJm (http ://www.ku.ac. tb/c-magazine 

25 mf)t]lf1lJ 2007) 

" 
2.1.1 fl1~'hr'l1'l~lt1'1n1mflf-.l(;1f-.1~gJtfgJ -JUl 

B11llJfll ) iJn ml1t.! ) tJtJ mMI !fl1J tlt.! BlJl!(l~ UU ·ntJ!~ t.!Bl '\11) (iJ )'j 'ilm~iJB.:J !!'liu~~ \911n 
<U <U . 

" ul1'.:J l1 eJ'I !~lJ mJf)~ ~~) 'VI~B!!1.hltJ!1Jt.! Bl'\11) iY\91 1Um~ Vlil~ fiU! cvltJ\91b1'l'11 m 'j lJ (tJ mtJ'W \.J lilt.! tJ m 

Q.I ~ -: t d 
Fish soluble) fll ) !!tJntJb1'\911t.!lamBBm1Jt.! 2 !!iJiJ .. 

. " " 
f). f)1'juu'jt ULi~B!f)1J fmn';i ~~~iYt.! 'I1~f)f)1';iflB (lYi UiJU.:J ilB'If1t.! {l Yi flB(l\9ltJ~lJ1u!~ (l ~'W (l~ 

~ t ~ ~ ~ 

tJBf1~ tJ 1Lf1ii (l11 f11 ';itJ t.! !U BWoW1J~ t.! 'l1'W\91Bt.! f11 'j flYlB Qlt.!'l1W\91j tJlJf)1'j llPi'an f11 'j ~1.:J f11 'j 1~ml1J!~'U 
iI '" iI • 

!fiiJff) Ell1~Q~iJ f11'j(,;Y1 a~'1 UiJU~ fl8U'lliJ~ f11) !'il~t1J'\JB~ ~{1 9f'W !!(l~UiJU'ltJB f1~tJ l '\l8 '1!B'U 1911f 1n f)1) \1 
" .

i~ llPi'un f)1'j iff!f)ilB f)1 )~lm!,.r'l f)1 )'j ll fl1'U f11)'I1l1nl1 B.:J f11 'ja'lia~.:J 1lim~lilliimf)iJHh.l ')h'l 
..,,\ 9J d c:/d 1 <> II} 9Jd _1 <>= II} d'c:l 

'j ~ tJ~n"l '11'W'I II(l~ 1:1'fll'WU1~(lB 1J!'I11Jl ~b1'lJ ~(l'lf'Wf)lJ ~ Bf11m'il ':it\) ! l1Umm~lJ t]m tIl'\JB'I IB'W b9IlJf)Bl'il 

" " 
1l1!iJU f11 'j~ B'111 il B'If1'U fl eJil eJ.:J rl'W f11 ':itJU!UB'U '\JB.:J~(l'M'W'I1~.:J 'ill m lu'j1tJaKJ BQ1'U 'l1t.!\91 B'Wf)1'HfliJ 

ff)'I;ll f)1'jiJ))~ 

'\J. f)nutJ ;q,u!~B!f)iJff) 'I;l1'J ~~~tIl1 'I1~f)f)1'j fiB (l~ 'I'11mtJ ilB.:Jf1t.! (lYi !'J5'W!~~1nmJB 1 !!~ 
~ ~ ~ J ~ d a0 I 0 

eJllllJ'\J 'W\91B'Wf11'j(l 1f) (Blanching) !'WlJ'tI 'W l'U f)1 ':i 'Vl lBl'l11 )m~iJ B.:J 'I1'jtlBl'l11)H'lfU'\J.:J 'Vllm U flB 
I Sol ~ • iI 

~lmtJ ~{1;WYltJt.!lUtl 'U Yl'1l1 lJl1 U(l~ 'I'11m!J Enzyme !~'hm ~~tJBm~l!fliJ 111 f11) i1 ~edHfll1 lJ!tl~! ~ 

!'l1U f)1)'I'1 u ll l11)mdJ eJ 'I i.l B'If1'W 1 'lh.JL~tJ1rlmj'B 1 

http:http://www.ku.ac
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OJ _I 01 tI tI <V 01 " 0

2.1.2 lVlqU1::::i.T.:.lfl'U8.:.lfll1!l 'll i.TVlll! l 

~ 't ~ d QJ 1.:1 ~ ~ .cs d d CV ~ ~QJQ 

f1 . rrHJ IlHf1 1J :Jf1l11 'fl'W1 t.1'U 'W l'fl(J1J fJf.l.j LY1J1J\91I1J'U'VHJtJ:lJ'J1J'lJtJ ~~1J 'j lfl1'1 

'\J. L~fli'f1l11fJf.l.j ~ 1'V11~ tll111 'j ~bji t1'!1J~ (J'UUiJ ~~ 1'fl (J ll fifl~ tJll1'1ii 11~ tJ:Jfl1l'HJ1 

f) . i t1'fl l11JU ~tJ'fl.n(J i 'W f11'j 1J nfl1'1 . . .. 
\I . t-WfllVilJ lJ ~~l'll1Hfi ~~ ~il\91 i1\pr)U l 

'" 

' QJ .. 
d Q. 'IW' G o 

2.1.3 fll1Ul1.JOl!flllNilVlllwcni.TVlll!1 (Curing of fishery product) 
o d 

fl. f11 '.i'VI1t1'1lJ (Salting) 

f11 'j i ~tf1 ~tJ 1~ 1J tl 'W tJlJ tJ 1111 'j ii l~tl.U'j:::: LY ~ fl'lJ fJ \I f11 'j '1 ritf1~ tJ;]tJA~tJ~ \I J1 ~ 1f1 tJ1111 'j ~ 'W il\l ~,'fl~ 
"'tl ' =1I)'lJ l v ... d "'l'lJ' o'l'lJ "" JcS cS 

~ a'l1W lJLY1 lJl 'jm~'jty l'fl 'U 'U f.l.j::::A'fl(Jlf1'WAf1m)f1~~9f1JA'lJ1~eJ1 111 'j 'VIll11tJ1 l11'jlJ'.iLY'fl'IJ'U 

'lJ . 
'IJ. f11 'j\91lflU11\1 (Drying) 


fll '.i \911flUt1'\lt~ 'W1 15 HtlniJ i1\91 1J1~ rl lf1t1J mf111511~ \I 1J'U EJ 6~,)m~1J {)'W UlJ tJl 11 1'j i1\91 1 J 11'fl(J

q,j u q cu 

'lJ 'lJ v 'lJv '1'lJ v .,. ~I .,j ... v . 1 
f11 '.i~lmm\lWH:)Wl f1 1Jfl1 'j ~ ~f11'lim~~f1LY\911IlJ'UlmtJ\l1JeJ~1J lJ~1 

fll'.i~ l fHl t1'\I 'lhml1 '1 t1'f11'j I~ ~t1JI~1J l lPl'IJ tJ~ 'j1 H~~Il1J fl ii l~ V'li~ !f1 ~\1 1 15 l1J'j 1 tu~ LY'fl i'W fl1'i ~lml,r\l;]tJ 
u • 

II 'lJl'W U~ 1\911f1111 t1'1 'fl 'U 11'fl 'fl11~::::~ ]J 111tJll 'lJl'U 1 ~111 t1 tJf1tJ\llrl f11 '.i\911f111,r\I tJ1 ~ i ~lfl~tJ ~1lJ J11(J 

fl. fll 'J'.i 1J1'1 l 'W (Smoking) 
." . 

f11 'j 'J 1J1'1 l'U fll'11l'H~ 1JiJm\9l\lIl~ (J1'1 MU l<}f tJ111J'UlI 61J1rl''U'I-~1Jf11 'j 'j lJ 1'1 l'U J11tJfl 11lJ V\l lVILL 1'iW 
•• u 

~ " 
fll 'jll'IJ1 'W fll 11 U 1'lf'WIUmJ m HAl1t1 eJf1eJ \ll~ !l~1W'1.J11tll 'l11 'jii'j LY'li1~~Hj'U 

\I. f11 'j11lJf1'fl tJ\I (Fermented Fish Products) 

Q) a Q .J '" I I d , ~ ~f
Fermentation 'J 1flrY'Vl'VI lJ 1~1f1fl1 11 1m\91'W Fervere 9f\llllJ 1:\11 To be boiling fll'jI '.i tJm'li'W 'UllJ 'W 

v , '1 ''1 cS C1I .,. II) 11)'" '" J '1 'lJ ~I •. 1 .1 .J0 

A"~'Jl ~ fll'Jl1lJ f1 LY 1'W 11ty 1'W'J~v~mf1~~WIf1LYfl1'J1JeJ'U l'fltJeJf1I9f~UfWI'IJ'U 'VI1 'I11lJ'WYi tJ 'l1,j'fl 'l 'U t.l1J1 

Q.J 'j) QJ ~ "Q i 'lJ'" 
~f1 11f.l.j ~mmJf1 1Jfl1 'J\911J'W1 lH'fltJ'fl 

~. iJm'fltJ \I (Spiced and pickled Fish, Marinades, Marinated Fish) 


iJm'flU\I 'I1 m(JG'l iJm~I~1J{)'WtJlJi 'fl (Ji~If1~ml~~J1~lJLY1(J'li tll~t~I1'1~ tJ \lA'V1 rY'lf1tJ!l~ \l f1 ~'W 

