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'ill'UV1'111 '.i ¢l1t1~f1n 1:'\~ r-m l1J'Uf1 ~ ~ftfl f11'j un:: 11'ftfl ~m 1ft::; r-m llJ'lilUIflf1cl fll:lWIn'l ::: 11'nU li'.i) lJ~€J 'I 

.1 , ..k.J Q ~ '1" .. '1 " ~ '1 I '" 1 ~IlJ'i:::l'Y1ff 'VlV6ttl'1'11U'l '1f'l\l:::'V'l1J1'I1'j.jr-m!ln ::: ~"n lJUf1::ffn f1 mlU01'l111 l'YItI~UWI l'ItY'l1'.iel '.i'lILnJlUU 

ffTU im:u 'I.h ::: flO1J n1JU~ \l ilu]j'.i O\l tl1111'JU 'J :::~ 1 'J1 1~ii fll'J U~'I.,jui1lJ '(I' 'I ~llJ f)1111'.i~1'1'l.h::L'YIf1I~lJ~
u q, !II 	 " 

.,. .. 1" ... I 	 " "''I'' ,... .;..1"\I::ll~f1Ui"l:::~i"l lJlLn~ tri"ln~flH~"'i)lUm11 1'J Ul 'lUCl 'J rvw I'll 01111) 'fI'W 1'.i1J1h:::'YI1'U1I1ntl'l'Uu l!~h4 
. 	 '" ~ 

~lnh:::t'Vlff111ii~I'.i 'l " 1'W Y\ \I:::lJ1,yh" l UIlf1 ;:: trftnill~fl'YW ::: oUl'V'l'.i l~ti1u ~I1Uf.l~ofhu'j" \1 ::1'1'.. " lJln 
" ,

1'tJ'lJ1'1fli'" Hm-lCl '1lJ'Y\'~~ f1! I~'I1l1'\.Hl1111'J '\1:: 1i'uulhrwo'fl 

" I.1n::"Hlo 11..:nr'l.H\'liifl1'.i\!'.iWlf11'J"J1lIUl'i 'i 'J'lJ lm:: iJDthyqp 'hltl mYi fl THln ::: trftf1 Hntl~:::Hn1l1i11 I 

fI11'lJill"'l ;:: l'Vlfl iu lftV'Vll"1'Y1V lff1ff'fl {d~eli ':whJnnv~m~nl'JlfilJrnlJ1H ~'flJiWGYlHmm1l1um:cH) f1 

\I:::ffllJl'j mi~'lJlJntil'\JtJ'IHnHn lui Un::: \I::: dlu lofl1ff~ \I ;::!~lJlJ"fh~€J 'hJ¢lltJfll'j~"vvnHm!n:::Hn1,j' 
~ 	 ~ 

~1'Vln. lJ.lJ hn ~1'I~el'lf11'.iHmLf1~ ffcln 0111 'lh~ !.f)'YIHfl'flU"'I1!vHflff 'flllitlli''flnu~ '' \l lUm111'j M~tJ 

0'l~lm,hu '1 'U U'.i :: t'Vlf1 i U ftf1'YW::U'.i '.i \I i Uill'lfu::m '.i \I~ ffl!'J'lllJt~tJi 1111'f1'Vitl"t~tll'lf1 1~N'lh ::1'Vltnh 

Hmm i,j'un:::ffftf1UUU h w "1 ''lhilu'Utl'l'U-JtyllHH~'.i ~~n 
'1 "'l "., ".I 1""" d'.ilU L'fI tl1fl1J!f1l1mfl'Ji1n::1i'Hl\l'tJeJ'lu 'i::t'Vlf1' 'fI~ fl'Vll 'll1'U.:j. 


. 	 . . 
~ ~ .Q .... 1 (l.I <l.I d ,.q, ttl 'J/

1.2.1 	 L'VWfff11:Jl'lf'LJ~Ht'CI::::'j1J lt 1J'UHf1 H!l 11 Uf1 :: ffft fl Ylll1lJl:: ff'lJIl'IUfll'H'V'llJ1JC'lfll" 	 .. 
,,; dl "'''''. I • I ~ ul !>I ... .d 9.d Q ...
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1.2.3 	 l~tJftnlJltJl~fl1'j 1i~ '\Ji'mnHf1 Hn l~ufl ;::ft' ftnll eJ "1tC'l ::Nf1 ~ft1l1ufl :::: ffclfl lUfI1'}fu::::1J'.i'i ~ i lJ 

ft' fl1'V1~'fIlIt1'C1" 'tJ'j 'i tl l fl1fl 
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1.3 "6'1Jl'U~'U6~lfl'Hflnl.ou 

1.3. 1 	 ~ii~ulwcnN'nu"~ ~,,1~un~~H)n~.yh fll'l1~[J tih..lHiillilru'l'i''l1~lIml~ ,nh~l \J l~Ull1l11J1J 
~ a 0 Y 	 QI ~ " 'j,I jI 40.1 
fl~ ta8 fllJ1'i11flfll"'.lffl'i d 'i1 fl11lJ~e.:j fll "'.l Uu~mHleUfll''j tJfl lJ1Ut'lJ fl-3~lJ 'il1fl~'lJ 'i flfllla:: 

"ci
H 1 'lRl1'lf 1 \lJ" .. .. 

1.3.2 	flnlJl~fl1nnjflilu~ ~fl1l 1 m'llJl~fll<J111~ VlJ1~ tl~UL'U'U-3~'U U1;l~ff1l..lHfflJYimlJl :: fflJ•.. 
'tJu·nh'l1,j'n 

1.3 .3 	 fl'i'.ilJl~ fl1'.iU'j <HI.i l..lffl1 1'W~~ II1J a'lU'.i·Wl fl1ft ffmnfll'l"nri1'U '\J V 'l1.l~lJ1 rufh9f~ 

ll1lJl:: ff lJ 

1.3.4 	 ffmnmtJfl1'jI~U'\Jfl.:j~mm 'l1'uo~ ff~mI8\1 h..l 'U1~Uf{1 Ue ::;~mf" 1~l!fl ::; ff~f1ff~ i'U• 

I 

1.5 'lhdt'J'lf'I.l~jn~r:hil::;'~-r1J 1~\.J fll'HHUII'Wjl 'U11'H'I'l'i \l ~riY'Vli-uI'l'i <11'1 "1 1l-n::; '11 lhvHU 

1.5.1 'I.h::; ltJ'l1U~fmrll 'il ::; '~i'U 
"1" "" "' .. '" 11 " ... 9 .,.....1 .;,

- !~H1'II'lfHUCVlH fl H"fl !lJUfl::;tnlflHUU ff~ l 'W1J 'i'i'i1 .flW CVl UU 'lJ ~~lIu"MU'i<W1mft l'VWfl1 '}• 
'Oil ff'Vli-U1l 'i 

- i ~~ii~nwcvlN'fl H(ll~1Lf1 :: ff"OU'lJ'U'H l1fll'lfl 'll.y1flm'l \l1'l-ff'Yli-Ul'l 'j 

'~IHVUi'l~1'\.J11'jffl'j1'l11m'jU'C'l::1~tJ 
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1.5.2 	 ~-Mllj ::: lt1'lf,r1'U ,n'U1~v lh::f){)'U<f1'1U 

- Nl~th::: lv'lfu'YI1-l(?l'j-l 1~lLn Hth :;;m)'Ufll'H~i;~~f) pm '~~\J1Hrlt11j1~fJ'tl1t
~ 	 ~ 

th:; lv'lftf 

~ !II_I 1 '" " i !II " OJ d ~ " - ~ l'lfU'l:;; U'If'U'YlHtltllJ ~Ufl 'H'\..r,W~1\.umr;jJlUrl:;1tln'lf'W'YIrr'W'UfflfW -1 1'U'fl1'W 

~1'll'\.nH i;~i1rncnm'Hl'i fll'JuunUHfl Hrl hi' -ll1.t')\Il!'UTi'i'ilj Ufl1'l$lfll':i uflffmn 
'II 

. ~ 	 ~ 

djtl-ff'W~<ft im'lnl'J1itl 'iJ :;; t-h(f'YItl<ftHrlnl'i1~tlrim;lJrlh'HlJltJ ')'lU
• 	 'II • 

tNtIIll"f:i~,huf1i;iJf)mf11 '\.J h~lJm1'Y1fJl~m'YIf1 itJ hv'i l'1flJ'lflfl'W'J:;;'Wf1'.i U(j~lfi!u~l tJ 

I~{)111u~tl1'j'Yll~a-1 f1 lJUfitl'j ~ 'lfl 'l$'UHff'U ,,,
" 

. 
o CI v' Q QJ ..::I r " 'S/v 

17. Hi;l"'11'HlUi;l~fl11)JFJ)Jfll'\l0~ml1i)tJ'nfl1V111i):::: IVll1J 

17.1 '1~Hi1~ i1ru"¥lNmm 'bj'llf1~rr~f1 ~tl~~ii lJ f1 ~ ln~lJ h W1'U 2 'Ifi1~ 'IfU~Cl'" 2 nhl1J1J (1)" 	 .. 
17.2 1~Hi1I'li1lJFnHm~rl1~an ~ fI'''f1 \Hml'W~~UU f1~1J'j'HJlfllff~ljlJ(lfhl~ lJ ~1'W1'\.J 2 'If'Wf1 

'U 

'lfij~(l:: 2 'l UII1J1J 0)
'U 

11) !II d "" OJ <I v i" '" 17.3 	 !<ft'YIHI.HllQnl':i 1n1J"IJO-1PHll'lflWCVlHfl HCl lJ!lf)::ffrlf)<ft eJ -1 (P) 

17.4 '~'Vl'i 1'l.Hnqnl':i l~ufmn'tJ tl~H~~Dlll "¥lH~~i1lll"¥lHf)Hf1 '1~1um'lf'U:;~~1I 'l.liHftnl'W 

U':i':iUlfllff (P) 

17.5 	 l~Hiil'lnwcn~f)Hrl 'Mtlf) :: ~~f)~iJmtJf)TH~'U 'W1'\.J~'W (P)• 

lij!il" 'lIl ''';1 ii_I 1 "" .,. ", <I ...
17.6 	 l<fttl~f1f111lJl 'l1lJ'YI 'lfu':i::: 1.I'lf'U 'Ul'l!'~ 'I-'11W'IW r€l ::19lJUTi':i':ilj (G) 

. 
~ 0 ~ v 

1.8 il'f.l1'U'nmtn'l'YIVll'lM/IO'U'U0'ij1'l 

f1W~L'V1f11'ULriUfi11fl':i'JlJf1lft \9l { lJl1'l1'V1Vlt1rJl'Ylf1 11.,1 1 (l~':il'1flHtHlYl'l~lJm 
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1.9 l::tI::nilllhfll'jl;ltl uil::urnml'.i~lIih~~1'U~D8~If1'j~fll'jl;)tI 
.. 

~1)HU~'fI~'lilJ'fH),lJUrl:::~ :::rJ:::nmyhm:i1~mil'Urnl1 111 (I ~"'lfllJ 2551- 30 n'UUltflJ 2552). 

l1,:j1j'lh:::lJlOJ 2552 

11.11. 2551 ',UI. 25H 

.;'I,R . " .tr. !.fl. ", ft. fn" ij ft UJ U. "'.fI . ij.u. n ft . cr R. n.u . 

.. :JJ" ~ 
I . ffflfll'll()lJft~l'W':)l'WLLn~ rr'Ml 

Llimii t) f1'l11J ~u(1:; ~ 'tl IIU'lJHfI 

Yl(1 1l! lin:; I'I'ftn~L1nn ::; rrlJ 

.~ 

3 . flOflln~5~~Ol~U5~~1'W 

rrlll')'lP1flLl'tlMtlJ'i Ulfl1ft 

.. d ~ 

4 .flf1111fJ1Qfl1~!fImnfll 

5 'I.h:;liltJfm!la ::; ~fl'yhnu ·:nu 

l~u~nj''lJ rr~\!'j ur ! 
" 

",/ 
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, 

UYlll"" 2 

mfl'ff1'l~I~(J':}',j'O~i l.J~hl.Jif '\.h~nV1J1u~1m~~W\lV'lfll'l fffll:lltnVfll'HnlJ1mn m'j lJiifll'l• 
r~m,m i~~H).:j fll'jlJ'j'l'iJ i \Jfff1l'W~~lIV"~lJ1 'H11fll ft N'm m:::r-m '~uf1::;'ff~n U"::; HU1~rJ~. 

.,: " lflV1'UV'l 

d d ... 

2.1 fll'lAf)lJUnqfll"Hf)'U'lf)'Ul 

" ".,
fll1In\J1n'1:l1'UtJ 'Hl~91nru ~1'l91 '1 11lJ 1VG~ 'lh'l11f1 1~.:ItI~Mii~nru~tJ'UMi\~~'U 11f1::;lJ'l 'j ~i1lJ 

t " , • JI 

-H V III 'il 'U G~ '.If 1 'l -vi Mt191 n ru <l1tJl.J 1~ lJ ii fl.il1 fI' lJ 11~1:ti 111 'U Yl V V lJ i' 'U 'U '0 ~ ~~ 6 tJ 1V.fll 'j 1 n lJ i'fl '1:1 1~ ::; it 
~ 

, Q., 

'lJlJ?f'llm::; Lfl1l1 f1 'hll 

61VOl'Hn iJ1mn 11lJ1VG'l 'lf 1'lL1ft111"~'il 1 nnl'H·lil~HfI ::; lJ'.i1" \rH iJ-H v ~ .:j M~~nru~u~l~lJ ~. . 
>I 

tlf)lJ i'iJ.fl1 rJ illfI' fll 1 ~ 111~ ~f)lJ rh l1 'U ~ D1 tl•fl1 'j dhJi'n'1:l 1 'U::: ~lJ f)iJ~'mil~ nUt ~ fll 'lfU::; iJ 'j 'l 'il• Un::; 

" Cj) <.\; Q.r 41 v I cl Q.I o . 
fffll'VHl1mWlJ ~"V~'illm(l~flru ~1'U 'U \jf)'lJlJ ff ~ lfliJ 'ln '1:l 1U"::; 'ill'l1'W lV 

tnrJll1'l !n'\.Ji'fl'l:l1 l1lJ1VG.:j 'lh ~'j::;rJ::;nflltn'H1h6'U ~6'U l1rDtJ l 'U 'j::; 111 1 'l~Mil ~ n\1l cyj'U111Tl . 
l n~f)1'H~VlJfl\IJf1l'W 'I.,r1J1mn'W 'j ~~ll~'Y1 U i 1l' (Tolerated level) ~~rrh.J Il1'H~v'JJflil1 fJ1'V'll 'W 'l ::; ~'\.J~ 

QJ 1fJ!Y 0 J 0 ~ Q Q.f rI I 0. 

tHl lJHJ!~ ::; Oflml1\J91'\JlJfI'l'l1'5 '\.J M,,~ .n \IJ CVlU~fI ::; 'lJ'W ~ (P feiffer et a1.199) 
<u 

fflJ 1 fllJ ~tl '.i::: f) tl1J f1 1') 81 111 ') II M~ 'lf l~ 'U V ~ ffl1 rJ1 VllJ ~ f) 1 1.J1iJ (J l lJ {) 1~ f)1 '5 In 'U l f)lJ 1D1111 'j i ~ 
~hll 1 iJ O~ff111m 'j lJ fl1 (Ji '\.J 11 "M~~ ii'W cyj'tlll1 n '11~ 'l u.:J mJi '\.J 'If1,u'] n1 'U tl~ fllVfll'j IniJ~mYiml1.lW WI 

~ qJ lit fa 

'1J v'lHii~nru~U'lL~U ~Vf)lJi'u'Utl 'l~iJnl)fl i 1,1 fll 'l '\.Jl hn~un~!vi1~ fIl'lfU ~'U'j ) ~U'I fl ~tl~Hi1f)1:tiiifl n 

i'11m~ff1lJ1'l o tltl'lf)'U fl1m'j~'lJ ';j 'j 'ilV U. .. " 

1FT (The Institute of Food Technologists) ilVl lJfl1 qf)l '5 1n 'Ui'mnl1 "lfllJ 'lh'lt1m'l ~ ,.dl'1fln 
" H~~U"~ f1l'j91f)V~ f) 'tI tl~ Hiil'l ii'w~tl1111'j 1~ '1 1~ (J ';j~ '" 1 1'1 '1hu1 n111'1 f) ri l1H~~ ii'ru <l1U'lfl~ii f.! 1.l!fl 1l'1 

~lU IiJW~1f)TI11'j 'j fI''l1191 "f)Elru~lifmYlJN'ffL1ft~ r;ln Elru~ 'lh lf) t]L~\J~Yif)h'UV'l ~'Unflfl 
oV .c! ClV 

2.1.2 fllUJtflflt:y'IJtHfll'!iHf)lJlfl l qfll')1fl'Ulfl'Ul 

191ilV'j ::; 'ff '1fll \J fll 'j f1flfn {)1Qfl1 '5 If)'U1fl'l:l1'IJ {) ~m"'l ';j ~v d~f)fI 'If.l\IJm'Y'l H~Y1ii'Ulcyj'~llnJ1~ i1 lJ 

'ffl'H 111'111'1nfl 1~v1'f)'1 f) l'l fl1 t.11~nfll1~m 'j !I~'\.J 1fl 'l:l lLln ::; n1'j '\I'tf ff'll1 J'I '1 !t~~lVl~fl1 :HniJi'fi lJ 1'\1 tl'l 

http:mYiml1.lW
http:lf1'lL1ft111"~'il1nnl'H�lil~HfI::;lJ'.i1
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d (lI .<Q Q.I tI. £;), v 0 :VA I .d e!I. 
1)lt1fll'i 1m]') mn'\ltJ'Ip.ja~fl WCVlI1¥lCl!:'lf'UlfIlJflfll'l1 '\.J1fI \1 1fl p.j1J 1 ~ml1Jfll1 9I''Ifll'i ftflloll81(Jf11'J . 	 ... 


l~ lJi'fllJ lit! lJ ff1\J~~hi'ltu'\l(l"mn~\J1I'\.J lp.jil~'H1WcvlUl11 11 11f1t1~~Hil~'YW1(Jl11~ 'il:: til'11UIfI81tlfll'J IfhJ 
u 	 ... • 

1flm~lJ1'U~"llflfftJ~fI~U'lnmh'~~1(J rtJ !llJlJ'\I(J.:)m'J~1fIf111 Lm::m1H'\I(J,,~.ij~~111t,hv ~Al1.Hlt) 

IICI:: ~lJnfl fl 
" 

2.1.3 	 1~Q'tJ:i:::tT'i~'\I6-Un~fimntllfJfl1'IAnU-1mn 

fI 1'.) fffnmntl'tJ tl.:) {)1'\1l'HhI1 1lJHHil~ tJflfln9un~ HlJnflmjtJlJlj\1~li"'I1lJ1t1~lIl91fWh"tlu
q 'V 	 '" q .. 

000hJ fitJr~HB~~lltJ'U~(J.:)'YJ'j llJ8ltl'\l(l" (l l'111'J n~(J" 	 . 
-	 It!u ~m;JCIhm119i~ff'\.J1'i) 'h~lJ~1l :: CI"lJ Uli1(Jhi 

-	 Lt!'U~DlJ" 1'\.J fll 'J f)1'11'U~'J :: v::nClll'U fll'i'IJltriY'WA'l l M tllJl~htlf11Hlrnlfl 

d.d y 
fI l'HfI'U'YI fl f1~6".. 

- 1tl fll'J 1~6fl'l1iJ~'tJtJ"fl1'lfu::m'j ~i MtlilJl:: bYlJ tllJp.jil~1Jlwcn 1~HJ~ffllJ l'.ifl~lJm f).:] 

Q ... 0'1"Q d .d ~ :iJ Ij (LI 11'9 	 .d"d 
HaI91DW'o/I 'I1lJUl~LfllJ'WltJ'Yl~1fI liH)fllJfI'Hl"HCI~DW'o/IltJJ::(J :: l1f11fll'JlnUy\¥l 'Inn 

1IiltlbYl111'J tl'l1~m~tI"f11'.i lo~m 'j lJ 'j'J ~~mmo'\.J 1,J (ovcrpackaging) 'I15Vf11 'J'U1':i ~~ 
~llfh/hJ (undcrpackaging) 

- L1J'W~OlJCI 'I 'W fll'Jtilill~tlfllr1(l~'IJ fll'.i ff~(Jfllr1()~'U fll'j 11':)I1H'Wfll JNft~LLa:: fll'Hn'U'" 	 . . 
o'::lt. ~ o' a d 

mWIDOl'o/lffll'j'ij 

-	 fll'iftfl1J1tJ1[)'\I(J 'Hl1111'J 'i):: 111'1 l1\Olilfll'i ui''Uu H I!CI::~WJ'W lflWflTW'\I "ihlf1'l. 	 .. 
~ . 

tJ. Ofl'll 10Ufll'n ::1JUltlf11 'i Inun 'billi m::bYlJ lJm::ufl '1 Ufff11'i hitJfllJ11Jlla::m 'J f f)'1L~ (J'W 'i) 1f1. . 	 '" 

~'Unf1fl l1~aociHU'm)~~lilfl 111hiYHl h'lJm~lJnfli'1{l1\111~CI~(Jfn:wD'JJ i'u 

r-lft~i)ru~fl1111';i 1~ (fl1~tl1'iLnlJ1mJl , 2551) 

_I I ... d "" " "''''''1 	 "l 31'1 "., .. 'I •
~1JH'UlJVlW'1 f11V11C1'1fll'i~HNlbYH) bYtl f)'j'i'JJ11i 'Uf1l'i t) 'WtllJUl'l11'JbYl1J1'JfI t'l1 Alilfl'UtJ1111'JlJ fl 'lf'W fl 1lJ 

' .dI ... "I!II': '" 0' .. J{ _1 • ""'" 1- 1 D0

11'il :: llJ'W tJl111'Juwnfl Hfl p.jCl III ItHnYm m::lJ1'\.Jf11'jliltl"!f1~'lJ'W'illnbYl'J1Jlm~"1J ~~lJVI!'\Jl u'YIl 

tlfimVl nmn'i'Ul':)¥111'\.JUl'l11'Ju'Uff':)p.jCl i If'j bY'l1 1 Am;"f11'jlile':)ltl~v'W 'lu iJ'HnlJ l 'it1~f1lJl~tuf11l'f 
\; 	 , " '.:I' -: 'j) " : adZ i

t1TH1'i llJhm.nlfYtJ l'lftJfll'JVltI"hnnfflJ f1l'JliltJ':)111 1'W f)1'JIil(l~1fI1tJlJllmH) 9f.:)l'U'Ul"flHf)1'iVlf).:j 'U 

~ 	 " 
ti1Lnii(J (Jl~ ..h '1 M'lnm mm tl11~1'lf1.Jtl'U 1IilVi'Yl'JJ1 'J f1 f)1'11tJfl111f1tl~:IJlrulfl~'O fi~!ll'\.Jtlm lffTU 

'J::'Wl1~Dl'ln'J tl'U!f1~t1 ~~'il:ai(J '1 M Oflf1l 'i'H'JJtl~ 'i)'Uf)'j !': rt-3 10IilmIilILClfI~A l'lhJ ffl1'l1~1111Mim11'J 
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!,iv 'A~mflU"~'Hn'lljtlJ~:alllJ~J'thtlfJUfllJfl111 l'lhi'Mlnflm'll\hlnfltl\!~l~vf1'JtJ m'i~fHLtJf[J1 
,.. )/ II . " I I 

1lJ'IJ1~fl f ~ltllJ f·mm;::Yil'iJfl~l~mhtllJ1,r!n~!lIum~tilalJ '~I'lflJl~rn n'Ulf)ilfl-yhtJftttUllluflHl 

. " " 
u{WI~fl 1~Q~h.l'Vi'~'lJOl'J~fl~ tJ'j~f)fl1J~ltt milfl ti1~T(1 'Wl~lHntt'l! 

.,. 
2.2.1 !nile 

" 
lJli 116rniJfl11lJ~lHflUfi'1Jm~DlJllJ 1 'U~,:)u¥imJfJ 1lJ 'j 1W 1~fJI'Jl1~m~fl1'W0l'J tJ~ ':)fl1l1l'j lIil ::; 

m .J f.llJV1'l11'J hJ'YIH 

'" 01 ...! «l '" "'1 v, ....J ..1'Y1U1Ti'ln~':im'.iDl'l1l'Hf)llflmmlJ1UO':) !fWW'YI 'If Ufl1'J'll1 ':)t)1'H'1'J (cooking salt Wit) table salt) '1I,:)lJ 
• Y ,11 

~m11 ~lflij11 S dium hloride (NaCl)lhyn!nllJ!{)T1fl 58.44mi1fJlJ~f!'YI~tTlJii~nllW ~ ~'\J11 H~nt'll~l~ 
. " 

hlfl~Yi ll¥i~Wl1!1l'\..Hl'UlJ ~n'\J1f'rn (Cubic system) If)~fliifJwnlJ1J~' lJfn'i~~m1lJ91lJ (Hygroscopic) 

~ 4 .cia 
1flmjJl'U'\JD.:ltmHll'lllJ')o'I 1 :::'.il'if'\Jtyty~fl1m'.i'lJ fl ~ff1lJ fH1lJ1'1W::;m,)lJm'j l11l'Hm::::tll 11'lI')'YU'Jtln 

" " . 
rYlJ '1 ',h "f:ltI." t!lJU'li~ 1~l'tJlJ 2 1]');:: 111'Y1~llJ1I'lQ'll 'j::; ft ~rlfl1'j li~llJ mi1Jfimnmil'U !fl i1flUfNlil~tJ~ ~ 

'H 7VI!~~ 'i fffl1111'J llfl~ lJ'j 'j 11' U f) l']j'lJ ::; 'W~fllJ ~l11lhtl lfllJ \9l 'J.:l~m~'\Jnfl 1'1 ~;::~fl !lIlJ1niltJ'\Jnflfl~llJ. ~ 

QI d .c9 'JI d\!l 1 d lit I " • 4 ~ IV I

1I'J:::mf1m ::::'YI'j l~m1i l 'H1H"'\J~ '\JlJ 'YI 153 ('W .ff.2537) C]f ':) \9lfl~lJ D CJ~'W tlJlAfltlflJl 30 lJfl{)mlJ~ 1') I• 
01 flil1'lJ Uil::;~O~llnVl~u fl l f) l,rOf)~€l.:jmlJfhYl lJ~ imJ';i::::f1lTi'm :::: 'YI'j1.:l"1 l~wl11~CJ ~ d~lJfl'\J~mflii 

Of 

(l'Lt12527) flru~mJru::: l1J'UH~f)~'\J11''ff11~€l~'\.H~mrUU ij '\JlJ l~~l~ '1 nlJ ln~UiYtJI1i l1~:::ii{Y'lJ l l'l1~U 
• " " , II $I"" 

InmJ'lJ1J lijO~~Yi ~ l1i1~l1iitl11lJ91'WftlJ~'YI,r'ff ~ f) 'h!mm ::: 78 ll~l$lJU'O ::: IU1J '0::; "lv '~~i1..Ilhm:::: 
" 

d <:t 

flcWlfO'llJ 

nl'j i'tn~01 1J Q~lJll1m'j lJ Nf)!L" ::;ml'hj' l~tl t'lh.!nlJ I~m'c1 (Flavourin g agent ) lil~mlh.Jrl1 
. 1v,,> d .: .: .d. 'v Jd l vv

'YI1 mnm IJlfllJ11-H)1'l11'J 'j 'c1lfllJ'U 'i) :;; ""llJl 'Hl hJ ,,~mllJ!'ll:i[n'l1\W tl {)~ !!"~ I""'lJ 'H'r11 1 1 lJ l1lJl fl'U lJ 

c\" d t.d &011111"10 ~.c:iY)l tl] ' IV 'VVQI t 

'YI\9lU~m'i1'111lJlfllJVV1~l~U1 '1I~'YI 1 l~ l~ UlJllJl ~HNn'UIf)M)'YI!'lJlJ'UU 11JlJ1nLl~~tl~flI')V '1 mn 1111'11~ 

.J ~ 0 'l v Y Y d J ... v '1 v", v v 'jI.<!j : '1 '" '" 
'1I~ !1JlJHil'YI1111ml1H'\JlJ'IJ'W'lJ8~lfl'Ofln~'IJ'U 1l1fllllN 1 ~ 'YIU~1f111]JI'U:u'U'U!mH) U"::;'\.!l lJeJ1111'j'YIIl1'iH)

" 
" " " 

'il::::I'WCH'W ~Ufl1'jQlHllJV1'11nir'W '1 Hnf1l~~ tJ ;) lri'lJl 1l1f1f1l';j ~ tJ.:jLmu11~m91fl lactic acid bacteria 
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, .. 
i ~H.J.fl1'J1'li'lnftv 11..1 tJ~lJl\UVll'HJl'HlJ1:: n'lJ tl1'H~~ ty'tJfl~l9fD~'IflriTJ 

ti I , II 

ihmi1 .fl1'J I ~~ty\lfl~ t ~flYihj~'U"'f11'j fr)'jll~Hhfll 'lftJ ~Yi1~mJfl lu.fl1'J'Huflijfll'H91l.nl1'1i'l1 .,j'l')",{fl .. . . 
11 ~tnh~lftlH '1 tJ loW m~lJ'j 1Y'lf1~trtl ::a1hJLI'Hri."m11 1'j ',r~ih.J'YI~6<A'1rJ•.. 

2.2.2 lllViUl (Sugar) 
>I • • 

UWl1n hlV~111,j 'HlJ lVi)'I 1Y"Hn111 'J U'j :; Lm'lm1ilJ'g!~'j~11i:i'j'("'HJTW Lm::'l1"mr~~ltJHrii1'1.fl1tJ 
" .. >I 

".J'YI1"'If1ijl'j 1 1Yl lJ l'j()!I,j'lUWmH.lDm~tJ 2 tlna.n 'YI 'H tY'l fiv '\.hmni'UI~{n (Monosaccharide) 
"jI )I JI , JI 

tl1fllftfl~ lf11Y th~ln~v)1~ bl' !1I'I.J~'U Lm::ulfllC1'HnlOcff'U (Oligosaccharide) l1r~fl nt.l~ fifl t'hfllCl 

4 ~ & 4 £:t Q.I ~: ~ y
'YI'j10'H'jO'Wl~ Cl111mbl' (Sucrose) 9l' ,nJ1:J~ 'Hf11J C uHnOJ' m'l:: 'iJ ~L1J'W'l.J l l"ll" 2 'lflJ rvrn::;U'j::fmlJ~lt1 

II " II I ~ ~ 

U11"l1"llft1f1 bl'nU1J wm:rrb fl l"ff U1Yl1~Hlh.llt'H ri.:J'Vl ""''''l 'I.J IUv"'~lfltllm"m lU\l 11iiwnlJ1J~1Y'YI 1l0'l'" . ... .. 
~mm:: 99,5 ~"'bl'llJl'jOrl l'U 1ru'Vl".:j .:J 1'I.J\lU'ltll'imlll'ntJ 'l~ 1~tlft~'h tlWll"'YI'llti 1 fli'lJ lM'Vl'ii'l'llt.1 

.. . 
4 nirHlf1"f)~ tH)f)ll1lJ'U'illfl'Vl"N1 'I.J1l 'fl'-n1 1Yll ft 'Yl'l10'll11 'hJl-H1Y1'lfl1111'j ~tmw (ll 'I.Jfltl1\YU U":: 

ff'jJc;;)j,2550). . .. 
Il, bl'lJU9;Yl1'1mUfll'Vl\l ",'I1 1Ylln 

f]11lJ'Hl1'I.J (Sweetness) 
" . , 

Ltl~ 01J1l1t1'lJ n1J111Yl lft 'lfU ~OtJ Wl1lJ 'H 1'U\lO'l'1l'1 f! 'H yijrill'vhn'lJ 1 'Vh II I'YI bl''H1T\.UJl fl l1ff~ 9f 1m ff 
IU ~ ~ 'U 

" >I, " ,,~ = ,,~ ~ 1- I " ,'9
'tJ e-:jlll'\fl~fllJ 1111lJ!\llJ'\J'I.J !lC1!:QUIl1 nlJ'IHN bl'l'S C1!: mu 'H 1 1l ~tU'I1 fJ lJ'l"' 'U'W \I ::; ~ bl'1ll'! 11tA'IJ'l.J1I1lJ 'U~JrJ 

v " 

.fl1'J,,::mv (. olubtlity) , 0 O"l"J"'J::; mtlJ'le (H'!::; 65 "" ....- 'W 1Yll(1(1::cntl'I.J1 m fl11lJl'IJ'lJ'lJlJ 'H 'Sfl 
,,, • I 

tJ~lJltll\lD",n n Vi ll::; mu1tAll 1 (Soluble solid) ff1 m'J ()1~¢i1Ulfl~ 'U~;jj0l1 l1 tlfl111 uth Il lYlijl~ ti t 

(Refractometer) 1i'H',~'f1Il1') 1~fhll1J 11flt'l1 'U V'I Uff -l ij'H ,hulYlfi tJ 'U.:Jfl1'lJ ~ flqJ (brix) 'HmtlG 'I ~vo,, :; 

. " " 
'lJO'l'IJD"'U~'lYin ~ fIlO()U'tAbl'lHI ""mV Yi1mh 'lI'l1'I.J ,111"l10 40 IlrlJ,,::;mv'lml1 60 IlrlJ L~'U 

'" 
0' .. " .<l.I Q,I V ~ 1" ." 1

ft'l'SnWClltJ 100 flUl J~fl111H'U 1J'IJ '\J ~ 40 ° 'lJJO'1l' fl'JllJrf1lJ1'l O 'Wfll'J ::C1lV'W1\1f) ·nllI"l1(lUI"lCl::; 
" ,

'1n1~uYlIl~vJntA 'Vhfl1mH'1!:" l rJ~ll l1Ul~1 "'If'U~~t.I ,)'U~lJ1fit) '1l'lm1Y ~'htA n n lfl't'! !ln~lJtJ'01Y1bl' 
• ... OJ 

. " " 
,,:: ~n tJ i ¢i~ l'j 0 n'I.J 11'0 n 1 'VI1Y Cl::; -en tJ 1~U' t) tJ Vi bl'~. ri 1'H r u tllVl1 (1 ""'11 U<M'U'i:Yll.! 111 Il hiCl:: m u1'\J 

" " " .f ' .. . 
tll fl11lJffllJl'J tl1tJfl1'l Cl:: m tJ U1'IJt)'IU Yll"'lJ l.J OUtl'lJ PltlJl1flii lijOf)Ul'I1 nil bl''l nTh::; ftltl\l'O'Itl WllClI'WlJ 

<u '" 'b 'I tv IU 

d" 
'lJ 11l \I '\J 

" I :if " 

~~!~'U~ \l fJ 'Hn'J'O:: n1U-W1Yl1'O (Boiling point) Lijmj 1 Yllflft::C1ltJ 1'I.J,jll~'\J 
" , ". joI' , ", ),I ~ 

1Y1'l":: (nu l~ Ull11 th~t)lJ t111~fllJii U fl !~D~ff -:j~t.Il~DtJ'l mlJ tJ~lJlrul-h,nnVlm~ (lltJ tJf)91UllJ~ ff'Y111. " . 
q ~d , ~:.di.r::::t a, ~.1 1I'JJ 
lJ'il~l~fl~YI 100 °C !lYlffl'l"::;mU'I1'H) t.l1L'b'OlJlJ 'il~ !~D ~rr'lfl11100 °C 'il ~!~ D ~1Y'l'IJ'\J~llJ f111lJl'IJlJ\ltJ 

q; q, '" q IIU 

~ 1)01 " I ,.,. I JI 

'lJD.:jtl1L9f'UlJ ~-:jU'U 0 l'iJ!tJ~ l'JlJ!-nmJfI11ll1.,j'lJ 'Ii'tJ 'lJ e.:J tll19fmJ 1~ UIl1'j1~ 'il~l~'U~'IlfJ'I tl11~O lJUtJ• 
" if . • I 

'\J 0fl111flUlJ Ull~t)lJYi~~I~V~ ru qW '11 iJlJ~N'l ll ~ii"Il 1JW ::!tJ~U'l.JlltJ"'1\Pl1 lJ ~ tJ~';w 

d Q,I .J' «:9 : C). '::o tV.Q, 

fll"j ~~U"~fl1·Hfl1Jjfl'tl1f11 11J 'lfl.J (Hygroscopicity) HClfl'\.J1(o)l" U~ ,!YllilJbl'lJ'lJ \Pl ~~ 

http:1Yll(1(1::cntl'I.J1
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.: 41::1 d y.y d ~ Q.I CV 0' Q ''JJ : 
fl,,)llJ'lf'WLl~ U ,mlf)lHW U~m1J'j 'Wlf11f'flJfl1llJ'lf'W ft'lJYfVlli (Relative humidity) tl1'Wn1l'HlUn:::75 'U l~ln 

~ \; "d Q.I cv ~ ~ Y:- Q d d. 
'tl'J lUv::: ~flfllllJ'lflj 1,u'J ,,)II-cI::: ~'IJ~ 111 \J IUU nUl.! 'W lYll-cl UVln::: 'If'W V1lJfI11JJ ?rllJ l'.i 01'U III 'J ~WIIIn:::m1J 

~ ~ 

v y 

1111llmllJ9fWUI'lI1~1~n\J -w'm 1'Y1ft'flflfl l1lJ~'W1~~hJ1 I1 'Hl-3-c1'llJ1 tl'Cllfl?r '-1l'lmff mm1l1ft' lin::: 
CI 'V '\J <u 

ut'1Ilhrff 1'l1lJft l~1J l'hll. hmdJ'Wri1'W'th:::I1U'lJ1mfl Yll lJ ihl110{'Y1 Jl~.;j Jll~f)1J~111'Wfi Un::: 
JI ", , 11 

III1111 11'l,.fI ~'l,r'W (J TMl 'J Vi ii 'Yh 111'VI fI'I~ 'U 'CiT\"! H fflJ ~ 'll~ 'lJfl1 l lJ<U'U '1 ~'W l'U VIl llrtlllil'S iititl'lolUJ::: lhmC1 :::. . 
'l1lJdll'lf'U '\JUlJl~l1flni ~ii'ri"JUHft'lJ'\JV ;jJl~~ l-fsmfl l~DlJ~l1hffl 

• • Y. , ~ 

.r::9 .ad CI~ q ",,9/QQI' 0 lI'Jl 

- m'J~Ilr-Hln (Crystallization) llJfJlrWl1J WlfDlJ 1l1L~j JJ'\J'WOlJm'il'IJ'lJwn" UJffllJ1H) 
Y I I , "" I 

'Cl:::mvl~ull 1~U1111 ft'l'Jft:::mtJ1.h~f)1Jl1~ml"J 115ij 'l.h9fOlJ~hJ1i"J l1llltlri~Wl-HlthH'l\lOtil .;j 
to'. " ~ I " 

'.i:::,j1l '.i ::: 1\1 hw1lii'Hflf)Hi11l u1l'ifOlJii~:::ihJl~1,m::: mvmi}JlI1Il -:hl1f11'J I;JU ru flUJ 11 fliJUlJ 'il ::: lfifl 
~ ~ ~ 

• I ", I 

ill")::: ~lJ1i")tl1I'lV'llln:::m'i1l!~ 'lvl"Jl~lJ l~lJf)'fi'l[Jf)'j::: 1) f) i~ll'lu1liVlml~f) U~lJ1l'lT"ri1lJlnlJ 'il:::11:m1f1 

Nftl11'UlJ N'ln ::: tetlfl humm"'l 1,:i'U l~'il ll1~"Jvi~ J-Jf1'J ::: 1) 11 htli<»JwllClodl t.JmJ~glJ1i1lJ"J1I~-3I1~':)lcr 
" I ii" I 

hj~ I1H~11 Iljmn'U ']1lJ l'U "1 tJlmn'lJl'lriJ'U l'lfmftnrlh.Jf-l,:)lJl~l1111~ !BtJl'l 01m~~f)iJrl'I1'tJUJ:::~W lli 

'I .&.J t~ Q.t -dY QI d ~ <it'I) t

~ft' 111'.i1'lf)f-lnl1'tJ'U ovn'U1I~'\)m1mVlh:::I11'.i m :m lV1111'll1l'l el'lI11'j'lffl1'11t.J'UVi 1'lflJlWlJ wm'l 'U(J1JL'If 
" .~ 

l~1n1l1mvul'l'Jll1'ml)m11lJ nlH1!lmm1~fl n ~ lf1ff '."'~lnllrl~I1'lJf)':)UlI"11Cllije1(t'U,j~lJlOllJln"1 
" 'U. fflJ'l.r~ l11 ':)Jf)ii'IJfHlhl'l lft 

. " 
- nWl1iTn (Fermentation) !~'Um :::'lJ1lJI11'.i Vl tn~'iJln~~U'Y1~UU tJU 1 ~lrlmtJ'Yi'ffm'Yi• 

~)jl1~Dhlihn li'f ~':)f)eJNI'lf'U (jff~ciotJJlmllu~1'Mtil'Uue'Clf1o~O~ 'H'nmmJ'n 2-4 a'tl1l1M vhl-H 

c: 
IlJVU'\J,:) 

" " )I. 

- lll'lUfltJffrl1(J (JJydroysis) I11'.iVfl(J'fffl1tJ'lJO'ltJ l l'll~l1'CllUi''U'1'1111 'Wl¥llllYim1JIOt1'f1 . ..,, 
1"lf'U 111'J~lJlf1(J111 1 t~{)lJm t/l~ft'fl1''J::: !1J lJm~11 ~mO'\.j19!,J Vll 'l11''1l1 m 'fft;Jl1vewmnm~lJ 

". )I I )I 

On " 1I'1mrn~,\~1f). l'Ylff I~ (J1l 11 n : 'lJ1t.J III ':i'W -,il i1'U(1e1i'u (lnversion) 't.l1m'ClYi 1~ I~ voil 1.hlillf1 ~lJ 
" , " 

nv{'Vl (Invert sugar) tl{im[J11111 ffmv1i"JI~ 1~'Udj tI1i'~umlJii~ 'lL1J ff'l11 V l'U Ill<H'''''' lV1i1'IJ fl~U 11'll'Cl 
iI". f' 

itH~[J1 1J HTl1.:rill1-HlnI'lNlll1Ym)utJl'l1l'.i l'l1lJ 'Yh l -Hfl1 111'.i I,jav'U it 'J ?rtL" ::: n ~h.J '\Jij\lVlMYHffU '11J 
" , . 

- 'OfI1HHllJl'l1 (Melt ing point) Hfttl'UtJ,n'i1V11nl1'ClOlJ1i1 4ij()'1~:r'Jfl1llJ:rfl'UYioUJ'\1fliJ. . " 

-q\l '1l1mft'M(lijlJ1i"J~"Qf.U111JiJ 160 - 180 °C lJf)rllvl\,.ij ~ lIM(lf)lJ1i"J~lfr:h1! lmft' 1Y1WfHJ1mYMft01J 
, 'jj )I, ,, 

I?ilYioUn1f1lJ 86°C Ill'l11 llVlJvl1i'j o 11oH'tlUJ l1 nll'ff'lij1'hrlJ l~l(HtJftU'Uitl'Ui.J I'llt! imj'l1~ tlm'JlllJft 
4 'U 4 !U ~ 

(Caramel) 11 vn m::: 'U1'Wf)nrl-h fll '.i lllJ I OL'-1l'oMlJ (Caramelization) -rh ll1'Oll1 1'.i I'\J~[J'\.Jihtl'JiY 
'" '" " '" to'

Ull'llft tJlmft'mjH'u~,:j?h/o'Hnl11'.i 1'lf'I.J 9fU1~1 9Hh 1111W lJlfl~nlJtlJ:::I1l'Vllrrcil 

2.2.3 ~liT'".tTlfJt! (Vienegar) 
'tI •• • " JI 

11 1 ~lJfflV1!ltI'U lfl~fl.:jtl~ 'l'Jft'liHal'l i~1l 1 n1I'ltl~'lJYilt1'UUi1':)M~OtJ1m 1'1i'U lJ1Ho lhj' JJ'U 

~4'.:j 'n"J1U 1~~1I-W'li Jll~O lJ m nJ1Vlln lilul'i'U 1 11[J 111 '.il111f) ll'1()~h. J ll'il'~llm'lf)a~mlff'll~tJft'lJfl1'.i~ 

http:11'l,.fI
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~fI'j~{)~~~flUr.;'~-u't:lV~'l~ 4 fl1111'W ~fl1J1ftnI9llJ~!llfl~ 
~. ~ ~ 

. " 1hffllfflrJ'lfn~~~ l~(Jn fll'j iJl~ (JfY)11J1ffllfflV'b''I1'l1f1 1'U1l1l1l1J'Wiifll'j~i1 'flU 1~1l ffltJ')Hllfltltltlfl tJ Wtl" 
~~ ~ 

)/ , " I 

hwm~ thfflJfflV'lf-¥i'¢lI~Vtl':h Ul fflJftlt.J'lI fI~'W 
~ ~ 

" "" ~flffl'l1m'jlJfIl~'I1lJmh~lJ('nrJ'l!\llfl1~ q~hJ lh~ lfl 'Yltjl~'ftUU ''l! thJ 2 'li'\.J~D'W fif) (I) fll'jl1lJfl 

J1~ltl l,rlillJlt:lllnm)(l flt:l ~JD" 1111J 'lJlJ1lJfI1'J mJfl1lH'1n11~1f tltm~tlllJ~.J~hihJfll) lf1m~tJvffv1 
~ .,..d ~ ~ Y "11) .,. 

Saccharomyces cerevisiae var ellipsoidcus ffltJV.'W~Yl N"'f\IWftmHmft !~~~ Ufl~ (2) flTH)Vfl91 t~9I 

mnlfltJ0'vtlthil'U fl'jf1 V:; ~~f1 lil'W'tIU 1Hfll ~ ~~tHtl1'j tHl fl ~lll'\.J~,:j~lliJ'U fll'j i flVuUr)'nl~ tI'lIU'f\ 1M' 

m~tl~~~fll'li'W Acetobacfer IlCl~ GlucollobaCler 
", , . • ,.. 1 

fIl'J Nil'f\UTerllfflV'l1'11il'fl\l ~ lhiiJfI1'J'fl11MWHlfltl 0'fl t Lflil ()'w-¥il 'W'lJw~Vitlvl 'W'li'W'f\f)lrYi 2 1t't1~ 
~ ~ 

tl1'H'i)~UJvvuK)1 lJJ1~ft 1,j''I1~tll 'Uffl'j C'I~ CllV1l1fllJOft I'1'U91fll) ~il'f\JT~lJL1'1tJ'lIfI~141l1f1L1t:lflflfl0't:lft 
u ~ ~ 

, . , 
l~vfI 'j 'I ff1l!tl~uwnrnnoBon1U1114 In ~O:;cJ! ~f1lI :;~o~Yhl»W)n fl UEm"lfl~mJ-¥iuCl:;~tl 'l !~ll 

ffl'J lh:;flmJV\J'YI~ri'um; tJ'W'\.J11~ri''fi vr) 1M' 1'lf'U l~l1J ff fl UOlJ lwijtJlJ l~mn'VI~ (dibasic ammonium 

phosphate) Qt~(J nhJhl ffl'Hni~~lfl[hY~ fl~1mr lJf.)U~ !f)ftO !illJ~14 l~tl"1U'UflYillV'll-U,,'l'l1'm~ 
" .. , 

tl::;~~fJffllJl'HH1l~UJ '1~ m~f):;cM~f1 ~~ '1 ~1HlJlrulJ l fl l1~flUOtnJu ~~j vvtl1J'lHlJ lW'UV-1Uflnfl0 BoMi 
u ~ 

Q Q;,I d tI "" IQ 00 ~ ~ d tI .4 4 Ql!l d' ~1 " 
tfl~ \l1f1n1'J'I111f)'U B~rJ""f1 U"~uHnWn ) 11l 'H1! 'U'O'I 'hftlJtl fffl'l1 H)'J 1 CJ1-3ff111l ':i\ltJB fl91 lI91lHHlmHHl(l ~~ 

!'li'W n'ULL91lu l M m ~V::; cJ!~f1HU f1-¥iI~ (J'lf'W ~1l1'm ~t:l ::;cM~i'l ll::; 1 ~~UJL1j'WW"lJ VU~HJ'IJ'O,:j'UB\lmMIt"~
u ~ 

)I I Sol ;J 

):;u:::nmVlJl.l1'Wfl '1 Ul'~mnv'lli1 '1~1l::: tlf)U 1hJ'V111M'lff1~tJm'l !~lJffl'j 'Ul-3VV1'l U~1n 'H)~ ;ll flUt.!~.J" .. 
ihhJv.lm~B1)tJf~mllJ~VlJ 60-66 0 C U 1'UIYiV.J'hJ~i14 1Vi 

9J,,:'j/ ?I ..1 'Q,f ' Q 
ml11I'tllJ'U'U'UV\llHl:YlJfflrJ'l!1l :::Uff~~ IIJ'\.J l1 'U 

t 

11.Hm14 (grains) CJ1'l1l~1l11 flU 10 rYll'IJO'l1l1trJlJ .. , 
f)i'lJ'lJfl~m~o ::: ~~fJi'\.Jlh-NlJffltJ'lf 100 flnlJlftnlC)f'W~llJmYi V\ul1f1ii 20 ac 

IU IU <i ~ 

" I ., Y " SI 

f)1'j liYV'lJfmhl.llJff1(J 'lHU tN 1l1flll lilJ'YI~ ri'U'U 61 1l 1n~ ~t.! 1~~-3 L1~ <\ft.!~f)UU l fl'll t:l ~ f)1'l'lnj'fl l'lfU.. . 
"" ... ., , 0 'I '1/ ""'1 ' ''''1 "1 '1/ "" 

61'iJlJ Lactobacillus l1H) Leuconostoc l'il'l tytlg111 1'11H"'ll'1~ lJVllu""mJ~ !) fl't)fl9l11lt.! Clostridium sp, 

0l'iJ Hli l'l fl'j ~1'U"J'n~fI~'U'flli '\n~H li'f\nru '1'i'1 li~ thu111dU1 'HIfi"~1~rJm'l ~~lJr.V'H'Vlf)rl~tlBn 'h~ft.:j1U 
" .. " 
0 tl " 1t.!'UlfW lJ u\Pi""lllfliHl ~ t:ll 'iJluiJu5'1 fl1 l11l ~qJ'IIB .JU1JfI-¥ii5V'lfUlI i Min ~ fl ::;cJ!~fJ 'M 

" 1 ". J/ 

'J:::l1·h~.,j14'f\trw-¥i 2 'lJ tJ -3 fl1'j ~~mhrt'lJ ffltJ'l!UU V1 1l1nmllflnl'J ff~l \lff1'j Ijjflfl lJ1fl1nlJ '11.1'UO~ 
I & <:II 4! III ~ '11 310 : " d 

Acetobacter 1'lnJ Acetobacfer acet(slIb sp, Xylium 9I .:jm'J~Clflffl d lJtJf1t.!'WlJf)~"f1 !~fI hJ'\.J l fflJffltl'l!'YI 

~ilfl~lfll1,rlJ1f1fl":h~lfl1!Oft f) 'U ~HH~fl~lJ Acetobacler tl1 ll ut:lfl~1~C; m ~rv~ 9i~fIh..tt1, J'llffltl'll'ttJL~'\.J 
'" 



11 

.. 
m{ut)tJ i~m)fl 'CJS~ntJ'u1'~tl'lLn~01 ') 'll WI Ufl CltJUt)'ftm Hlf.l a11 ~5m1ljv5n~L'illJ'lJlmfi'\.J"1 tl 

2.3 NmHl',J~0.:J 

'lin~m'iu'li'iitlHn~'1Ufll 'i ~{)'l~~ml,.Il irmqlJL1[Jn11 Vimfi" (pickles ) J'tJi'hfll tll1'.i 'llJTh L<tf'W 

m'i~HNUU'IJ'I111'\.J (Sweet pickles) fll'~~ cHHU'IJ!l1f(n Cour pickles) f1l':if1V 'IU1JUfnl'lJ (mixed 
.. " 

pickles) fll'i~{l.,:j'lfU~bllJ (relished)f111~{} '1 1U ! 'liI!11'lJ 'lJ(J'I9fDtl1V>1'ltfi 1h ( ~3J) lJ!:LoU{}I'Ylff 1~)tIf11'i\hV1 
""..; "" 'l ""; j.I • '" 1" i!)/'" &:l! '" lJ!:L'UV1'Ylff'Yltln 'ill.l 'l VlJ'H 'iflJ:-/Cl 1J \PIl1J'Yl\PHJ~m'JlJl111~O'l'l-n om1~nN ! Y')tI 'lHmf)'1tl ~ ~'J tl 91.,:j'il::I1J1.J~fl 

• JI", • Y •• 

~v·rYhJ 'J•'IV>1'l(Jl.h~1J tJlmll mllv t1mafl~V'Ill1fl'lJ{}Il'illn -UrJ''Iij f)1 1~fJ'IV>1'l t1 fI~V'l1'Ylff~tl ~ll (di ll 

" ...pickles) fl1'i~V.,:jA 1tJ1J'i'I'\PI1A (mustard pickie) 

2.3.1 'lh~!iI'n'Ut).:Jfl11A0.,:jVlnJ')if'l11~ iV>1'u rl 
., 

fl . m'JAV'Ilmtil 

~n1~At)'1Hfl 1'li'UHf1f11~H~ tll n::l1 ~Ttl~ H'mitl'U 01~ f1 I~'\.J ~'W 11~f11'Wf)1nh fit) 
).I "' )1' tI 

lV1HfllJllfl"lnU1f1l1m1tru l~ltJl~mafJ 20% '\J()'1t1111 l!nH'fl J:-/'i'I'lJ tJl fl aon1J\h~lJvi'1JiM'I~V~ n'l1-rt11' 
d 0" "1 j.I~ i v a.o ~ 'JI eli'jl d: I O~d C1 I I !J,I •

Wl.l l'YJ'jl~".:J1Jl.lJ:-/n'Yll'w.:j 1 !'Wfl1'l1lJ!:m 11 'Yl llJJ:-/ll Vl'il i 'N'WllJ:: 'Y'l'Jl ~ntlf) Y') rVW'l!1 vt1'1tl!)fl 'Wlf11'J 
.. .. 

~5'1Ll"11lY')~1fl1'lfl.l :; lliil1'mmil l1Ufl 'H 4-7 ltJ f11'J~U~ !m (11 l~tJf11'j~U~hWfll'J LI<tf~lJV111l:; tJ 

ffl'.ift:;i,ilCJ~ltllJmY') .yhl~ 2 1~ 
1" i" .,;'" !J 'l" J... !J!J w ~ - LL'U'UUJf1 !~CJ 'IHmHJ'Vl'!Jfll l 'W'UlJ 'llm8t1f1 :; 5-8 'lUJll Ll111n 11 '.i ::mw 3-5 11J 'il:: 

!n~Hnufv1 I;jEl'l1l1fl'ilih..lYl~V'il:;lU~m.JlIU" -'l f1'1'iO \,l'Yl~ V~lioci'l.\JH'n LcMll m~'1 Jl~l" 1M' V>1'. ~ 

ffTl8\,l'Yl1V~'lf":)[Jl'Wf11 'H)\J UlJ U1'l111 l'lilJ LDYl"Ut)~m:lCl tJ ci' mV1tl~91\P1~ fl m \'1U(lfl~fI H(l~'i'I'nihJ'Vl1V~ 

1M'n gUl1 'e:l1J1ll 'Y'll ~ 'UUilU1111 'j 'H u n V1 tl ~ ll~ fl~ 'jfUV1 
• >I . 

- U'UUViff5i1 IY')(J fl1 '.i 1I'1f()1111'j iu tJ l~1J'fn U'lf I-WU i ,rHi1~.nwC¥i'lh'N'lfl~ fl mJf1ri'El1J li 'Jff .. 
JI , t , II • ~ 

Lmfn l~lJ 1111tJ IICl::ljflih ..J'Yim) lJ,Jli''UU :;::;Yl1'UV~~'J ~ ~\PI firuC¥i'~hnV1'illnf1THl tN1U~ (J1 LcM \J H'llfllV1 
" ,,, tI 

1~ (ntl ~V10.,:jltl1tn n::m'ltJ~~ tJ~IU~ tJ1(Sauerkraut) 11Cl !: Hn ~'N1JA{}"lm rJ") (Kimji ) lt1 'U fll 'jl1UflHf1t'f~ 

2549) 
Q 

'll. m)~tl'llfllJ 

" .
dj'Ufll)l1UfWHl'l~i~lfl aU1Jlfl 1~ tI'Lhlf1 ~UlJ1f1 "flI fl ~ln'Ur:rfl 11 ~U ruU5V11li~f)~fll'j. 

http:lin~m'iu'li'iitlHn~'1Ufll'i~{)'l~~ml,.Il
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- u'IJ'lJu'Jn 

., 
~.q QCIo 3J " 0 ~tI II VV 

nH1C}$~'Hl m~Hl::C}$~'jfl fl11lJ l'lJlJ'IJ'W'II€I'I'W1IfHH) ')::;lJ1W 'ifJtI'i1:: 20 Im~mllJ l'UlJ'\J'W'IIO 'Hn,)'i1 ~ mtJ 

m~lh::lJ1W!tltJ":: 5-10 ~1tlrJl'1mJ'\'h~'I~HH 1I~l'.I~tl.:j !l4OllJ 'Wi~Cl~1JhJnWyh~':)~€I'1'\JH,)~ u~ .:). . 
~tl.:jtl~'1,)~ Hf)um~r.mi,j'~~tl.:jlfllJ "'~UfHl'iltifJ1 ~ ~ l~'IJ~flln ll~ 1 11 d~I'U1~nWnl (Salt Slock) 

- U'IJ'IJ~tnFl 1~tJf11'H1'liHmU'l~ml 'l,j'n1JlOftOhH)ml~J'U Hf)'I1~€If"lf1 i,j' 1 ~h'Wf)'lJ lf1 "'fJ 

Y:! - l ri1'W I~Un11 nWH~ml1J'lJUl1'1 y;j-:rOU1'l1<i'U f11 'J'fh~lHnmIOlIOlU':)lfilJ Hnm~l~tJJt1~lOlfJ.:jl~lJ 

(W'lfl11'i1:: ~llitj, 2549) 

fl. fllH'Hl'l 'I111'W 
~ ~ 

i~,h~l'i1lil'Uri"J'\..l'u ') :: nfJ'IJ'I1~mfCflJ fi'lJ'\.hf)ftfJ !! ~11mllOl'i1':)'IJ\JHf) ~m1,j' 'I1~n11 2-3 ftlJ 

~'W'l~fJ1m'jVlfJ.:j~iin"'I11l'U il'tlN fl ·l,j'~iJVl.n.hlJl~fH 1'li'U lJ~ o::;no ,r":H~'nm'fl m:: 11~1t1~ 1~'W~'j 

2.3.2 'lh :: lil'n'\lMfl1':i~f)-391UJ'I$U~'lJM~1~8-3 
n. Hn~~hlJfllJ f1 fJ.:jlf1ft tl ~iiflJllJ!~lJ<U''W~ l (Processed pickles) llJ'Wm'i ~u.:j~~tl.:ji~ 

') ::u::nmi 'W nl'Hlfl ':)'I1 "lU~UVll'" lVltJ~Hf1~'fIfJ'I 'l~t'J':)fN iifl11lJm uUH'i1::;iin~'W'J "ml'Vn:: ~1 flll)J 
)I I • $I 

$1)1 0 ~.d i 91 gJ t I i'll'" ~ tI .a i1' 0
1'IJ'lJ'U'U'IIcN'W11f1'i1fJ'Yl 'l1'il::;'W fJtJfl1 1 12% 'iY1'WlJlf1'i):: ClfVl'J ::; 'fl 'U ':i ~mw 4 -8 % 'H'J fJ 1 G1(J~tl'Wl 1 

lLf1mH),W l'flm1JlJfI'lllJ l'I1lJ,)'W i 14 'j ::;~'IJ~~ -1'VH)~il:: iJu 5-.'Jfl1 ':iLiJ ~ru'IJV -.'J I~tl'il ~'U Vl1 6'}ji1f1~'W H ~t~ll 
~ u . 

J ~ 1i'u~l'lmt1lJ l::; 111~iilJ'Yl~ of1~lJ~~ilYlm~UM1~f1l 'il~ty1~~ ![~ :i ~~'JmllJl<U'lJ.u''W'IItl~lfl mftO~ 
• JI • "" 

1l11J1::;'iYlJii "lfl 1'Wnl'J fW'l'il ~ ~'UeQn1J 'lfiJfI'U v.:jHI1 11" ~~il<;U1Ul cnl1~tJ-1n n ,lJ'U "'''11 f1l'i VlV':)~1tJ1~U'il~ 
,." • I V • 

iiL91tJ ,.,ii'UVl~ tll'l1n-ni ~{)tJI1~L 'il'U '1 Uf1l'j l'il~UJ'Vhl1U'1l1nJftU'UlJ Wllnl1V Ul 'WHf1'11~Vl~lJ'i1 ~ 'I,jirr!~'Um ~ 
• u '" 

" . 
Ut1f1~fI 1~f11'J~tJ'Iml1JiJ'iI~1i''l~n'U~mH1 1t1'l111f) L'lilJ !l~'Hnl ( Pickles l'!~'i) Salt stock) n~'I1cll'\Jft 

)I I ,.. f 

( Sauerkraut) ~f1mVl'fltJ'I fllJ~ ItI'U~'\.J l "' l 'i'l'l1 f)iJ~~ln~'illf1f1l'HlITI[J'W!l'tJ ~ ~ltJLtjf 'il.ii'U'Y1~oYir.lii(Pl . ., . 
m~!Lt1f1~f1 ( Lactic acid bacteria) L.wtl-.'J{)(h-.'JI~(Jl 'I1~0I1l ~[J'j.J ll,jt1':)~1t11~tl~il'WVl~6Yi~iiflm'flHflfl~fI 

Y I )I ", 

Ut1~!cJ1B~ii'UVl~tl'lfiJ~VlJ<l lWf11 'j f)V-.'J~1tJ1~ijm'j5mJ1~t1ll1iJiJ~B,:)U 1 LfliitJ '111flQl1 21 °C I!ft:::l,r~f1 
II 11I.)I • 

'illJudi '\.Jlhf1~BYl ~flfl'i:::tJ::!Tcnl1lOltH 11 1 f1i'l I;t)'nl1N':l'Inh~tl'l~ If'lO-.'Jfl1 '.i nl~fI tltlf1~lJl1 I'UfJ'I'illf1 
" Y I JI • I 

IcJ1f.l 'J l'il~ti'OutYt1l tJ mVlLm::; tY!1.:)~m1~Yiyh '1 '11'191'0 "il,J 'Y1 ~ oyhh'1 -HlflVl f11 ':i LffmJ!i1tJl;) ~UJ ~ O 'lui~ 
• u 

'11. nl'i",i)f1f'ltl'l1f10 1 1ii'l ,;fftl~ii'U'YJ'j iJ! <U'llJll~tmj'fJ'I (Unfennented pickle) 'li't1'IJf11'.i'l1:Un 

Hf1~iifl11lJlil'WmVlI1'1 L'l1'U 11<;Nf111 Vl€l I1f1:::11 ~l M111BlJ llfl'lB'Yl t1~OW~1l1YlU'il ~ 1~!flfttJ~iifl1llJ.. 
.,. v 

jI jI -d '1 W' Q.I 9J od dd ... 1 tI ~ d OJ Q.I 111 ~ ell .c.i 

l'UlJ'\JlJ "l-.'JO':) 20-25% U fll'J '11 lJn f11'Jl1lJf1r;t l tJ1~'WlJ~fl lJ '.i::; 11 '1f1IWUIf11J:l fl1llHI1UI'I~ ~I'I 11J l'WlJl1!11'1tl 

, "I ~I:: & 'I ~ .1 'I "" '" "'"0 ,."

lJlnf111 mmlJ'W '\l'W~tl'W'I1'W.:j 1'Uf11'J'U il rl H Y'Ulml'l::;Hlrl ! 'W f11':i 'Yl l ~t1~flru"YlHn fl1JII'l1-.'J l'lflJ 'iYlJ fJ 
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~ y, ~ 

\1. l'Y1tjl~fl.:m'litJm'Jj'w ::: "'h~fl'l~H;1l:::i:iri1lJ vmlJ~'l-U 

- If1ftf) ioMt~~1flilf)~'Us~'Y1fuO'l~~ifltJm'H-I~~tlll1l'j fi1 'HlJtJ!nfto~1li\1~!~lJ i 0 1fl~tI .. 
town::: 'flltl~tI~~iJ'Uv~m ::: 'lJ1tJfll'j1111mHl'l1l1JflYii1U 

",",' , • : 0 , ~ Q Q.J d'~ i 31d ~: J ,~ , " : .1 
lJ'tYf)f)'U ff ff1tJtJl~lClmlmt~~u~ 'Y11 l1HCl~flWCVI'Y1 ~1H"flCl llJlf)'U'UtI~nCl1.J';jrrllH ffllJl';jO 'lfmn~ 

l1J'Wffl':i i1-1'fI11lJH11'W'~ 1L~lrlfl'l1l1fliifi11lJ1111tJlJlf)n ':i1 Jlf11 ~ ~'lfl1'i1i'hnJslJ lW!YiI'J.:J 1/4 'tID.:J 

~ • I • ••'" i iI ~ Q dd t'l I i ~ d d 1 4d 

- Imfl'lI'YIrt 'Jj''IJ {).:.Iff~ n'l f) f1Cl'U'iffl1Cl~flwml~'Y1~ IlJfil'i 'Jj'lfi'i{).:.II'Ylfl'Y1m l..!f11nJ~H1WJ(J~ 

, ", ," , 

li'Ifl~'\llflll: rh i 1-1'~~~fiw~iHlfl"l ~.:.Im'i H'fI~ f) 'l I'YlrtYi llJw;'tJ'l 'lJ'j 'J ~ itJ q.:JH1'IJ11'Ul'lrjmJ10TI .. 
ffllJn m.11{)r)f)nfltJ'Un 1l1hml'li rii'U'tJ 1~~{)'lM. 

!W )I t to' • 

- ih ulYil~~tm,. :::m~ 'hili)tn.'hm::: fll'l ,j'ilrt'il l f1iY'l t~f)'lJtJ l~m'in~l ::: rr 1J ,h~n U1JO'l 

0d.9 1" QJ d.d -:
1'I1('1f1 c]!.:.Ii)~m 'l1HO'f)V'llJ'tYflCll 

'j/ ~..: 1vi 'j/"", 1 '" - ffl'HUJ 'Jj'11Jnl'JlOWlJfl11lJO'lfl'lJ 11 'lffflHYlJ 1/8 'lffl 'W'lf l ~{) 'l1Cl'tJlI1~ 1 flTO'Yl'1l 

- ~'U<') 1'l1'tJ mfi~'il~f1 1~qti'Ulill'J1nfll"lfI~[JlJl'U'tJ 1'11lU'il 
.. . . 
lh~fl Yi'fl1l :::hr'hJiilPl ::: fWtJ IHl~ fI1':i11 111J ~1Jl~BrlYiflru'l1fli1U'J ::: lJlru 170-180°F (76­. " .. .. 

82.2D C) y) '11 MUtJ rimJ'I!11J1L'YIil 'W vi1lJ~mlCl lhhh ::: lJlW 1-2 i'h fn 'i Hi~'Ylmt'1'~n f1Jl..! f)lU lU'1J1'il. 