'" 

'lJ 
111:\~ 'jLY'fl 1 (J 

ll. iJm11lJfl (Fish Silage) 

tl (;l1'l1lJf1 ;]tJ~illPl.nUJ~~ lJ1~1f1f11'J '\1 lJf1tlmvf\l\9l1 111 tJlrYlI iJ m i 'U fl'J'fl iJ ~flllW~lll'W 'lJV 'lI'\1 " 1 

iJ~flll f.l.j::::L1J'W'U tJ'lm~ 1 1~lrh.J tJ1l11'ji1\911 f11 '.i~ il\91tlm11lJm~1J '1'W Sweden IriV 'Vl.rY. 24631'fl tJ ii 

\l'fl tl'J:::: LY \l flrvh.lt-rilJ fll 'J i ~tl'.i:::: itJ"lfU'IJV \l1fY1I ~1 f1 i 'j \I \I 1'W lltl 'j 'J tli1lPl lu"l tl'j:::: I'Vl f11 'V1(J lJ1ii f)1 'j 'VI 'fl(;ltJ'l. '" 
" ~illPltl~l'\1iJfl 1'fl tJf1V ~W\JJJ'U lfJ \91LY1'11m 'jlJ ~\PllUl m1J tJ 'j ~m• 

'li. ~il\91.nru~"tJm1J'U (Fish Protein Concentrate) 


Fish Protein Concentrate (FPC) 11m (Jil~~ il~U)ru~~ lJ1~lfl fll 'j '.i~m (JJ'l!!(;l~LYtl\Pll 'IJlJ'WeltJfl 




8 
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d IV 0 I 


!f1'lJ 'jf1EllW'j:;:;~l11'W1!J 
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~'JJlfl'JJ ~tJ 'j ~ mliJ f11'jtJ 1111 'j Ittia1~~tJ-:J~'Y! i'~m:IJj f11 l~iJ tl 1 :IJ 0 1 ~f11 'j ~fhJ ~flfJ 1m111 ~ II I 

rl l'Y! ~1J tJ ~HY1l1m 'j:IJ fl1 tJl 'W 11 "r-l ftl'lilruc;1m111'j 'Y!~,:j v-:JtJ~l 'W 'lf1-:J~1m~ i1 -:JmtJ f)1'j ~~lJ~ mviil flrufl1~ 
'QI qJ q Ii 

~i1-:Jr-l ftl'l fiw~u~ ~~'W~ tJtJ:lJi'tJ~ tJ-:J ~., un.flfl l 'WflWU 11 tJl~m1~ ~'Yh~fl1'lf 'W~tJ';!';! 11.V,:j mil \9lr-l Ufl hlii fll'j 

1FT (The Institute of Food Technologists) iJtl1 1Hl1~ fl1'jl~lJfmn11 "~~'W'lf1-:Jnm'j~ '1'rhH1l'j 
" r-l ft\Pl Ur:'1 ~ f11 'jcjfBtJ~ fl ~O-:J r-lftl'l fi W 'l'lm'Y! 1'j 1 \9l "1 1\9l tl'j ~'Y! 1 1~ 'lf1~ ~ 1~ 1<fl-:J mil1 r-lft I'l itru 'l'liJ-:J fl.:l1Jflru.fl 1'Vl 

" , 
~1'W~W~lm111 'j j~'lf1~ ~flfJ w~ l'wmhJ~m~r:'1~r:rflfJru~tJ j 1fl{)~~ 'Wll'W tl lll ~tl-:J~tJn.flfl 

o V ~ d'U 

2.2.1 f11UJtTlflqJ'U6~fll'lfln'l:l181Qm'Hn1J~n'l:l1 

l'I'l fl tJ ';j ~ "" -:J fl'l 'W fll'J i'1 fl fJ 1tJ1 tJ f11 'J!n tJ i'fl fJ 1 'lJ tJ ~ tJ 1'Y! 1 j fi B ~vi BfI-:J fI W.fll 'Vl ~ il I'l itW~~. . . 
(61 I d I QI J I OJ Q d 'lJ 

mfJl'lJt:J ~m'Y!l'jl'll-:J '1 :lJm1'JJ UI'l fll'll-:Jfl'WUr:'1~~'W tJ~fltJ ~W 'Y! 1J:IJ f11'j ~fltJ~1tJ 

m~f11 'j ~ fhJ ~flfJ 1 ~ tJ -:J ~ il l'l itru ~U'fl r:'1 ~ 'lf W\9l iJfl ih'Y! 'W \9l1l1 fl ~tJ 'j ~ fl tJtJ fl ll ~ .:J fll'j i'1mmJl~ f11 'j 

~~tJ ~flfJ 1~~'W ri1'W ~ ihf1W~ tJ-:J f11 'j~~ 'W1~ftl'lilw 'l'lm'Y! 1'j 1\9l tI~ ~r-lft l'l'Vl tJ1 tJ1:IJ~ 1l~ tl l'Yl 'W \9l m tlfll ,;! ~ntJ 
u ., • 

i'nfJ1~'W l'W ~b!\9l"" tJ \9l fl "'tJ,:jfitJ ~11~~ 'V ~tJUtJtJ~ B ,:jfl1'i ~~ f11'j Ur:'1~ f11'j 1~'lJ B-:J ~~\9l ~''Y! t.h tJ ~f{'tJ~ f) 

~w~~ ., tJn.flfl 

fll'j ffflfJ 1mtl~ tJ,:j m111'jrl' 'Y!i'tJ~~ftl'l trflf11'jl'lm~ ~tJn.flfl~mJ1J 'U\9lll -:J'Y!:IJltJ~UI'l f)~ H A'W 
q QJ q,J q q 

tJtJfl t tJ fi tJ~~ftl'l ~ 'I~'Wl'i'tJ-:J'Vl'j ' 1Jtll~'lJB-:Jm 111'lI~ tJ 

11. ~tJ 'W~tJlJr:'1 1 'W f11'jl'1\9l E'W 11l11~lJ ~ 'U ~r:'1-:J 'YJ'U'Y!~ tJ III 


'lJ. 11I 'W .fltl:IJ r:'11'W f11'j tl l'Yl'W ~'j:;; tJ~nmi 'W fll'j ~'tJE'W fl,ll1AtJ ~ltJf11'j I'lm\9l
.. 

q Q.I ((9 31d d d ~ ')) ~ OJ ~9 d .d ,.. 
~r:'1 l'lflW CVl ~ 'Y!lIm ~m tJ'W1'W 'Vl"l \9l 'Y! ';! BfJlIm tJ-:J ~r:'1I'lf1 WCVll 'W 'j ~ tJ~ l1m f11'Hl1tJ'Vl \Pl il -:Jf11'j 

1\9lfm l1l1'j fl'Y! ~m~ tJ-:J f11'j lfl\9l f11 jU'j 'j ~~lJ lf1lfl'W I U(overpackaging) 'Y!~Bf11 ,;!U'j ';! ~~ 

~11n'Wlu (underpackaging) 

~. !~ 'W ~tJlJ "1'W f11'jf1\9l1~B fl 1'I'lQ ~tJ fl1'j""~tJfl1'I'l Q~tJ fll'j 1NU~'Wfll 'j ~ft\Pl Ur:'1~ fll 'jlfi1J 
.Q Q.I rI 0 d 

r-l r:'11'l f1 ru CVl ""1~ ';i'U 

'If. fll'j i'1flfJ1m~~tJ-:Jm'Y! 1'HJ ~111l111fl\9lfll'jtJi'tJtJ ~ ,:j Ur:'1~~~'W1 fJrufl1 'Vl~tJ-:J E'Wfl' 
" , 

'W tJ fl 'U 1fl-W fll'j 'j~tJ mtJfll 'j ln1J'Vlllll'Y!:IJl~ff lJ iJfl'U~ UI11 tJrifl l'J llltJtJlI f1J Ur:'1~f11'j rB.:Ji'j tit!. . .. 

'U' fl~lJnflfl 'Y! ~tlmJHt!tJ tJ~~ \9l fl1111Ill yw11l'\JtJ -:J~tJj1f1 f1m 1l1J ~r:'1~ tJ fll'j tJBlJ i'tJ U~~ tJtJ \9l '\J 1tJ'\J B-:J 

~il91tit\I'l'ltJl'YI 1,;! '~ (tll tJf11'jlntJi'flfJ 1, 255 1 ) • 

http:iJ-:Jfl.:l1Jflru.fl
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" 
'VI1'U1ru (2546) 1~ftf1El1fll'j tJ~eJ1t'lfll'j ~n'lJi'mntJ~l'n\J'~lJuciu'li ~v'U l~t'llTIfll'j ~lJ't.J 1~eJ'UU~~ 
~ . . 

m~~lnfl ~fl 1~t'l 1~iifll'jrl1n ll,j'eJlJ~ ~'lJ~lf1fl~~WJf')'lJfll'j'lJnf1mJm 'l'l'lJVllJl 'UiJ 'VI .f1'. 2545 1'Ul'U~ 
<J <J 

flH~l'1'WlJ'H1t.1 m!l~~11,n11~ 'V'l'j~ 'Umf1'1f:WlW1 ~'lJnf1fl~eJt'l~~ 93 ~fW'lJnf1fltlm'l'l'UYhJ U~~~eJt'l~~ 
• • <J 

. , " 
62 'lfeJ'U eJ1 'H1':rYi tl l:J 'il1fltlm'l'l'UYllJ m~r-mYi'lfeJ'lJ~m~'lf 1~tJ ~eJt'l 1Jf,J Wfil'Vl1'11f1'l1'U1fll'j L'W eJ tlm fltl 'U 

" " ~ lJ citJr.J~ lt1 ~m~iY'UtJ ':H.weJtl m 'lh i''U tl 'j~'Yl1'U tlll~tlrl1f1qj1'Um'.i!fieJfl c)f eJtlm'l'l'UVllJ~ eJ fll1lJ~~ 'ff~eJl~ 
• )I " • " 

!l~~tl~eJfl.flel ~U !l'lJ'lJYilPi'tJ'I fll 'j c)feJ i~'Utlm~~'I'i''I\Pllre)eJci~ 58 tlm~~cimh.I'Hrmr'U;'U reJt'l~~ 26 ~m~ 

'1'U 1m ~m'.i 'lJ '.i '.i 'ill 'U ~'I'V'l m~~fl'fftuW1fllf1' fll '.i ~~eJ1t'lfll'.i ~tl'Ui'flEl ltj~ l'1'l'UYllJuciu'liIV'U m'.i I~1 t'llJtlm 
~ q u u q 

') ~ i .Q ~, ~ dQ iJ~ )I
'ff~ ~~t'lm'lJ f,JlJ~ 'U~flEltU~ 'U fll'.i NM1'\'lf1'U'U~ tJ'U ~lJ'lf'Uum1'U'ff1'.i~~mt'lm~U~f1~fl!'U 'JJ 'U'U 1 eJel~~ 2 

~w"rl iJil 55°9f 'U1'U 10 l'U 1Yi N~~.flruc;1m '.i'U '.i 'j~1'U~~ HDPE ~qjqj1fllf1' In 'U i'f1El1 1t.1~'lv'U m'lJfl lJ 

eJru 'H f1 il~ 2-4°9f ~llJ1'.itun'Ur-l 0.~.flru CVl1~'U 1'U ~'1n~ 30 1'W N~~.flru cr11J fl ~ ~ I'U 'U fll'.i eleJ lJ i''lJ '.i llJU1'U 
q ~ IV q 

. " 
f1m'l (2.5 1l1f1 5 fl~U'U'U) U~1J1W ll'U l~'.i I 'il 'UYi'.i~I"wl~'I'l'l'HlJ~ 18.93 iJ~ ~f1i'lJ!lOO f1i'lJ U~lJlru'il~'U'Yl• 

" 6
1 V-'I'l'l'HlJ~ 1.9 x 10 CFUI flflJ '.ieJ'I~'IlJl~mJml1'UYllJ!lciu~'Um'.i '[J 1'U t)'I HDPE tlf'lJ 'U '.i '.i t'Jlfllf1'1J 

. ." 
q q 

Tl ~U'U'U fll'.ieleJlJi''U'nlJYi 2.0 tl~lJ1ru l'U lmlll'U Yi'.i~mell~l1'1'HlJ~ 19.25 il~~flflJ I 100 fli'lJ U~lJ 1ru 
6'il~'U'Yl1V-11'1'HlJ " ~ 1.6 x 10 CFUI fl f lJ ril'Uuml1'UYllJl!ciu~'U'U1'.i'ilm~ PS 'tleJ Yl tllJ PVC In 'lJ l~'U1'U 

. . " 
~.;j~~ 27 -1'U iifl ~!l'U'Ufll'.it'l tJlJf1JnlJYi 1.8 tl~lJlru l'U l~'.iI'il 'UYi '.i~mt'll~I1~'H lJ~ 20.60 iJ~ ~flflJ/100 

" 
f1i'lJ tl~lJ1\l! ~ ~'U'Yl'.iV-'I'l.:J'HlJ ~ 1.1 x 10 

7 
CFUlf1i'lJ ~1~~N~~.flrucr1'U '.i'.i~ l'UQ'I PE In1Jl~'U1'U~'l~~ 24 

. ." 
1'U 1Jfl~~~'U'Ufll'.ieleJlJi''lJ'.illJ Yi 1.3 tlllJ1 rul'U l~'.iI'[J'UYi'.i~ !'H ell~'I'l'l'HlJ~ 23.20 iJ~~flflJ!lOO fli'lJ 

U~lJlru 'il~'U'Yl1 V-'I'l" ~'HlJ~ 1.2 x 10
7 
CFUI fli'lJ ~llJ ~1~'lJ !l~~1'U'Ylfll'lleJci1'1 Ill 'V'l 'lJfll'.i I '[J~ ru'UeJ'I '[J~'U'Vl~ V-

Ol q u q 

~vhi,rlfl~1 '.i Tl'Vl•fl'lfiJ~ 

.::::to 4I::t. I Q.I Q 9 ~ " tl Q .ct 0' d ~ £:lo ?I jJ ~ 
eJ'Yl 1i 'W~~eJfll'.i ~~ ~'U ~'[JC)j'eJ meJ'U'Yl'.it'JITllJ fleJ f11'lf'U~'lJ'.i'.i'ilfl~llJ'UHHJ~~ 33 '.ieJ'I~'IlJlfleJ 'U'U1~'UeJ'I. 
~" " eS d Q aci d ~Q'If'W,j~1'.i~W~~ 26 !l~~ '.ilT11 '.itJt'l~~ 18 fl1'.if1'flEl1m~1J1\.J fl1 '.i'Yl mlJl~ZYlJ l'Uf11'.iN~~ tl mtJ'U'Yl'.it'JIfllJ IlJ tJ 

!tl1t11J l Vi el 1Jfllj Vi11~lJ l~ellTI~tJ'Itl~lhHfl iim~'fl 'W'lJ i1 fl1 '.il~5~n~hlJ tI ~ 1~ mfliitl 4 : 1 l~t'JIn'U 
. . " 

U"111lVieJru'Hilil,rt).:jfl eJ'U Vi11~ lJ'Ul 'U 12 'ifJ llJ 'I U~~fll'.i Y\ l~ lJ 1'flt'l lTI ~eJ'Itlm hJ'\1 1Lfl ii8 20 % l~el. .. 
In 1Jtl {\1H~mu'H f1il,reJ 'Iri eJ'UVi1~~ lJ'W 1 14 16 i'lllJ'I 1~i'1Jfll'.ieleJ lJi''lJ~'IZY~ l'UlI~~~lTI U~ r-l ~fll'.i 

.q ~ ~ q

" , ,, 
'Yl~ 'ff eJ 'U l'1 1~,j '.i ~ ~1'Yl iYlJ ~bl'~1'U ~f1Elru ~U'.i 1f1~ H~~!i'1 eJiYlJ ~~'U eJ ~tl m~'U 'Yl~ V-I~lJ Yi r-l ~~1'U 2 iTI iJ 

H~ f1~l ~n'W mh'l1Jt!el rl1flqj (P£ 0.05) l~tJiTI~ B ~UmhHf1 ii8l~~ l~f'U fl~U'U'U f11'.il'1'fl 'ffB'lJ'Yl1'1 

tl '.i ~ ~ l'Vl iYlJ ~ff ri eJ 14 'Yl eJ ~ J{1'U ~f1 El ru~U'.i 1f1~ iY !W~ f1 ~'U bJ'I f1i1 II ~ ~ I ~ i'1J fl~ Ul,! 'U f)1 '.i 'Yl ~ ~B'U'Yl1'1 
. , . " 

tl ':i ~ ff1'Yl fflJ ~'ff'H ~'l 'Vl eJ'fl ~114 iY U~ ~ fl~ \.J ~ 'I f1 ';h 11 ~~'W1J U~1J1il1 *'ff~l1J'U tJ ~'l 'U U!lJl WYil9l1 '[J 1flU'U1~ 

http:U~~fll'.iY


11 


aw 
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., 
~v~~l~fifi~u~~~vi~nl~ 

d' 

ft'Uf11'HU 

1~ !m:;;f11~\1~f11~ 
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l'ie:Jfl'WI'iV1J 

'j:;;~1JmllJ 



J 
tJ'YI'YI 3 

, v 

lflHm1i<ijm~eJ\lm1TIWJ'Lnl'l ~Vlilrucvlm'VlTm'lh1'l.hl1f)'lJmth~\PI ~n~ru~'lJ5 'l lm'lfl l';i 
, 

'U .. , 


11J 'W fl l 1 1~m -w 5~ tlfJ'eJVl \) 1flfll 'j TIWJ 'W 1~Vl 'j I! fl ~ fl 'j 'j :wi n fll 1 I'l~Vl 5 TH 1'j!!'l.J 1 1 'l.J 'ill fl 'l.J fl l oJ 1~Vl l'Wfl~fl 1J 1 