. " " Q <d1 Q QI" " ~ r:p ~1Q.J QI

tl1':i ~ f).:.I'YlIl1lJ1~ ffll 'il ~'\J 'Wfl'U 'Jj'tJ rI'lI fl 'l Hf1 nlJ'Vl '1m l lJ IPl fl'ltll':i'Vl l .:.l 'Pll'tJ nY'lfll'1 'l1 D·Hj1JJ fin 

ctI . tll ';jCJ.ht~eJ 'I1 5~ 'illtl~fl'I 1~~Ut\'1 'i1 :::Wl~ ""'ilnru ~1J lll1'fl11lJ~fl't.!L~ "Q~m ~'lJ ')t.!nl 'i 
1111mm~'t;'CllUUllrl~l~ (J~ 'il :::1111Mlfl~fl1';j t~fllJliYU'tJfl'lH~IPlnrucy] l'dU'l'illnHa'il nru 'li'iJfl111J!1l'J os 'PI"!,:) 

"" i" <;I 'l"' ~ '" • '" " ",", • d liS! , • '" <;I0M 'lfrlllm01J L'tJ';j:::~'\J'vn'tYI'ilU'i L)9H'YllU'W 1 1inl'J'Yll flV fl1 ':i1Hfl1 'lf U~'lJ'i:i~r.-m lJ'Plfl'l 'UOl'lWl'H)'U 
)I " )I • 

8W'I1.niJ 48 - 60 DC l~lJth1u'Uh.l vH'\.h1U'U111'ii ,) ~~'lJ ZY'lfl 'h';j ~~1J 'U fN'\Jfl'U1J'U fll'll 'U ~ I illl.yjlJ. ... " 
" . " 

UW'I1flii'UtJ'l'l!lfuu'i)'UO'l 82-85 DC ~'ll~lJi'Ur:Hn i~nmi'tJf1l:i~ll'ifU'Ul'tJ 30 In'Yi ~.:.I'iJl'tl1~O{)fl'illfl. ... 

cil'lJl~'tJfi tll'jl1-1'mllJftl'W'\JO'lHtl~tl'lrim"! f11'i U'i';j ~ 'il::: I~ tJfl'h Hot packed U~U'lij" tll~l1d'l;ivfll';j 
"" y & 

111'ml1JftJ'WH"'l 'U ~ 'J 'i1 1~Unl'wti.:)'U 'i':l'il11.:)HflUCl :::1.11'Plfl'l tU'trJl'lI-) u 'W \ll'i ~'t'iftJ '11 'll~ Vflli Raw. . 
packed ';j ~ t'J~nnl~1~''Ufl1'jCJ111<fftl'IJf)'li'l ffV 'I1~l'lJ 'U l,jlPl l lJIPll':il'lYi 2.1 



• • 

J5 

" " fm ~11~m-l~~u1ru"" U\1 1!~flfl 

Hot packed Pints 10 

Quarts 15 

Raw packed 20 
o 

-Yi lJ l : http :// www.tistr-foodprocess.ne t 

2.3.4 m~'U:::1Jnil 

i 'Ufll'l !~flflfll'lflJ ~ 'ihI1i'1JlJ'j'j ~ml11~',hl1 i'lJill:rflflfl~ ~t1.:j 'hif! 11m ~ lJ~ 'l ~l.:jlilu 
.." 0Vimll iJLclh.nr'Um)'11~fll:if! 11lJfl'yh~v-Yi~~tJQt1u m'lilJ:: l~lj~llJl'UlJlnvfD vil lM'ln~l1fin1t111f!nml~ 

'HY'lf1~ fl tllfl1'Y1'IJEl.:jtnl11~~m;;~liY[J'hJ t1'l lllt1'WlJlfl"1 1'U~fliYll1m'llJ 111l~l1VlJ'l~O'llU 11~ rll VD 
1)1 •• • 

~u-Yi\l~l[Jm::aij tJ.:jlfl~t1U lJlli'U:i)~tn111'j-Yil11fll'jfl{).:j l~Q~u-Yi ,~"u mH)€l~ fl'J1 l-rh~l~Q~Ul1n 
~ ~ , ~ 

flUU11'YI~i1.i!tl1IiYrJ~lrJ 01L'f1'Wlijm1~l'l~tmJ'jlfl~1fl1~6hfll1 'il :::lhvhollJlrfH'unfifl 1'l.i'UUf1!~11~B HI. 
" 

~~ 

.

'l~ 'YIvli rfllJMfl1m~~m1lY'fi'6'I rl'fl i1.ilfhnlJ'il 'W.:J CllJ lI1.1~illfh/hJI'Vn 1 ~f11 'j~f)-l ~ ~1'YllJl fli'mn M' 
.. 

fJll111fl.:jflrufl1'Y1f)d"1~'Ul'W1flUVUU'I fl l'H ~1Ull~U llPl'IHN ~~'W 'YI~ V'IJ f) ·rufH~'1 OlHU'W '(1' 11'1'1 ~ '\J B ·:m l'll'lj1
"cu u" " 

v ~ 

IftVBl11l1 U~m1IPlB'I 'hhnlJl1 () UUO.:Jl1 ~Btl B.:J t1'U hrl';fll1f1U1.:J'b'lJ~o mhtnv'hJ l~ f)1'j ) ~Ofll~fl~U 
~ . 

o " •'" ~I '" J.I .t/ d • '" '1' "J/ '" 1"J/ <> '" 0'YIrI':::01~ utH)~l'lifl1 ~ 'u'U 1J'IlJf111lJrI'l flty lJ U'YI f)1'j l,HJf1 'lffl1'lf'U ~ 'If 'U~'lJ Cl .:j fll'li'W:;Y1mJJ11JJ'j~rnlnJ 

u~~~'lil1~ nmllJ~hfttyl'lh.Jtl°\Jflf) il ~~tl.:J'(I'~rJl~ '~'t1'U ~ t1U1J1lJlUHl1'H 1'j 'hJ 'ih~<fl 'hlih l)V~11 (~:.J 
~ Q.I cj~ ~ d 

ll1'l1'U~"'H1nJl~mJfll'j~'() ·mrrv m'li'U~ m:;tll'fJ :.J Lfl(l,() 1J 

o " 

n. 'liUfll1t'1I'UUfb";~ 'fi1m'lf'\.J~uft :::: r-h1J~ '1I.:J~ :; iJft1~mutJl·:J'.j tl\l~~'1hvtj~I M ~,hHiin 
" . 

utilJfl UfIl'lfW ::; nfl1.JijllJll~1J'j'j lIfll'H1'j";.:j'filu~~fohil~ ~tJ:.J~lJ 1 5-25 ml1 1~om'j1JU~1fl~fl'll.h '111 
tI' '" if I 

~l.lCJill'iftlUflfl~.:J '11 ,,\I"lflU'\.J~.:jfi'()vn~ml~H~tl1J~~111til11lutilJ 11 6 '1 n 'W fll1!l.JltftV'lJO.:Jfll'l1l'l 

'tI. 'l1ijfl~1'luUfi'1m'YI1 ~ 'filf1l'lf t.l::; rf')'ur-h uwv'U lmlf~ ~'I iJlfl~vl~om ::; 1111.:j 
.. 

",I ~ d 9 a i" ~ I 0 " ~dI iI" 0 ~ 
fIl'll'W:::f'llufl lJfll1lJiY:::W)f) IlJfl1'J'Ul1Jl 'If ~O~ ff~fll <flfl tlt.l 'UllJl1JJ 'j ~ml11)<fl1V1J)l1\1~lJmV'Ul !~f)~ 

UIf1'fi'fl\l'J~1\1 i~'fi'lJ~l~d~I 'U 1(l'l1::;'Ul'ULfll.! 'ItJ t'YI'jl~ 'il~ l1 1i 1lffl 'J tflij~lfliiflU fl~ ftltHHlfllJ1 1J'U'l OtlHiJ'fl 

1~rI'iJ'\'1 m'j~lH-hllJJ1!~fl~ l~(Jl~mnl'wv'll~ fl W't)[J fltl(J'l~1.:jiJ1,rN l~il <flljLl'11:1m'H1'l~~t)v Yhh11J~. .. 

Nl '1~fflJ'YI fl1111'J mul'Um'l1l.Jl~iYv'~ 

http:www.tistr-foodprocess.ne
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QJ~ ~ ~ ~ 
2.3.5 m~'lJ'J'Ufl11't'1)JfH~rJ~D'U'fI 1rJ 

, , JI 

1um:;1J1lJm~ mHYi~fl~iimmJft tllJuu"C1~,h;n'li uf7m~i:l 1lJ'iMllIum~Hmfl~fl;u:;!lIu 
.. d d '1 .k 'I.!" , 'I'l' ,

mlfl'YII'l tl'YIfl~ 'U family Lactobacteriaceae 9f~ LlJ famlly 'U'i)~ lJfl~ 5 genus !f'lU fl Streptococcus 

.ad I a"'~ v cI 
Pediococcus Diplococcus euconostoc Lactobac illus lI'UfI'YIl'HlllHtlWlJ'UUfl'.ilJ1J1 f1 ff 'n:nnJtl'l 

'li'~ ~~Hm'j 1~lijlJiJ~1lJll'1 :; m~lfl:: iJllJ 1 'Ufn'.i ! \)1 t:y lliff1lJl1 fIl'i'l1t:y 1~1U fffl1 ~~ii111lJ1 tl!m~ 
A oQ " ,,~ , Y" I:::t d. t,1 0 !)I <V 'JJ d 

fl!:9fVlfH'\JlJ'\JlJIflUf)11 3 - 6 % U'1::'t11 f)~'fFJ m'.ihlUlJfI'YIl~vi'UmllJU'YIlh'm~lJ1'\,Jnl '.i l1lJn 'lVlTlVlI'.i1 . 
J .~"1 .d . I", d ~ ~ lq ~i , .. '" ,.1
'\JlJ ffllJl~fI 'Yll l~ ~tlm'jl'WlJu'ilJlrum9ffi1~'U tlU I ~ fl flf) !9fY\ U1:: 'U 'U r I'11Jl'jOll'U'IU'UfI'YI11t1 fl 'llJlJ• 
fltlOlllU 2 f)~lJimy"l '~L1n 

n. Homofermentative ll1u f1 ~•1.J'fi1
.

-Mll
" 
1Vl1"C1 85 - 95 % lWm'H-li1l')m~lIi:l fl~mWU'HI{h~ 

d .... 1 , .:to"", 'j} • 

U'Uft'YH'j {J Ufl 'llJU I ~ Uf) Streptococcus f aecalis 11f1~ Pediococcus cerevisiae 
, " 

'\I . Heterofemlenlativc 11I'W f) ~lJl1i-MU11')1i:lU'j~lJ1ru 50 % iU nl'H-li1 l')m y\ I!'lfl~f) £i f) 

25 % 'l~''Wm'Hffi~f)'HlV!:q;~f) I!Cl:aflTi1ueHl rlT\.J~I'I1~fl '\l ~ '~N~I')f1195m{1J{}'U 1~D tl f1 Lh~ ~1 fl{i1'1 
i " a d 'dl'"H'UfI'YI I'H) 'Wm',)lJ'W ~Ufl Leuconostoc mesenleroides u,,~ Leuconostoc fermenti 

tn'l11'l 'l1lTn~fl.:J'i'l ~ijm~ 1l! 'U '\ fl 1lJfJlJm'j I~~\y '\Jfl ~14fl ~iiu'YI~ U l~eJ'Iill fl ~ ~'W 'YI~ VI ~ "~ 'l1'iJ~ 
~O'l fnl 111lJlrum~1lJ fI1 'H'i'l1ru ~UI'lf)~1'lti'U ('Wti'l tJ Niil')nwcnfl1'l1nl1lTf)~u.:J~'1~u~ ijm'Wl~

u • 
I ", 7J , I 10I 

U'UfI.yjL~ V9!'ii~l1'Y1'Uf)Hlt!~1'Yh'l!lJ "'1f) U'W ff11l 1:11 111 l J m~.yjt! ~lJlfl~'\.J 'iJ:;lil'U ~1lhmviI1LU~ , lJ 

11lU'H"~ ~.:Jm~~LL"::'jl~'YllJf)Hl1'il~ 1lj ~tl1u lflU'i l 'il ~ ff1JJ1 'j (lii'm~ i~ ril '\.J(hl~ll~ r-t~ l'l ff l 'j~Il!'W~l~ 

Yi 11,y~fll')~ fl11lJ1U'Wm ~i:l~M 'iJ 'W(i'l 'j :;: 'f1''U~Uml'Yi L~ U;hnlJ~fl'11'~ 
. " . 

fl111l'll1lTn~ O ~'il~;Ln~t1fifl1 tJl'Yivh 1..1'~mH.U~ IUmllJf7ff ~f)'\oJ w :::: t1'j 1n ~ Im :; f) ftlJ'.iff'U '1Vl111J' 

LU~tI'Ul1l1 rl-:J hliU 'YI 1'1~ ~'Unfl fl tJ fllJ i''U 'l~ ~~U fi fl~tJl~lfi~~'\.jm~Ln~~'W1i1(lH lom'j Y11.:JllJ'\J(l ,J 

148'il"'W 'VI~ U 1Y\tJ 'il ft'\.J'YI~ U'iJ ~ 'li'm'W '9flf~flr.ii'UI9f"~1LO'l r.i v tJ ffm{Jffl'j flll1l';i~l'1"l l'l1lJ ml11J if'l~ 'j I')
• q '" 

111'.i ~'U 11ft:; l '\JlJU 'illJ i ~LlI 'W '(I'lnh :: f)vlJ~ 'i 1 lJOlJ 11I'U fI ~'WH"~~H"!: ff~1'1f111lJul1"flhlli1,yri 1J 

"'" 
U11')1'Cl + Streptococcus spp . --.. m~1t'ln~n (WlJIU'1tJl, f7mmi,j'flfl1) .. 
Ull'llft + Saccharomyces spp. - - ...~ (v~~) Ui:lf)V~ El" + Unff (iTI.J) 

11 ",.. 
o ~ 0 a V~ " "'" fl "C1 mHJtl'Cl + tlflfl 9fL'i'l'\.J + Acetobacter spp~ f)'jIil Ulffll + 'W l (UlmHYl tJ'lO 

http:lVlTlVlI'.i1
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il~~(J~'liltJ'llfll'l'l1lJfl~fH 'l~llri fI11l.JlihJm~-~1~ t1~lJ1UHlVflcMl'i1'.J BUJl1ftii t1~lJ1UJIfl~O 
• 'II 

~ ~" 4.4 ~ ,.J' '1 do" Q d rI ..a..Q , 91 d .d
H":;!'II6'fl"~U 9f~llJflil'il'HmHntHl~ Uffft11:;l11'11lJ1:; ll lJ 'iI :: 'YIlh""lJ'VI'WI'i1'i\y L~1J 1~ ~L~lJl1 Lm:: 

~ft~lm.J i9fulU'IHlJ1UJ ~'YmL~U~'U fll'iVil'uBm£J11f1lJO'UDl'l11'i Vi1 'h1'fll'J~ tl ~~ll'ih.!'t1Mmh~ 

(www.tistr-oodprocess.net/vegetableyickle.html~fl~.O~) 

2.3.6 'I.h:::1l'nn!'\I8~01 'i't'l ii'flYl6.:J 

f) . JAm 'il1fl f11'i'l1,jf) '01111 'i'lJ1'i'liU"ri flU'l11lJ 15mh::l11'\,.1 'iI ::: 'lf1m-rilJ 'J 1l'll 1~ , UDl'l11'iJu 

"II )I t. I , , • 

.,,~~'W ri"HCl111\J1'lf1lJ1LtlUlf1~'O 'l~lJL1Cl:::'iI::lJf)ilum)lJ 'lI1lJ~lJ ~"It1'WViumJ'UB"f1ull1hI . ". 
'II. H-nfll'Jl1 Ufl'il:::r11 i MDl'l1 n l1 u ulllm::: 'U1lJf11'iU ihll'lil~-ri~N1tJ'il1fl1~lJ 'li1 t!.. 

• 1'II... 1 i ~ ".. 'I1d '" '''' '11 """;1 '0ffllJl'JfI'I11 'I1'iUlJ'i:::'Y11U'OlH1'i 11 L~ l'il t/ 'lll fl AlJ l1J il " 1 t!'i1l'liWl'I1 lJ'il11'il 
" 

" fI. Hi'1'i11f)m'J'I1lJmw~ri'lf'H'l lMln~01'11l'i'liU~hUJ \bJ~1'il:::LlllJU1fHli~ 1l1~1 
" . " o " d i " ... '1 '11 i. 1& • _if · ....t.!lfflJ1l1tJ'l5'11 ~'il1f1l'J'I1lJfl JAlfl lJ'illJ uCl'lDl11 1'i'il l'W1fl U1N t.!l~lft 1If1:::t.!UOI'I1lJtl'illflf11'Jt.! l lJ1 

'" 
1J51nflHft1Il1a1H-nil1~ln~'iI1m'J'I1 lJfl ~ tl 'l \lm.hlJlmtlJltlt.!mn'lflo~u"'J~'1rYli !~01.h ::: ltJ'litl lJ 

" .. 
rm:::l1J~ V1'illJ 1l.irr1lJl'i \1 f u'll 'i :::'l'lltJ '1~ 1'lhW111 1'i Viih rr'lll~ 'lJ lJlli tl lillJ l~ l1JB ,n ll'lil~'U lJ n 'il:::'I11(J w

I Y. • II 

"huElm1'i Viii 'J mm U1,;jU'l111J1~ ~'iI~ HI'J ff'll1~li flmJmh)lJa~f111lJlm01ft" 

~ . JAI"'iI'lfl1'l'HlJn~t)~~ ~ 'lhvr~lJfJ()uhm'i l fl '1fUlfll'J111'nmll'tn'.i 1'liUf)WU1ImoUl1lJl'th 

nwmJflI1JlJ'U11L1~H'il::rYht;imih.! ~hWI~lmi L~1Iiv1~~hlJ~1f)f1'j~1J1U tll 'il'llJfl'il1fl51n'il::: 'I~ 
'" 

,j'J::: lv'll'uvm l il'll'W1tll'ilJ1tln~ l tll'i'l.J51il fl 511i 'l ':ilJ~ l ~ 1l.i~ ltJtl1 '.i IL'lh ~u1lJ'll 'j :::lJ1U.ll't1 1n tJ '1 rml~ 

1>1';n~()'jl'lfU'f\~tJ llJl'li1uiuf)'J ~U1'l..!01'l'H,jtl ijlU'i~tJ 1miitl 1I" ~If)fitm1 

2.4 fll'i'Un"l1utTml1?i'YlUUi;H'lJ'j'ilJlfllfi (MAP) 

'\'11~ l~ fln , 'H l.ii W fll'j rrn.l1f1UJfl1'V'lUft:::tl1'J (j'f\01Vf-l~~i)ru cnm'l1 1 ':i U,) ".i 'ili)U.lq{~~U'lJ" ~rr flll'l. . . 
untJltllfl' ~() n1'i'l11~~~utlft'l1lfl1 'Y'lm:l UltllfTlll 'l,*mo '1 tJ ~1H~~i)U.I"I1 1~0'1.J l JAlft~ nUJcnm,rlJ '1:11' 

ii~;~t{')UVl"lJl'I"lrr~fl~)jflUJ rrlJ 'jj~iwrn 'i ~lJrhw'U il ~nl9f'~~ '(Il l.! 1'i Gyht Mln~rrfl1'W~~utlft'l. 
l i1'J1 1 oJ d ,"V"" "" . 1' cY

'U'i'JU1f)1ftltl~ ~~1um:::1J1tJf)1'i111 U 'il 9f'l () 1 'l11 'JU~ lJn1 'j 'I1 fl l 'lH)'Ofl9fl ll 'UUCI ::: uft'O[J fl1 9f 

m{utltJ llfltHJtl 19f~o'Otll.l1 f111lJrrllJ1'i\l' tJ fll'j OUlli 11'f), 'lH·ht.! 'II fl'lW"'J1l ::: .JIO~rrllJ 1:1 () i Mil flfl; ' 'illJ 

1'li'11'lhj',~ '1 tJ~cl'lJ~1tHj~'i l~ 'lI~ I'lilJfh.!1J~lJlUJ~i~'t1!l{l ~OfllJ''I1'm;mJtJ '''Btltll9f~fl'OnitJfi~'il~ 
QI W' o'~ til tI I ~..:II' Q I d 

'\f'f\I'I1tJO'Ufl1'J 1l.:j 1ft 'i 1:: '11 'UU lJ1'ill n m1 '1110 ! 'U'U tl 'lell11,) lllJ111'mlll~ tl 1l:i: lJV ~lJ1 fllJ10'H ft lV'lfW 'f\1 LI'! f) 'il ::: 

iil~U" ll.i~'lIiJ~~'~Mtl'l1'•lJtJ1111:1 rr ~ 1~~ 1I{l ::: 'litJ~~ii fl1 1 lJ 1l1lJl'Hl itJfl1'J Ufl lJ 1,r)jfl1 'j ~lJ~ltJ'U B .:j 

http:o'Otll.l1
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fl1mff'~~~nlln~ fflJ lfHJl~'Yn::l'lCllil~n~ll1lJ1~ilmh"1'hJm ';i 'l'h MAP J'14~~,rflfJfl~Bfl 1~w~1ill 
llH"flll'l ~~Ut1fl~1J'j 'wlmffll~lJ1W'IJfI~f.H)flcil'iJ14 'iJ::fl~HH'iJ1n 21 % n-d';mWtl~ 2-5% Ufl::,jfl!f1~fl11lJ 

liYfJ'I1ltll~'il1nm'j ~fn{1Jf.l\.J l~vtm 1'lffi''iJ:: r~lJ~mnn 0.03% L~14 16-19% L'Yi';il::11 hJfln1J1lJfll'j 

'" .,...... 	 Q' .... 1 ,.. ~ 4Y<:J 	 OJ 

'I1l[J1'iJ'iJ::1Jfl11lJfflJl'l14 lj'j ~ 1111~fll'j '1H11'lfVV n 'lfl \l 'W~tJfl1'jil.:jlm 1:: l1fll'l 1J fl14 ~flVn 'lf~'il::1U'W 11 14~ 

~f.l11~~ fl11lJliYtJ'H1tl~lfirl~14lJmf1~1l 1 flfl1'j~mf'UtJ14 '~tlf.lfll'lf,,)I'~lJrl';}~14 11;}J 'W :wrl'lJl'WH'I~n 
'II 

t~lill ~~l'lfllil~fl~l1111l14'lJ'j 'j ~nUloyJri1'HflJflil~ flflff~iJ fl Ql1CllfJ'lfij~'Hn1fJ'IJ'Ul~m'j ,atlfl'~~fl'l '1. ~ 

!l1lJ1:;fflJn'U'lfi1~'lJtJ\lflft~fl{1~1m'll\J ll'l~lf.)'Yl~~ 14 (PE) ll'l~i1iJClfrcl hfi' (PYC) 1l'l~1l'ln~~lJ(pp) 

U{1:: It'li'lft'1~114 (PS) 111'W~14 (tJ';iV1Hft, 2552) 

fl1'llJn~flflflft~mtlMffml'l~~l!lIcmJ'jJ[J1fl1 ff (Modified atmosphere packaging, MAP) I1J14 

flwm ';i ~ H{1flft91~ii .:j'fl'l.h:;flmJ'lJf.l.:jnl9f'lfiJ~ 'fi Vl '1U~fl~ l .:j h J1l1fl fff11'WlJ';i 'j [Jlf11ffll fl~ l~tJln'U 

~mll' 'W ft'f11l'l~iinl'lftJflflcilL'iJtJ,r~)[J llfl ::/'I11 fl iinl'lfm{lH.llJi91tJfl fl l"lf~lJ1fltY;hllfl~ Ufl::691';i"d1\J 

. . 	 .. 
mm!lJ lff91lJ'j'j'i),Yi'~ lm :: 1.1f11d :: m';iln1JH(1Hi'l~'I1'U'1 (~llJYil'Hj', 2538). . 

2.4.1 1\ilQlh::tJ~~'UMflll,,rnn~Vlut1tl>3llm't'il.Jl ·HJlfl1ft 

191Gll';i:: 1.1 ;}fl'IJO;}fll'HnlJ :If)'lollf11tl M{1m'W~91u'll"'Im 'l [Jlf11f'( flU 'll'::flflfl~'j If)l'j11 1V1 'il• 
11 n::tl91 ';i 1 fl1 ';i flllmfl'Yl ~ft14'IJ tl'l Hft Hil~ '1f~ fl afll 'J~ fl14 -dlJU"::; fll'l 1'1.1 ~tJ'U 11Ufl-'l ~~flU',j ~ fl tl1J~I~ tll.uV 'I 

tlUfll'.i "'!f1U fl ~ tl1';i [ft'mmfll'l"l '1f::;r\Vfll';i!n~lIBfi5tl lln:Ufl iii 'W fIl'H1 ';i ~-alf1ty fiV tlBmCJlClf.l f1 cill'fl i'U 
" ,JBmtllfll '} 'f1~iY111911fl ';i 1 11~~ '1f::" €1m ') ~ty l iY VfJ UAfll'WUI'I::fJlU fi 1'Y1l'! fll'111'lltfl:: 'lI1tJ'lf::;fl flll1';i 

tll~t1lL~lJ 1 91'IJfI 'I 1~v~ft'W'Yl16~lth.J "'1111 ~'tJfI \ln1'j tS't)lJ I'J rum'W'Ut)'lH"H Q 1'1 m'j 'l~J::;~1Jf)l'lf\l ,m1f.)~ 1 
Q '1- I • '1 v '" d • "'"1 vI "' "'JJ <:'J " "1 '1 "";1m! 	u fI1'iJ'Ylll'H m~fl11lJmtl'H1mlf1Hflfll'l91 91 ~tI'.i ::; ~ ' Jfl11lJl'lJlJ'tJ'W'UfI'Ifll"lffll 'nJtJ 'W I~ elfin 'lf~'Yl't!~ 

fl ':l11'firm:: 20 t)l 11 111,,rH{1fli'l91 1~f1J \'l1 1lJliYtl111[J'iJ l flffm1::;m1'Ufl\.J ,~V en1'lf~{1::ft'lJ1'Wfl{1H~?'I'~~ 
Q lIt! "" r:I "'..,; ; . " • i Y '" OJ .f "1 >I!f)'U 	 UCl::fl llJl'IJlJ'IJ'W'lJV~m"lfflt)n "lfI'il"A'Ylmm l '.i el[JCl:: 2 el WYll 11tn~m~ 1J1Hm'j'HlJfl'IJ14 I~ 

2.4.2 	811i'Y.. tl'Ut)>3ml~Vll1tJt1~'Ull't'il.Jllr.n01ft~t)u-auiifl 


fl. 'lf~fltltl91'jlmnl1[Jl'il 


'" 	 1 Y d 'J/ 31 cY Q ~ d
'Yt'lf'HltJ 'U 'lfTtH lJflfldl lll'IJlJ'IJ'U'lJtl'lfll'lftl6n9ft1l'W l'Ull';i'Hnmf'("~{1~ !tfl::; / 'H'HJ fldllJ 

"" <:J .. i 1"';' J ... '" 'I" ... <:l"" 1l'tJlJ'IJ'W'lJtHn1'lffll'jlJfll.l 'fI6flfl 9fYll'WlJ'U'U l lJ fl'l"l'lf111Vl~'1f l MflT'jlffflllflrum'Yifl'lflMmtJ 'fItI'fl11'1J 

l'ti'lJ'ti''U 'lJtN01"lffltl fl cil 'il 'W hjfl1'j~lfl ':hrfltl"::; 1-3 t'l"l 'j 1::111i ,rU~111ru ~JfIflcilHI'Uii 'hjl'~[J-:j'W't) 't,rVi'lfi~ 

'Hlt11 \) '101'911lJt!n~iiflfll~lfiYlm';i 11'::11'lJ'lJfl'lILUClflV ~fl ftlln:: l1tl "~1~~11 1't~ln'flfl ~'U 1" "'H~'lIf)~ (off­
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LfJl1 iiiilJ li)'U ~ 'fl{1 11lJ ~'lf~i.hJl'l1JTYI "hfti1!~ tJfll ';j 1~~tyl~11 i~ flTl1.lflU~~ fll'J nl11 thJ'UtJ~ 

HL1Ha~ fl1'J'thnU'tlfNlVl'l i~'U i 'U tl1'jc}fmjl1M'!n~m :!: 1JJtJfl1Hh~'1~I~uJ~tJ~i111~"lf fi'fl~fl~1tHmWl 
'\I{)<l'lrl ~ tJlmfl~iirl11lJl~mj\.j 'U fl~ tJtJfl;l'il'Utlfl~ 01fl11lJ 1.,j')J~'U'UtJ-3tltlflcJi!'iltm~~l~~ flWYh~ltJ'H~ tl

I ." ,
,j'J:::il'YlnrmmT';i .yhnu'U'il~ml1iift'U~TMY!~fll,jln~ ~'U 'U \u~L~tJJti'U011'UfffllW'tl'il~m'jtJlfllffi1ml1J 

I 
I ml1ii~'U j) :::19f~~'U U~~ hwYi~'U d:h!~'U ua ::: n l 9fm flHl'U '~tlj)fl iG]j'~m~l~l 'ltJl!l'l'\.J~m'YIii~'U ,thtM'm 

I l1ii~lj 11iffl111'.1m.,j',.Vivl1'Ui~ 

I fl1';j ~~ IItJft,:j rffllWlI ';j ';j Ulfl1ffU1lJ n (m~fl1 ';j I'll11ffm~D~ 'il l fl 'il 
q 
ft'U 11~Vi~m'rn:.: ~ft~~~~ 

I " .
UllJl'Hl'Yl'U'VI1'U~tJ01G]j'm{lIm/lrltJDfl i9f'fi'ff~C11~1I '

~ 
U~'H.ll1Jtl~.hw'U (rtJtJ~::: 20 'H~tJU~fll1) l'lf 'U i1~~ 

l'lroi liJ'W~tJI 
~ 

.. ... 
fl1'j ~~ 11tJft~ffflll'l1J'J 'j U1fl1 ft',;,.JtJiJ1J V~ Y!lU"lf:!: ft 'flflTj In~ fflh~ l iH)'W Ii1 'fl~ 'illfltnllJ IffVl1 1U 

'Utl~lifmgtJ1~ U~fl1'j 'l ~unWj1J';j'HJlfl1ft'~ 'li l'l1lJ l:':rflJ '';'W fll'j 1~nlCJfm{1J'fl'U '~ fl 'flfl ''ll''fi'~~ fl'U itl 
" . .. 

'U:::l'i 1ll1'ln~~'"ffrAhHln~a ~ii~ Ll ~l'liwlu 1~Vclfl1l Ul :': NmJf)~ l1:':U Uri ~1,.rl~ 'U tlJmJl~a~ii~,.w'U flfl fl lJ 1

I H~fffllJ~ 1J';j'Hnfl1fftlfl~ ( . 2548) lIVl~l , 

I 
I I t 'j/ J

'tfUff~ l 'P1lJlf1'U'U 

I 
.. . 

I 
'\J. flH'I'f11'VimllJff~'\Jfl-38 1 111 ';j l ;t'\.Jl'\.J <li '\.JLl1ljtJ'UL'w~ ~~1'11mh ~t11f1Jlh:':111'U 

fl . "'PI fll';j i~ul';i tlWff Vhm~~nwcvi'tJ l111';j 
_~ IIV ~ .ct I 4 q: qJ 

2.4.4 lJ'lH}[JnlJUij~601'j[JVl61f./01',jHl1J'jfl'M161't'11'j 
.. .. , 

fl . fl11lJ';'U 11 ~U1J~lJ1wliTniiflVilH)1Y!l'i 

I 
'III 

, 

I 

'IJ. fffll'Yi1J';j'Wlfl1rrnl1J 'l eJ1 Y!1';j (nlJi1~nlCJf~VI'1 fI1 vlWlIa:': 'JD1J'1 ~1tnl11J ) 

fl. "fl'Mru:':01111J i~un fI11lJ~lJ-fI11lJU~~ , m llJ1.rJumVl, -W1tJ'if, ~1 Aw tllU'f1'U

I 2.4.5 ITtfllultlD MAP'l.!fI'j::1JTU01'jf.J1i~ 

fl1'.l't11 !l1f1 hJ lftv Modified Atmospbere 'H~Ufl1J ~~utl(l~rrf1 T'Vi1J';j';jtJ1fl1fllJlli'tl1J1J';j 'j ~nwcn' 
~ , I • )I , 

l~-W9'lJ'Ul~'U 111m I'W 1f111lJfi~Yi'f1tJ ·,m1';j a~ fll'j IfftJlJlffU'tl U\I fll Y! 1Jrr~ 'Yiiirr11Y! ~lJ l 'j)lfl1~U'j)ftU Vl~ uYi11.1 
.. . .I ffll11'j(ll~flw~j1!'UU l'Wfl1';jfh~~ 'l1mJ~'t1i~ nn1J 'UtJ~ MAP Yil~tl'U 1~U111itJii 3 n i~utl 

fl. fl1 ';jl~J ::1J 1Jrrru Ullf)1ff 

I 
" "I . 

I 
I 
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jI 
r.:'J (I Q oq 91 

nl9fm{m)'w '~flVfl'9f~ - ff1lJl'Hl ~~i'UvvnciHI'W 'l~~ - mClH1~C11V'U1ll 1fltmHI :::rn l'l1 

(C0
2
) - ilJijfl ~U 'U )'nuiw~~'U~11~mlll'n:: 

., " " ~ 00' tI 
- C1 ::C11Vi~~h1~	i ul'hml :;; tl l~u 1)1'I1111.h ~ ! fl 'Vl IlH)(YV) ') 

" ~ • 'I ~ '" i'J !II 
- 'lhviunl'.lu'U u'l~TIU'Yl~6 CJ5~'Yll !lHfl~ Dip loss &~ 

" 
nlCJ51u l~<H'ilU - !1J'Unl9fL~fl V 	 - I"tlV '.l l'U1 ~<Jfijv)~lll1 H"l'\hiLll~ 

" . 
(N2) - ft:;; m(Jtl l '1~~ 1 11v'lnUfI11~'U~1 lUfll'H~10JL~'U 1~1~ 

'lJ v'lm'.l'ililruCVI1~. 
• • 1 ""'" 'I '" i- 'Yll 'u!Jf11 V1 ! ~ lD'I ') 	 - Ifl'f'lf11'ilP-Il 1'11,jty.i'~lrJ 

)I , 

- C1 :::mvul 'fil 	 - 'ililu'Yl~6'ml1v'lfiJ 'fI tlli1l1i11J. 
'QI'd. .Jcvd' 

- 'If ')rJ') n'llT1;m~ ~ 'lJ V'lltJ tH''~1 

- '1hrJ1-W f)1 1'111 Vi'il'IJ U'lHf1Il'ft~ ~·m 1~ 
~ of' 

'YllJ1: €I'HJ'lHfI (2552) 

" q "OJ 'I ...._1
2,4,6 "'8(tl '"M m'llflU 'HI 'Y1!'U il'ill 'rt (tl (tl UlJ l:I~m 'HJl tl1ft 

• _ I~ tI .. "" 'I " Q cl '" .10 

n . 'lf1V<Jf:;: ClUfl 	 'Hu ClV'UU M'YlW'l111f1ll'Yll! 'I1€11 111 '.ill en ~f)1 ',j lf11J'.lfl'lllU lU'IJ'U 

'U . ~1V"~fI11llL'Jlu fl11v)8'lJffU8'1~8~CI'IJ8'1lfl'YlnfhHl'l '.l 1:::11mlmIU h1€l tlfl iCJ5~)j 
" 'jJ ~ ~ oQ.d 0 9 ,.. I oQ.I <V ~.d \11"1flH 'i'f 'jl'lflCllUflft~fl'Ulmlli Cl 'U'Yl l l'11 rnlJl'HlllU'I 'ilU f)U Active site 'lJ V'IW llliCl'W ~ 

)I " 	 • 

fl. ~1U"~fll'H'il~WI~'U 1~'IJ O'lI<i1€1'il~t.l'Yl~ 6ml:;: '1hutl1JcJ'I fI1 '.ll11Cl l V~ilm·m '1 'W ~fl1"'f~l1i" 	 .
" 	 . 