'U 'U 

3.1 1i.T~Ui:l::~Uf)~w.;h,n'Ufl1'111l[J 

3.1.1 19)tJ~'Um,n'Ufl1 '1 'Y1"i:ltN 
3.1. 1.1 

3, 1. 1.2 

3.1 .1.3 

3.1. 1.4 

3.1.1.5 

3.1. 1.6 

3.1.1.7 

3.1. 1.8 

3.1.1.9 

'l.JmJl~\PI i~!!n 'l.JmtJfl 'l.JmVl~ !~V'W 'l.J m~~fl 
v 

illVll l:ll'l ';ilV 

... '" 
!fl l:l5l:l~!eJVVl 

19f!~VlJ i'W iVl';ivl 

'" ,
V'Vl';il 

~1fl lvw 

l:lfl ~fl~ 
'U 

" il l!!~ ·n}w 
" illl1'W'l.Jl~lJ 

" 3.1. 1.1 0 9$~d'IJld 

3.1.2. 1 
.,j 

lm tl \lUVl TC 22 MEATMINCER 

3.1.2.2 !fl ~tl.:j ~' l:l~ 

3.1.2.3 
.,j ~ 

lm5'ltJUfl:lJ';itJ'W BINDER 

3. 1.2.4 
a v cY 

lfl 'H J'ltJ \PI fll9f WITT-GASETECHNIK 

'" <V3.1 .2.5 lfl 1 tJ\ltJVlf!tlJ tlJ 1fll fY MICRO CONTROLLER SYTEM 

'" <V3.1.2 .6 lm eJ\l~Url~lJ CUTTEX M I8 
, ." 
~ QI 0 Q.I 4:::t..c::t. 

3. 1.2.7 lmeJ'l'}f \l 'W l 'Vl 'W flVl\)VleJfl ARC 120 Adventu rer 

3 .1.2 .9 fl~fl~l1'l~!l91'W ll:l~ 

3. 1.2.10 I~V'l-ijVl 

3.1.2.11 9l~Hm~ 

http:3.1.2.11
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'" 'J}3.1.2.12 bf1'H)~mHm~ 

3. 1.2.14 m~ 

... t tI 0 Q cI c:t(lJ

3. 1.3.1 ~UmtlHnl1 ';j1J1bml~l1fJ rum'W'Vll~!f1lJU~~f)1vm'W 
, >I 

.o:!i Q.I C:t I 

- bf1 'H)~ 1~ml lJ'lrU (Moisture Determination Balance rU FD-620) 
, >I 

- bf1~tJ~l~U~lJlttn'h~'ff';j~water activity (Aqua lab Series 3) 

- !'f1~tNl~ mllJb'lh..!m~ -~H 

, .. 
- !f1~tJ~l~U~lJ l ruliimllJH'ff 

... 1 tl o QI 4 ;/ Q iEiJ tI
3.1.3.2 tJ uf)';jru 'ffl'11 ';j 1J 1!ml~l1 tlruml'l'Vl l -HJ~ 'U 'Vl';j V 

q • q 

iJ " 0 (lJ I .et " 
- ~tJ1J~ lJH) 'Uffl'11 ';j1J"JJ1!'b"tJ (Hot- air oven) 

'J} ok '" , 
- 'I1lJtJ 'U ~ml lJ ~'U(Autoc lave) ~'U 1941X 

'J} , '" " 
- ~U lJ b'Wl~b'b"tJ (Incubator) 

" ,
'J} _ I '" '" 'J} 

- ~u~ tJ~!'b"tJV'I1tJ BOSSTECH 

3.2 mlV!':il-D fum flOu) l ....ml~8"JflTHOU l'mnNiiVlNWorl ill mhnJ1~ ~ 
, .. 

!~tJl~yji1\9lJlru~umtJ 1~~Htl'1 tJl1 UftfrElltJ1Vf)1';j !nui'm:/1 !l'1vtJ lHi1\P1Jlru~1J';j';j ~ l uu';j ';j~
q • q 

'" "" "'11]1' \J]'J} 'J} d \J]'J}'" <>'J} 
nru "YII'l 'UHU U'VI !~ltlt1fH !tJ U num !flU n'Vl~ru'l1l'JlJ'I1tJ~ .. 
11m 6 !~v'U i 'W fjru fflJ,j~~l'U~N '1 ~~ 9itJ1u ii 

3.2,1 fl wtT1.nWl'Yll-3fl1U.fl1-W 

- if '1~!f1~tJ~l~~ l if 

" , 
- f1 11lJ'b"'U'" '1"'IHmtJ~ Infrared Moisture '" Determination Balance FD - 620 

, " 
-~ !flV'l~bf1~tJ~lI'1U~lJlrutJl~'ff';j~'1'WtJ1'111';j AquaLab Series 3 

>I " 

- U~lJlru!~tJ~i1'U'Vl~VYl~'I1lJ~ (Total Plate Count) ~I'1 UU(l~lTIlJ1~l fl Frazier, W.C. , E.H. 

Marth and R.H. Deibel (1968) bm::; A.O.A.C (2000) U~::;u~lJlruvm'lu~::;';jl (Yeast and Mold) 

~~UU(l'l l1i lJl'il lfl Vanderzant, C. and Don F. Splittstoesser (1 992) U(l::; A.O.A.C (2000) 

http:3.1.2.12


3.1 

-- ... --------~--------------------­

iJ. 11)" 'HJl m!(j:::llB1J~f)l ';i N~~ll(ll~tl/ll mW~iJ 

12.00-13.00 iJ.Vi 30 

"" 'YI 31 

13.00-16.00 iJ. 

nm 10. 

http:12.00-13.00
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ill';) 

100 


N 



, 
~ 

UYln 4 

, y 
"'l d 

1 jill ~fl1';j1.0mltJ'l fll l~\PlJ 'W1 Hi1\91i)ru 'l1tJ1'Y! 1 'm lh ',nJ 'D 1flUftl'W1~\91 Hft fl1 'HYfl'lJ1tJ1 tlfll 1! flU•" 

.4 a v "tJ Q _I oCt 
4.1. Nafll'~fln'lnB lQn1".i!m.nfll:ll\,llfi'.itllJal Pl ::: lfiU\,I 

'il1 fl\9111 1 'l ~ 4.1 ~U11fll1" !iJ~ tI'W!!iJft'l~liY 'tJtJ'lJw+~fl'lJm\91 ~!.wm,J h .lU ) 1 'ili)WGV1 

Q'ltJ(JiJIUtllJvJ tJv~!rleH~u 1'Wf,)ru l1.Q iJ'I1'tJ'l (35 tJ'lft1!'lHU;V);Y) 1"~v~nm 6 ~iJ\911,..j \911"l'il~liY"l fl "1 
y • 

2 ~iJ \91 1,..j i'lu 11'\.h~~mJ'Cl 1\91~ !.wV'W ~~l ihY;' rl'W 'Vlfl~iJ \91 1,..j IUtJ 'l 'D 1fltl'l tJ~ iJ!UVlJvJU tl~ iif)W );ylJ U~ 
q £II QJ II 

_!OJ '" oe'l ' _'Ii '" Ii] '9 'lI "" OJ 0' d , i Q ' d ... '" 

lJtl 'lfl'W fll 19flJH1 'W'lJ tJ'l!!);Y '1 !!~~lJ tJ'l flU 11J ~ 'yH'HWlflru cn'Vl tltlfl1V 'Wfl1')j''W~U 1" 1" 'il !fl\91 fll''iTU 1!);Ytl l1 'Hllfl \91 
<U Q 

fll 'j!iJ ~m.m iJ ft'l 

1"~tI~nm (~iJ\911 11')
"'''>

I'l ru );Y lJ U\91 'Vl1 'l fll tI fl1 i'l 
Q 

0 2 4 6 

y 

m1lJ 'lf'W"" (%) 33,5 36.4 39.3 39.5 
, 01 dde 

mltJ!\91tJmtJl'l\911\91 0 ,822 0 .826 0. 827 0 .828 

, d 

m);Y 2.5 YR 2/4 2.5 YR 2/4 2.5 YR 2/4 2.5 YR 2/4 

" 
'iJ1 flfll 1 ~f) 'lJ lm 1 1J ~'W1'W 01'Y!l 1" ~ U11 

d 

'Vl 
i,I I I iJ 

1 \91 tl iJ~lJ1Wm11J~'W'vh~lJ ~'W 'il~! Wl fl~l'l rl'W 

tJtJ fl 'liJ 1 \91 t1 ~ m11J ~'W!~1JI'i''W~ 33 .5% , 36.4%, 39.3%, 39,5% !!~~!rltJ'Yn~1 1tJ!\91tJ{!!tJl~ii fi1 !~1J I'i''W ~ 
d Y1 9J I I ~ , rI .o..d ..:::l ~ ~ .Q d ~ 

0.822, 0.827 , 0.846, 0.97 'D~!'\1'W ~\91 11mmll1 ')j''W!!~:::mTm\91 m!!tJ 'Pl\91 1 1'l 1'W 1I 'lJ'W'illfl!\91 lJ!(lfl'WtJ tI 

laU'l 'il 1fl"'1JU~'lJ tNtJ~iJtU vuvJ tJ tJ~J\.jffl lJl)(,llJ t> 'ln 'W 1'l111J~'W tJlf11ft!!~~ .yjU !lff '1 ~,,1~!~ 'W fl1 'l1''U~ 
OJ 