O€l nciHllJ';ll m~'il~Yh '1 ,r1<i1V 'il ii'U'Yl~ 6'Jf il~liij m nl1rJ '1 'il l!1J'lJ '1 i uoncih'ilW~'lJ ll1i'l {1'1It{l:;: 
. . q 

" 
f11{UV'U i~~.lVn '9f'fi'l1l~:JJ ,!'I:JJ1fl'l rn lll'H)~ltJiJ'lJU'lfl1'j l11 .:J l'\.J'IJ€I'I~ ~tJ 'Yl~ 6'lJl~<JfiJ~,~ 

'I . ~1U~~f11'jI~~ty l~'U ill'IJV'IUll"~~~'f'I :JJ lti'lJ€l l'l1n 

'il . 'li1un~mf11J~~l1fl~111'1fflj111Vl1J1'1tJth~~ln~~tJti'mJ1'l11"j'lJl~<JfU~ l~tJ Dlf1l1 

" ff:::Yl1tJ11U11 (Chilling inj ury) Ul'l :;: enf11 'Hn~~hj 11l1C1 (Browning) 
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v ". .. OJ "I OJ_ I 
2.4.7 'lI6!lJD'UtHOnIflU ':imn nH'f.fl l 'nflfl llu1UU'!':iDltllft 

fl. 81'illn~fI1 1 lJlffV'H 1 VO'HU~uoneih~ 'U~1'Hj0fl1{1H),W Il ~vun 19f~Ll' 'llJlnlih.!11J 
'" 

m;jmJ n'U fl1':i I~'U~mnl~t'Jm ) Tl1lJfllJm 'j U101 f1'Ul'\11) Uvift ::"lfiJ~ ~ :;ijTl'"l1 lJ'tnlJl".i O 'Yll.l'Yll 'U ~0 

tl tln~L'il'U~ll1~tlTl1{lJV1J i~ Eltl n ~l9f~~ty.m~o,h'ln'U 111 
'" 

2.5 Ol'H)l O 

fil'j ftl f)! \'I'Um :: 'U1'U f1 l'HlU 'j'j l1~HJl 11ft :: l uJ11 'U tllPlLl'll1 m 'j lJVl'l11';i 1~IlO Ol'Hl1f1 Ill';;.. . 

'W1Lf!'Il 1'.i19f4 '\..1 I!ft :: fl1 ';; L1'L~On'HC}fi''U ~~m ::'U1'U f1l 'Hl1ciTci'ii~mm::'Yl 'lJ ~ ()l'Hl'j! fl :; ffl';;Ul'Hl';; 

fl1';jftlnllPlt.l~'Ul1 ) ::lil'Yl Hf1l tfl:: r·ml~ri ()'\..I 01'.iUl1 '.i ~l1iJ11Pl t.l 1h ::Lf.:)~!~tnhmv activity 'IHl 'l1tl'U 1 9f1li'W 

f7ollft:: ~HI i,r\J l ;j'lfiJ~ri 'WllJllll1n1l1'\..I i u lPlu'U ~ tl L1 11 f1 'i fll0 .ij~11I'Uiu Vl tl'U 11 11-3~H'lWfl1 <HIPl~ VlJ.. 
"Ii " I 

1~1J~'U o\J1JlPl tl 'U l.1U1'illlli l lJ n 'U'IlU Vl tl Uf1l'.i'n Wl11lJff :: 81~1\Pl()~'U Ilrl ::01'.iU tlfmJ ftUO ,Vi e.H'~Ol ".i 1~ 
" . 

lU''I'IllJ ViUlh m::mJmuJ ~"lf ril'Ull1ru~v ·U·~l lml".imO U~iiYl'lflJ1 ..:l 'lf i1~ l'litn1'Jl1 e lJ'V'I1ml'l1lJ lli l'1'eJ 'I. 
" " 

~ . 
H11JOl'.i ft1n ')'U IPl Ol.J'u-v'h hWf11 ".i 'W 11'ilQ~'U Ll 11iMfl l l lJftllJ f.J fhnl~I~ 1'il 'W~.:J QUll1 iJiJYin l'l"''W~ pre-set 

i 'JI ,d.a .oJ ~ ! 0, '" 'd • d d 
temperature 1m:: l1U~l1fJ ru "1j:pJ'j ::tI ::LJ ft 1'H 'W'l pre-set time 11"'1'il 0 'U'U'Yl l lll WlHl 'l OVl'l'.i1tfl!'.i1'iJlJl:l 'l 

"" v 21"" d' d1 v~ .<!I "" .., ., iI
t.! ru'l1f,JlJ lHHI ull,HJ'YllH"H'\lPlm::::v::::nrl l'Yl 'If 1'W f11 ~ft10 blanching-time flU 'If'i.!ll'Ufl'lNOt1fl:: Nft AlJ 

" 
'UlJ1tfl'Ufl'liu UW 'I1iliJ 1~ 0 1) i M'fl""JllJ~U'i.!. .. 

... _I ' 
2.5.1 d~'l1J':i::::"i;T.:Ji'I '\ItHf)l"Hntl

Q 

" " 
f11'j lll'U m'jri l{H'Vl Tl11lJ ~V'W l tfl vf11'l lnUft ::::f11mHi''1 ihl1mll~f.J'iJ'H~0 m.h111 rJ'Ii~ I:l~. 'U 

'1 v 0 d1'!<1 '" _ I 0' ...II":: A'lfTl1U1Wl1l'i :: v:::: nm'YI 'If nJ f11 'ji'ldf1 1 IPltlu'i:: ff 'lfl 'lHN f11 HI1f1 fi t!• 
Q,I ~ 0 10 fI 

fl . U'UtJ 'I fl1'.i 'YI 1'ITU'UfJ'Im'W l'lflJ enzyme inactivation 

l'il () ~lJji tl'iJ 'Wl i l1tl UIIM' '111~. 
" .... d A .d 0 "l ~ v 

f11'j V'UlIl1 'I L1ft :: l1'tHtJ tltlll'U.:J lJfI''1'WfJ'YI ~:: 'YIl ft1mU'U L'lflJ L~.. 
nlgvuLI'IJ '1 f,!ru~mjW::::'Yll 'l ~lU ll".i:::: Ll'l'Yl-cYlJ HfI' sensory characteristic Ufl::::f,! Willl'( 'Yll'llfl 'lflJ l f11'j 'IJ 8 '1 

NillPl nrucn)::::,d''1 f11 ''JIoU~mJl tl Vl 'l 'h~mlJ 'Hlf1tlu. n1 fl.. iJu fl::: l1m~icNl'i.!m'i(;'l 1f1 thJI'VlV..:l 'V'lU under 

blanching fJ1'il..-l,1M'lnll~·mdYtJfifJN "'~nw "li'lJ1 o f1 'h)'ilt.l ~U~hiHl 'W fn5(;'l 1f1 ~'V'I11 :::: ft11 lJ~eJ 'W~1i'f)1'il 
" . 

'1'11 C'\ l1Jl11 mUflufi1lil'llmmo '\..l1 9fll l'l11M'!fJ'W i'lf,J)Jl 'j 'J)J tlmn\pl".i ~ W'iJ 1'lfll1J1'1 'l1UYltll'iJOOl'llft l tJ.. 

fl U'liIUtlfl H ~'l~tl 'l111lJlC'l 1f1l-ft tJomJ 
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.... '1 'JI , tI «) .ci,d , 'jI ~1Q.I . 
YHn'HU 1 ~'inn D-value Ull~Z-value mlJ 9f1Jfflflty'l'11J~lIm~'I'1'lJCflUflOl.f11'Yt~l'm l'j'U'l ilflUll ~flwm 

YlH lil'l1tJl fl1'l'\l~HHnL1'f1 ::: ~'fI '1~ '~l1n !flu'19flJl'f1ywn<i;)llH'f lipoxygenase 'VHJm:l\JU'fIUun<i1~fI' 

polyphcnoloxidasc Ym~mIlTIn~ lm.Jff Polygalacturonase l1'f1:::ml8 hvj'flmfl' chlorophyllase u'fI:::ii 

1mJ '1tt1,JUnffU~'lftJ~ ~l'l1J11.JHm1mtJclfUfl~'I'1lJ~UmllJ~m'/1~~ ~U ltl'W'19f,JUfl IYln'lffllll:aYlU{Uun9f 

i~rr iifl,)llJfI~1l1lJ1nn':h1UlJ '9flfLlf1 il'l'1 L'f1 ff l11nCfl'i1~1~H) 'W '9flfactivity'1lJr:rn~~·h 'W m·.H'I')m L~1'~YlU 
ll] " ~ ,t.: tla 0 'iI ct d ~Q 

activity '\IU'ILUU l'lIlJl'Ytfl'lUUnttllflff Ufffl-3111UU l"lflJUU '1 ~n'Yl1mO'HlJ~Ll{j1 H'fI~lJmHJtylfl'0fltUmYl'l'1 

'j:::~'lJ~ l ~fI'~ t)U vil1-H'tl~1J1ru1 Cfl liJ1.J 9iI'H~tlUV'M"l-:jil':h 76-85% ., ... " 
" ddt'\I . 'H\Jl'V1tl1.J'l 

. " 
~fI '\It)"nl 'i ,nnU"cJf ':W'I1 Ttl1 tIL L'fI ::: 'fI fl ~11.J 11.J ~ ~1.J 'VI~6~'lllJ Itl UhI'ClV'U hi ~huumJ tl~ tll'H 1 ':i. " 

clhtJ1~1Jfml1tll'Hn '1 ~tJ11.J ~1.J nUUUl '1 uu'll j 'l tilhI~lJCflflU~U i'll lflVnl'l'l11fflCfl tl 'flf1 9f~1.J~"JVmllJ 
" 

".§ .... d'l 'J/" .... d " ... "I "'.,. "'1" '1 . ': 0

'H)1.J 'lI-:j l1ftlUCl~UW'H fllJ'Vl ~'lf<jlU'l'fl fl ~llJl1.J 1l 'flU 'VI 'HJI'H 'fIUUV L1.J1fl(lfl'UlJ ln 1):::vm~ 'lH1'f1l Ufl1'i ~ l l'lftl 
~ ~ ~ -. 

~ Q ~ 0 '1 'JI G.l ct d 1l'J} l.d , d '" d J ~ d i nq YQ 0.1 I f

1.Jl1.J'\I1.J 1J :::1.JU~:::l11 ~'H~ 'fI CflilruCVl'VI flLlJ ltffV'i :::111Vlnl'iLn'lJ'in1;l1 flln'UlJOl'lU'l1 WUOU'Il'I lJ 1~ 'lflV 

flCfl~11.J1U ~ihl'l'1~viu Ul'H l'j~'lii${~hu fll 'j (l1nl-H'ii~11.J1lJ-w'UU'fl~ 

i~J1.J11l 01~(l~'U l~l${HllJf)l'l~'Hl1)~ yhi-H'~ illJ'I'1~ vl'rtlJ}ll n~lJ '1~h:; 'H 'h~~'tJ l fJ1'Hl '.l 1I'1f 
04t d , 0 '1 if d .q..1 r Q Q.I' ~ ...:1 1 "1" .ltI~nU'll-:jlJll1L1U1J'fI~ 'fI1Vn V'\.J'\.Jl ~ 'll'H 

q 
'l 'fllJ 9f-31)::1f)fl'lllH 'l1 1.JI~V1n'Ufll'J1.J1U1'Hlm'H'I'Vl lJ ~~lUO1'l ~1n 

" 11 • t 

lJll1cJf'tJlh1ft'U 19l1rehydrat ion mnnnu'l'l111-H'rihHth)'II€J'l Hnihm'l '1f1u'1"run ~fl'lfl1'l1lJ::: l~~lv UL1:; 

, ~ r ,. t o' ':.a & ~ J 
'lfIU 1(l81f)1fl'mJn'illn'l5U~1 Vl j:::'Hl 1 'l19f o~'IltJ ~ LlJ env tJ 'lI'lMI01'Hnf) Head-space vacuum 'l/1.Jfl1UllJ 

m ~iJu~,re Ufl-3 1~ !lfl ~ flfltljlJl0WtlncJi!\)w)lul1.Jfl1 'liu ::: 'U'J'l \J~lV 1ft O1 ':iL110 1 fl U·h)'\jl~()1.J 'H~tJ~lJ. " . 
,s • I I '21 

'll'\.Jlh~D'fl U\J'il,J-w nnWW(Plj'\.J l mJmruBiancher 'YI1~Ylil-:J ,nlJ~hm:::fl~01'jfl'Wlft(Hh1.J11'f1 ::: mu'tJ l"<l <U U 

'1~'Utl ~ tJl'H1j ~-:JcJf1UL1Cfl'l1iil"lL1' ~ 'lljlJlW'II ~tllj~l~'l ~ ~mu()U f) 1.I1 L m:::clhv.yhl~Y-lil'f1noA~~1 Y>1ii 
>' • >' 

'll~lJ1W1.l1'lUl'l11';j~-:J~lJ~1U lCflQ~uvhh1.Jm'HnnhwH"lU'\.Jl s team blanching 'il :::i.-H'lJffl':i()l'Hl':i 

" VI-:J!'l1fttJ tJ ~'1'\.J~i'i<jlnwq{lJlnnl 1mjl~U lrmJ ho t water b lan ching ri';nJml'l111M1~'\.J'Hil'lmj'fl1fl ()l'il 

~oOI.d I 'lI -d.4 d IS ~. ,, : d d 'jJ I eo gJ d " 
'1 'lf1lim'j'V'l'U~lUfl1fl1ffltl1.J'H j tJ(l lJ IVU mtJ\'l~'V'lU~vtJmv'U lW'\.JO11"1 LlI'lf11'J'YIll'Hw'\.J 1flUm'l 1 'lffl l1lJ 

Id 't • d 1" cl ..J
w'U l'H'ft~1'\.J running water 'il ~ ~qJ LfI'tJfI'l'Hn'H l'ilJlnf)11m 'J 'lfmmftw'\.J I"ItJL\'lYl l::: fI'l';j tll'H l n1'f1~ 'i'l 10 

" . " , tI, ,s , ~ • " 

1~~1 '\.J U1 U~lCflO~'lJfi'~1) ~ iiU l'Hl!m~lJlJln;j'\.J nj ()~'ill niim'l~lJl.Jl!~ lJ!'1i'l '1111u L'il mt'hrYi'lf1Jln;i'\.J 
• q 

"' '' '" , Ij/ d . 0 31d :: ~ ~ Vd
CflH01.J'lJ1lJO'Un 'l 'l1'f1lJfl11]Jw'\.JI'Ih 'il~ 'Yll1 'HlJ1.Jl'H1.J O(lI'lCl'l !'Yt'j l~ lfiCflmn::: !'Hu'tJ l euo u l<i'l111'l1lJ 

" 
ffl'lUl'Hl j l'HfttJuv:lJ1n '\.Jun~ l nij Hfllm~~fl ',j'ul<i'ft ::: 'lI il~yh111'~ii'il~~uft~m'j ffWti'1 UG'flj U1'Hl~ I<il~nlJ 

.. 'II " 
• • I 11 

I'Ill.l'l1tJ~'IItl'l.r;')j' 11lm'l fl 'dn Lm~1n m'j'l111-H'1~ 1.J 'V1 H' U~lCfl()~1Jiin1jtJDfll'lliltlf)lI~:::"'1.J-t1J v-:Jiim j •" . . 
G'fW!ftVlJln ~~J!!(l~ HUH'll j Cfl l lJ 'lftJ Cfl~'I1lJ Y>11V
" " 

http:hwH"lU'\.Jl
http:nnWW(Plj'\.Jl
http:V'\.J'\.Jl
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""4
2.5.2 -:lIiOl'H:rJO 

., .. 0 " fl. fll'nl1 fl~r:w !mJ1 
" II I tI' I 

fll'.i Cll0~1t1'm.h1~i1 'i}~11~1V1tl~1JU'i.! fflt1'YiT\.J'nihJ'i "J Vlfllft'\J V-l 1.VU lVl Cl V~ 'j ~v::mnYi• 
ft"lV'YiltHflgV'W~ ~.!lfl1tJfllJ~1Vfll1lJl~ 1 '\1V.!lft"l fJ'Yil'\J .,j'f)1ffV fiv 1.l'11i1~Q~1J11,'j~B'\JnU 'iI::vh lM' 

1;1i'1Jfl11'JJ~V'U 'hj~1(i,'j ~V ,'jm1Jfl'lJ 'mflll1'mlJl~ fflJ i ,'jl1mUCl::aWl1 fllJ~li' !~V1l1'1Il1h '-hlV'U i'11,J. . '" 
" 

(IQB) I'flV~1.J1V1tlfln.yh1,r~VtJ1'Uft"m'l'nl ,'jI~V-l~'\J1~trJ YiVtlnwiJYi u::;vilmVlel'W ''b'lJ1~ 1iii1l~t1m 

~ flYhmtlmh~ff'lJiJ'.iruHm~ Lhhi1111'1V1 q~1J"lmJ1mn'W111 l'Yi'n~ 'i}:;ih-lCl~Vfl ill m,'uumYlJ~ffU":: 

f.lW "'01lUl~'I.h ::; fflYl'l.h::;fflYlfflJ~ff iJ'il~u'Uii11i n 1'.i'wWl'\Jlfl1'.iCl 1fll'flV'oN individual quick blanching 
~ " .. " 

~~ q ~ 

. , 

'}1vumniiYi 50 1'U1Yi. .. 

" ", 
'uvo'u ,'j1ml~'lJ'.l~~ lJ i.v111 f1 "tJ~1 (condensing steam) '.i:!:: ""h:Jf\1'jvh lQB ~,'jUtJf11n11 pre­

conditioning UCl~ IQB 'il::; ClVl fll '.i~ty!ffVft"l 'j VTH1'.i "l~lJ lfl fll'jvh1V1'l~umi,'j, 1mB'U UVlJ i'lifll'.i ~~)'ri 'U 

folVV~1tJCl::;VV ,'j 
)/ 

'\J.f)1'jCl1f)IV1Vl~UlrV'U 

fllHr:)fll~t1J'Um'jHJ1 ~e>'W~mlJ"'flii 70-100 B,'jftllc)HH~mY u'1i1Yltl~iJH'j ::;tJ:!:: l1rl.:j ! "'1. " . 
~ eo d • I I 'I 0" , .," 

- Reel blancher I1J'U11ifll'.i mesh drum ~lJYl'j,'jm ~ iJVf)~lJ 11J'Ul '.i V'U U(l:!:: 111.1'UV[J l ,'j'Jjl 'l 

1~Q~iJ'il:: lflgV'U~VQfl1fJ1'\.J dmm I'nmll'1J"lfll"J 'I1l{W ~.:j'il:!::11J'W,)lfJ 1'UfJ lJ'j ~ tI~ r;ml~1YlQ~lJ i~riJ 
~... ,

1'l11lJ'H)'U11':i v'j ~ fJ :!::nm 'U fll'iCllfl 

- Pipe blancher tI~:: nv'I.J;I'JV'Yitl1 (1 11::~ijQ'U1'Ur!lJ ~vvQ n'I.J rid'U~i1m...!1I'1fl~UUft::ri1'U~ 
~ ~ " 

ri,'j1V1Q ~iJVt!fl lll~e>'U 'il ::; 11"l'WliV'UfhtJvif:H l(1 :!::fJ11lJl~1'tJtJ,:jUl 11Hjij.,j'tJ~ fit! ij'l.h ~ iY 'Yl iJ) wt~,:j ioN 

http:I'flV~1.J1V1tlfln.yh
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..; 91 '" :
Ifl'Hl~ft1nI'l1CJ lrJ'W1 

Conventional learn 

blancher 

onventional 

hot -water blancher 

" -iJ'lJtJ-3n~,j'tJCJ1~tlIll'Vn~ 'l~11iyj'W - l11mVr)Vl(l~1J~t)'Wn\HN fil~i~j1J. " 

~1CJ61fl1fl'Lg'W11~6mJ1V'W~1lJf1'1U fl11lJr6'W 'bj..t1~~U ~ 't'I'~llfflJ6n'W 
o , ... " 191' 

-yt f1 llJfI::m~U" ::: ~ll'lff) 1'l-31 CJ 

, " 
-f), '1 ~~lU~l - 't'I'tlJlffU'ffWn-o::; cnu-u 11~t,ru 1vlllJ'W 

... u 

" 
- 'l~VH'~ ~l'Wihh ::: iY'YIljflW-llJlflfl '1 1I~1i 1 'fJ ltft ::: U1Yl1n 

91 i 0" " 
tll1 n1 n~l',lV tllJ1 -'l~-u111~lJlwlJ1n 

iI d : ~Q J 
- YltJ~lJ'Wlyt~1'WlJlJ 1n'IJ 'W 

" , 
- m~lifl1J U'WIU o'W 'lJ 6~'ilil'W 'YI1VVivI'U• 

rr:n m91 '" " 'tl'W ~1'l-3 1 V 

I 
2.5.4 ~a'Ull"fll'HnflYl661't'il".lI 

, 

fl11lJ ~'Cl 'W ~lflm J ,nnliHn 'vh '1'l1'tfi Yl nTlltl~u'W u U "~flWm'W~TU th'::: 'ffl 'YI fflJir'ffll i:l ~I 
fllli r-il'YIl~ i fl'lf'inm 'i 'lJm tnl11)" uY'im1lJrrJ 'W~ 'l ~'l'W fl ni:l1 n'il :::~ lfl'hmJ "'rtYl6r1m95i'tJ ~'1ijm)" 

"' .1" ..; 0 0I .J.1 '"!1.J~tJlwthmnYl~'W itilJ1mTn 1V1f;Ju'J:::'t'I' .:.Ifl'UrJ 'Inl'nntlL't'IrJyt1n 1tHrJ'U 95lJ "lI'I'il:::'\J'Wfl1Jnft Uft::: 
", , 

Uft::;~8,:u:r'W '1 '0 1 1 'hi'l~i'fl11lJr6'WlJltlLi1tJ '111 \'l'Wv'h '1 ,x"nElw:::rihl1JlJ "~llft::; 

.", ~ .:t 
fl , n11 ~\lJ!ff{J 'ff l'HJ1l11J Il'i1i l'fJlIft :::1mii'Wnrl ::; Cl1UtJ1 hi' Uft ::; ri1U UJ ::;n 1J{l'\.J'1 'YI 

JI JI )J I 

rl ::: "fnU'l~'hl1h1)::l11u"hJ'I1'UvHJ'Ufll Hnn ~-3 'il::: 'ff\ulffU!11rJ 'I'Oln'lf::;ft'1~m)fl1 tJ uC) ::; [)mhmu~ UflJ1lJ 
~ u ~ 

, " 
r~)'W 01\llnYlUfJ fl9S fli''Wul'1!~mj'u{J mJ ~\lJtiY{J1mii'W 'O:::lJl nl1~CJ,j'tlU~m)~n1J1J'il ~tJ~h~ 'l i~uri 

- fl11lJUri-UrJ'WUC) ::; -W'W TI.'\JtJ~lY1fJ~tJ~H. 

, " " 

- n nl'HYl1UlJ mJ'l1'W;'W ':itJ'h'lUo:::'tI'W 1Yl ~'W 1Yl()~tJ. 
" . 

~ 

" 
- em1 {) ,r~'WViH1Y'i{)tJ1lJ1V1J 'l.JrJ.:J9f'W 1~ fJ~. tJ 


- 11imHnn~'i' 


- QWl1 fJ iitm ::; l1m~'l~,nfl L'li'Wi~l1lJ'W 'O::; ~\lJLiTvClYl,j'mJC\.:j 0'1ii'QW 11 iJlJ1! ,lim::; 


" ';J ::;v::;nft1fll:JC)lfHYlJo .:J 

"''''' • 1 91 Q-1Tifll':i'Yll mv'W 

},I~ I : http://www.tistr -[oodprocess.net 

http:oodprocess.net
http://www.tistr
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" .)1 

- 6¥l'j lri-nJ 'j ~ 11 'h:nll~'Cl1~t1~1J li'~lltl'lit.l¥lfl'Uf11'j ~1tlllf1~ f11H'h1r1IUU. . 
• )I 

'\J. ffHf1 ~ fli1lJ 'J ff'\J eNfll111'j f11'Hntl'\) ~ Yil1r1ff'ilfl~1~\l~1J1J1~'lfij~~~mY4'ntl~'U fll1• 
n1~~Olfl1f1'Nm'l ::: t:lt}~~~JlJ flOfWfl Ib.J 'l'illM'fl11lJtll1f1~lJlIff'lff~'t1'fl'U1U~(JlJ1'l.l nf111lf1~Oml1 jlil~'~. . ... 
G • '\ & <> ~ .." " "nlJ Ylfl~mnmJftutJutlfl'lffl'JiY l'Ul¥l fJ ~1J 91'lD-value fll'H¥llJff11 19ft¥l[JlJfll'J 1J tJ!lJ ¥lfl11lJI'\JlJ'\JlJ . 

y y • 

0 .125% 1 ~1(J\hmln 111flUfl~ !~[JlJflfltl19f~f1'l i tlluulYilcUf.l1tl ll~ 'lh(Jilfl~nlJ l lilr1f11lO 1'J~f1~fl..fl 

" y y 

fl. afl~ru~ li1mYW~'ff fll 'jft-Jfln~f1~m1mJUl~d.JmYlJ~ffYhlr1Htlum; f-rn1~lil'i1mYwrf1' 

~lJf1'l I~o'lilulM'ln 1~1lJ fl1 'lf'U~ l~~lrJ U~ml1l'J tl 'lJm1'lUf1~1!'lhnflm l~'l m Hl1tlYlll'11~ty lffV !'d'fl 
'" ~ I • 

fflJ ~ff i tlv1"w l¥l tl ~1J1J1'l'lfij~ 11l i'fl~ lafl~m~I'WfHhJ ~'t'f'il ~l1'jmvf)1 M'V'lf1.l U~'lUHflV'~ fl1,:d1~fl ':). ~ 

'll~n~1~..,~v1'lJU~1U~V'l hl,,!n~hlf1::v'Imv tl ~' 'l.l u 'lil'U,llH~':Ili'U~n;1tJ1'I1f1'1 H~':)flJ llJmtJ'lJHf1 :: ff~ 
y 

V'Ifl1'J ,\) ~ I:UtJ ltJ~ ffl'ii v l'\JtJ'I~n~H'l IlViy;h " fI~V1'j:Wf1~" 1If1~ffi1'\)~tamllrnVllf.I~ l~mnH)tlfl ,\)lfl~fl 

1~1 \HJrul1 flil'l.h::mw 60 fl'lf1 119ff1I~Vff ~~~tl'lYil1 '11~flf1~flWl1jlilMlJ lfl V~lglJ l~fll1V~mJ1'VIfl~lJ 
" '" ~ IV 'U Il 

~Q.I Q "111'l'? 4:1: 
'\Jll'l fl r;'10 11~flf1 f4fH'U V1,\) ~ I~ IlJIlJ 'U!;1t.11mfl (http://www. jobnorththailand.com) 

'" ~,2.6 Uflill9fEl'JJf)il0 ~~ (Calcium chloride) 
• .. JI 

mnu 9i VlJ mn) , ') ~ Itl 'U ff1 ';j LfI iJYi ffllJTHnh lJ1'H-,h 'VI i''lJ VTI11 ';j iJ tJJJI~hJ CI.:) '1 \.J 'lh,ntl/'\.lllL'Ii 
I " "" " 

1Y'l1 1~ 1l~'lilVl'ri'lJmllJ fI'I~11'I1'urii1mH;U::l'Um'l'lJ~ff f4~~nwcnll ~ nn1'Ol!'\.h.J:UlJ ('\.J1 1 ilfl';j 1~ 
d >1 fI QJ ' d

IIfl'C1I'lflJlJfli'\tl ':i~ 5 m 'lJ lI'lf'W l'lJ 15 - 20 lJl11) (http: //www.ku.ac.thie-magazine) 

2.6.1 flWi'flJ~ 
~ d d • " 

't'fm'U ~ IUlJllJ~ 'IH) 'lI1'U ~ iY'ilT1'M1flrvn -'U l l hjiJfl~lJ 'lhHUn[lJmn'fl 11 0 .98 • 
~ 0 ~ d O l o : 

~~I~IJ~ - > 1600 C ~ ~'I1'ClVlJnffl1/~'flWflml'U~ -772 C fl11'lJt11'l'iJlI'Vn::: ('Ul= 1) 2 . 15 f1111H'fl1Jl'j(l 
JI ." 

hm1<H'l~f11U'l.hl~ 74.5 ni'lJ1100 lJo m1lJ!lllJm~ -~ 1~(pH) 8-9 Yi 20 °c flJ l'lJ m~TYl 1'1tflli !;11':iiJli 

Q 'J/ 4 'jJ d 'jJ .J'lI\!iI <loI' ~ 
f111lJl ffflU 'J m u '1m!'m1~U fl~'Utl'lfll';j hllC1~ fll 'Hn'lJ mliJ~m'lf lJ::; ll'l nffl'J ~~n1fl1 1lJ'lf'U 'iJlnmfll ff 

. " 
i:n'jVi I~ln\j'li'~ tlJ'Yl~f1'-J1jC1f) liV{ 1Jl ff~f1~ iY l1hllJ'lJ1 m'vhHHJ1'ivl fllJC1 ~~lti'lJ 1'lJJ'\J t1~ 'J 

'U 

r.J~flflh~ U'\Jt~VlJ fI'C1fl h~tlCl ::;m 'fl~·n1.JllHl {fll {lH)f1~ilfl [C1'M:: ll :;\!fHi~n i flt.lflcil'l~l'" lu 

fI11lJliY U'H1tJ 

2.6.2 Ol'jIl';~m,m'm'UlJl'lil :;; illElllflill;UtJ'JJflil0'j~ 
y 

!;111,,::mVUflfll9iVlJ flr;'1V 1'j ~ffl lJ l ';j fI'li1vtl i'lJtI~ 'Ii'l11 lJm V 'lJ 'Ufl·:au tl f4'C1 '~'\1 iI~f11 J~~ 
'" r I ,. i" i I 'I v ~ .:,OJ \;1 Vet G. • I '1 fld (&.I

Ufl'l 'fl 'flV'lf1V l 'l1I'lJElUJfl'\JV~f4f1 'lJlJ fI11 lJlI'\J~UHUf1~llt.l~Vfl1';jVflV'lJt:l'lWlJ lCJl'lJ 'Yl'l11HVVOlJl'ill0 .. . . 
Ii1VlCiflfi Iffrl'l1' l V 'illflfll ':i it'fl ll l'i.:.t fl1'i 11'lifflHI::: r11 Vllfl m 9iVlJlll 'U1ll 'VI if'I~ 'l11tJ1H'Uti ~ 'lf111lJm V1J'IJ eN 

" 2t'l1t1~'C1'l~11r;l'lm')~~u~'1 l~v Ca + ffllJl'H)""nJ5ii~Uln'\J !;11'jtl ';j~f1 tl 1JI)'jf)~'U'\J~nru middJe lamella 

http:hm1<H'l~f11U'l.hl
http://www.ku.ac.thie-magazine
http:http://www.jobnorththailand.com
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' 2+ 1 0 "d 4 I cI oQ,1+
polygaJacturonidcs um;V'.)::~f.J'II[).:)Ca llV Ca 'VIll1Ul'Vl~':)11~'f11,)1JUfl9H11J'UfflV poJygalacturorudes 

& 1v'" '" ," "" d & eft "i v.d ... ,
ffl(Jl11N '1HlHfl1Jl1l.,!'f11'i 'U Vfl9H1'11v.:)rrlV polygalacturonides [) flffl U'H '\.J.:) Lfl~H1JU 1m'1ffH:j 'VI L'HJfl11 

'" .,j "" eft "" &1': vi"egg-box model ~.:)nl'W'VI 2 . 1 m~L1J'tHn,)'l.h ::;f) [)1JILf1!:HtlmlJl'Wf11~'Y1 "11,:) lJ'O ::; c'\lv'Ul1mml ~rrlHI::m[J 

Ufl'Ol~tllJ fl ft U 'h~mllJ!.u'lJ.u''UlJlf) fI1 1lJ fl 'H)'U~ !'rilJlJlf)U"ft::;nm~1'I1lJ l::; rrlJtlcil::wh:j }-2 l.Jl'Yi '(I1~ij
'" 

fll'.) LYilJUWl1 il lJ'IIV'Irrl':i ft ::: mVUfHH~UlJfmV1l<fl'lM'rr'l~'U 1\18 -HllfH1W'HniJrr~~ ::: ~1V1r1'1If1~H~tllJ 
II '\II --U.. '" '" " . " , , 

TI llJTHl!I 'Wi Hl'\.J l.u'l~m(J1lU-WV1VV'II U-:H-m 'lii~1J1fl~'U lmJ~w11 JJiJVi1.rtJJfl1 ':i ~ '11flU 60 DC 1ijV':)~lfl 
• ,.. 1 I 

fJflliliJilVi\1'l!fllJ 11hm:l'vh1l1'114 mvm-m 1,j'Lnm'l11lJLiTV1'Wt}Hnflfl11lJ~[) 'U,);' 1M"ltylfftJft11lJfl1V'UU{l:: 

'" n I .d "1 V v " .., 1 d'.d 'I V'" V(lfllJru:::lJllfl[J'YlTI1(J':)11J 1 mllJl'IIlJ'U'U'II8'lffll,,:::mOUfl1'lL9fVlJflClV J~'YH'I1lJl :::mJ t'Ufl1') 'i'U ~'1 

,, " "" "1" "" ,n I 0 i v a 'I '" " 11 " 0 . 1- 1% l11fli 'lffl l 1lJl'UlJ 'UlJ'II8'1ffTHI::;inmlfl1'lL"lWlJ v fl Cl8 !,)ll ff':)lfl'I.J lJU1ll'YI l 'I1Lfl ~'H'l'll1J !ullJv~m tlJ 
" 