~BU1 'j ~lvltllJtl'lrl'U !!);y'l!W~ml1J~'W rl111 i'U Hi1 IP1 i)ru cvl~! ~tJ 1J fJru fl1~i~~ l mritJ '1 ~j'UmY" '1lJ ~ \91 
'" m1lJ ~'U tW~'tH)'lI11 ~Tffl lJ n tli'f1 f.1 1HftlPl i)ru cv1t> 1l1 11" 1'I1'1'l " l1 rui11i'l 'il'W ii'l1itJ~u ~1i11'l 
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2 

4 

6 

o 

Aw 

1 8/4 

2 7/4 

3 

0.8 

3 

fl~l.,Jn'WlJlml~;;; vH'l 
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d Q.II Q Q.I d'9 Q.I.... , d I 1 C\ QJ d'.c:t t ~ ~ ~ OJ I 

f11 '.i If) 1J'.i fl £l l ~"ll f)W CV1 b'W'.i~eJ~nm 3 ff u ~nl1 m pH 'W ~" llf)W CV1 lJ fI11'WlJ'IJ 'WI 'HW "1 ~ -3 U(i) 

fil ~ l~hJ !lll fl ~Nf)'W lJ1 f1 U" ~ ~ " 'illflf11'.i fY fl £l l '.i ~ eJ~nm f11'J In'lJ i'fl £llfi l pHi 'W ~ii (i) JlW C¥11 ~!fh.J 7.00 

fil~ \l~!1JtJ 'li1~~U 'lJfl1111 m'il~ty 1~~1d'iN 'illflU'lJfl'Vil~ mY1'W 111t1i'il~!~lJ l 'il~ty !rlvpH1Jfi llJ 1 flfl116.0 - 8.0 

(i)"8~ 'il'Wf11'J In 'lJi' fl £l l f11'.iln'lJi'fl£ll~ii~.nw C¥1'i. 'W '.i~eJ~nm 3 -ff''ll~ 1,1 fi liY~H)~ ~ii (i)JlW C¥1 -ff''ll 'f1 1l1U'.i fl 

"hJi1-3-ff''ll~l ,1~'f1Vllm'll~ eJ'W UU" -31~VeJ"] Ul91fil~ l~l:UU(i)fl~ l~f)i.HJ l f1 (i) m)~f11 '.i In'lJi'mn 

. .co. c!o"
4.2.2 flWfll 'W 'Vl l-3'il"'W'Vl'.ieJ 

(CFUlg) 	 (CFU/g) 

o l :U 'W 'lJ 

1.6 x Id 	 1:u'W 'lJ 

2 	 6.8 x 10
2 1~ 'W1J 

3 	 2.7 x Id '1~'W 'lJ 

" 
'illfl1l1'.i 1-3 'Vi 4.4 IIff~ -3~" hln'W ~ ii'W 'Vl~ v'W'lJ 11 ~-3 UI91 In 'lJ i'fl£ll V-I ii (i)JlW C¥1 -ff''ll m 11m fl 1'll 'il'W i1-3 

" " 	 " 
-ff''ll'f1111 'tl ~ l1'1eJ 'IJ V-3 f11 '.i In 1J i' f1 £11 '.i 1lJ '.i ~ eJ~ n m f11 '.i ~ -3 -ff'W 3 -ff''ll ~ 1".r~ 1'W 1'W ~ ii 'W 'YI ~ v~" l1lJ ~ i 'W 

~~(i) JlWC¥11J f11'j lytlJ ~'W mh:!lPi m li 'il-3 hW~1'W1'W 'ilii'W'YI~ V~-3l1lJ ~!ytlJ~'W 'illf11~lJ\Pl''W ~U'ileJf111 22 x 10
2 

• 
1J 'W i1-3 -ff'tl 'f1111~ 3 ~ 2.7 xl0

3 
CFUI fli'lJ 'illf1 f11 'H'll1 eJ 'U! ~eJ'lJlJ1 (i)'j'! l lJtl meJ 'il ihJjlJltll ~~'W 'YI1V 

~" "l1 lJ~ 'lJ V" lJ1 IPl '.i ~ l'W~ii(i)JlW C¥1'lllJ'Jj''U ~'il-31J 'll~lJ1tul~If1'W Ix 10
4 

CFU!f1i'lJ 
" iI I 	 I 

~-3,r'Wtl~1l1 01 ~ ii'W 'YI ~V'IJ'il" ~ii(i)JlOl C¥1~-3l1lJ ~'Vi 1J~l'W TU ~h.hf1'W lJ l(i) '.i5I 1 'W1 1"~ l:U ri -3 ~"~ 'ilf11'.i l-ffmJ 

lav'V11-:!1J ii'U'V1~vi 'W ~ ~IPlJlW en~-:! mj1~ll~If1'W -ff''ll'f11 M~ 3 'U'il~f11 'J In 'lJ i'mn 111fl1Jf11'Hn tl i'mn~ 'il '1 tl~f)
• 	 <u 

, " iI 	 I I 

~~ 1Ju'W11u lJ f)n L~lJ~'U 'U'il "~ l'WT\.I 'ilii'W'YI~ v~'W~'il i'll~f1 ri-3 V-I m'hi'l1'If1~ f11 'J I-ffmJliYmi1tJ-31Jlf1 1Jii 1.J'V11v. 	 . 
" • 	 J/

1~ ri1'U ~ l'U l'Wfbl'l'u"~'n 1 ~tl'.i1flf;Frf)£I01~'U'il-31fl 1 "tj'U'il"uffl'l'lm ~'.il~-3UI91!1lJf11'.i In'lJ i'mJ1 'il'W iY'W~~ 

f11'.ifYml1!1J 'W'.i~eJ~nm 3 -ff''ll~111 

.01 "OJ 14 ~ _t':! 
.. 

_, "" 
4.3 	 m'lfll'HHl't:l l tllQfll1Ul'U 'H1't:11ItTO'U'lfllU'nJ1UI:I11,u"l 


" 

V-I " f11 'J 1Pl '.il 'il ff'il'lJfJ OI fll'W 'IJ'il -:! V-l ii lPl JltU en'llm1..h~ 'f1 1~eJ1~ f11'.i 1~ fJOIfll'W 'YI1-3f11 eJ fll'W 'YI N Ifl.1J 

Yll~Vii'W 'YI1Vu,,~ 'YI1-3'll'.i ~ ffl 'V1 -ff'W:rff U"~fYf1 £1 1 'ill~ f11'Hn1Ji'ml1'U'il-3 V-lii(i)JlOl en'ill'l11'J u'll '.i ~ 1.J 'il l o'llm 

http:fl�ll~ii~.nw
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Jl~~ ~!n1Jffl1:111~~ ~tU1-1 iJiJ'l1'el'l 1~(Jl~fl1'j\P1n1l1~fJtUm'W 'i1fl 31hl ll1 hl nm 15 lhl N~fl1'j 
'fI'j lll'ffel 1JfltUm 'WU'ff~'l ')'l IPl 1'i l 'lVi 4 .5 H~~lPll'n:j~ 4.6 

q 

d .., 

tfl1J 'Hlll1 L* a* b* 

.; ~ 
1'l:IJlPltJ 44.19 14. 50 41. 25 

3 1'W 43.28 L5. 12 40.65 

6 1tJ 42.52 16.85 41.12 

9 lhl 42.52 16.85 41.12 

12 1 'W 42.5 2 16.85 4 1.1 2 

15 lhl 42.40 16.02 42 .65 

, 
fl1 fl tU fl TW 

q 

Aw tJ ~ :IJl tU 1)
q 

i'1 hl'I'1~6 

d .., " 
!fl 1J m1J 1 '\1'l '\1 :IJ ~ (CFU/g) (CFU/g) 

3 1'W 

61hl 

9 1'W 

12 lhl 

.., 
15 lhl 

0.319 

0 .412 

0.440 

0.480 

0.480 

0.480 

1.33 

1.67 

2.22 

3.25 

3.25 

3.25 

< 25 

< 25 

25 

65 

65 

65 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

1)lfWll'jl 'l~ 4 .5 ml~lPl1'il'l~ 4.6 'W1Jllfl1'j!tJ~(JhlHtJ~'lfJtUm'W~l hl~N 'l 'Utl'lNi'1IPl.f1tUCVl1 1:l'mtlfl 

ni en Id tl!n1Jfflll l~~tU'\1iJ iJ'l1'tl 'l!l1'\.mm 6 l$itlhl ~l~'1.H)'lNi'1\Pl.f1ruqf ~1 L* a* Hf1~ b* ~~ l!l4:IJ~hl 
d " d r Q.I I ~ Q.I If .:::l.::::t j) J d !V I r 0 IQ 
mtl l-A tl U GIHHU'Hdl~1Vlll~ ffMlfl~9'1~~lJm'IJlJ'IJ'\.H" fl t.H)(J UTUm water activity (Aw) Ut'l~ ullJl ru 

http:Idtl!n1Jffllll~~tU'\1iJiJ'l1'tl'l!l1'\.mm
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mllJ4'Wh.jN~\9\ilrucil'!~lJ~l-Hg t1"j'fltJ !!1'11l-..!~~el~!1mf1l'Hf\'IJ 15 ll-..!~lJJ~ 'JJ1 ruwater actJVlty (Aw) 

" , " 
!![1 ~JJ~lJ l rufl l 1lJ91 l-..! f1 Er~ hhnl-..!!t1rucil'lJl\9\ ~ i ll-..! flll1l-..! ~ lijmJJ~ eJ1HYiel'IJ fl'IJlJl\9\ ~ 11 ll-..! JJ m 1Ufl',Hlmm Vl 

!! ft\P1~-J l '\l~'U Vl~ ttll ftllJl~ m'\l~UJ 1~'IJ l\9\ll-..!N~\9\ilrucil'ml1l~ J'U i~ !1ll-..! ftflll~~ lJJ rHlJl~'l1'lJ fl'IJ
• u 

f1l~ 'il~UJ!fI'IJ 1\9\ 11 !fJ! '\l~ UJ!~'IJ 1\9\ i~tIlt1'JJ1tl ~~ft~~fl~~~fl1J'tJ~'JJ1ru '\l~l-..! Vl~ 6i~l1lJ~ U[1~JJ~lJlru
u u • 

" 
N[1f1l ~ \9\ ~1 '\l ft~ 'lJ fJ ru fll'W'U ~~ N~ \9\ilru cil'JJm'lh~\P11 ~ ellIlf1l J l~ fJ rufllW'YlHf1l elfll~ 'Yl1~ !flii 

Vll~ '\l~ml~ iJ U[1 ~ YIl ~JJ ~ ~ ftlVl-ffWrft U[1 ~~m:llmeltll'Hf\'IJ ofm:ll'U~~ N~\9\ ilrucil'ml1l mJJ ~ ~JJ '\llmhn. .
", , 

~ 

111~~ Yi!fi 'IJofm:l1 t1'Yi~ ru 'l1 fllJl1'~~ 1\P1t11Ilf1l~\9l~1'\l1~flrufll~Vltl 2 !~o'U !lll-..!!1m 6 (~6'U N[1 t1l':i 
q qJ q q 

. 
, 

I'ln'\l '('H) U flWfllWUb1\P1~fl~ \91 l~l ~Yi 4.7 U[1~\9\ l'n ~Yi 4.8 

L* a* b* 

34.06 14.40 21.15 

34. 17 15 .1 2 20.55 

35.22 16.5 5 2 1.12 

36.45 16.52 22.65 

'\ll t1\91l'n ~Yi 4.7 U[1~\9\ l'n:,j ~ 4.8 ~U -J lf1l~!JJ~tll-..!UJJ[1 ~fJrufll 'W ~ll-..!l'1l~ 'l 'U~~N~\9\ilru cil'JJm 

ILH 'U ftl-J l-..! I'V'l'j !rl~ I f\'lJoft1m~~rul1 fJlJl1'~ ~llll-..!nm 6 l~ ~l-..! ~liY'U ~~~ ~\9lilrucil' ~l L * a* U~~ b* ii fi l 

~ .J d 'jI .& I • ~ QJ 0' od d ~ d d 3J *Q) J 

l'W lJ'Ul-..! m fl'W~tI ~'l l! ft~~ll\9\l~ tIl ~~[1\9\flruCVl'\l~lJft l'U lJ'Ul-..! mfl l-..!~tI ft1'Wfll water activity (Aw) U~~ 

.e::::. A' ..:::::. Q.J fI Q J d 'j) QJ fl d ~ ~ I":::::'I I

JJ~ lJlWfll1 lJ 'IJ'Ui l-..!~ ~\9\flru CVlI'WlJ'Ul-..!H'lt1 l-..!~tJl'lJ'l-..!tll-..!U \9\ 'W ':i~ tI~!1mf1l~!t1 lJ 6 !\P1~l-..! flllJ':i lJ1Wwater 
" . 

activity (Aw) U~~ JJjmw mllJ ,;jfl-..! Er~ lJJ!nwt1ru cnmm j)"l l-..! flll1l-..! ml1mJJ~ tI'IJ!Yi tI'IJ fl'IJlJl \91 Jl ll-..! 11m 
, , " 

w-1l-..! t1 'H)U(lJN'l1. 1040/2548) ~lJJ~lJlruwater activity (Aw) Yil'lltl-Jl 0.7 u~~ JJ~lJlWmllJ~l-..! tJ'mJf1 -Jl 
" , 

12% (\jiJ tl l , 2550) Uft~~-Jl ~ il 'W i'l~ 6lJJ ffl lJ1H1! 'il jtIJ !~'lJ1\9\i l-..! ~ il\9\ ilru cnm11 1'jt!'W ilPi' !lll-..!ftflll~Yi 

' JJ rH:JJl~ ftlJ nU tll':i! '\l ~UJI~U 1\9\ 11~ ~!'\l ~UJ!~'IJ l\9\ l~tJl tllJltl ~~ft~\P1fl~~~fl'IJJJ~lJlru '\lilm'l~ 6~~'l1lJ ~~ 
u u • 

9 41 d o' cJdQJ ,;:I1 Ci 

W'IJ ll-..!Nil\9\ flruCVl 86 CFU/g U~~ U~lJl ruV ft\9l':il < 10 CFU/g !lJ~!t1'IJ )f1lJ 1IlJ'Unm 6 !~~l-..! fJru fllW 

~l'U ~ftlJl1~ 61~lfl 'UlflW~lJl~l'Ji l'U ~n ll1 'U ~H'lf'U fl'U 
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\lll'lH~ 4.8 fl1 'H'tJ ~fJ'Wt1'tJ~~ fJrufll'W~TW~l~'l '\J tJ~ r-I ~lPl tlru cvl'tJm U~'W ff l;j 'W 1'W 'j ~ L~ 'IJ 
i'flEl1 l)~ eJru11 fJiJl1' tJ~ 

, 
n:EJ~LT~ l fl1'j fl1 fl ru fll 'W 

q 

d '" Lfl 'IJ 'j fi ll1 Aw " 1'l11lJ<Jf'W(%) U~lJ lru1)i)'W 'Vl~ 6 
q 

tr~ do rI'j"lJ lru UfflPl 'Jl 

" ..1~l1 lJ \P1 (CFU/g) (CFU/g) 
.;. ,., 

L'J lJlPl'W 0.35 2 1.20 < 25 < 10 

"" 2 L~H) 'W 0.422 1.90 < 25 < 10 

"" 4 !~ tJ'W 0.445 2. 59 < 25 < 10 

6 L~t) 'W 0.478 3.45 86 < 10 

«t .. <V "V " 4.5 ~i3fll'lftfl'l:llfllqfll'lm'U"m'l:ll HHl'lflfltY1:fU !'W"5 

" r-I 'l fll 'j m 11) ff tl 'IJ fl ru fll 'W'\J tl·:U-l i)lPltlru cvlU mUl ~\P1 i \P1 tJl~ fl W1\P1 flrufll 'W'Vl l ~ m Ufl l'Yi 'Vll~ LfliJ 
q q 

'Vll ~ ~ i)'W'Vl16 Un~ 'Vll'l U'J~ "'1'Vl~:JJ ~'" Lm~ffmlTtJl~m'j L~'IJ -rmn'Utl'l r-I~lPltlru cvltJ1111'j U'tJ'J ~ U1) 1 f1'tJm 
", . 
Ul~\P1 ViL~ 'IJ -rmnllVitJrul1fliJl1'tJ'l hWl~m'j\91'j11)1~flrufll'W'Vlfl 31'W Ltl tJ nm 15 1'W r-I " m'j

q <u q q. , 
1Pl'J1'ilbltJ'lJ llJrufl1'WUbl~'l~'llPll'Jl 'l Vi 4.9 U'f1~lPll'jwVi 4.1 0 

d d ' ... ld ... 1 v Q.I cf"1 ~I Q

1) lfl \P1l'Jl 'l'Yl 4 .9 U'f1~\P1ldl'l'Vl 4.10 'Vi1J 1lm'jLunU'WUu 'f1'lfJrufl1'W~1'WlPll 'l '1 'UtJ'lr-lnlPlflruCVl Iff 

mtJfl fflJ'W l 'Vi d lritHn'IJ -rmn ~tl rul1fliJl1'tJ'l!tl'Wnm 6 !~tJ'W fhiY'UtJ ~r-I ~lPltlru cvl ~l L* a* Un~ b* u'fh. . ~ 

~ .1 d jI Ji ' Q.I ' Q (lJ rI d.::i Y J d ~ 
1'WlJ'U 'Wlflf1'WtltJC)j'~ Ubl~'l11l'ntJEJ1'l r-I'f1lPlfl ru CVl1)~lJm 'UlJ'U'W!'f1 fl'W tJEJ ri1'W~1 water activity CAw) U'f1~ 

" , " 
-USlJ 1rufl 1 llJ<Jf'W1tJ NftlPl nru cvlL'WlJ~'W!~mrmJ ul'il'W 'j~EJ~nmm'jLO'IJ 15 l'W~lU~lJlWwater activity 