'W Ufl 'O lflU tllli l1nlJ'IIu 'l rrl,) ::; m m lflClI91VlJft1'lV1l <fl'Vi' i'I I'li iJ'liJ~m'li':ltJ ft~lJ'ilJlru cl~1 '.)'Uf)1'U 11C1::; 
>I , . .. 

fl1')iil~CI \1,j'~~1I1~'I lVII'lf 'iYl'j CI ::;mUUfHU91[JlJflCltJ 1.1l ~ 'l.wmllfl'li1mJfuth 'IfI11lJm U'U '\I0 'I• 
V ~ ~ , 

~m 'l,j'I'1'flI1~'1U"1 rr l'~ CI ::; ?llVllfl 'CU~UlJflClOh~v'l'lhm'l~tl~mtll fl1'Hnvlihh~ l Cl 'If'lfll ')!fl'fliY'l.hmfl-n 
J/ 

~1'1lr,.IJi:wtlJ~n 1i1~~Il~ .;j}jffll'H1fFhfltylJl 'il lfllO'\.J 'l"1l111'Vlft:W'\.J6C1tJ6fl9fI~TI (polyphcnol oxidase; 

. '1 1 d"d ~d iI e.
PPO) ':ilO'l1'U 1 1 flllll'lf '\.Jffl'H'l~ C\1UUf11'lI9ftllJflClU 'j'fl'Vlfl11lJl'tllJ'U'U I % I.m~ 5 % '(fllJ1 ':i ~fI'flfll'Hnll 

)I • " " ..... 

ly"l l 'fll nl1N1'H-U l ~'\.JI ll1 ~llJntJ'\.J (fresh - cu t me lon) 1~ 11,l'UI'W[) ,H.llfl-el'1 ')n :::: mmlfli'll91VlJflCl fJ i';j ~jJ ~1'l 

Yl 11l1'WlJ 19f1fln'flfll'i dlOfffll'W (denature) 'iJ'W lli !'l1JJ1'j fIl ,j'l~'Un'U~1J ffl~ J 'VI (substrate) Yll i ,.rill ,fl'fliY 

Jlmft~~h,..nh'tJu.;j Hill1 n~u~ ~'lnmi'\.Jfl1m'lf~l'l1m :: !'llJucii lJ'liJ'I ] -5 '\.Jl11 lJfJfl\11fl iffl l'.il1i 
'" 

foodprocess .net) 

Low Ca · ~ model 

(A) 

.. . 
'Ylm : http ://www.tlstr -foodprocess.net 

http:foodprocess.net
http://www.tlstr
http:foodprocess.net
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2.7.1 1.h~~fl"Jl"J!;'hnJl'IJf)-3m'l!!f)~"aflHfl - Ha'~ 

"" ' 'i 1"'.,j.!lmSlln~ 3ilfl 'HlJllJ[)~ ill'J,h13~~1~ <"j lJl!tl~lJ'Ut11hH~ "tJ 11':H !~lJms 'lHfl'H) ~lHHLfl~ 
• , "oJ a l:J1Q. _,

't11U~~1ff~ l.y;:m.ll1{)1 -ff1'U '\Je-11ff'fll1l11Ji'v ~f11 'H)f) tl 'il l tl ~hHf1'W i tl tU 9l~'Vll 11 1tl'fl1lJ,)1'H YI'J 
d 

£l/:ll~nnlJ 
" Q "" U '" 

~ 
<jJ ..,"'

ff1 (J'I TIJ~ llJfl l1lJ 'fl6'1tll'i 1J 'U lr1~ 'W'U 

, " 
f111" L! tl ~ rI~m:rfl ll" ::: rlCl llJ'l~lJ'lJ'j lnul'Ul~lJlnfllJ ~'1u~r;nj'Vf)~ '1i'~ lJ 1fl ihJ'Yl { lh l tl Ui tJ ~'j flU 

1";'lflH·I(j' i1 1J l'l n~ml~fl'l-a'l~'YlV~ l'lhdllJ fll 'Hltl~ rliltl r:ltllm::;rm1~ 'lJ Nl1l~[mil fll 'i Yi l 

l'fl!~H ff'fl l~ lJ'ITU~~D ~mf1tJflJ'lJ'lh::;ru'fl D'flVllJ 1I (1 :;-; (I ~ IV(J'flri~)'u tum)'.,1 ltJ'Uf1mJ11l1U]j1")lJ~iJlJl 

. " . 
"nul'i'lncinth :;-;ru ~ fl'1V'lTlJ Ul tlY1IJ:::'t1 1'l:f19ilm1'fl1'ii t'J lJ 1¥l' ff","tJ ::: Wll lN\J ff1Jl'UfJ'I lJlu~lu'n ru ll~iJ'~ 

• 11. )II '}I 

IIOVl'i11 mUlll 1 tll1'1Y1ll1ufhnJ::;lnl un tl1" ::; ~ l')j'l ~l 1'1tJ l~ lJL1J'Jl ')j' l fnj i" J ff'l'U ~Nfmff"j"uf1 '1'U1~ Ji'v ~ .. . 
JI 

11 'iI 'ill1~j nlJufl ::; ffi1 tl r-'lnUn ::: rH'l 'h.m1~{lVlJll!.'Wl::;hl i'J '1 'U1~l1 ~tl•.. ... .. 
Ul'U 1~"W1Ui'lJ ff ,m11'!'U u~i.im11J11'1 '1 'U~1\>1,h::: 11 1'UUn:::I~'1Tj) nll lJ ltl;j'Ul11 11'il ~ l~'U i 1" '1U1lJ 

~ . 
n'AY'll fll 1 hWm111'J ¥lntl'fl'illN"\-HiU'IldtJ~'lJ le mrl~If1''I:I l'i l'1 '1 t11 '.l lltl::;ff-ftnHnun ::; ~,, \li1 1~'Ufl1'i 
Uff~'1B-eJ n 'Yl1'1-)\PlJlJ1l 'i 'W~I~WV n~nlJ rutl)dl'1fl ~ l l'lfJ ~~ hlii '1il~1~ffl 111 J(1!ViVlJ 1~ Hvi E-:j~l1 1 11l'U 

• ~ . 91 I 

,.jl'll1r1~ '1 iJ ll '\l'il{f'UiJl~'U '\l :::: lllw~f}-:j"-'O~ tll 'J tllJi'mJfl'1'lU ::;ll '\J ~j'liJVHj Ll 'U 1i 11lJ '\l::;\ltmnuiU'tT1eJfl ~ 
'IIi q '1i IU u 

UV{JJ:l'l'i.h~fllJ 
... y 

fl11 Utl::; m'nHfllln~ P-l n lli1l~lJltI'U1'1fltll1 ')U"fT~~V~fl m,.~~ llJ i"'J1'U1~ ~il~NmJ'UII11::;Ij- tJ'U~" . ... . " 
'iI'lHn~fl11 lJ "ihLnqjUJ J 'Vnn 'I:I 'U il--111'Yl VI 'J 1'~i.ifl1 'i II tl~ "fT -ftn n mJl'U l'UH~1 1l~'il ::; ljlJfllJlJ1~~I1~{'fiJ{J111 

y , 

UU thJih~~l1jil'l'ill f) hjiil1-ftmn 'U!!t1i'~ 'il 'U~ 'H,.1i'Uffi ~r1mtl'U-n'lf1il i1 1'U f"}fffl1rJ'\Jil~rl1Jl~ il 'W'j ::; i1~ 
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fl. cifllHU ::; '\leJ ~fl1JHn::TI'cim,j-j tl.:jTIn 1\l 'W f)1'H9fl::; ,i!UHil'l1 ! £H·m '1~'h1rlJ m' 1)~~flmlJ... 

qJ QI'" I 0 cv I Q .... QJ ~ " I dCl. Q Q.I. 
nflllU!::; '\.J'W "l 11fl'C11lJ11 fI'Wl IflTftflfJ W::ll~n ::; 'J$'\.Jf'lmNTI'lJ NffTU fl'U l TI'~ i'l.Hl tnl'U 'I'l lJ tJlJ 'U l lJ 1 Ufl :: ff'flf) 

l~lJ~'UU~ fl111~lJ~m1'fl ftV foIfll1t'l::NftlU foIf) 'I1 m[Jo~ ri l'U~l~"l '\I f)~.yh~li'L1j'\.Hl1'111 ) el1 "1l \l 'Ulu ~'W 

~f) fl Nil 11J~~ 111 "1"''1 ciflfJW::; '\I tl.:j im-.:JfI' ~N U~fl,j 'j ::fl tlUr.h'U~l~ "l '\JU ~ ~'}f'il :: llJlJ lfl~f)~'li~<ill Hfl 
.. 

9IUf'liJ'U1i'fi '\.J ~'U 'I1~U ',*11h!~~lJlLuul'Pl n t'l11 'Ufl1 111 ~ ~lJ'UltJLVh'~ ri1'W~N "l '\m~1h 'i) :: 

'lh ~ fl f)11~1U Jl hh 9i'U imihJ Ifl~fHLj Im::mnuim'Pl1V1 U\>lfl~ l ~ i1tHl tlfl hl riTw~ llJ'\.J'nfl111H" :: 
nJ~~ ~djLl1j~lll'U ~1 'U 1'\.J lJlfl foImHntJ'}fi1 'Pl ii 'llofli1'\Jm~1~Y{u~3'U Ul~'}fiJ 'Pl i~~'U;l1~mh.,j'l ]Jl ~ lfl ... . 

• ...1 J' a ..1 ~ cI ~ J £9 "Q.IQ.# 0

1'l 1~u'i:::I'I'lfH"lJtI'UI'U f)~~ l fltl1'j '\l'Uff~'Cf~'Pl1fl'\l'U 'j 1lJ'mlJ fl l 'l Wf)J'l.J l iU.f)1flfl1 J Ifl l:lmmfl 'U 'U'i).:! 'I'll l l1 Nfl 

" 'I1mtJ'}fU'Plm'l.Jllf)~\>l" l 'Pl\>l" tl'P1'Vi~1J (~ f)lJ '\J l\y) 2547) 

http:Wf)J'l.Jl
http:l1J"flllW::;'Utl.:s~lUlm::tf"flJ:.lmlil::j:.H1
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cv d o ~" IV

2.7.13 Ufl'nlHl/ll'11Uman,'lfl 

fl. Uft') tlYi 

Cl.a .Q " • 'i .r ~ ~)I .d 

Ufl16Y1 lJ'lf6'JYlVlfl'lff~'.i11 Daucus carota Linn. i)~ 'W 'J'IfI' Apiaceac !u'U'W'lfftlJ(Jfl lJj l fl 

i1 ::: fflJ61'Hl j 11Ufl11l1J "tl'l;lru ::: tJl1~ l m J hHli l hnm1 tI'J U11ftlJ UfI'J tl 'Vl ijl1.1i)tlnft~lJ 1Jl ;,)~'U,jlHhilJ u , 
y , 

1I~'1 115 tlft~lJ tllJm i)6'l !i1tlu~'Im tl 'U i'U1U 'U51.1'1Hlfl'Vu'nlJo'U lu'Wfn ::;\lfll1-"U D~'W ff1 'UVithmflwlh.l..... . 
.. y" 

Vl'Hl') n fttl51fl 111Um DYlll1lJl'l.h ::: fl V1Jtl1'H 1j '~mntJ'I1lJfl l'li'W i~11J1.1'.i ::; m'W!tJ'W~mr~ ~lJ nUlll\l lJ 
.. .. 

lh::: lflmh'l"l~tl ll l 1J1Ufl::; i1~tl~ fHl~ '1Vl11l'.i1'1"l'j l::: fffflJ i 'W111Uft') 'V 'VI l.u~ fl U~ -l611111 i~C1'1tJ.:IllJ 'l.h ih.l 
Q '1 " t ~ .4 ~ C'£I d 4 d I ~ ~I 

\llfl1lJft~llfl'l tl 'YI 'b'1I~ .:Ifl"'Hl1111mft::; lmtl'l~lJ UmtlYl'l1'J!ftfl'1 C]f 'l 1'.i CJn1 1 l'U'U UftHl'YI lu lJUmU 'Yl 

~'U~~lJtJlJllli1.1lilufl'H)'VIm ::: il 'I (U'W '.i1'1"l'n W UIl ::; i'Vl'Wlfl'.i, 2549) 

U11rl'l '\1 f)'Il1J~l1!fI hYi'U ,,::; 'W'Ui~ilJ~fll'fl ::; f,miu~iiff ff'J mfttl'l11~VU~'I 1'W'n::;1'UYi'11Ifl hVilJ 

fiB ~1fl1 'jli11-HYhr:rfl UIl::; F-I'CI i~lHytl'U~'1 fl~l 'J li'U UFl H ll'1 ftfll'1'V'I 'H,Je i~Nf.:J .,j'111'1"l ~ titl 'U H~'I III 

... l OJ .d ~ d , d 1 ~ 'V 'j/ CLI 9J & ~ "<V 0 

Ltfl'U~l'Jll lJ ::; Il :: flu-ilfl ml::;f·ml'1lJffl'IJ U1 !'b' 'W 1J'JDfl flIl 1J::;':i::; Hfl'lP ~'Ul1tllJ f·mfl ::; 'Wl mcH llJ'U ~l.I 

(m~~iHMirnl'W'n ::; iY'U c).:J l1J~lUfll J Vi'U \lflih~ 1.l1'Uu 'lmHll '.i ¥l""mnJ'I) lrlm'U~lufl l '.il1'U!.,j'1~ ~ l '1nl U 

\l:a1.1~tJ'W1MLll'U 1mih.Jltl l~Vlu'W 'l9fl1hHh l ~ hJ'lJ~lJlru~~l'l tl1 t1~U -:jtl1 'l ~nj f)911lJ~l lifl l 'i oVitA 6 

11,J1tJ 'il ::; ~llJl ':i m1.1~ tJ1.J 1MI~'W1~liJtHU1~ 1 l1 tl 1 fJ l'U~ll!fl hYilJJtl ij 1.1 '.i~ ltJ'lnr~v'i l .:JflltJU fl~ 
H1'1"l'j'HU VU1'llJlfl fl C) '~ 1tJi M'lJtl.:j,11'W iu~;j~'~~ 'li1 rJ'1lc)'Iti'WH1~ Hlil~ 'ill fl eJw'nlU'\J . 'li'.:Jft 

~'fl\i>nl'11u lIl~~lJ 1 ti1JU'CY.:j U~.:j 1~ ~'lvhh1H1'WJ ':iru)j ~'\J m'W~ I ljiif-n twun n ut.l1tJ UCl~{Y~1-(1'00. " ..... , 

IfflJe 1.Jtlfl'il l fliiiJ'l 'lf")V1fl 'hll ffm'Wtl f1~ 'tJ ~NI9fmfl(jCI1.J~ 1 '\J l1m~'il fl~1 'lf tl ·nhfl Yl1 .:J!~u 1,}11'.i 'Vl l'11~'U 

1nuh 'j 1lJ (j'l'YlHI~'WtJ TI'i111::; 'l 11'Ltl lJ 1.1 tl~ l lIl ~iJ.:j 'li 'l(J1M'fl ij ri'lJfl'U 1JU-1~ l.:J fl1 fJ'vl .:j11J ,~~ '" f)~1V 
'U • 

,/ t l: ~ I "'jJ ~ Q"f d ,..r "d 00 

lWml1 tl 1.1 ) ::; ltJ'I1'W lJ lfllJ ltl'YI1~ tlm'JlJ1UCl1nJ~ lUfl 1'i'Y1 'W tJ'l!UH ffl 'i Ittl'W ~ rJtl tl9ftl ~1.l 'Yl 

(Antioxidant) ~'1flUtJrl 1~~fJ'I.p.!ft 8TI''.i ::; (Free Fadicals) titl'W~~'W " ::: '1.1 Vil'tJ~iWU1 Vi1Il1V1:hln l:i ::; o o lJ 
y • 

~1.:J'1 'i) 'W Yll i,rL9fIl"-U'Wlhl l'jL'il1ty l~'U 1\>lYi~~ 1.1 fl~ 11llJ !11~1Mlfl fl hmJ:::I~ .:j1l1'1'11i.i~ 1'lf\1 ~l ~a1 'l1W'li D.:J 

' ' '' w "" 1 V d <V i 1 v 't v djvWt Jl tl flfttNI'CYV-l ~'U l1'HJm ::: m ::;c)111l':i '.i fl l~'WIIlU~ 11 1 'il~~~'U UIl~ ':ifl~tlfl'j ::; 'ilf) 1.JfjTI"H:llq llJ 'U~t.I 

)I I " . 
fl1 '.i ! i)tlf)~V11m tl'VllM~"fl\lru ::;'\1tl .:JHm tl'VlYi~ ffff~ "ti1 il11i h lll1 V1 ij1JtJ1~ 'hi'l ,.., ru'H~tl l~n 

... u 

Ifh/l1.1 "hU'flnwflru ::; m 'W fll'.i tl l 11l'i II"::; U1 m::: V1 ':i1·H'fl li l ':it'U::; "l'U U'W::; 1.h1t1''UnmllU~ll1fl h Yi u 4.8 

iJa ~fli'lJ~U11.J M~a 2,664 1U ~V1'W ~.:j~11 '.ilfh.J I'U~lUflhVitl 'l 'Wtl~lJl rulJ1mYh '1 11 inili !1l'\.Jt1'U A ':il tJ 

l~U.:III~ 'iJ~ 111 't 'l1'H111-U.:j )jfflMiiU'I Im::; 'ill .:j Il.:j! ll 'W Ufl~lrlm·w~ il 'U (lJ'I111'Y1rJ1ftV lJ~~a l m::;l.mlJ~1~lv~l. ~ 

tl 'j ~ lflfl"l'1U , 2542) 

'\1 . ft fl 'YIfl.:t 

YlflYltl.:J (Pumlcins('Vl'tl-1), Kabocha o;irn)) 11l 'W~'b''I1lJ~Mi1'l iJf) ')~HtJ 'U'I"l1 f)~fl 1~ tJ 'I1l1 f) i1tl'jJ 

'1.hlJ111l'Uri1lJlh~flV1J1'U tlT111'.i n~niJ'I tJl i tllil 'lltl 'l'l11 1'W1U'W VlMl '.i 'h~ !~~1U tJfl~Vl fl'YI V'I lrl tl1 lfi,)~ 
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~:::ljill'Hfiij~eJlJff'lJ llhJ ~'lrijlm 'l1iJfl'~~1hhf~itJ!'U~~m.Jlnl:::l'U~",tJ11 itJ'Yll'l'Vit)flllff1ff~{ ~~VQ'l tI 

" 4 1 ~4~Q QI QI ",

'1'1'1)" Cucurbita 1~ff Cucurbitaceae {)tl11IlJ\Jl'i'lf'fNt~lJ'U eJ ':! hfl~::: 1tJ~fl n flllru ::: 'Yl1~'Viqflllf11ff~j 
II' ).t , , JoI 

-Wfll1tl~1~,/1~m11fim/hJmlJ~h..1 ijiimY1,.d''UU~Hfl1::: B1~'Uij11JUl l'U1~tJ1'i'll..rlll1iltJ:u ij'U'l.nl'lfftN
" 

<1!1'U ~n)fliln1~fl'll 'l1m ::: ~'1 ~"-Wfl'Ylfl'lij~')(Jf)\j'l1 ft1tJ~f1lH,U::: 'UHflf~ltl'UmHfifllJfl":un1J 11~1~tJ~1hI 
dj _'i" d !il ..i ~ "" ,: 'JI d': i )I odt
llJ'Unh1'i~fl'n:UU1J1...I ~1'U'i 'U'i:::m m .HHl !lJ tJtJ 'Iy;)'I.H'UflfleJl..I'UHU'U'I 'W flfl ~ l fll'UeJ'Uv~ ~,mYhl'fnH'l::: 'lHlJtI.. . I 

61'11l'iU"'1 llJgy;)V1 ol1v 'l n'ti'1i~h.J fll'l1l'i l H i~~":lU itlth ::: L'Ylff~::: 1 t1I')O iJtJlJl.h-w0l1fl'llJ l 1~1::: I~tI~eJ'J 

lJ'illJfl 1')1 uTI''liri llivtJ 'l1~v'fn'l1rhj'l'1'tJ l~vlHm~itllt1~J1h i'\..! I~VfY:h ll~fllD1mlJl'YltJ' (Jack-o'­
" 

lantern pumpkin) V10m)'11Jf11 fl i Vi1-:j 'Q~ lJ f1''lV1~lijtJmH'' :::m'J ~ij~ll..lf11'i Hffljfl'lJV ijf19fI'iltltl'Ulo~o 

H~ m):;ij "mY;) 1th ~l'Vi lm1fl" m~rilill~v'h'M'l'lf"rl'ma~~'~~fltJueJa\) [IJ l'..lLd€)'W ol1eJ~lJUflhVitl 

ua ::: llu-:j i~u~.:!il'U'U'lJL'Jftl 'UlJ lJ Y1frvlfl~ afl'lrlJ 1~[JlhnieJ d'l'ffOlJ1UtllJlIU,mSfl~1mlJ [2J.. . .~ 

, . 
QCV dQ SI 

2.8 ~l'U'Jlj)fJ'YImfJl'\Je-:.t 

~ ~" : eSd • ~ d ~ 
"l'tlnU1 II ::: fl ru::: (2548) ftOlll H"'Utl~f11j ft 'f1~ru'l11JlJ'f11tJ'U l'YllJ~flf)1j tJ'fH) l Qfll'Hfl'lJj Oll1Uft::: 

f11'l1,j~(/UlI1J"'1'YlHff~j1'Y1 tJl'Ufl~~111'Vi'f1'1111 '\.J'Wl.Jn Hibrix 3 tI"~ Insee 2 l'flrJ'Yi 1 01'HWI 8rul1fliJ~1v. . .. .. . 
1.l1Vi~ ru l11Jilltft ::: nft1~1~ "l fll.J i Jlu n ~ ru'l1 1J ih1'eN 5°C lH'l ~ o°C I.nUl1C'll 30 45 Uft~ 60 lJ li nCl'W fl11 

IRlli'fl'hll 'Wlr)1<U111Vi'fl'l111 'U~ Hl'\.JflTH,,~~ru'l1 fl iJ~1tJJ1~ tu'l1 fl lJ o °c 'U l tl 60 1AlYi lJ lll.J11UlJ~~:;
lit 'U " Q,J 

'ffllJ 11 f:I 'If~ 'l'HJ fll'l !l1~tJtI u,j" ~'Yll~ ff~ ) 1'V1 tJ1'U 1'l,j ')::; fl1 1fitl 'If::: " tlfll 'i m1HfftJU~ lJl ru Total Solu ble 
" u 

)I tJ " 't.I 

Solids (T S) t1~lJlru1.l1~lftl1~'l1lJ'f1 UWIlCl"!! l m 'CYu{1 ::: ft'fl Om lfll 'l 'l11 tJ 1) 'j'1tJ~,:j'lr ::; M)fllj'fffl-:jUU~ 

vh,,rffllJl1f:1tJ~WllJfll,}lnlli'mn1Jl'fl f1"h ,ri l'Yl!'JU nll<Ul1L'Vi'fl'l111U ~1l-iH1Ufll'l nY;) fJUl'l1 fJlJ ~1Ulfl. . " . .. 
ly;) tJf)11 !'lI~(Jl.J IU(l.:!U1lJ1WIIi1~1l t'l:::U 1~lftlj rnllJ fflJWl.J ntlllfll1 Vl1'J ll.J'UV~ ADP-Glucose 

d dj d '1 0'4 ~ i ~ _il • ~ 1
pyrophosphorylase (ADPGlc PPase) 'lf~!1Juml.J L"II' lJ'Yl 'ff

0 

1f1tlJ 1J m:;; 1Jl1H1 1'iff,}1'1U1J~ 'Vi'U11 '1111 lWI 
, )I' , > 

'l111lJYi~,htlfll'j"'f1~rul1QiJllJ{J'lhYi~W'l1Q iJ o°C tl l l.J 60 U1Yi nfll1Vl1-:jl'U'UV'lADPG1c PPase Yi"'f111'l 
. " 

n".h.,j'111mIl111l.Jli'l-iH1t1flWn~ rul1 fl iJ~1(Jll1.. 
" . 

'lJ'Ifl'lJ' (2547) flflll1fllHIU 'l ?rfl 1'f1tJW\JlJ'W l Ul1h 'l) ffi l1lJ 'j ff 'lJ' l~I~ l.JYi tJ tl lJ i ' U'U fJ 'l H''lJ!lmH1Cl:;. '" 

l~lJ ~fl'flV.:J~tl 1If1'H)'Yl .u .:jUft:;'Vi!O~fflJ fl1Jllfl tl~flf)1'fl~O,:j~nmJ 1 Y;)!'Jflml1l') "1~'UO-:jNf1~ilrutt1~O~1tl~.. .. 
,j~.:J'j'ffVl1 Foclls Grollp Discu sion 11m: Consumer Survey ~(1 fll 'jflmnvnd1'Ul.J l 'fl91Uml~~,j ':h -:j'U fJ -:j 

Hfl~~1.Jnflfl~fJ.:Jfln~mlf1 t1~f)fll~~ tl.:j'J,j'YIH m::;'Uflfl1J11 ) 'lflJ. Ufl'H)'YlUn:::.u'l ij~m~ \II:;"fl1~l 'U tl l 'f1 
~ " " 

" 
0.5 x 0.5 x 0.5 'lflJ. l1"~ 'Vi!fl~Hh \l::: 1J~fl fjru ::: t1hn'loC\lJ (111l.J) ""...11 0 .2 'lflJ. U"::;'Yl1flljftY;)U!lJltumi1fl 

.. >' 

'U'iN l1 fl 'W~flfll'fl'f1t1 ~ 'i)lfl 23 Be' \I 'UIl1i1el 5 Be' ri1 'W.u 'l llflJflYl 'Vi!fl;vh um:'Vi!o ;U'l11JVllflll'flel.:Jil.J 

li,.~lJff1 !'J '!rfl~l.J 5% 2 ff'll~lM 'll.Jiirh pH niln'U 3.35 , 3.62 , 3 .52 ul:'l ~ 3.50 mlJih~1.J 'OlflflljWWll.Jl 
" II t 'C'I'" " 

U1UH'i ff '~ffm 1.h'l1H'iffYi1'l1lJ l ~ ff:U;)eJ ~ih'U11 30% 11l~ l "'YIJltJ 20 % !l"~'Vi~fl~'l1UffiJ,,:::!t)V'f1
III '\I 1\ 'V .. 

4 % !!,, :; 'l1!lJ1 Ul 'U()~Hfl 'fl eJ .:jl '\.Jf(m ~ij UmJ~Ofl WI~ fl .:! 68 % umvYI 20 % 'W!fl;~l 7 % !I"~'U'I 5 % 
<u 

http:OlflflljWWll.Jl
http:f11'l1,j~(/UlI1J"'1'YlHff~j1'Y1tJl'Ufl~~111'Vi'f1'1111'\.J'Wl.Jn
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~ ~ 

lY'lvi1~nY-l\J1 ::; 'wh:u'i1m:rf1~H)~u":'\.htlt -l flt) 2: 1 ~~~tlWcn&:rfl~O~U~~1Ll ijfj, %m~ = 0.95 % pH = 

4.31 1!,,:,j~lJltULf1ilt) = 0.69% u~::;~Hlm1'Y1~LlO1Jm'jVUlJi'1J'lJ fl'l~l1nfltllY'ltl1i Home Use Test 
'" 

~1 'U TU 50 f1'W yftr:h ~1151flflflrilJl11 ll'1lJlvri1'\.J 1'H uiU' 
~ 

'W hi011 VfllJ i''U H~~tlWcnHf1~t)~,jH1Llhl'Ylfl 
~ 	 II (J q " 

. ~ 

H~~fiwcnHfl ~vnJ 'j 'I 'j LlU''li'f111lJ Ll:Y'll fl ti'U~1Jnflfll~ tlLl l lJl1 f1 . 	 . ~ 

. 	 ~ 

1mJ"J::: 'I'11'W l~n'WYi h il9i' ,n.h ~'l Lll~lJl~lJl1 ~~)'Vi 1 fl1'j~~11~.:.1 Hfl~t)'1Uflfli',m1fl'l 1l1 flLlfllJHflm~~U-ll"'::; . ... . " 
QJo.c::t 	 ~.Q. QI .d Col <a d Cl. £:to 

rm '1'1 rH'I'lJ1	.... )JI~lJ 'U 'W il ::: lJ " OlJ ill ::: 'I'1lJ'lf'WVi fl flfl1 

iJ f)l 'l fff11J 1.... 11 -:l1m 'j lJlmff~f1UtJ" ~~iJtJ~lJ1ru t) flfl9f! '014 ~11 L~::; 0 OOcHl 'ill.! Ll ~ ,,:::LlllJl'l tl 'lhV 
" " 	 .

'If :::~ Onl'.ilnll UUmmill] l'fl1mn m u'U i9l,J Polyphenol oxidase (PPO) iuHo m 11'11 OlJl1'W 1~~ m'l: 'lh u 
" I 	 .,,, 

O'l.lO'l f)1'j Ui'iuu Il'lJ" -l 'YI1~Ll~ 'j : '\I f) ~ Hfl~",~ff~wifl ufl~YiLn~ 1110 fffl{1 lJlHf)'YI n i'i 'W 11 HflH" i,j''ff~Vl~U 
, 'II t 	 I 'iJ ,., 

lijVI'Umvt)~mll"1{J1l1flm'j~f\Ufl.,'j 'I1'W~14 l1~mmJ'lh ~,j'l:::flullnl'n1mtn ltl'iJ{JlJld'ffl'j ~~i'U 

m'l'1n~'W1<\h ltJl'Wf)1'lf'\.J:::u'l 'j ~~~u,j~'1m 1ulmffl~fl111'lv~m~t'Wm') Ifill i'fl'hllHm-m ',j'ff~W;~U~ ~ 

• >' 

m'lUlfl1fHtN i~iJri1'W'lhtl"\.J fm t'l~ f)l 'l H~llLfl'YI1l~'W1l~ ::: rm11 1f)Y'l~'Wf)l1HflH~ i,j'111m Ylllft'\.Jtlc)'1 i lJ 

'j:~'U"l'l (Gorny, 1997) 

001'11'jn \PlllJ!1~11fl1 'l n~ 1l~ lJ1WfHlOcH!ll'U i'WfIl'll 'u ::: m 'j 'il~OHfI 'l,j'flvl '\..I'j ::;~'U~1 1l ::: ~llJl'H). " 
'l1 1tm~flm 10T~ 'I11tJ1'il'\lfl~Hfl~~ 'M m::: lJ~eJm lm~ H~~lfl'YIfii'i'W 'il lnh1l1'ffl lJl 'l t:1v~ m~m':i ~n1J i'fl1:l1 

" HOH('l '1~I~tJ11'Wlu~'Wn~1)J IIl'lfll':i {)~n:::~'UorJtl;!llU1'W U';;'Wln1fl'lJlf)lllHf)'U ill ( < 1 %) 'i) :::l~'Umryh 
v ", "1" ~ i "I 'j" '" .k , i "' o. dHYltlf-llJ IlJ !f)1lfl1':i111V 'il !L1J1J IlJ 'lff)f)fl9l!'i)'\.JU'I'1't.J (Anaerobic respiration) 91~fW l1LflllfllllJL'('itJ11 1tJ 

101 1 	 I . 'JI • 

~un1m(j 	 11"::: 'ill1l1'tf)~m'j 1Jl~ 'lf iJ~Yill1i ,.rlnY'lO~'U!l1~'\...I 'U 0 0 1l1flij O'l !~'J fll 'j ~rl~Llml:::n lWlJ1::; fflJ 

, ~ ,:. <C:lt. dd" l .Q. & 4Q ~ J 
~Vf111Hl J ty'lJ O'l l'lfO~~1J'I'1 ';; Vfl O 'Hl1J1~'lI14Y'l l'lflJ Clostridium botulinum 91 '11 'il 'J ty I'U lYfll .... ' 'J 1fl"ll10 

" 	 . 
t )'e) fl 9fl 'il'W ~~tr'U 'j:::~'mH)f)9h 'il 'Unu'W ::; ulll1'l~i'Wfl l'l~~l!ll~~m 'l tJlf1lfl'-chl1 i''UlotJi'mn N'tlHt'lI,j'1I::: 

tl Qi\.J 'lh~ 1-5% «(ff'j ~ l , 2547) ti l 'H jll~~rilU'UU'l'UntJlfl1ffl'\.J MAP 1L{) ::; Q Wl1tJii~!l1lJ l::: ~lJ 

tiTI1i'1JNm'm1.~ff~~Y'lu9i 'lViff)lJllnflfl ~'l~iJm'lflflmH"'l 1~Ll'l,jl-n'W1l1) 1 'l~ 2.3 'il lflrmm'l1,}V• 
Uf'!'~~O~fff1VmVi MAP ~Vm'lUllm~m'lln'Ui'fnnH~~ .tiw cnNflll!~ll !I I'i-lVi{UlJ Jnflfl lJ1f)~'U 'l 1)J~~ 
1JYl'Ul'YI flU'Il'U 1 ,}V'hm'W lf1~ l~ml11,rNit~.tirucnHflYl~1,j'Ll~~~I1~'1~ 0/OlJllnflfl~lnll i'mn~lV MAP 

ih)1(Jn1':i 1~'U i'f)'hll~ Vl1'l...1 1lJlJ l fl,r'\.J ~lJfil Yll'Hfl'nlj f) 11 !! ,,::;i:jfl l 1lJ,j fl O~fiVfl Ufl1'i 'Unflfl"l'l~1l 
. " 

~ 'j l"" J !In::: mm (2552) ffmnH~'\Iu~1iu" ::: fffn1:::fml'1i'fl11lJt'U'WYiiJflfllJ:: 'j :~'Utl1'U~1'U 
>' 

AI f'!' (L* ,a* , b*) tl!lJltufHlO h:W~~luurt:::1j 'JJ!lJlruf'!'1'j ,j'l ::; fl 8'UYJ'Wu~fln~l1lJY'l lIrt:::f'!'lJ,j~f11'J~l 'J 
~ ~ 	 'J) 'J/ • J ..::t Q.d 1V .% ..J, d 

UlH!""Uf'!'':i: 11i !l~ ::; Llflll ::; m'ltl1fl11lJJ'tJ '\.JUfllJ ::;'l:::'U 'Uf1lJ 4 11i Y'l~'W m'l'W~ (IOO 0C}f, 4 'UTV!) 01'l'cno 