" . 
(Aw) LHl~U~lJ lru fl1llJ<Jf'W nV'lllhn'W Lf1 tucvllJl lPl 'J ~1'W f1111'W ~!1im'tJ~ U'IJ LViEJ'lJtl'IJlJlm ~ 1'W l-ffm tl f1 

" . 
bllJ 'W i 'W'j Ubl\P1'l ';h 1) ~'W'Vl 1 tJhJ blllJ l'HH1)~WL~'IJ 1\911'W ~~ \plllrucvlm111'J iJ'W l~ LtllJ blfl11~ Vihhl1 lJl~bllJ 

• • u 

tl'IJ fl1'H1)~t1J I~1J1 1Pl l1 ~t)!1)~t1JL~'IJ i \Pll~EJlf1lJl fl ~'lff tJ\Plfl ~tJ'ltl'IJU~lJlru ~~'W'Vl16..f~l1 lJ \Pl U'f1 ~-U~lJlru 
V ff~'n~'W'IJ1W'l~lPltlWcr1 lrimO'IJ -rmmlJ'Wnm 6 L$\ tJ'W fJrufll'W~l'W ~ ~'W 'Vl1 VllJLn'W!m U cvllJl\Pl d5Il'W~ 
nTl1 lJ ~L'.111...1 tl'W 
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, d 

'J~V~nmf1T:i m~ 

~ OJ 

if)1J 'Jfl '!oJ 1 L* a* b* 

~ 'JI 
t'JlJlil 'W 44.19 14.50 41.25 

3l'W 43.28 15.12 40.65 

6l'W 42.52 16.85 4 1.12 

9 l'W 42.52 16.85 41.12 

12 l'W 42.52 16.85 41.12 

15 l'W 42.40 16.02 42.65 

't'I)JUU't'lllJ L* 

a* 

b* 

f11fl111l~'h~lifil o- } 00 

d 
'" d+ ~U~ \l - ff t'IJ tJ 1 

" d ... do"" 

+ fftlHH1\l - ff'Wlt\l'W 

" "" Aw fl1UJGJf'W(%) U~1I 1t\HJ~'W'Vl~6 
~ '" •tf)'U'J f1'!oJ 1 " 'I'i\l'l111~ (CFU/g) ( FU/g) 

~ 'JI 
tnJIil'W 

3 l'W 

6 1'W 

9 l'W 

12 l'W 

15 l'W 

0. 319 

0.412 

0.440 

0.480 

0.480 

0.480 

1.33 

l.67 

2.22 

3.25 

3.25 

3.25 

< 25 

< 25 

25 

65 

65 

65 

<10 

< 10 

<10 

< 10 

< 10 

< 10 

4.6 ~tlm'ifln'l:l181qnuAii'U~nl:ll'lhmitl1l1m.hniltl 

~Hl fl1 'J1il 'J 1\l~tJ1JfJWm'W'lJ tJ-:J~~lililw cvhJm~5 1~W11if)1'Jll'l~wm 'W 'Vll -:Jfl1 VJHYl 'Vll-:J 

tflii 'Vl l \l ~ i1'W'Vl~VtW~ 'Vl,.nJn~ ~ l'Vl irll ~tr Hm~ftmnm~f)1'Jt~'Ui'fl '!oJl'IJ{);jfj ~lililwc0'm'l11'JHl.i'J~1.i \l1f1 
", , 

'lhm.h~~ ~t~'U 1f1 '!oJ1H~~W'l1JJiJ~U;j 1I'lV11if1nlil'J1\lll'l~WmYlVJfl 3l'W tll'Wnm 15 1'W ~{lf)1'J 
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, d 

'j~tI~ldm fll 'j fl1~ 

~ ... 
Ifl U'Hl'I:Jl L* a* b* 

..,; ~ 
l'j'jJ \PI 'W 44.19 14.50 41 .25 

31'W 43.28 15. 12 40.65 
... 

61'W 42.52 16.85 4 1.12 

9 1'W 42.52 16.85 41.12 

'" 12 ')lJ 42.52 16.85 4 1.12 

15 1lJ 42.40 16.02 42.65 

'HlIU"'H~ L '" fllfl111J ~";h~ii fl l 0-100 

a* + ~1I~\l - ~1~tl1 

b* 

. 
fl1 fJ Wf11 'W 

;J 

'j~tI~Id "l fll'j Aw ml :IJ'l1'" 'W (%) Ll11J1W~•i1 'W Y1 ~6 tJ11J1WV~vl 'jl 
!II 

'" Ifl 
~ 

U'Hl'I:Jl r1\l 'rnJ ~ (CFUlg) (CFU/g) 

..,; ~ 
1'j1J\PI'W 0.319 1.33 < 25 < 10 

'" 3 T W 0.4 12 1.67 < 25 < 10 

'" 6 1'W 0.440 2.22 25 < 10 

9 1lJ 0.480 3.25 65 < 10 

'" 12 1 'W 0.480 3.25 65 < 10 

'" 15 1'W 0.480 3.25 65 < 10 

tJ m~~ Irl 'e)I~'IJ~fl'I:J1~ 'e)W'I1f1iJ11'tl\lI~'WI1m 15 1'W fll~'tJ fNHi1\P1 r1Wcn f'h fll L* lj ~ T~~~N ~1 a*. ., 
do I ~ J' d SI.J I QJ I Q QJ tI o:::Id 'j/ J d 'j/ I' •• 

II"~ b* :lJfl11'W 1J'tJ'W m fl'W~ UC)f ':) II~~':) 1 1\P11tltl1\lvm\PIflW CV1 'il~1J~I'tJ1J'tJ'Wmfl'W'e)tI ~l'W fl1 water activity 

(Aw) 1I(l~tJ11J1Wml1J:iu1'W Hi1\P1r1w cnl'~1J~'WI~mr'e)tI lI~i'W'j~ tI~ldmfl1'j IO 'IJ 15 1'WflltJ1lJ1Wwater 
!II , 

activity (Aw) Im~tJ11J1Wml1J~'WOV\ll1i In 'WI flwcn1J1\PI 'j i 1'W nn l'W ~I}jmtJ1fJ u il tI'lJ n'IJ 1J1 \P1 'j~ l'W 
!II , 

tJm~'e) 1I~~~'h~i1'W 'V1~Vl1ibYl1J1'jtH1l1T.1J1~'IJ1\PI 1'W Hi1\P1r1Wcn'e)1'11ww'W 1~ I~'W bYf111~ill1im1J1~ fflJ n'IJ 
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fll'.H'ilj~l91'lJ i~ l1~m'il~~t~'lJ 1~ '~fJ1mJ1fl ~ ,nYtJ~fl~tJ'In1J tJjlJ1u! ~il'W 'v11 6vf'l11 :U~ tt~~ tJ~lJlU! 
Vff91'jl~~uitmi1~nU!~ trlm~U~mJ1t~'Un~ l 15 l'U fJU!m~~l'W~il'U'Vl~vhhn'UtflU!~lJl~ 'j! l 'U~ 
nll1 'W ~ t'lf'W n'U 

4.7 Nt'! f11'H'htl118Y1 fr;nlJallt'!~I'YItllu1t'!UfIl 'iNtl~81't'll 'im.l 'ilt.l'lll flt.lt'!l~l~YI ~,,!lJ'I1U 
~111ih.Jfl1'j' ~ltJ'VltJ~t'Vlfllw 1~{j~fl~:U t1l 1l1lJ1tJ '~itfi 'l1lJ'lf'U tJ. 'Q'VltJ'I 'iI. ~~';i ';iU!\!~ tt~~ 'U~nU! 

" " " 1fl~t~tJ'l ';i~tJ~nm 1 fl~'l ~~Ufll';itl U'j' :U Vl'lir'U 30 fl'U 1~tJf1~t~tJfl'il1 fl ~tl'Vl'U fl~lJ'lf:U'lf'W fl~lJ 
qJ "U q q q 

mJ~1tJtt~ ~ ~ff'W1'ilVi -I ~i1~nU! ~ml1 1';i 'il1fliJ ~ lJ1~~ t~tlfll';i ~ 11111 1tJ m~num 'jlJ fll 'j~hiih..!fll 'j 
Nm) u'j lJUff~'1 ~'1mfl~'U d fl fl V11fll"iiJ"i~ ,iJ'U H~fll 'j~m}u'j1li~v1~u1J 1JfftJ1JmlJUff~'1~-3~1'jl'l~ . 

d 

4.13 U~~ ~ 1'n'l'V1 4.14 

~ ~fl1'jiJ ';i~tn'U fl dl:u Yi'l ~tlh'IJ tl'l~i'1Jfll 'jtJ1J"i:U ~l'jl '1 ~ 4.13 tW~ \9l1H~~ 4.14 ~1Jl l~i''lJfln 

fJ'U 'j , ..JijmllJYi-3~fJ1'ilm ~tlVJfll1d,jtl'IJtl'l fll'j 'lh ~tn'U~tJV~~ 87,20 l~tJlimllJ .yj'l~el 'I. 'il ~'1~~ 3 ~l~U 