" (100°91,4 'Wln) n1119i'lJ 000°91,30 tn11) !I{)::;fl1 'j l lrmllJ~u'W''\.J'l:;~1J~ lM'tlrtflll~<}ffl (121°91,15 lnYi ) 

nl'l11fl'jl::;"f'.,j'OlJrt'Yll Lli)~~lVin ANDVA tt~~ -3''Ii'I~'W11lJ~ 'J:::~'W fl~f-h'Um11Mml lJ rU'l...liJ ,j~lJ1 tu 
"I 



37 

.. 
fl"fttl hyh,~u 	1l~lJlijHn~1.h ~fltl'UVJ'Utliln-n"l1lJ'PI UCl!:fI11lHYl'lJn(llWfll'j nli'flmJlJCl~YHhtl'l1 "'PI""... 
l'U'lJw::~ rhiY (a*, b*) U"::fI11'lJffllJ1~ t1 hmTln1~'fIm.p.!"ttlUliltlff l~lJ~'U VlllJ'j~~lJflll'lJ~'UU')~ 
'lJfl"TlJllJf tl'U ~ '1~i'lJ(p<O.05) fll'j rl"ijfm'ti11,rlJ ~ 'j::iU flihHmflJ fflnl 'j ~m)'uYl'UOf!n,r':)l1 lJ'fIMI M 

y ..:i 	 ~.d oE::t .cl Q ~ J & ..::t 
'Utltl'Vl"l'fl (12.48%) f11nnf1'lJ~'j ~ '\l'UfllJm'j~ty&ff[JfI'l'j tJ'j ~ flO'U:WUtlClflt'Y'llJ'IJ'U"lnfll 'j '\J.:)tlf11.h~lJ1W 2 

.... 	 . 
I'yj, m'j~lJlJ::n;;'\.JnmtJ1~fI11'lJ~'\J '1 mhri.:IfH) 1 "rtn'flm'j~tyliYtlffl'j1.h ::;m)'uYJ'U oftml"li"l'fl (43.66 

%) l1~ijfi lflJllJnllJl'j (l1'Ufl1'jnli'fltl~l;!ClltlUlilOfI't'!""l'fl (30.87%). 

m";iH~ 2.4 	 iJ~n:i·;n.''Ul)-,1'U11Uln1fi,1'U MAP Uil::;~W'tt{!ij~l'IuJ1::;iJ1Jiinfl1U4nNil',j'iJ~fl~uvi,:jl'f-¥e1J 

'U~li1fl 

ll1Vl1 (I1R.:J) 1!Vt,,ttli~;,,t1tlmtlft[)n 


m[)tlltl~ 


n::;l-I~l1.m (,fUHVV) 


IIfI 'H)l1111J 


')J .:, 

~ 1J l-Itl lJl-IlJ 

Hnll1~l-ItJlJ111~ 

1;1~ffl'ft~ 

11111'VlJl1lJ . 
1'l5n11U 

il'ml~~i~\!n,j[)flltl~un, ff\lCl~ 

.. 
Ilfltllil,Uli (\~ 
.llfl'U911~tI,t·Ul~;' 

n1ff'Cl~ 

fflJffiCl') .. ,.;
W'lfff ClYl 

flnlll'im'Cl~ 
" 

0-5 

0-5 

0-5 

0-5 

0-5 

O-S 

0-5 

0-5 

0-5 

0-5 

0-5 

0-5 

0-5 

O-S 

0-5 

O-S 

0-5 

0-5 

5 5 

2-3 


5-7.5 


2-5 


5 


0.5-3 


3 


2-5 


3 


J-3 


3 


<1 

3-5 

2-4 

14-21 

1-2 

0.5 

1-2 

6-7 

15 

15-20 

5 

5-10 

10 

10- IS 

5- J0 

6-9 

3 

6- IS 

5- 10 

7- 10 

5-12 

<10 

5-}0 

tll'Umm 

'1ifi'tHJ~ 

'l1irim)~ 

~lJl : Farber el al (2003) 61.:1 hw lff'J'fIl (2547) 

http:lJ(p<O.05
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Q di <1 ~ 'lJ 'lJ i '" ~ " r 'l d~ "'" 1'i 'H1Wl (2544) ffmmn~fl1'Hf)1Jj f)lllfl<lmH UQ~"l1Jl'U~IYWm 'Hll l'fl..rn IH-31U'YI 11I'HJ 

Ol'ii"J'iOn::t/t/ HACCP ',*n~'nj'illfl~l1,r~U'IJ'U'Y'Icnff~ml1ijl'U~ 'lfWVl NYLONILLDPE mvM 

tfm1:;~tyt)Jlfl1i'C Im:;1'Utfm1:;uo~1"nllitlffl,}~VlimH)tltiI1l'U lfhJ~~W'luJiJ 5 '.i:; ~'U fla 0 °C 

"''' 1 Q,I .Q .d.d I 01
QUJ'I1QlJlHN (30±2 DC) 35°C45°C U :; 55°C Vlmf)U~1tJV1~lJl1Iml:;l1flW mYfVll'lfl1Vfl1j'f YI1'11fl lJ 

YI1~~~u'YI56 lm :; 'YI1..:jU'.i:; ffl'Y1 -cYlJ~",'umn~H '1 n'U wlJ':h~~i;'UH iJiJ M'tJ-1 (30±2°C) Q.mM' m'.i~ 



.c:t• 
'lJ't1'Y1 3 

v 
3.1 ,)i;l~ 

3.1.1 1~[l~hJ• 
- lL~'H)'Yl't.n:)fl ( Big C i.:J'illfl 'I1'ilfl.ffUl ll !em ~n 

- -nfl'YltJ~ ( Big C ~.:J'O ltl 'I1llfUWllJ Lflff ~Yi ) 

3.1.2 '" ffl'.iI~lJ 
., 
• 51 '" 

- 'UlfflJfflU~ ('Yl~'H1') 

- 1fl~fl (i'l11 h hflml'rt) 
.. 

- UlIPml'Yl'J1U (liVl'H-m) 

- hJUVl~H9}UlJllJi'll l'U9I'fI I rtl'i' (KMS) 

- U~'OL~UlJmHll';j ~ ( 'IJ1'1-J'l'l Merck KGaA) 

"" "" - m'fl9lVl'Jtl 

3. 1.3 1ff'flllJflll'Yl'fl'Of) .:J. 
9J cI " ... 1 

- 'U 1'f1 lfl1'U tJl 'fl 8 ~Hl 'J 9f 'VfH)lJH1~HlJ UJl tll ff'YllJ~1 1 lJ ·Hn.j (mlJ'YI'\Jl'ltlfmtl'Olff)
• " u 

!II rI v ... 1 "a QI a 
- 'U1'f1Utl1'IJlJl'fl 16 ml'W CJ1 'V'I'HJlJwl ffW UJltllffl'ltJft11lJ'j'fllJ (UHJ'Yl'\Jl'l tl tltlmntY) 

• " u 

- jN~G11ff~tl LLDPE PE U'O~ PP fl11lJ 'I1'W 1 80 ~M• 

3.2.1 

''''' ..3.2.2 um'll,lmw\ 

3.2.3 1~m'n1'f1 

3.2.4 
OII!I Q/ ~Q, 0 I TM 

3.2.5 I~H)'I'lf'l'fllllltJn 2 i'llU'I11H (Adventurer 

3.2.6 lfltB'I1J'f)~U tlU'U'lJtli''Uft'fll'V'l'U';i 'j Ulfllff 

3.2.7 ~'\Jm rutlii1J~'I l lJfti'1 

'" .. - lJ'f) !'UU'I 

'" - !1l1LLflff 

- [ll'f) fl::;'O::;]j~Uffi'l'Jmff 

- Hl'U11'Ul'l" m~'Jm'W 

llJi'l'nElJ?i'l FRESH CARROT) 

jI .o. <V a 

OHAUS Modle : ARC 120) 
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a · a.o l,q 

- lfl'Hh11~ flWHfJ'Jf (SARTORIUS AG Made by Sartoriu PB - 10) 

~ Q,# 1..:2 I · - tfl'jfJ~1~fl1ff (Hunter lab ~'W DP-9000TM) 

- ff1J~r¥itJ'Uff (Muncell Book)• 
..; ~ ••1 'i"'" .. 

- lmfJ~'ml'l'Hl tlfl1JI~Hl'.i (SHlLAC 0 - 32 %) 

d Q,l'Q,I 4 QJQJ I · " 
- IflHI~1~H1fl'I:Jru::I'WfJfflJHff (Texture Analyser ~'W TA-XT2j) 

<t Q.I • 4 

- ImfJ~ l lflfl1f1l '.i ~lflfHl'\.JHff~ (Spectrophotometer ) 

'd' 4 ~'\ .ca" Q d.~ 

- ~ t!n'H1Hfl'.itl·mm tlJf1l':i1tml::'Hflrum'Yfm~~~'W'Yl '.i V 


v 'jI 0 Q..I I a" 
- <;JU'U C'llJ'HI'Wffll1 '.i'UfJJ11'Jffl (Hot - air oven) Binder 

iI ., '" 
- l1lHl Iflfl,)llJlfl'U (Labo Autoclave) Sanyo 

>'
'lit! ... 

- If) ~fJ~t'ifU (Bosste h) Haul Force .. 
>'!II • ... 

- ~'U1JIl'll~I'JfD (1 ncubalor) Memmert 

- Ifl~fJ-:JI'Udlm'.ihn1~UIfl'Vl ~nHH Mixer uzusio VTX - 3000L 

3.3.4 tfltu-:)JJu1lm l ~ r1flrum'W'Vl1~t! ) ~ ffl 'Y1 ~lH~'C'I'• 
- LL'U'UC'I'fJ'U fIl lJfl11'lJ'JfU'U 9 'j~ ~'U lh ~ liJ1.Hffl l'l l ~l.l'.i~ml1-filJHC'I'~hUr1fl'I:Jru:: 'tl :i1fl~ 

, " >' 

~ flftlJ rWfJ~lJr~'C'I' Im~ml lJ'Jf tJ h HJ',i1lJ '<M~1'n\H~\h ~!iJm1~11'lJ\P1 30 flU 
'" a a. rI 


- Ifl '.it)~ fI U'lJ'W 111flU'j 


- hhtlmlJ~;h1.J 1ruH[1C'1'[1~rllL~ 'il)tl.. 

QCI ~ 11 !J v fV " 11
3.4 111m<j Afl'l:l1'Uf)1JiH1UYlllHll<j !lfl~i;TilflHflHU AlJ 

fi'~ LftUfl'Jfij\P1 Hftlfl nruct1HfH·m '~lIn~ ffflfl l 'W'l1\P1lfl fl UI'i~l1 '"Hlll.JH[1:; '.i'l.11l'U'U~mlJ1~ fflJ 2 'Ifijlfl. .. 

>' 

3.5. 1 fl"~ 11fl1 tllJ~,)fJdl-l lliu-:J¢l'U'\J~HHm U'YIU[1~ Ylm1U ·mf)~ ff"n~fJ~ 
" . 

r.rmnmJllfl~ V lJ~J flVl ~ LtmfJ'Vl1Lfl ~ Yl fl 'Vltl~Wl~ ff r1fl IP1D~!ti tN ¢l'tJ l~U f f)'\:Jlfl Wf)1l'lnu'W • 

9J" d l.r) tI t:t ~ d' o Q.I'" ?t 
l'UlJ'\J'\.! 'UfJ-:J'CY1'j" ~mmlfl [1 19HJlJfI"fl ! H) 11P1(1f11 'j tlfl'I:J l fl H 'U filM 'W ~f1 1Uti l ~~ 'WU 'UlJ t'U 'W 11m U'VlH[1~ 

Ylf)'VlU~~Uf)::m)n llP1vli'VllJlffl'fl 'U'Wl\P1 2x2xO.5 19f'U~llJlfl d 
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n. tlfl'\n'llij~'IlEl'l cYl'l !flii~Hu'liUfI'Hl'Ylll,,~Y1fl'Yl EI'I~ ::1'1':h m'Hlfl ::: 'Cf~n 

tlfl'loll'l1iJ~'IltJ~cYl'llflii~1~ll'liufI H)'YlU"~Y1 fl'Yl t)'1'l ::: l1'h:l fl1'j i! fl ~ cy~mvt flffl'loll il 

::1 _~ d Ad "1 v • 
'lJEI.:.JUfl'}tl'YlLL":;:1'I fl'Ylt)-3 l1J'ltJ1J!'YlVU 3 11i f)1 'j 1~llfl .. 

- II'!fih l'IJ ci1 


- U'!f'lJ'Cf"Hl~,m.lfl~~9i~~fl 1Of< 


- u'lihJcynm:clltJ1tlu~mcitJlJllJ~ll1JcM"ivM 1% 


11 '.i 1 'ilCYtJ1JfltlUl1'VU~U'I11'b'ij~'Ilt).:.J't11)Cl:;:mtJ~ l'l1lJ1~ fflHllmh'Yll'lfllVflTW 1f1l1.n fll'j i~t1l'N "nl:lW ~ • 

& 

'Il . fff11:J1r-.1Cl'llEl.:.Jrn'j"1fl 

tln'lol1ifi fl n l~~VlJl9l'WV1.:.Jum U'YlUCl:::'WflYlu·m fl ::: 't1"fll~Vfl1 ':i fl1flUCl :;: fl1) l1iCl lfl 

,Vi
.
mID VUlnUU~flmu:;:!'w 

" 
f)'fflJNfflm~ il'IJ U '':H~ftllfiwcnml -3u n ::: "'''n lrWfl 'j f1 1flUm O'YlU,,:::V1fll'1 [l-3 

" ., 
Hfl:;:rr"fli'Uill~W'HJii 80°C}f dJlJ1'Hl1 151'U1ii ~'j1'il CYElUflWfll'VH-WEl111m'jlJififl1)1~~tJlJI9l1E1ciHVi 

.. 
mlJ1 :;: CYlJ1l1fl~1'Yl1.:.JrntJfl11't lf1wifl1)1~~liY ftnl:lW:: 'l.h1flllll":;: lU tJ-ftlJNCY (Hardness) 'lHJ'IUfl'H)'Yl 

UCl:::'Wfl'Vlfl-3lLfl:;: bft)fl 

.. . 
1.5% 11f1 ::: 2 .0% i 'U'ljtJ~tJlJ fl l'H\Pl~ VlJi~fJ~1J iii.uu'lium Ul'1 UCl ::: 'Wfl'Ylfl'lUfl:;: CYcl'flf18lJ fl1',j~tJ-3. 

.. 
f11)i~ft1il ~mH1J.::;'lhlfl{J U,,::ai1offW~'Cl' (Hardness) '\I u .:.J umoi'luCl:;:V1fl'\f10-3Un:::"'''n ifi fll'.i I9l'l 

",ci 
11 mlfllJ 'Yl 3.1.. 

'" "'>cO
3.5 .2 ffflEll1tif11'.i~tJ-3 

n. ffmnff~ )iftJv llJ ~mlJl::: "'lJ i lJ fl1) ~8~um 8'YlU,, :::'Wm1E1-3Wl ::: CY"f) 1~tJtlfl 'lol l
" ­.. .. 

~ ~ '1~ .(y1l'j'WtJ1l1lJ'Yl-3l1lJfl 3 'Cf11'.i ~llfl..... ... ,,, .. .. 
ll~)n 1 flt) .:J!tfiv1 Ilfl'W'Yl 68% Ul fflJ(Y1V'!! 27 % il11l1" 2% Iflilu 3% .. 
ill1J n 2 ~tJ.:J l~lJ UfI'ltJ'Yl 55% !fl~mJlJ 7 % tJ1 38% .. .. 
".!~'jVi3 fl8 .:J'I111lJ umEl'Yl 37% ill~lCl 33 % lflilmJlJ 5% lh 25% 

I " " , 

~'j1 ~"H)1JflW.nTYH-WEl'l1 "CI'm-w'j.J ilTU 'tHl.:Jli l~ltJ~ntlt,.,1::: Cl'lJ 1flt11'Yl l .:JfllVfl 1'W 'l;Juri fll'j 111rh if 
• ~ d 

V , 

~fl'lol tU:; 1.J 'j l n{J Im ::aUtHllJNtY (Hardness) '\I tJ~!!m EI'YlUf1~ <YJf)'YlEl~l!fl:;: ff"fl i~nT) ~~Ur-.llJ1JiJVi 3.2 
.. . 

~ "" ~ 4 " " a.dii .. <V'\I. ffn'M1ft11lJl'IJlJ 'IllJ 'IltNlflClfl ff fl l:l l fl 11lJl'UlJ 'U 'W'IHN '\.J1Lfl"V tJ fl'j~'\JJlJfl1'j flfH'm ~ ~liJ 

" , 

12% 15% 11"::; 18% 1~WtJ1UmV'VlUCl~'Wf)'YleJ~lJlltfl :;:tYci'fH l ~1U'lfi'\.JtJ1Ifl~V U'j ) 11•i lJ'lJ1~HlnlVi~llJ 


" . .td 91 .4 QI " '; ..:!:I.e • 

m'.i C1J 11'b'(Hl Cl ~) ') ~mlUfJ tUfl 1'W 1'VW'H 11:;: fl1Jfl 11lJ !'IllJ'\I14 'U EI-3 tflflV'Yl! 'I1lJl::: (YlJ ~1f) ft 1'Yl1.:J m tJfl1'W 
.. 

1~l1nf)w)~rhiY "f)'lolru~tJ'jlf)D lIft~rUtnYlJHff (Hardness) 'IJ8~!lmEl'YlllCl:;Vln'Ylv.:.JW1:;(Yci'n 
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a\mm U'Yl tm::~ fWlV.:j1,1'-cy::m~ tI tlfmJ ilun 

JJ 

JtHthml1J 1'1"'10.5 C]$lJ. (~~II'1.hml1n O'l.H'lIV, 2540) 

tt 

. 
u 'Ii1'\.I U 

~ 

1ff:: tJ l~ \l '\.I o "j, \l:: lin:: ff~orcY~ \l~ llJU1lJ1tu Vi ~~)-:] Ol'j 

. " 
i'\lU l'l1'UflU m U'YlI !TI d~ n'YlV ·mm: ff~fl 

JJ 

tt'lillfl ·H)'YlUfl::~o\'w·mn:: rr"olu ffl'Hl:;CIlVUfl"cW~tllJ fl fl()' 'J ~~!\P)1 Vl/H 15 '\.Illl 

J]. 

fllf1llfl'Hl'Ylt2llil11Jii 80 0 C 11m 151'\.1l'n (~~ UUfI.:j1110 http ://www.nfi. oL lh ) 

[l 

JJ 

rl.:j' ftVlnlft'lu 1'\1f1~tH 10 u lVi '}1~.:j 1l 1mfu:U~r,hrrilY1 

http://www.nfi
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ft'l~Ufl 'HJ'Vl '1:H'm: EJ1f1 

,j~fH,j~~fl 

!'I1ffl'HI~~ltlHflmCtlmJflBeh~ 

] 5 tnVi 

" 'H'Ul 0,25 U1 

.. 
U'l1't'U1l1ff~ Vlfl 

... of 
flflYUJ'Yi UW 

HfI)e'Vl,i'Wtt11 

t 	 " 

~1	flHfI 'H)'VlVi1l1eru'Hi;] iJ 

80°C mn 3 Ul'Vl "" 

" H'I1~1fJ1l1lth~~fI~UVi 
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~ d ....~ cv 
3.6 m':it1fliJ161qm·.ilfl1JUfI':i6nml~Tffln6.:jUfl::iJilflmH 

ftn'l:lltmJOl:i 1~'Ul fl1l1'\J ~NU!'l 'j f)'VlllTI~-wn'Yl f1.:J1I fl :: TI'~flll fl.:j i ~l'U nT) rllllil fl n 'j till 'U 1JU"~m:i lJl~. ~ 

nl':i Niill~ll mj'fl 3.5 l~tJ!n'Uufl'jfl'Yl!l,, :::-Wf) 'Yltl .:J Hf)~~~fl~mh,!'\J11lUn'1i 'Ul:ffll'rHltu'l1 r&H'fl'l fflJ.... . 
~1tl ~1.:J'Yln 1 l~tl'U IntJl1cn 6 !~fl'U lm utflliu1Jfi1~'f1'l'~Vlh~llJ'l.W l~nl 'jtnll'\J tJ .:JN~l'lfiru~ 011 

lJll'l) ~ 'lJHft\Pl.nru~~1~U1'li'fJ'I 'lr1'mllJ1 \Pl 'jj l'UHiil'l.nru~'l!)J'lf'WN"'~~fJ'I (lJ N'lf. 1 6012546) l1Cl~ 
'lJl\Pl'j 311'U Nii\Pl.nw~'11lJ'jj''UIt \Pl .:jf)111lV.:j (lJN'lf.1432/2552) 11lV'thf11'jml~rrfJ'UI'lWf11l'i 

3.6.) 'YI l .:Jfl1tJrnl'i ir1'Hfl 

" - ~;,if'\J e)'I'UfJ'IIUfJum tJ'YlU":;~flYlfJ'lLl fl::: ff~fl ~O-.:j 
" 

- rh fl11lJil:f (% Tran milance) 'lJ fJ ·nj 1~ O.:j 

- tl l fl11lJmO'U (Hardness) 'lJfJ .:j 1'd'fJ11m fJYl UCl ::: ~flYm'lUfl:::l:f~fl~fJ'I 
.0. .dd'~JI I 

3.6.2 'VlVJ~CI'U'YI'HJ 1~ lI fl . 

.-::2 ~ Q ,d 3I d Q,.r ?:1 Q.I 

3.7. 1 rlnll1 'l1'U ~'\JfJ 'I qwHnffl'ln'YI 'lHnm n1l1llm fl'YIUCl ::: l~ fl'Vltl.:)un :: ffClflLl'UUff~ 

UlUi'll fl'YlUCl~-Wn'YIM ll fl::: ff~ml'U'UCI'~ lJ1m'j ~lu tl ·m lJ'UCI1:iJl'Ul'l/i'UClfJ'U (LLDPE). . 
fl1llJH'Ul 80 pm q'l"'Hn'lY~n PE l1Cl :: Q .:J'W CI1ff~n 1'W~1l'l':iYi~'W (PP) In'Ullfl'Jfl'Ylt!O::Wfl'YII:) .:Jl1fl::rrftn 

!I'UlJ'lYfll'Uffml'iqru'l11JiJ~IV'U ( 7 O':)fll1"lfCH9h.Jff) l~'Ul1Cll 81'U \Pl'j IH'I'fJ'UI'lUU)1'Wl~tJm)~ i)tl!"';l~ 
" 

nl1J 1:: fflJ 'llmlTm-l fllt1f11'W '1Ji'unflw-Jml1i'Y " nlJ ru :: U'nfl{) UCl ~;L{j(:rfflJ HCI' (Hardness) 

3.72 ftfl1HrJ\Pl'jltlTU'\JtNtl5lJ1Wnl '11 02 UCI :: CO2 ~1'H lJ 1 :: rrlJl'Ufl1'.i'l.J'j '.i 'i! 

tJ 1Um U'VIl!C\~~n'YItJ ~Hfl::CI'~ml'l.J'UCI'll lJ 1'l.J'j 'J 'illu tl.:J~ l. J)~H'lm'.i'YI~C\fJ.:J'ijl fl~U 3.6.1 lJl. . 
1~1Jfm:l11~v'U'.i '.i ~h.!fffl1'W~~utl"'1m ) {.Ilfl1ff 1~v1~51l 'j l fh'U'.i:::'I11l.:J 02 : CO2 lllflfl~ l .:Jn'W 3 

~ '1" . ~ 4 ~ d 
'5::~l J ~Ufl 'jfJ VCI:::: 0: 20 5:15 11C1 :;; 10:10 I'ln'ij Cl'lJUflWflTVH'Y'W'I11mllJJ1im 'jm J ~'YI!'I1lJl :: CI'~j. . 

JI 

il1f)ril'YlNnlVillW '1 J)unf11'j1~ri 1ft "m:Jru::U'.i1fl!J !Ill:: UUfflJHff (Hardness) 'UO.:Jl1m fJ'YlU~::-Wfl'VI tH 

1Lf) :: iY~fl 



•
"" Ul1n 4 

4" III v
4.1 Ni;lnl'it'lnlll1Ja1Ji;l-31U(illU'm~mln 

~f)1l1t'!J mJ'U~l'UUfl~ "Hlfl~1:r:w,n1J 1~tl~t;tJ'J~lty~TW'll'UUfl~ ffftfl fi~lIftv fl ~1 fl"f)lltu~ 
Tt.mm:ffftfl'l1~lImL~ 'rl1'J~1'U 10 111u'U'U ~,un~~ 4.1 ~"'fl1'Jfffl1l1~'U ':h~mt",u·m l~t1fl~ffftfl~ 

t'I1lJ1~ff1J 'l'U fl1';; U~LiJ'U'I1~1IflU~'l..r1 'OTU '~ufi Ufl'.if.)'Y1Lm:::~fl'Y1V'lHfl::: tYftfl 1~ml~'H)'Y1Ufl::: ~ftn 2 
tI 

l'!JmJ'U ~v ~flflf)flm'Ulm~1'UH'U'U'lHl Yln'Y1f.)'luf1~ ffftmiJ'U~flfl~lii'flLm::: 1'UU'U'UlCJ11::: ~fl~ 't'U 
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• 	 • >I 

~,mfl11ffmn'ifu~~v~tYl',i'Vi1~u'ifufln)'Vlu'(l~¥In'Vl6 ,mn~~nrf) Ll~Ufi fl1~.yjH'if'h.nll!lhh tl'lfiu 

ft'l',ji:l~ftlVm~;~n I % Lii:l~ ft'l'H'I::ftltl hJ~1tGJ1tJ1J11J~n 'ltJ~fth·M (KMS) 1 % ~'.i".H)'j~~rui1l'W l~(Jfl1'j 
tI 


~ ' d ClQlQ,I 4Q,1 II Q.I ~ QI 


1~I'lTfTUi'l~tUfJrr1JNrr (hardness) '\IU~N'(l~l1ruCV1 ftmm.l~'Vll~fl1l'Jm'W'\IfJ.:jLLfl'JfJ'YltLn:rr~f) m'1'fl~~~ 

m'W~ 4.2 Hft:~l'.il~~ 4.1 ~n'hlW~'Yll~fl1tJm'W~6~¥If)'Yl6~Uf):ffftf) Uff~~~~.flWl~ 4.3 Ui'l~m'.il~~ 
!I 

4.2 Nft fll1fYfl'l!l1fln1J1iifll'.i l~jV1Jum V 'VHtm: ¥I fl'YlfN Ufl: ffftmi'i6~ I{U'W'l.J11 f111 t~jtJlJ~";lV cil~1fl tiLt'If 

umfJ'Vltm:¥If)'Vlfl~Uf)~ff-ftnh.lrrl'Si'l~mf.Jm~oi~~f)mllJlrU1JrUu 	 1% t1'l'Wmn 30 ulVi utr1u'iflu 

'" \I)" 91 91 £It '" 'I 91'" 91 d ,J '" ... ~ '" rr 1'H'l:mmlflftt"IW'JJfl'(lt) t'Sflml1Jt'\l'JJ'\J'U 1 % tlJ'WL1i'll 30 1..1 TV] ~'l1'(ln'hlru:::~n'WffUi:l~l'UUrrlJNrr alf\n~ 

ml1J m UlJ 'illf)fllhardne s 'lJV\lllfl'Hl'VlU(l:¥If)'VlU\lUf):::ffftn ~f)11fllm'lf1'Wffl'jft:mtJhJu¥1rrt4HmJt'JJ 

~lLtJaU,,1'YM(KMS) mllJtrUlJrUu 0.1 % 11'lUt1m 30 ulVi ~'j:~'Uml'JJL~V~U 95% 

, 	 ."
fllwn 4.2 	ftf)llW:::'Vll\lfl1t1m'W'\JfJ\lttmfl'VlBf1:::ft'ftf)Viu'if~1mlilut.11n.hhft'1'.ift:::mvm~;~f) I % 

u~:::rrl'.i":::ftlf.J1U~1l;u'JJtlJPn''U aUft hM (KMS) 1 % 

, ." 
fll'Yfn 4.3 -ftn'l<Jw:::'Vll\1f11tJ.fll'W'lJfJ\I¥lf)'Vl6\1Uf):::~n;f)ViH'if~1ml'lfhahu"hffl'jft~(l1(Jmflc)f~f)1 % 

tm:ffl'H'l:mtJ 1U~11Gj}tJ'JJ11J~ 1 'tJift\lyJ~ (KMS) 1% 

http:Ui'l~m'.il
http:Hft:~l'.il
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. 	 " 
Vll'iHll 4.1 anlltu~'YIl~f)1t1fl1tl"t'l"IIf1'H:)11l!n ~"" anVill'li~1t1!!'lfhnhnJri1 "" 1 'j"~mvm9llci~fl 1 % 

Uft~m'j"~mtlhJ~mCUmJllJm1'Ui,,hM (KMS) 1% 

d'l. ~ ,
1:'1' TiCl ~ (11 [J'Yl '1m'If 

ji 

U11Uril mYlcilPl~n 1% KMSI % 

L *34.12 L*35.12 L *35.12 

a*1 4.56
c 

a* 18.56 a a* 16.56 
b 

b*6 .22 b*6 .21 b*6. IO 

hardness(g) 9,211 9,154 8,954 

, 	 ." 
Vll'lHn 4.2 	 an1-JfII~'YlHf)1VfllW"D ~Ylm1t'l~ Ufl~ffafrYiH'If~')[Ju"lfhJljlL,jri l rr l'Hl~m[Jm'fl ~~n] % 

U"~TI 1'j?1~ ftlvl U~11~[JlJ!'lJ\ill 'ltJin 1yJ~ (KMS) 1% 

.:::," I
t'l'l'H'l~mtJ'Vl 'lf1L'If 

ji 	 .. "" U1l'lJrh m'ilC)lmnl % KMSI% 

L* 44. 22 L*45.1S L *45.75 

a*8 .56 a*8 .56 a*8.56 

b*l . . 22' b* 18.22 ' b*17.22
b 

hardncss(g) 	 9.21 1 9,154 8,954 

" ffn1nnf)1'j L\Pl~ {JlJ~-H){j,~Ufl 'H)'YlLlft~YlO'Vlt'l'llln~""trfll1Pl[Jf)1'jft1nt 'W'W 11~emrJ'Wt1m 15 i'W lVi 

. 	 " 
u,,~ f11':i hhnfl loWt'lIm tJU1Yitlu trnllru~ !iJori')JHrrl!ft~ il'IJt'l~ rli)IPlrl'Wtt1'11 a'llLf1 ~ t'l'an ftmJtU~ 'Yll~ 

fllt1fl1'W'lJt'l'lllf1'H)'YlUCl~-Wf)'YlO'lHn::; t'I'ftn 1L""'iI'l~'l1l1'j l'l~ 4.3 ~'lr-HHl1f)IPl1'J1~lnr;h nl 'j ft1f) 1'Uti1 

" L~e~vw'l1nli 100 0C)l m'll 15 ilJ1'Yi '..r-ftmJru~~Tw~~n1111wi'11'amlru~~TtJ liiOif'lJf4'Cf~ tlfl11f)l'i 11.1. ... 

ft1f)~'j ::;~UmllJ!~V~''W~eltJi'l::; 95 nl 'j i'l1011::; li1i..ril"t'l'l11Pltl~UtJl'l'Jj'i1'i1~~'Wt'Yn 1::; IU'Wf)1j fi1 ,y~. 
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. '" 
fll ff nardness(g) 

m n 'bJ i'1 1 fl ,nfl 1li,nfl 

L *34. 12 L *34.1 2 6,522 b 9,584 a 

a*18.56" a* 14.56
b 

b*6.22 b*6.22 

L *44.22 L *44.22 8,945 • 

a*8 .56 a*8.56 

b*19.22' b* 15.22
b 

, ~ 

NClfl1~ffmH~::;I'i'UBfl'OltH tJ lJ fHm1~~ 0.1% 0.5% 1I"Cl::;1.0% Vi 'i'Hin'tl'Wfl1HI 8~ h.1,)'WI'lfll.Jnl'J 
" , 

l11j [Jlr1'iil fl~u~ tJ\ln'j 111 1~ t1 1J ~()~Uf1 ~ VV1un~ n clO ~nlJru~ Vt l -:Jfl l(Jfll~"t)~U l~el~nijnlJ ll'tfUVl'J tlYl 

cv V d Q cv .:!I QI Q.I 

• . ' " 
Uf)::; ff"mLff'fl~'fI'l\?llH~'Yl 4 .4 tm::;mVfYl 4 .4 flmHU ::; 'Yll ~fl1 1Ji11 'Vl'IJe>~llHHlfI~ V'Yllln :;; tH'lfl Ht'TI'l':)'fI'l 

t )I t f 

i11'Yi-vi 4.5 ftm:lw::;m'lfllml l'Y'l'Ufl~l1wl {) ':J'niinl'miWfl'Vl ~HUfl :;; 'C1'ftfl U1'I' 'fI-:J I'i~\?llJ l 'lll 4.5 fhif'\lfl~ 

um fl'Yllm :: Wfl'Yl V 'mfl ::; t'T"fl I.nY'fI 'I I'i-:J m 'J 1'1 ~ 4.6 l:.rc, fl1 'J 111!LfI 'Hl'YlllC'l::-W fl 'Yl 'C) 'I Uf) :;; ffft fl~ii fl1 ~ lIi¥11U 
, .. 

t'Tl~o::;"l1JUfl"[~u:umm 'h ~lJ l1h:;!ihHJrumYi'Yll nh:;; TIl l'l"hH~ff lt4t{1'\'f~'mH:U:;; i.h lfl{] i'Y f)~U n'1v 

fflJHrf tm ::: ml':IJ '}H)iJ I~HJnlJ Hff 'fl '!I'i-:JYl l Jl':)~ 4 .7 UfI :;; 1'l1'J 1 'l~ 4.8 

d (aI ~ ~.c:t I ~ 91 d 

V\l1H'fl 4.4 fln'!:l ru::: l11-lf11Vfll'Y'l 'll'B'l'U 'fItJ-l 'Vl 'lJ !l1'W'lf1ift'J e>l'l t lf) ::; rf!:'lfll'llfJffl~ fI:;; "fn tl tLfl"19WlJ 

flo vi~~ ~ 'J :;; r11J 0. 1% 0.5% 1m :;; 1.0% ntl'Wfll'J 'fI€l -:J 

clmHlJ:: 'Yll-:J fl1 fJi11l'1 

"olJw:;;lhl fl ~ 

0 . 1% 

1 .q
lJ1JVl :;; fl'CJ'iJ 

~ ~ d 1 ~ 
fl 11lJ!'\IlJ'\IlJ 'U {)-:jUfI f1191VlJfI C'lfl ':II') 

0.5% 

1li iiVl ::;mJ'U 

1.0% 

1 .",lJlJl'l ::; Ofl'W 

d 

"" 
... . 

1'11f1 8\1 'tI U. ... •!iHHl-l 'U 'W. ... , 'j/ 

~11 f1fl'l'\J'W L'\I1J. 
.,; 

no'W 
C> 

Oft 'W ~ lJ l.Il f). ~ d V 

0 "'W11 'Wmo 'W~w 
... 

m'l 'Wll'U• 
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" .."a'1 0.1% \.- I., lO.5% a; 1 1.0% ~mtJ'lJti1tJ'lJl1~ 3 'Q;~l 
ci III : det t (U j,I d bl .. 

ill'W'rI 4.4 "n'l:ltlJ:;'YI1~f1lfJfl1'V'1'1JtHU1~fl~ 'YIlJnT:m(iHl~'Hl'YItln~ff"n~1tJffl'J"~mmbi'l"bCl}frJlJ~ftfl 'J~ 

i1'J~~'lJ 0.1 % 0.5% bLft~ 1.0% tiB'Um'J~V~ 

~ Q.f QJ .d '1/ d bl ", 
m .... 'rI4.S "fl'l:lru~l'n mtJfl1'Vi\JB~Hmfl'YIUn~r""n 'YIbb'tl'~ntlffl'j"~ft WHi'ltHCl}ftJ1J~"B '.i~ 

Vi'J~~'U 0.1 % 0.5% Uft~] .0% tiB'Ums~tH 

C ('1 0.1% C C1 0.5% " !mfJ ,tHVimJl1~ 3 'Q;1l'J 

'1 ... d '" Ii'lflfl 'J~ 'YI'J~~'U 0.]% 0.5% H"~1.0% nm.Jm'J~B.:j 

~ ~ 1 ",a
mllJt"lJ \J 'U \J1:)'ILbi'l" !OJ1tJlJi'I ft1:) 'J~ 

.... 
ftn'l:lru~ 'Yll.:jf1lVfl1'V'1 0.1% 0.5% 1.0% 

.a .a1 i 1 ,,"tlnl4ru:;tJ'J In{) lJlJll~nB'U lJlJll~nB'U lJlJll::::nB'U 

. . . j/co "I "I "I 

ff l'11flV.:j~'U b'I1ftv.:j~'U b'Hft 1:).:j1J'Ub'lJlJ 

. . 
Q.. 4 Q ~ '"mn·'! nft 'W ~ 'U l..ll fl f)"\J~\Jmm..wtJ mru~\J 
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mlH~ 4.6 fhff'IJtNUm fl'Vl U~~l'Ifl'Ylfl·mfl:;tY~fl~Il'ti~"JCr"'l'j~::fI1UllfH'lI~tJlJfHlfl''j~ ~,)~~'U 
0.1 % 0.5% U~::: 1.0% ntJ'W fllHIV\I 

umo'Vl 

0.1% l OR 6114 lOY 8112 

0.5% lOR 6/ 14 JOY 8112 

1.0% lOR 6/1 4 lOY 8/12 

., cO, jlcv ~ .d.ci 'j) X Q,f OJ ~ -: d v ~ ~ ~ d 
'.i:::~U 0.1 % lJf-I~ l1~flllW:::ltJtlllm tJVlmH1lJff~ L'Wtl fflJ f-In"UlJ 'lf l tftnlWtI lJfl"'Wll'W U,,:::'H'I''l11VllfllJ 

I " '" I

Ltfl"l~tJlJmH)''.i'f1' ii'.i ::: ~'U 0.5% ~f1EH1l:::t'WtJlIfI'H)'V1iji1&}J("~ tiJu~lJ~jJfl'.i()'U i:i fl ~'U\ltJl~mj't)tJ 1m:::. 
'.iff'l11~I~lJ ,h'WUfl{lI~VlJmltl1'.i~ ~ '.i:::~'lJ 1. 0% ~flll ru:::rd'iJllm (ll1i:ifi-ffm'r~ ni()fflJ~ffl1~\I fl'HJ'U 

" .~ I d ~ 4d 

1'\.HlU'U'W lJflClUll'W Im:::'.in''l1WHfllJ 

. . 
oQ; (V 0 I to«clq 9Jet 
'Vl'j::: ~ 'U 0.1% 0.5% U ::: 1.0% VI niL 'iJfll'j'I~lU'l1HmU'YHm:::1:'1'(lf) 

. 
fl lllHltIfI::: UtJ'W fl11lJ'llD lJ 

IlmH~(JlJ­
... 

UfI" t9WlJ - '" umu C)jtJlJ -

fleW '';i ~O.1 % mH)IJ~0. 5% 'Am) l)~1.0% 

ft'nElw:::t!'nn!1 
d 

ff 
.,. 

fl"'W 

..." ... ., 
L'U fl 'fflJ f-I 'ff 

"" '.iff'l11~ 

fl11lJ'llO 'U 1~V'.i l lJ 

b
7.20

b
7.30

5.90
b 

7.00
b 

5.63
b 

6.76
b 

b
6.93

7.26
b 

b
5.86

b
6.63

7.00· 

6.60
b 

8.06· 

8.1 6' 

6.90' 

7.86" 

b
6.00

8.00' 
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, ' . " • I 

1l1f1m'.iHll 4.7 'Vflyh "l~'.in 3 f111lJl,jlJ,j''U'lJD.:JlhViHlL'lfUfl·H)'YIriB'W~O ·:rVi'j~~'U 1Lf1ftl9iUlJ 

flftH h~ 1.0% iifl::U'W'Wfl11lJ'Jj'() 'U1l.:J~ ~~1'W~l'JIlf)llW::lb lf)!} iY f)~lJ ld'Orl'lJ~ff tlfl::fl1l lJ'lf 'U 
, ." " . 

1~tI'j1lJ ,ii().:J1llnUfl'H)'YIiiiHifffl liimYlJHffl~lJ -l1ti'W lim D'YIlLfl::,h~()~f)ih/hj!lj ~ Un::iifl11lJ 
~ , " 

UYlf)~1.:Jn'W{)riNiilimhfit\J'YI1.:Jff{)~ p <0.05 fl'~'j I 1~ f1'UUflfll9itJlJflnUh~ O.}vA l-uoftlJ Hfl'iilJ i l " - .. 
ff1lJllYl'.i 2 '.i :;;~'UumH9itJlJfmfJh~ 0.5% iifl::UlJ'HJ.:Jrrfl1'W~1lJ'jff<)fl~ llfl'HmiinfiHl1i£nJ1J rcr'fJ ,.. , 

rllJHfl'ft{)lJ,j'l.:JlItilJH~fffl'j 3 ihrfl1Jw::ll~ fl':h ~.:J"jlJ ~·~Il~vm"fl'.i1l3 'j~ ~Ul!flm~VlJflft{)hvK 1.0% 
~ ~ 

1~'H'fmlJ1fl'j illlJ~~~'C'I'fI.. . . 

g)l'n~~ 4.8 fl::m.J'Ulll~UfJW~n1JW :: ~l'W~ 1'1<') 1'Wn1'.iffmnfl11lJ!.fJlJ'1}'lJ'lJIJ'IUfl ill9i mJfl nO h~ 
~'j::'f1'U 0.1 % 0.5% lin:: ] .0% ~'fllJ n1 1 ..hl'lfYlf)'YIe-lun::ffrlf) 

,, .. 
fllI1l'CltJfl :;; U'WlJfl11lJ<)f lJ 

'" 1 .,1/flft 'lHJlJfl fie HI-

0.1 % 0.5% 1.0% 

7.20
b 

6.93
b 

8.06' 

b b 3

7.30 7.26 8.16

5.90
b 

5.86
b 

6.90· 
.. .,. '" ., 

IW)fflJ~fl' 7.00
b 

6.63
b 

7.86' 

'jff<ln~ 5.63
b 7.00' 6.00

b 

fl1llJ'I10'U hW'nlJ 6.76
b 

6.60
b 

8.00' 

a ,: ': d ,., ~ d 'VI ~ .dd ..r:.. &:1 Q,I 

Ylnl1fJ 'l iiiYl'Hne'l'C'l'fl l'WtHYlJH'C'I'UlJ 'l11mmHJtI lJf)n'W~'U Un::nr'lS l fllfllJ ufl'tU9I tl lJmH:ll'.ifl m :: fllJ. 
~ ,: dd ,.. ~ Q.I OJ d ~ d j/ Q d I .ct 

0.5% nf1l1W::llJ fJoWfl'YIfJ'I1HYfflJ'C'I'fl 1'W{)'fflJ N'ffm V'U lJflnlJlIlJlflf)'W D[J Un~'l 'ff'lfl~HfllJ 'ff1'WUfln19fUlJ. 
, tI " )J, 

flnvh~ .yh::~'U 1.0% clmnlJ.:;; 1'\jvYl o'YI e.:JiiiYJlJ~fl l-WDfflJH~U~ ~ mmJ ruvLllJ lJ ijO~h'!~H Ilft~ 
.d ~ ,., , • 

'.i'C'l''lfl~it~lJ " ln~1':il.:J'YI 4 .8 ~tJ11 ~Vl'.ill 3 fI11lJl,j'lJ,j''W'lJtl~tJl11ii'u'll ri tl'\..l~ l'Hrh~~'lJumu9i[JlJ 
, " , " 

r"lftfJh1l' 1.0% iim; II'\.J\JfI11]J'lftl1J'ff~-Vi~~hl li'llJclnlltlj ::;,j'.il 0f1 il nillJ l-Wml:l.H:r~ Ufl::::fl11lJ'lfV'U" . ~ ." I" " 'JI . 

1~tJ'j1lJ l-WfJ 'I 'ill fHii OoWfl'YlU~iiiYllfffl l-WflrllJ ~:hn~ lJ -ltlllJ IiiOl1fl'YI D'lIW:: lJ l flfl.:J o il'W hhr.l ~ Uft:;ij 

" .
fI11lJtlflO~1~nlJmh:&umhftw'YI1'lrfi)~ P <0.05 {1W:i I ) ::;'f1'UlIflfttCtl UlJfl rttl h~ 0.1 % I-WVrl'wlcr-UlJ" - .. 

'jI iI I" 
')$1 ri1'Wrffl'.i 2 1~ 'f1'UUfln l9itllJflrtDh~ 0.5% nfl ::;U'U'W'ff.:J rffl hl~l"j ';j'ff'lfl~ !ii{)TIf1'VHl~iiflillJll.fi[J1fflJ.. " . 

http:7.307.268.16
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, .I • A I '" AI 1y ", • ~ d '1.1... •
fH1tJ 'i~ ,\H)ml1fl'lfJtJ1J'i'\.J lJ~ Ilfl11lJO'iOU'lJOIl~m lJ\PI~U\PI'll!Cl1 'ffl 'i":;:Cl lVUfl(j19WlJ'fl~fl l HW'l'l11V(j~ 

.. & 'JI, "llnmtJlfll'j lnfl~U1\PI1(j 'lIllfll'J ln~ffU1\PIle"Vi ~1l1Ul" tN';'U HCl 1~~~u~~lirn1'11 ~-,hfitylJ11l1fll~)'u ''1111 
1~~Yh.Jfl"oflflC)h~(j' (polyphenol oxidase; PPO) ]j'jlUHLr:h f11'J uihJm'Hl:; m{Jufm l~tJlJflCltl i '.i ~~ 

'II , 'II 
'j) 91 .::::::lo iI:dI 0 ~ Q '" ~ \Ii " 

f111lJl'UlJ'lJtJ I % lm~ 5 % 'ffllJl'Hl~~ fll'Hf1~ 'fflJl\PI1(j'YIH111'U 1'Jj''UU\PI-lllJ(jtl'U (fresh - cui melon) 1'Pl 

i-lifl'dfl-l'iJlfl'ffl'J(j::mtltlfl fl lCUtllJflflO ''i~liHm;,hfnru i '1I1i'ln~m'J lifV 'fffl1~ (denature) 'il'U 1l1111lJl'i \l 

l,j'l~1Jtl1JiU'ffl\PI'i'YI (substrate) \'hl,r'l11nRffJlm(j~r:bl1lh\Jfl-lP-li1\P1 ilru1i' ~~mni'Um'.ill'lf~ 
" 1'l1lJ1~ fflJflQll.l'lf1~ 1-5 l.l1l1 tJ t'l fl 'il lfl \jm'Jll'!iffl 'J Cl ::: CllVUfI (j1;VlJ!'U'U f11 'j 'lf1 V'l5::: ~HHlJmU0 ft911J 

(metabolism) 'II O-l19!'(j"P-Ifl ,~~ l~eFI'iJlflfl1'jU'lf'ffl'J":;(jlm lfl"l~mJflCl tl h~'il:;.yhl11';,m~1,j~'Pl ll~~ 
.c:tQl; ClI ! d 4 ~.d ~ I

lJfl\PI'jlmnntJhlPl l"~ (http ://www.tistr-foodprocess.nel) 'Pl'lUU 'iJ~mfl fl\1m'YI 3 9!' ~ l1J lJm '.i !l'l1Umfl'YI 

ll,,:;:Y1fl'YIO~llJ'ffn(j :: ,rlUlIflmCUrJlJfnlOi '.iYl 1.0% L1:l l.l \1\P1'.ilJl 'fl '.i~ l tJ ltJ f1l Jf1fl1n l'"ifl 111 

" " I • 

Nnfll'i ffflll 1 \1 \PI 'i .yj'U ~ l 'U 'Ufl":)Ul'n 1~i tJ fll '.i\PI O-lYi llTlJ 1::: 1:'I'lJ1tJ n 'j 'j lJ1~ f11'j ~ v~Ufl 'j 811ttf):;: ~Hif) 
,., 11' :11 'j/ • 

UCl :::Y1fl'YI fl 'l ILfl :::'ff"'fl HILIO t.JWlV,mJ~eJ1 t.J l~Hl~ I~ lJ Hft ~ '1hfHl,:j'\11TU lI~'f\":)<f1~m:;n» 4.9 Iln~ 

\PI111~~ 4.10 !rimhmL11'~"'lImnJ~lJ1h~liJtJI'IWm~'YI1nh:;'ffl'YI fflJ~fflu~lu"'m..J UI :;lh ltlf) if fl ~tJ ... :.J .. " 
liiflfflJ~'ff LlCl~ fl1 11l'l1V1J 1~v';j1lJ P-ICl<f1.:JIPI1'i1-:J,yj 4.11 lm~ 'fl111'll14. 12 

, 
fllflWfll'W• 

pH 2. 19 6.50 5.45 

11.8 21 .6 70,5 

" " '" 
l'I1 ~tl~1~ l'I1 ~ fl..:) n-hihll em11'1 en 

,
Il1 Cl tl 'l 'II lJ . .. 

n i1U\1tJlmv1 fl ftuqtJ fl ihnhnJ 

10YR 6/12 2,5YR 6/16 lOR 5116 

:II " 1/ 'JI t 

1l 1f)\PInl~li 4,9 'YiU11 fl1 1 \PI tl ~Lll~V1UtJ 'Vll 1 r1'ci'l1ll fll ~ l,:jmlflnl,., lHhrlJ; 'Pl 111 miulJ .,j"'~lilvv 
~ d" d (LI ~ .r:::t.Q V 11) gJd ci .: Q.I G.I d

lIft::l1~tJll1lJtJlmtJ1 ~~Fllfl lJ n f)ll W::: llH1I1WHll1lJff1:'l' lJ 1:'I''f'I 'fl.:J11m'VHtmt'l'YIfflll~lI"'ff'f\ 1'l.HlfflJP-Iffll'IJ ":)• . ,., t" .~ 

11ft:: flftlJ 1l.JlltJlJlfl ff1lJ'f'I v -:J1111tJ ~flllfll::l'UUllm u ,., iHMlJ ltlJ t'uercrlJ~ffiJlJ elfl lt Cl~fl i1tJ 1l1~'U 

http://www.tistr-foodprocess.nel


53 

. ~ 

fll',i1-ln 4.10 flWm'Y4~llJ~H '1 'U6~lh~6'I'Vlfl'Ylfl-3Ufl~ff~fl 3 ~~':i 

. 
fll fJ \'Iun.... 

pH 2.19 6.50 5.45 

11.8 2 1.6 70.5 

~ .. 
['I1 i) ~f)'jTwl~tH[m(n .... . " mm flftt.l~ 1..!Lm(rl fl~lJ\l•t.l 

I "" 

flTff 2.5Y 4/l6 lOY 4/ 12 5Y 411 2 

.d " JJ " ",

1l1fl~1':iWYl 4.10 vndlfll 'J'flfHlm v ·:)'ut.lYh h1'flmlw~lij6-W fl'Yl~ -:Jiiffl'l1~eH;'fI 1i1u~u'U ~H 
• ,)J" I " 

tnUV IICl~ flillJll1~lJI1J1 V1 "t)~!~lJ "fl1JW~L'WtlW fl 'YlU .:j iil'l1~U'H" \9I fI 'HYm'Vl1~~n'ff \91 l-uu~m~·'(w ~.:j• 
• ". ", t )l • 

lm~flii'U1li\l'UlJlfl ~htJ'fIU~'I111'U flf)1Jo!~ li1t),Wfl'VlU -3ii ih~lJ l'Ut)«lJH~ijlJ ~l U~~fl ~lJ ' llll'U. . 


, 
fi ltU~ Vfl::m.fW fl 11lJ 'IHJ1mfl':i tl'Ylllfl :: ~flf)'fHl~ 

7.40
b 

8. 16' 

7.83
b 

8.33' 

7.03 
b 

6.96
b 

..'" '" ...nH)tylJ~~ 7.36
b 

8. l3
a 

fnllJ'lf V'U hW'.i1lJ 7.53 
b 

8.23" 

.. .. 
'illflm':iN-Yi 4. 11 'Ym 11 "J~ '.i -Yi 2 'fIU~I~lJ iifl~I!'l.J'l.Jml lJ'b'u'Ul'U~llJ'"fl1JO!~U'.il f) !l iY rut) 

~lJHff 1lr:l~fl11:U'lfU'U 1 ~V':i1lJ~-3~,!'fI ~.:j fl ~UlJlJfl11lJ'Jj'U1J 1'f1U'j 1lJlJlf)n11~~':i~ I um;3 l'f1V~;lJhr 

fI~UlJlJfl11lJ'Jj'V1J l'f1v'j 111Vtl1 lJ ';j ~'f1''IJ'lH)'U1Jlf) i~fhm~V':i 1 11 8.23 H'Yl'fl ffU'UilJ l...rfl :::: L1'UlJtU~tJ 7.53 
~ ~ 

8.23 11m; 6.93 vn:uih'f1'1J lI"djwnlJU~n~l~ ti,\.Hl Vl .:j ii,:r(Jthfity'YlH ff(i~ (P <0.05) U~:::: ~ r:l\11fWml~~ 
,. )1 , " " 

4.1 'Yill11 ~~':i 1 'fItl~ lmV1 ih Ufl 'H)'Y1ii flilt.l~ lJ lmV1 111iiV1 :::: flU1.J Ilfl'i U'Yliiff-fflJ;'fl L'UU-fflJH'ff 
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d 
~a~LfllJ 

7.40
b 

8.16" 6.96
b 

7.83
b 

8.33' 7. \3c 
. 

nillJ 7.03
b 

6.96
b 7.73' 

'"
.. 

'" ... b a b 
llJ"f)""lJf..n1' 7.36 8. 13 6.96

fl11lJ'lffl'U1~tI'lllJ 7.53
b 

8.23' 6.93
C 

fH'lm'l~"f)~V1n'Ylo.:j;{.:j 1'l1~~ 4. \0 Vi'U ".h r:rm~ 2 ~"f)~I~lJ iifl~ U'WUfl11lJ'lf"f)'lJl\J~1\.J~tl'l:lUl ~ 
" 

'l.hlflfl ff lifeYfflJ Nr:r l m~fI11lJ'lfo\JhHJ 'jllm~~ r:r~ ~~fI~II'U'UfI11lJ'lf"f) 'lJ 1~V'l1lJlJ1fl fl11r:rm~ I !I~~3 
~ ~ ~ ~ 

lil~(J 7.53 8 .23 U~~ 6.93 VlllJih~'U U~ ~)j fl11lJUVln~Hn"'.W(i1~iiulHhfity'Yl l~r:ril~ (P <0.05) W'l~HCI 
, JI " I " 

'illflm'i1~~ 4.12 YnJ':h ~m 1 \91 o ·mJ~u tl l 11m"f)'Yliinil\.J~'\.mnu') IhJiJVl~no 'U Yin'Yl"f)~ iith"'~tH 
SI • ,. 'J/ , " ", 

Li1mllJNr:r~tJ'UoU'l~ lih:ltI UCldJtlil'U~!'I1~Ulll~tll "h'\.Jr:rm~ 3 ~()~'I111'U tl l~ fnljl'l ::; tl"f)'U ihoU'lJ 'Jf l 
" " , " 

~,nr'U ~~li1f)nt!mn 2 )OlD 'H~lJ1'\.Jm'jffml1m 'j ~o~Yitlm)~Hn::;"Hin1'Ufli'.:j ~ a lu 

" , " 
4.6 Til ff'\Ja~l'UaUf! 'Hll'l U CI~ V1tlY1 tJ ~lIn::; r:r~fl u r:r~ ~ ~~9)1'j l~YI 4 .l3 It''' ~ t:1flEl ru:::-l'l l 'l flltl fll'W'UU'llU tl 

ILmOV1 L1f) ~ r:rt:1fHlr:r~H;{~fll'YiVi 4. 7 mlHl1~'U 
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" m~fl 12% m~v 15% !fl~fl 18% Lmt'J'1.H~tI'U~.:j3t1~'l" 

.d : d d. ~ ~ : a~ ~ , d a ~ 
~lnm'V'l'VI 4.6 'Ul~U.:jl~1J'VId~~1Hfl-rtV 12% tJl~£l.:jlHH'Yf~V.:j'l'U ~:::n8'U~'.n~mfllt~:::1Jn~'U 

" . 
\l'Ulthn!tw m1iv 15% tll~£l.:jiJffL'Yftifl-3~lJ~tJ ~~fl£ltJU~'U1'11qj U~:::iJtl~'U\l'Ul~m!mJ ff1'Umtitl 18% 
-: .,.;::lei ~ fj) ~ iJ ~ A 

'Ul~V~lJffl'l1~8,mJlJ 9>1~flt1tJmntJtltl Lm~lJfl~'U~'U 

mtiv 12% 2.5YR 6/12 2.5Y 6/12 
~ 

ltl~8 15% lOR 6/14 5Y 6/14 
dI 

tn-rttl 18% lOR 5/14 LOY 8/2 

.d <!I '" .: "'~ ~, J -: d 9i ..;. "J ' 
~ltl~l'Jl.:j'VI 4.13 Iflfttl 12% ~fl't:lf.lJ~LtJVU~'JV'VIlJntl'lJVV'U I'UV'lnmfl'l..UW U~:::fl~'U ~lJ'Q'UlJlfl 

.., ow. II 

mtiv 15% ~flllf.lJ:::!i1tlltfl'Jtl'VIijff~lJtI'~ lii£l~lJ~tm~.:j ~lft:::flfttJhj'Q'UlJlfl ff1tJmiitl 18% ~f1llf.lJ:liitl 
.:sa" iJ A Q.I c.I d.d 4 .d ,d g) 'do ~ Q.I 

UWi£I'VI1JtI'tI'1J!'UlJ lU£IfflJNffU'U.:j'VI"'l'~ LLfl:::lJ fl flU'Q'Un11m fl tJtltl ff1'Uff~£l.:j'W n'Vl£l~ Iflrl£l L2% fl flllW~ 
~ Q.ct 4M • J: d 9J A "'1 ' ~ 6J ,J Qd ~ 

ItJt1-Wf1'V1~NlJtI'nH'l£l.:jCl£l'U L'W£l'l11mfltJ8£J Uft~mT\..IllJ~tJlJlfl m-rtu 15% ~f1'J!jf.lJ~I'Utl-Wtl'VI£l-31Jffl'Hfttl~lJ 
'tI I "tI 

ff~ LamY1J~ffU~.:j u~~flii'Ul1i'Q'UlJ l fl ri1'Ulfliiu 18% ftfl1:lW~ La£l'Wfl'VIV.:jiH1L'Hii£l.:jI,j'lJ L'U[HYlJNffU~ .:j . ,
.Q 4<1:11. .dj,l 
'Yltl~ lm:::lJfl~'U\ltJfl11l~m.mtJ 
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.....~ ~ 

UUHl12% mrlfJ 15% !fHHl 18% !mfJtJL~~tJ'vr\l 3 ~~') 

Uf1:: 18% 

rJJ g,I ~ CIJ ~ QI QI : 

fl111JL~lJ~'W'Ufl\l LfHHl 3 'J~~'lJ flfl 12% 15% Hft :: 18% ~ftfl1'jff\l!mlf1fl'l:lW::'YI1\1fl1tJm'l'l'Ufl-3'W1~fl\l LtCl:: 
J .9 0 iIiI '" .. ., '" iI 

l'Wfl!!fI'H.l'YI LLft::-Wn'YIfl-3 tlJfl'UllJl1'l1 tJ'YI~fffl'lJ9flJ 30 flU ,jn LlJ'U~tlu)l'l'l'Yl1\1th:: ffl'YIfflJHff h..!~l'U . .. 
""n'l:lUl:: 'll'nn{] ff nft'U l'i1mYlJ ~ff Uf1::fl1 1lJ9fV'lJ 1~m1lJ J:-lftf11,)'YI~f1V\lL1ff~ \I~\I~l'jl\lVi 4.14 blf1:: 4.15 

V1,.n3~ 4.14 'f1:: U'U'Ufl11lJ'lfV'Um~tJ~Wtifl'l:ltlJ~~TU ~1-3'l 'lJV \lumV'YIun:: ff""n~~mnml'lJ1,j''lJ,j''U 
~ 

'lJv,nh~v\lhJ'j::~'ULflilv 12% 15% Uf1:: 18% 

. ., 
fil!'ij ~Elfl:: u'UtAm l'lJ9fV'lJtll~V\l 

...Lflilv 12% lfIf1V 15% Lflilv 18% 

7.13
b 

8.36' 7.13 
b 

7.23 
b 

8.53' 7.10
b 

, 
nih..! 6.53

b 7.96· 6.23 
h 

A OJ .. 

l'WVfflJJ:-lff 6.93° 8.53· 7.43
b 

f'111lJ9ffl'lJ 1~~'j1'lJ 7.00 
b 

8.23· 7.10 
h 
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11 

'Uv~\h~v~hJ':j::: ~'Um~v \ 2% 15% H~:; 18% 

. 	 ~ 

ft 1L'il ~ (J fl :; l1lJ lJ fl11lJ'lffJ'Uil1~ 5~ 

"" 	 d 

Lm'HJ 12% m,w 15% Lfl~V 18% 

..." ... 	 .,
! 'IJ fJ '(f lJ H'(f 

fI,)llJ'lf6'I.J l~tJ'i1lJ 

8.36" 7.13
b 

8.53' 7. lOb 

7.96" 6.23
b 

8.53' 7.43
b 

8.23
a 

7 .10
b 

d oJ. ~ ",.. -: d.ci cv ..a 
1l1fW111 1~ 'Yl 4.14 UCl::: \PIl'll~Y1 4.15 l'l'U11 M'1'l'Yl 2 mllJ!'U:lJ 'U 'IJ 'U tl-3'IJ1~tl~LfllJYI'j :; ~1J tmHl 

" • I 	 I )J II 

15% )jm:U'IJ'\.Jfl 11lJ 'lf 6'I.J~~11~~ '1'IJ"J fl~hu t'Utl~'il lmLfl'j5 Y1 L1Cl :; )qfl'mHiJill1rr~ LilmYlJr~'ffU~~ tl1¥1~H 

iJfl~'IJflfJ'IL~lJll fl 1i 'llmihmft:; iJfl11lJU~fll'il~nlJVV1~iJl1(Jf~hfi"1l'Yll~ '(fi)~ (P <0.05) 'lm~ 1 fI11lJ 
,., , ,., ,.. , 

l.ulJ,j'lJ 'U 5'1il1f1fJ'Il~]J ~h :;~1Jlf11.iu 12% HfI 'H)Y1!1~ :;Yl fl'YlfJ~iiiYfflJti tlU L'WmilJP1'rr<tll 'hj'~~ml\u:; l1~ 
~ I . 	 'j/ , 

rhm"I'l'j11311J :; ~'U tn~v 18% fl ilu umU'YIlLCl:;-Wfl'VlU-3ftfJ'W'1i'l'lUH ~'1l-j'U ~-31~t) fl rr~ 'j n 2 'j :; ~1J lf)~O
¥ 	 v 

" 15% lUf11'Jfffll-J1f11'J 'f)O~Ufl'H)'Yl!l~:;Ylf)'Y1 O~l1fl:;ffclf11 'Ufli'\l1P1 tl h J 

4.7 	 ~i:1fll 1VI"S"J'iHTt)'lJ"l tUn1'WUi3:::61qfll1Inurf)'Y1IIfl"l t)'YI IIi:1::a1f)'YIt)-.1Ilf):::i;nlfl~16-.1 

Hftf11'l m 1'il ffU1JfI W fll l'l'U fi\lHfI'Hl 'VIUft :;-W flUt) ~H f):; ff~fl~V'I U'IJ1HfilJ 1~vifi fl n -1~ fliIUlll'l'Yll\l. 	 , 

fl1{J ft1 l'l 'YI1\1~iI'IJ'YIl6 u,,::: 'YIl'll1 'J :;ff1'V1tl]J~ff u":; ffmn01fJfl1'jI~'Ui'mJ1~~ru l1lJ iJl1O'l 1~1'J1fim'j 

m1'il -1¥1flWmWYlfl 2 t~tl'IJ LU'Unm 6 !~mJ H~f11H\) 1 'ilrrfl'Ufirum l'lY-lill'li1rucyfU'fl 'Hl'VI ll f1 :::rr~fl~O'l. . 	 . 
1~{J-1~m'j Ltl~tJ 'IJ!ltl"~ Y11.:jfl1{Jfl TVi!!ff~'1~'11'l1 'jl'l~ 4.16 u,, :::f1ru n wiVl l \1 'ilil'UVl~ V!Lrl"PHI~~~l'n'l~. . 
4.17 	Hft fl11~ 'J 1'i1 fftl1JfJWfl1l'lHil91i1wc;i'wnmHun::: ff"f1~V'l1~tI-1~m'Htl~ 1'J'IJ!!'lJ~~'Vll\lf1l tlmi'UL ff~'l 

http:1Jlf11.iu
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.. " vrul1nlJ1HI~. ... 

fl11lJmUlI % Transmittance 

oj <V " '"f11 ') If)11 'Hl'J;l1 L* a* b* 'lJU~t'WU (g) 

34.06 14.40 21.15 8,335' 

'" 2 1~Vtl 34.1 7 15.12 20.5 5 8,167· 

"" 41~Wtl 35.22 16.55 21.1 2 7,nl 

36.45 16.52 22.65 7,1 25
b 

. " 
11lJl£J1'Htf} : ~1m'IJ.yjih)m:l) fhfillu'fl fl~ 1~n'Ult1l1'\.n~;j 111J1v(i,'j tilm llJ1L~n~l ~ fitl (p< 0.05) 

.. " UtlfViIUJ lH).:J. .. 