'lJtJ'I1'V1tJlm '~f'Ufl~U'U 'U fl dllJ .w'l~tl l'i1~tlV~~ 91.6 1 90.32 tt~~ 90.32 I'Vh n'U\9l1lJ~1~1J 1'fll1i'U 

tJ 'j~ l u'lf.w~ l~~'U~'1 t~'W fll'j ttff~'1~ 'l HmflJt]'V1i'IJtJ 'I'I l 'U 1~V1'U 1'd'el'l~'U 'illmt1J1JfftJ1Jt11 lJ'w'Ld1~i'1J fll ';i 
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>I 

'\llf)Limth~~ ~'l'l11~'ff'Vr:i ':itulJ1 ~lt..!d 'W~~lJf)1':ie:JlJ':i:IJ 30 fit..! 
q q '" 

18 9 4 

16 10 5 

15 9 7 

15 11 4 

15 13 3 

17 10 4 

18 8 5 

19 7 5 

19 8 4 

19 9 3 

d "" 11. f)1':il\91':itJ:IJ'llt..!'tIe:J .:J TYltJlm 20 6 4 

20 7 4 

2 1 7 3 

14 10 7 

11 9 11 

10 15 6 

13 10 8 
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4.45 89.03 

4.35 87.10 

4.26 85.16 

4.29 85 .81 

4.39 87.74 

4.42 88. 39 

4.36 87.20 

4 .42 88 .39 

4.45 

4.48 

89.03 

89.68 

4 .52 90.32 

'J} '" 12. mlmmllJ-r;,' llJ1Hl'lJtJ\l1'Vltllm 
'" 

, a iI I Q 

13. fl1 j'll'JlH'l1lH) 'UtJ \l~')j'ltJl'Vltllm 

4.45 

4.52 

4.58 

4.23 

89.03 

90.32 

91.6 1 

84. 52 

4.46 89. 11 

4.00 84.91 

4. 13 82.58 

4. 16 83.23 

4.10 84.80 

4.30 87.80 

'l1 lJlfJ!'l11'] : j~'fl'jJfl~!!UUml lJ.w\j'VHl 1'il 

lJ lfl~~V1 =5 (100%) lJ1fl=4 (80%) 'tJ1Uflm\l=3 (60%) 
'J} ,,;'J}

UmJ=2 (40%) UtJtJ'Vl~~ = 1 (20%) 
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UYIYI'" 5 

.. OJ

5.1 ~i:lfl1~YI'Jl1liIt)'Ut:)W fl 1Vm't1~ 81Qfl1'JUl'U'Hl'll1 
• 	 >I • 

fll 'Htl ~tJ'U!btl {)'l ~Wfl1'V'l~TU~l'l '1 \leJ'l H~\Pinwentlmlhi~ liimnu -rm,Jl1'Unm~1'l '1 Yl'Ull 
• 

.Q Q.J' fI: .Q d d Q.J' lti9Jd ~ d ..::::10 31 

5 . 1.1 Hrl \Jl f) WCVI lJ1Yl~ tltl m\Pi~ I'VW'U ltlU~ tlEJ11~ltl'Unm 6 1~ 8'U l'l tlW 'l1 f) 1J'H tl'l 
q '" 

5.1.2 Hii\Pi nwentlmtJeJ lnufml1'~lll'Unm 2 -«tl~l "f ~tlW'l1f)iJ!b 'lh~'U 
q '" 

5.1.3 H ii \JlnwenU {) l ll~'Uff~ 'U'Yl ':i tnU-rmJ1i~lll'Unm 6 l$i tl 'U ~eJ W'I1JJ iJ'I1tl'l 
., 	 , 

5.1.4 Hii\PInWCVI1trmeJmtl~frJU {) lU{) lnufml1'~lll 'Unm 2 -«tl~l "f Yi tl W'H f) iJU'il~'U 
q .. 

.. 
, SI ~ ~ o<t '" ~I ~I ~I 0 '" ,

5.2 	~~fl1~Ol[J'flt)Vlfll1lJlu~::mfln-! I ~[Jfl1'~"Ylt)l'tin lIu11umflu't11'U11lVl \l,!lJ'I1'U 

w", d"", '1 d '" W "I "" W '1 d ~ 9
rj ':i 'U tllHI'U ':ilJlJfll1lJ'V'l'l'VHI 1~ t~HHJ '¥J tl'l11\1 tl1l eJ'l fll ~u ':i~tlJ'U ':i otJ (;l~ 87 .20 l~ tJlJfl1 1lJ'V'l 'l'V'l tll ~ 

~ ·Hl~ 3 ih~U l! ':i tl '1 'U!~eJ ~tll '$ 'lilm'H~tl \ltl'l~'li 'wi'Vl tJ1m fllllJ'V'l1tllJ1l tl 'l lfl~ tl 'l 1itl ~Um w U{)~ 
fl l1lJ~mllJ ffl1J l'H) \l tl'lil'1tJ1m '~fUfl~1l'U'UmllJ .w'lYl tl 1 ~1tltJ(;l~ 9 1.6 1 90.32 ll(;l~ 90.32 I'Vilfi''U 

'" 

ll'U'U ff tl U til lJ 'V'ltr:h t1fu tll ':i tlU ,) lJ iJ fllllJ~'l'V'l eJ1111m.m~ 84.80 N'f U fll':i eJU':ilJlJl'l bh'UiJ tll 'n.J lfl1llJ1 
'" 	 '" '" 

~ LMf'U '1J ri 1tJ'Yltl~ tl'1 fl l 'U 1 (;llj~ tll!(;l~U Hril'Ulh'U~~J 'U ltll'U tJ1; 'V'l (;l' 11'l':ilV i~ 

,)'8IiI'Ut)UU~ 

m! 'lU-;;nU rl ~'l11l 'U 1f11U'H ~tl ~ lf)m~Ul'U tll ':i Hi)\PI ffl lJ l':i fllll'U~<f.lJ'Ul lll'U Hi) \PinWen '11 iT'l 

umiJm'18~i~ 
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m lJ'l.h ::: lJ-:l 2551 (mrw hllJ) ~~1~.,'j 1~w http://www.fi sheries.go.th/fish_tcst 

art. QJ art. tI 
1.1 'I111'VlV1~ tJ'(Y -l"Urll'Wfl'J'W 'Vl 'j . 

., 0' 0 ., liJ 0' lJIS 1 
'lJ'j'j~flru crt 'CY ll1 nHll '111'j(e),eJ'W mw) ~'U l tl-l 'fW http://www.ismed.or. thJSME2/src/bin 

.1 "" 11 0' 'JI '" 1 urll 'W~(fH)'W t~'W) t"Ultl-l \91tJ http://www.nicaonlinc.colll 

• 1 0.. '" III 0' lJ '" 1
1Jm'\.J l~\91(tl tl'\.J !~'W) l'Ultl-l \91tJ http: //gotoknow.org/blog/health2you 

.. 
• 1 0 '" liJ 0' lJ '" 1u m'W l~\91, 2551 (fH)'W 1~ 'W) ~"Ulm ~w http ://gotoknow.org/blo g/hcaJth2youitagi 

" .
Yl~'Vl fYl6 lnm~. 2547. fl1'j,r\91 fl1'jN~N~Iil~~r)'\.l 1 1Yitlml1.1U ~tl\91 i1tJ"Utl -lNUnml. m1.lu 'J ::: lJ"I . 

'U ~ q: IIU 

Q.J art. if ..::::. QJ .tAo I \IJ ~ Q.I cI
lJ 'Vl 'Wl U'(Y.:j\l'W\9111~'l:J, 2545. N~Wl flrucrtlJ 'j:::1.I ~'U tl.:j l'VltJ . 1.I'I111'VltJl~tJ lfl1;l\il ·HYl'(YIil'j . fl~ -l!'VlYl. 

~Yl'4~ , 2550 (tltl 'W ,~U) l~l ii"l 1~w http://www.rakbankerd.comJOl j amlthaiinfor/province_info/ 

0' 
m ::; 'Vl'J l"1!f1'l:J Iil 'j U~::: '(Y'\1 mru. 

"" liJ liJ 0' lJ '" 1'(Ymf11.1 ~\il'(Yl '11m 1.l Ylm'(Ylilfl !'Vl tJ , 255 1 (tltl'W 1~'W) l'Ultl "l \91tJ http ://www.nppointasia. com 

" 'CY'Vllj')~U 1'lJ t\J \lfl~ . 25 48. !fl1J U~:::f1ru fl1Yl ~lill'W l.1m~tJ'W'(Y11il1. fl H l'Vl Yl . 
q u q: q q 

/siarnrecyc1e/plastic_selection.htm 

<I., liJo'lJ"' 1
tll~ fl1'jlfl '\.J m1;l1 , 2551 (tltl'W t~'W) l'Ultl"l \91 tJ http://www.oie.go. thlproject/food / ) 

http://www.oie.go.thlproject/food
www.nppointasia
http://www.rakbankerd.comJOlj
http://gotoknow.org/blog/health2you
http://www.nicaonlinc.colll
http://www.ismed.or.thJSME2/src/bin
http://www.fisheries.go.th/fish_tcst


3 , 

ftlflN'W1fl fl 
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