U~lJ l w~~'Un~6J.:Jl1lJ~ 
(CFU/g) (CFU/g) 

< 25 < 10 

... 
2 I~U'U < 25 < 10 

45 25 

65 45 

" l fl~l'Jl~~ 4.16 Un~'fl l'j l ~-vi 4.17 'W'lJ 11fll'.mJ~VtlIL1Jn,'j~\ufl1'Vj~1 'UI'iH ") "Hl,'jH~V1 i1tu~ 

L1f1'HmUfl~f1'~f)~ U ,'j lrl tJ !n'U i'f1m~uru"H1 iJ11'Ml-tl'WL1C\1 6 t~U'W ti lif'IJU~H~'f1i1ruct1 rll L * a* U(l ::; b* ij. '" 
I ~ J d 9J.:i I Q,oO • CIo Q.I " <ldd 'jI J d Y I .: 

fill 'WlJ'IJ'U1(l fl \.J tJ VCJf ':II!'tYfI,'j 11matll~ H1:l'fl n ru CVl 'il ::;lJ fl't'IJlJ'IJ'Wm fl UUti fIlfl11 lJ fl)1l1l (hardness) 'lJB,'jI'W U 

tlmu'Yl ntiTft~"-:JU~fl~l'Hnm~m;'U u~HiJl1m:hrlUJ'Y\l,'j"ffil~~) ::; llll 95% 1tJ ! ~tl'\.J~ 4 1:iTUtilf111lJ1tr 
"" , .I 0 d I I Q Y • .0=:1 Cl.I 0 ~ aoad .., 

(% Transmittance) 'lJfFHY'J'U'Ulfl U-:J lJmM"'-:JU~fl~l,'j 'il lm)lJ'f1t1m.mlJ 'WV'i'l'l f1 tym-:J"fftl'f1n):::fllI 95% 
t.I I I I 

~,'ju~l~al-J-vi 2 1 ~lUU~fl\pll~nll l~U'W.yj 3 u,, ~ ~UlJ'Vi 4 

http:lUU~fl\pll~nlll~U'W.yj
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% Transmittance 

" '" L* a* b* 'Ut)-!l!lHl (g) 

34.06 14.40 21.15 7,334' 

34.17 ] 5.1 2 20.55 6,160
b 

'"4 !~H)'U 35.22 16.55 21.1 2 5,825
b 

36.45 16.52 22.65 5,629 
b 

, " 
l1lJlt1m~ : ~1!,,'Uliih1fl'l:l<,jfhtitJu~f1\<h:jti'Uhulln~.:j l1lJ1Utl.:J fllml1J Ul'lfl~Nti'U (p< 0 .05) 

1Jlflm'S 1.:j~ 4 .18 !m ::: l'lnl~~ 4.1 9 Ynrhf)THl1~ v'UUUM~rum'W~l 'Uliil'l "l 'U 8 .:jN~~.nruC¥i' 

-Wfl'Ylfl~Ufl::ffaml'u ~!rlfH~'U i'f)Ell~Vt:U'H flij,rv ~ !~ 'Wnm 6 I~V'U fllihJV ,:)N~~ftW"l1 fll L* a* IICl ::: b* ii. " 
I ~ .1 d )J d I <v I ~ Q.I fI dd 'j/ J d 'j/ , ~ 

FI1!'WlJ'\J'.HClf)'UtltJ"lI.:j Uff~ ~ l ~TiHJ1~NCll'lm\FYl1J ~1Jm'U lJ'IJ'Umfl 'W VU fIl fl11lJfl'HJ1J (hardness) 'U V.:Jl'UtJ 

-Wfl'Y1tJ.:j lJ ~l"~H\ .:j !!l'lfllii l .:j 1Jl f11~lJ l'i'\Jvdl.:jiiWV'ihfi'ty'Yll~ff(l~~ J' :: 'fitl 95% l'UL~tJ 'W~ 2 "h'Uft l fl11lJ '1 if 
1I , ~" 

f o ~ , , a r;J Q..f I~ Q 4I'!l d I 

(% Transmitt ance) 'Uv~n 'W 'UlfltN lJ fll Cl'fHI~H~flm~1J lfl!':DJ~ 'W ~.:jUI'l I~V'W 'Y1 2 U":::: lflV'U'Yl 2 tll'lf)1PI1-!l 

ntl!~fl'U~ 3 !L~l'U!$)tJ'U~ 3 'hjHl'lflYh~ti'lJI~m.J~ 4 Vcil.:j ii tJ(nh'riru'Yl l.:j ffil~~ J':::: 'fitl 95 % 
~ 

">3/
fJ t:U vr iJ1J 'IH) .:j 

jI 

':) ::: tJ~ rnnfll'.i tJ~1Jl t:U un'W'Y1~ 6~.:jvrlJf\ tJ~1Jlt\lVff~ J'l. 
.,d

LOti m ll1 (CFU/g) (CFU/g) 

~ 'JI 

lJ'1J \PI 14 < 25 < 10 

'" 2 !~H)tJ < 25 <] 0 

'" 4 IflV'W 55 25 

6 !llV'U'" 65 50 

4.17 Ucl:: 4 . I 9,r'W ~J'1'il'WUll~lJ1 t:U \1n'U'Y116Jm1JflH" ::: 1l~1J1ruv",v1 'jl l'U!~tJ'U~ 4 'UtHfll 'Hn1Ji'mn• 
lL~l1~1JlW~ 'VitJ 'lhn'ULOW~1J1mv l 'U~ ih l1'U~ IrlfHl1U1JntJlJ1 \P1'Hl l'UH~~ fiw cvl'lflJ 'lf'UH ft ',j'~HN (lJH'J1.- ~ . 
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160/2546) ~tiTIi'U~tJ~lJ1ru vfttA'Vl~m~~l1lJf)~~-Jl~tn'U lx 10
4 1fll~i1~fl~'nl~1~ 1 flrlJ HfI~ tJ~lJlru 

Vff~'jl ~fl~ lhMl'U 100 tfllftU~U~1fl~1~ 1 flrlJ uft~~rlmfimJti'UlJ 1~li l'U~ft~Ulrucn'l1lJ'i1'UL191~fl1l 
• 'tI 

~fl~ (lJ~~.l432/2552) fitiTlitAf)tJ~lJ1ru ~fttA'Vl~tJYi'~l1lJ~~fl~'1~~nu lx 10° lfll~il~fl~1mh-:j 1 fli'lJ 

L1f1~ tJ~lJlru1iff~ll ~fl~ l1itntA )00 lfl t~ti~fl~1flcil~ 1 fli'lJ 

. 
iIl't'fii 4.8 Umfl'VlU~~YJfl'YI~.:jUfl~ff~flf)fl~ 

4.8 Nam'.iflmn'lf-nVl'\lD~Q~'t'falt'1'~flm.v il'iJ~fllJ1Ufl'H)YlU,,~ilflfla~Ufl~t'I'aflllmJt'I'VI 
'i11fl fll'j iJ lUfll U'YI Uft~Vln'VIfl.:j Ufl~ fl'tlflUUU ff~lJl'U11 V''U Q~L 'U'UflliJt'U~/ltAftflU(LLDPE) 

'fl1llJ'H'Ul 80 /lID fJ~'WfI1ff;;fl PE tm~Q~'WflT"~fll'Wi11'W'j-wnu (PP) tn'IJUmm1bm~YJfl'VIfl.:jUfl~fI'~fl 

U'U'Uft'~t'Uffm'W~Wll.fJ:iJ~b~'U (4 U~fY11Clmb;tJff) brJ'Ub1'll 8i'U r-Iflflllffm:llfllltn'IJUmfl'VIUfl~ft'~n 

U'Utlfff)Ufff)~~~~l'jVl~ 1420 Uft~f-jft flllffmnfll'HntlYJfl'Yl~ ,mfl~m1'fltbtl'Ufff) Uff~.:j~.:jlfll'jl.:j~ 14.2 ) 

'ill nfll'j 'VI f) ftU.:j'W'U11Ufll U 'VIuft~Vl fl'Vl U~ Ufl~ ff~flU'IJ 'Uff~~ tn'll '1U Q.:jUtl'IJfI1lJb'U ~/1Uft flU(LLD PE) 
'tI 

QI 1JId. 4Q1Q1 4' 4. oQl".cI. d 
flf1'hlru~~ltAffHfI~b'WflfflJr-Iff (fl11lJfllfl'lJ) ~fYllQ-J'YH'I1ff~flU'U'U PE LLft~ pp 911lJ""1f)'U lJfl1~m'jm'U . " 
rmnfi~ru'HIJ:iJH~hg'U (7°C}1) 8 itA 1f)tJfJru~fllJru~~hwiYuft~!UmYlJP7ff (fl1llJfllfl'IJ) hltb~fl~l-J'i1lfl 
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fll'n~~ 4.20 fl1'Ht.I~ flUU 'lhVl fJUI m'W'\! tJ'IUfI Hl'YIUfl:: 'i'ft1f11 LlJ1J ff"'~lfhJ1fl'tn1U q ·Ul1Jmil'! '1 

lnlJ~~rul11JiJtt'lhvULilunm 8 1U 

I "'­

~Julh:j mff hardness (g) 

~ 3J I d 
L'HJlIlJ nUU U111 L*34.l2 a*14.56' b*6.22 8,546a 

11'j 'j '\l()'1U1J11~liillJ",/iu~uU(LLOPE) L*32.1 1 a*I3.56
b 

b*5.22 7,955b 

m'H)()~'Vmlff~nl'W~mVl~~'U( PE) L*32.18 a* 12.56 
C 

b*S.75 7,5 J2c ·. 
C m 'j '\l1:HYH\lft'~n1'Vlftl'W'jVi~'W (PP) L*32.55 a* 12.56 b*5.8 5 6,822e 

. .. 
l1lJltl!lll?J : 'fl'mw¥lih)'fl'M'J ihn'UlI"fwil 'lnu 1uuu 'l'fl-:J l1 lJ1Ui1'1 fhrlJllJ UlImh:lflu (p< 0.05) 

0.910-0.925 
.. .. 

glem3 ''*l11q'lIVlJ q-:J;U,j :vJ"lJ~l'Wfl1'jlf)lJlI'jyjmhl1v~ t1J 'W~u1'\.n!lJft'lr/l~ LL~ ::ft'1V1f11ii~'IIu -:J 
~ j/ d I : ~ : 4 "IV tI " 

hllJ'Ul'W ,\HNL"'fl1~lJ ft' lUtn!mHl '\J J~UllmlU ",un llJ 'I'Hllff~fl l1"u~tJlavh.j 'H}'1!'YI1 ~~lJl1tJ 

1"''l,j (shrink film) l!rl~l111ff~ lfl ftU'UHJ LLOPE Linear low density polyethylene ltiU PE 'll'U~ . . 
t o a" Q.lJOro ' I 1Q..dI' 

fI11lJ'I1'U1UUl.J1I11'll''11ff'UlIH fltlnYlJ'U" 'il~flV'j~ 'I111'1 LOPE Uri ::: HDPE Ltlll1::'UlJ tm :;; Il1l.JVllJlflnll. '" 

LOPE ILn~ HOPE 'l~i''Ufl1'mtl 'J 'J 1.Jtf1 l.J:W ~lJO 'l 65% !~tJ'iilJUl'lffll1m)lJfl1'ji1'Ul1U !'lflJ '~Vil11lU 
v • . , .. 

w"ml~ i'~ (shrink film) Yl"lJ ftlJU~i'~'jtl (st rcth fi lm) (l~'lj'j'j'ilff'l'\!u-:jViihj l'11'\Jm,.~ (l..:j'lj'j 'j 'il 
4U q It ~CI ~ 

A''JJ ' cl ~ 'jIdlJ.'e:t. Q 

lffmn ,mm'j'ilm1l1'JU'll'1l 'tJ 'I fl1'jlttlJ'jtluf}ml1 fl1u'Jt1'\Ju'IVJ~lJUa1mmJmn.J1 LLDPE lJ1l1l'tiV " '\I .. q q, .. 
,11 Lfi~ Uffl t/l~ 1 '(l ~fflmm1j~ 1t" ~'U O~L~fUriU "h'U'Vmlff~f1lV'l ~l'WJViftl.J (PP) Lll'U'V'Imff~fl 

tl J :;; lflVll'YIt}{llJ'Wi'I lff~fl~L1.J1~~~ iifflJU~L;~fla~lJlfl 1'I1U V1 Vll.J~mLH?i'l IIHflJ:;;LL'YImL"~m .:J9i1~ 
• J/ • , 

ii~ ~ lH10lJ9iTYi 165 c tlmhm:;;flUf);Utll 'U 9ilJH1'Ul~~ 1 L~lJlllJl'UlvHhVi~lJlf1 ijfl1'jthtm PP 1t1H' 
PE pp 

f1 ~1.:J'U1H ~1fldl.:jl'lfU l~vil() '1 rm.j Yl"lJ 1ft' fjrl'lJ11UMlJ l1~mJn 1) O l111'j~ 1u~t}'1m'j lMut}fl~t~'W~lJ. ., 
• " JI • 

r,hu 'Wmff~f)MlJ"lfU'I'U'I1~ L.J$t)fl !Ill tJ1\J O.:JU1,jU ;mY1lJ'J()tr'iJ~ !fI~U.:j1,*l1~.yh LY/a1uLllf){ Dl'll'U::: 

'" 'i ~ ~ '" ~ ~ lmU'I 19f !lJm11'JUlJ L1J'W~lJ( www.nppointasia.eom. 2552) 

www.nppointasia.eom
http:lff~fl~L1.J1
http:fl1'jlttlJ'jtluf}ml1fl1u'Jt1'\Ju'IVJ~lJUa1mmJmn.J1
http:a*12.56b*5.85
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~11H~ 4.21 fil'j ltJ~VtJ1!lln\l~tllfl1Yl'tJD,rWfll1 ().:jUfl~ ~HlfU l'U 'Uff~~ !~'U1m:l1hHl\lUU'U~l \l "l1~'Ui ~~ 

~w'\1~ijU'lht}\JI~tJmn 81\.1 

, "" 
fll ff 	 hardness (g) 

~ 'lI' d 
1'j lJ ~ 'U fI UlJ tn'U L*44.1 1 a*8,56 b*15.3l 9,546a 

'lJ)'j ~Q.:ju1J'UmijllJ91/''W J;W'U(LLDPE) L*44.22 a*8.46 b*13 .22
3 

8,954b 

1J'j'j'lQ.:jYHnff~n l')'jiimY1~~\.I( PE) L*44.82 a*8,46 b*12.28 
b 

8,S18c 

m l' ~Q.:j')'jmff~n1 'Vift1')'j'jv.ft'U (PP) L*44.35 a*8.06 b*12.82
b 

8,829c 

, " 
'lunV!'\19,! : ~1m'lJ'Viiiflml'~nlfi'U!l l'In~1.:jnlJ itJUtJl~.:j 11l.JlVi)~ fllfl11lJU91 fll"il\lntJ (p< 0.05) 

4 c> .,. 	 _~....." ... .1
4.9 ~mfll1Hfl1Jlfl'J'JlnJjfll'J'U'l'J~l!fl'J6'Y1l1il~fln'mHllfl~'i:1'ilflU'lJ'UU~nH"ill'W~~II1Jl:H'U'J'mlfllff 

ffmntl91'.ilrillJ'tJ().:j1l~lJlUlnl 9l' 0 2 U,,~ CO2 ~L'\1lJ1~ "'lJltJm'j'U 'j'j~ ilJQ.:ju'U'lJm iJ L'\.J~ / 
. , " 

IIlJmJ'u (LLDPE) m 1'ilfffl'Uflrum'YH~ ()111m'jlJ1~ fll'j 10111mn'VimlJ1::: &JlJ1f1tJ tll 'j-j~ fllii u ,, ~ rUD• 

. 
'" 0 	 ., 

UI'l~~l'HYI 4.23 1?1 11JaWI1J 

Vll'l H~ 4,22 	 fll'J nJ~ vtJ 111l".:j ~tllmYl'U fJ.:j Ufl 'H) 'Vlun~ &J5fHl'Ull &J ~ ~lnu1fI 'hl ll 'U ffm'W~'fHI'tl'Cl\l 

lJ'j'jtJl fllff~()Ul'l1fliJ U'lftvtJltJunC11 81'U. " 

hardness (g) 

. 
.., Co 'j/ 

11fI l' mHIn ::: ",nflUlJ 'lJ "'fl(!'j 1J~tJ ) L*34.12 a* 14.56' b*6.22 8,546' 

'lJ)'.i ~hti:'U11'Y'102 : CO2 = 0: 20 L *32.1 1 a*13.56
b 

b*5.22 7,855
b 

'lJ)'j~'hJfffl1')'j02 : CO2 = 5: 15 L*32.18 a*14.56' b* 5.75 821 2" 

un~''U'''fI1'Vi02 : CO2 = 10: 10 L *32.55 a* J3.56
b 

b*5.85 7,82l 

. 	 " 
'\11Jlml19,! : ~1m'Un1ium:l'jnln1JUYlf)~H fitJhHllJ1~.:j '\1lJl VQ~ ril fl111JU~ f) l"il.:jn'\.J (p< 0.05) 

~1flAnfl n Y111 n()\I'Vi 'lr:hfl111n 1J 1 f)'hlll1fl1 BY111a ~YlnY1 tl~un~ ff~f1I11J lJ &Jfl ~1JJ l \11 tJ IN!!'lJ lJC'l llJ 
q • 

IUWllJClmJ(LLDPE) lflu1i'vYl'jlri1tJ~Bu"::~()~Wlff O2 : CO2 ~m'j ~fl1uh.!tl 'J I'vh nlJ 5: 15 Ilffi'1lJ 
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Q..I tQ.l I O Q../::: QQ..I o'd ~ Q,I 
fIl·HJBlJ'.i11lJlf)f)11fl~Hty1'U 0 : 20 Url:: 10: 10 <fI llJm~11 'Y1~ 2 NMlfl W<rI 91~'CHl~flmNf)1Jf)1'j 

'j 1U~ 1 'W 'Yi 111111) 'J U l f)1ffll~LI tJ"i'l ~~ iitJ~111W tl eJOclil"lJ~1UCl:: tlflfl~1 'l'U '"~ ~::ffllJ1'l (J 'lhtJ'If:: "i'l tlfll'l In~ 
" '" ... 

115mrn ihhc;'l lft 'l lfl1fll.J19111 Polyphenol oxidase (PPO) hJNf)f)1~'I1 fllJ'I1'U 1~~ tm::'If"wVUV~f)l'l 
• ",;t.J I tI , 

til ~UU t ~UCl.:.J'Yl l -H'r~ 'S :: 'U fm1'f) N'CI1~ff~~~H~~lhn~H}10 tJO n lJ't.J1fll1 iihrVi i1fl N'CI '~ff~l.:.J~'UdjmUtHeJV 
. .. " 

(JmilftlV1l1 nm'J ~~ uvi.:.J 'I1'U;'W 'I11eJ'l{){J'l11 uvif)1 'j~~uliM'U'i'i u1f1lft'm'l1~ihhu'lf ·;ltJl'Uon "~f)1'i.. . " 
Nilllm'Y1i~'UlLm;fHrYhn~~un1Jilf)NCl i~'l l flLfl'Yl~~'U1! "1 ''U'l ~ ~'U~~ (Gorny, 1997) 

hardness (g) 

Yl n'Y1V~Un :: "'~flU1J U fffl(1 ~11 ~'W) L *44.11 a*8.56 b* 15.3t 9,546' 

lJ'j'S'll'Uft'fll'WOo : CO., = 0: 20 L*44.22 a*8.46 b*13.2l 8,954. . . b 

1J'j'i~1'U"'m'WOl : CO:! = 5 : IS L *44.82 a*8.46 b* 14 .88
a 

1J))'il1U"'flll'102 : CO2 = IO: 10 L*44 .35 a*8.06 b*1 2.82
b 

. " 
'I1lJ1VIl1\Pl : v11m'Unijrjflli'H)l fiulLll n~1 ;j n'Whm'U1~;j 'I1lJ 1V ~.:.I ~lml lJ UVlfl~ l.:.J n'U (p< 0.05) 

~l Vft~Oll'ilf11 'J 'I11U 1u'Utr~NflN"l~m"1:: rl 'fl '"c;'l'i 1f11'i Ni'ic;'lWl1~~\J 'l'Ul11tM' ffllJl'iOV'fImvm'SL~ 'U -rm n . .. 
i1mH'I '1,j'I~V1J'Ul1J;j ·tJn 'fl l lJ U~flT.i "i'lm :: ~mH)f)cli!'l 't11'U U'i'i tJlmfflJ1f)\l'U!n'U i U ( < 1 %) 'il:::ruu rrcry'h 

1 '" '" .., ,, Q 1 1 " 'J/ co ~ • , 'J/ =- ..
'HNnrm ~lJ !fl~m'n1 1V ~ 11J'U lJ 'lHl tl f) CJJ11l 'tl1L11'W (Anaerobic respiration) CJJ.:.JflV 'I11f)~fl l1lJL"'V'l11U 

~ , . ,,., , 

viV I{jmVtlLlCl:::l11i..1!f1 ~ ff l 'i Ul;j'!fiJ~lil111,rl n~tl~'\.Jll1iJu 'tIVfl~ l fli1V~ I~'U fll'i ff~1.:.1 ff fl11:: 11 Ll1lJ l~ "'11 

~tlmj 11l~ru~ O'lI~fl~ii'U'Yl~utitlhfl'U l ~'I1iJ 'fI !'l1 'U Clostridium botulinum ~,ml~Wh l ff fll 'WUJlfl''il l fl 
u • u 

" . 
t)Ofl95L'ilU ~~WU'.i ~ 'f11J8t)flcli !~'WnH'W~'\h',r,.n'Ufll'.i~'fI !!ll ~'U'S'i Ulmf1''iYl'l1-r'Ul~ 1J i'mn NfH..m'lJ''\J::: 

t'lQiWH1'l 1·5% (1ff'i~1, 2547) 



, 

<:t 

tJ'rl'rl 5 

"'nJN"f)1'i'tWI"6~U"~~6&"U6Ut!~q 

'ljW"lfUt,;~,.:r1~1'U '~Hn tlfl'H)'YlU'Cl ~ 'ft~n .. flOnf)fnnUWf1'VW -lUn~ i~VUfl'Hl'Y1Un~ ff~f) 2 'jUU'U U fio. . 

" 11'0::; 1ul!'U 'U~ 'l ~fl'YlO 'mn::; ffftmU'UflVn~r~ml'O ::; 1UUU'lJI9l'1:dV-l1'IJ 

" 
5. 1.2 ~H'lm')f.1n ll1m 'J lJ1i f11·H'fI1VlJ~'H)cil-ll!m O'YlU,, ::;-¥lm'1 0~Ufl::;ff~mlifFl~lJ ~'IJ':h 

- m'H'f11 VlJY1';m cil 'l i flm !iumo'YIUCl::;~f)'YlO-l!lfl ::; ff-ftfl i 'U m'JCl::;m(Jmfl9f'f1~m111lJ 

l'1i'lJ.ulJ 1% !lIlJ!1Cl1 30 lJ1Vl 11~1U'li 'llJff1'iCl::;mmlfml;mJfl'ClO i'.i l?i'm l lJ!.ulJoU'lJ 1 % d~lJnrn 30 mVl 

" i ,r~fllJW. ::;~llJ i1Ufl::;I,jV~lJ~ff (fI11lJO'jfJ'IJ) 'Utl-lllfl 'j{l'Yl II 'Cl ::: Wfl 'Yltl'lUtl::; 'ft-ftf)~ tl11tl1J U"lfllJ 


ftl'H'I::; rnvl1J L91m;VlJllJ'fIl ~l1JcM'El 1rI,) fl11ll !.ulJ.uU 0. 1% !~ 'Unrn 30 lH n ~ J~~1J fl 11lll~OJ'U 95% 


" 
- flll'Cl1f)hn.ht$itl ~ OWl1 f1 iJ 100 ° 91 nm 15 ~h.!l.yj,,r~fnJ W::;'fhuff~tlill1~i,r. " 

" " .
~nlJW ::; ~1 'U1{jm;YlJ~\1~OVf)ilfl1 'j1 1l(Ym.yj J::; ~1JmllJl~mj'U 95% 

c9 'j1 'JJ d. 1 cid. Q.J , 

- fll':ifttllJlf111lJl'UlJ 'U'U 'Hl'lUI1 ClI9fVllfl'ElO )~ 'Yl ~::; ~1J 0 .1 0.5 I!"~ 1.0% ,.,.1J11 ~'fI ) 

~ 3 fI 'lJl.u1J~'U'\J o'lJl~l ~!l'lhl0lJ'flO 'l~'j ::;~1Jl !fm!;VlJflClO\h~ 1.0% fI::;!llJ'U fl 11lJ'lfOUff'l~'ftfl 'l-w'" . 
, " '" ~ . , "" '" "' ..,., "'i ~!jI

'fll'UClflllru::;lJ'l l fl {l ,(Y nCl'W k'UO'ftlJ rl ft LtCl ::;fl11lJ'lf01J lflV'j 1lJ l'flfl ::;U'U'U 8.06 8.16 6.90 7 .86 11'0::; 

8.00 m1J~l~U li!tl~ '\Jltl !l fl'j l1 li ff~'ft 'fl !'d'offlJN·,n~ ll -ml'U IIm o'Ylu'O ::;J'fl O.:.Jfl~'Ulljm -l tm~li fl11 lJ 
U'flf)~l~nlJ'()dNiillvrllft~ YI1.:.J 'ft G~ (P <0.05) 

., " , 
5. 1.3 r-lClm1ftm:lla~ 'l ,,,i('\.J;)1'\.J'Ufl ~'th i1Hi'Ufl1'Hltl'l wu " "' .. 

" .
fi"lJftm,Jw~ u':i l Ofl ff t,jOrl'lJH'ff tm:::mllJ 'lf D'U l~tln1J M.yjn~ l'flV 'l ~f1 ::; IL'I.J'U 8,16 8.33 8.13 Uri::;:...I 'II • . " 
8.23 mlJih~'IJ fi1lJfI:::lL'\.JU~hUf)i1'U 1fi'f1::;u'U'U 6.96 'lllL'fI t1 ~l'1nUf)1';;'flO ,mJ5rJ1 U~,rOVfl11fldl '1ii 

,rtnhf1~l1lmQ~ (P <0.05) num'j~tl ~'I111'W 

QI V ii LS ).t:3 "1 " 0"
)~ 'fl Ufl11lJ l'\JlJ'IJ'U 'U eHtf) 'ClD (ft'lHl::; Cl l U ~ 9l't~VlJfI'ClU 'j'fl ) 15 %ff''I1':iUm'j~D-l 

1I1J1J If\lJ 1~f1 ::; H'\JlJfl11lJ'l1 1JlJlflf111 12% tlCl::: 18% ~ 'j ::: ~Ufn lJ !~O~'U 95 % l 'flV'ft 'fl 'j ~ 2 fl11lJ ... 

l";lJ'~"'J 'U D'ni'l~D-lI~ lJ~,) ::: ~UUl~O 15% ii f1 ::: U'UUfl11lJ'lI DUff .. ~~ff~1lJ'Y10~1'U ;jmllJ!!~f)~l-lnU 12%. . 
Itrl:: 18% flci l-lih.r[nh~qjm 'lff(i~ (P <0.05) ~-lfl:::Utl'U\!-l?{~~i~i1J~llJ~fr\oJru:::U'jlnu ff t1~U lifo 

fflJHff UCI :::fl11lJ'lffllJ i~unlJ 'l~f1::;mJ'U 8.36 8.53 7.96 8.53 1tC1::: 8.23 mlJ~ l fi''lJ 

http:fl11ll!.ulJ.uU
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5.2 

5.1.4 fmn1'jflmnUl~f1 l'Hn'll'rf1'lllHVl'H)'YIILIl ::;'(j'~nU1J'U~fl ':lLfllJ~"QWl1lJiJ,rfl'l (28°9)') YW'h 

*'1Jfl~r-Iftyuiwc:n~~1l1'l J1V10'l~'U Uft~ ~Ill:lru~ nif)'cllJ~'(j'~lJUV1mi l 'l1l 1f1ri l1~lJ~U lrlVLnlJ~ml1ltlu• 
I1ftl 4 l~mJ ~'j::;~'lJfl11lJ~;fl~Urm.m:: 95 ri'J'Ufl1t1m'jln'UfmnYlf)'YIfl'lHf) ::;",,"f1fl!L1J'U~fl.:JlfllJ~. 

4 fJ/ ' q Q ~ fl'd : I QI ~ Q.I QI ~ I I ~ " 

~ru l1tJlJ'Hfl .:J 'V'IlJ11"""tJO'l H <pJJlru C)19)'V1 1lN 'U l~O~~U Uft :; (jllllW~ IUV""lJ fHYlJlJU<pJ flm~1Jlllmn lJllU 
, • I , 	 to' 

Illmn'Ui'Ill:l l ltiunm 2 l~mJ -t;:i:;,)lJfl1llJl';O,j'U5flrJll:: 95 tL~U~lJ1W~fiU'YI~6"1l'll1lJ~lm::;U~lJ1W 

[i""vi'nlrlmn lJ f f)'ll11tl UL1m 6 I~VUhi!nu 111m 11Ufill1 'U~lrlfllmfJ1J1Yi UlJ nlJlJlm !lUNnll flU! en 
~SI 	 C> ., .. 

'l111'11tJffCl IlJ~O -J (lJWI1.160/2546) ILft~lJl~'j!1'UHMlfl W'VI'l!lJ'I1Ut&<pJ~fl11~fl'l (lJH'll' .1432/2552) 

5. 1.5 HClfl1'jlnlJjmmlm0'\'1Uft~'Wm'lfl':)ltfl:;",,5\l!nnJU~ W'tJ11 

- fll'jm'j ~ luQ'I'V'I(j1ft'~mllJ1J ft1jjnJ<pJ/1w\fl'U(LLDPE) VllllJl1'U180 flm UVl"itl'YIU" ::; 

" -Wil'YIfl~lItl::;ft'EfHllJlJft'~~cif)lIru::;~huffmU: Ii1mh.H~''ft' (fl l 1lJO'W'U) ~f)';h () ~wC\lrr~ilU'UlJ PE "":; PP• 

- fll'j bOlJi'mJlUflHl 'YlL1CI :; Vl f1 'YlO'lLItl:;'ft'5mllJ1H"~1 ,\.HYm'V'l~~Llu"~'Ul·Hnil1ff 

l'jlJ'hflmwh\.J~flU":: '\JO ':)lI nl:1 02 : coz '~m'j~mu'l'UQ'll'jm'ft'~m 'U'UmiJlw<pJ/1Uftfl'U(LLDPE) 

nhnlJ~ Uri :; 5: 15 M~lJfll'WmJ i'1JlJ1 Il ~ft'~ 1~tJUfl';jO'YlU,,:;YlflVHl'lItf):; 1:Ti)ml1J'U ft'~ijmUf)"HnlJ 
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m.m 	 tlltl'l-:)'la l1lJ1ui1~ 'tJiNma1~L(il~m.r,nmb\JtI'l::fl()lJGh~ 1 mi1.unT}t1'l~"H{ l'llU LOaEl Jl(Olla ~il 
Vi~n Lfl~El-:)Ll'IA al'lL~lJfI11lJLi'lumQl L'liU m(Ol;al'l~n n'lQl LLa?1~n m'ilLQllJal'l'lilEJ'tl1111n'lfllJ 

19.m 	 Jlliumd'a (drain weight) l1lJ1E10-J Jll1Un'tJil~LifmL(il~nllVlEl>J1Ufll'lf'J::lJ"j'l~~hhllJ,bu~LUU 
tlllnaEll1~aJltl'l>J'la. 

m.G) 	 amitu::~11t1 
~8"1 iiamiru::~~ l.illlJli'l'llJ'lfl Ol'tl iN LLl.il-J011 GleN LLl.il-JnllGlEl'llum'lfu::lJ'l'l'\l,L~tnnuitJ"IilmnGlln a 
l~m nu t4a lLQI"I 011 QI El>J Ell OJ ii Gill1u1~Ul-:)L~mIau ,hU~Li'll-nil LOa t)111tJlhtl~>J"H{i8"1h,jilr:htllTH~8 
•• 1 .., J 
nEl'laUL\HHlJ1'illOm'lQl8>J 

fll'll'lQlaalJ111lhlQlUfll')(Ol')lvYJu'i) 

m.l!! a 

- G) ­



. 

m.m nalJ~a 

IiiCl'ljjn~1J~ai1Gi~mJfi1~1J'lfl~lICl'lll~ 'Wl1~~ tJTIA"Jlnn~1J1agul~hjw'n.h::a'l¥lli1J n~1J"mL,RElllJ~
" d 1 -!!1'" '" .,.,. 1'" .J • fU ...

l~H)ml"JaClU ~EJll) ~l1Yl::UlJU~11Jml ~.G) mn ~a'l YlFl::lLUUl\l{tfJ~Cl'lUtila::am:lru::;"Jln~V1TIvaaUl1nFlU
" . 

hhraun-jl \9 Fl::U1JU LLa::hjjl~n~UJ::1Y11Gi' G) Fl::LLUU VlntrGlTI"aCllJfllJlYlFllJ'Hd'l 
" v ~ .., lU 

m.d 	 an~ru::luaa1Jt.Ja 

Gi'Cl"lhj~1Jla:: 

l11'll1Y1aClU111lhlY1 EJ l11~ml'l-WU"lla::~1J 

m.a' ~"IllUClntJatl1J 
i~hj'VlU~'1LlUnnUntllJYh1J1i"llJ'.h::ntluYh'1i LilJ L(llJ~lJ ~U VI,)1£! ml~ :B'UCbUl11tl~'1t1iiQa 

~ ,
VlnaV11 

l11~nYl,H)U1111hlVlEJI11')mlv-wu" 

m.'<l i~1[H~ath.tcn"'l,)• 
m. '<l .G) li1lJl'1i~hr"llFlTI::l1 l'lfL~EJ1Jum~V1 (lJaLL~n'lf) LLa::i.'tl1111ml1J~11ULLl11..nr1V11allnllUVl 
m. '<l.\9 mnii01')l'1ii~(lf)lJL~hJ m,)L~1JFll1lJlUUfl1Y1 lla::i~otl1"1LLGi'l')amm') 1Vl1"lf1iYllU'1fii ~lla::tR1J1ru. 	 . . 

.J • 
nn!l~ lJ1ElfllVlUIiI 

m.'<l.m Vllniifll"il'1iaT'iilEl'th111O"itlu 1'H1'lfllftnlYfu1JFlaah~ LLYladimmamYlYl 'H1tlllFlnl:aEmnnLFlLUV1 
" 

tlci1'11Y1mh'l'H~'1'H~tl,)11J nu ua::oi'a"llJ.ilnu G) 000 ilaa n~)Jmanla n~lJ (fllUltulUULLflClL:aU)J 
:;

ll'I'H)JYI) 


m"illVlClr.lU111tl!lU~Vll)J AOAC 'H~a15nYlClaU~lJihi'iEJUllh 


m.w 	 Fll11Jlilun"iYl- vil'l 

Gitl'llJ.i Ln U ct.({ 

m"ll1Y1C1alJlliu!lu~YI1)J AOAC l1~al~l1~atlugu~lYiEluLl'h-	 .. 
• 	

~ 
m.~ 	 OJalJn1EJ 

m . . ~ G) ;51U1U'laUl1~tfi'lVl)JYI t>iil'llJ.ilnlJ G) x G)o'lFllai1mtIGllmh'l G) n-j)J, 

m . ~ . \9 ilmVflllitll.tJ.tW tlElL1.mI oi'Cl'llJ.iLiiu G)oo lfllaiimtl~-JfIEh'l G) n-j)J 


m.~.m lili'illl1l~l~tl lfllg LVlEJlfiLauviLau iil'l'ljElElni l m Gia~larll'l G) n~u 


m.~.ct tia~lln::"il imlJ.iLiiu G)oo lfllai1Gia~lt1m'l G) n~)J 


m"illVlaaulliu!lu~Vllu AOAC 111E1 BAM (U.S.FDA) 'H1u15'Y1V1aaugu~LiiEJULv11 

- \9 ­
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JllVlHlnli 

nT'i'n~HfflUl-H't'h l(i1E1fll"lVl'l1'11WU:;) 


:' L' d:'''.r 1 · ... 1 I ... I.J 1".1
tL'.19 	 'Ul'V1'Uoa'YInlr'jfl'U1'V1'UnL'Ufl'll&mGH011mh1 'UllGlil::Jll'l1'U::m'f'il G1~ JJ'UflElfl11l'1'l::U 1l'1~illfl. 	 .. 

nT'j'Yl~ailUly1Ji'lfl~fl~-B.:j~l 'lun::aJJ 

oJ 	 • "q ., 04 ~ ,., ~ r ltlxt V

'0. G) 	 'YIJll'l1'U::m"j~llVl~ mlG1il~l'! n'VI'U1£J flEl1~'U flEl VI fNJJ la?J flmi') WlmmEH'VIlJ1E1LL:;)~"jltJa:: lflEl GI Gl fl 'U 

l-HL~'Uli~l£J ~G1lOJ'U 

(G» 	 ~m~E1mJaVlnw?i' l'li'U LlGNfl11G1 tl~ UGl~n,)l G1 tl~tl1~'la 

.J tI ..I~ ~ :'1" :' ~ t . 1 ~ 1- j .,
(\g) 	 u1'U "l::n ulJ'YI ulflty L u'U'HlEIil::'llfl..:j'Ul'WU n Vl Elu'l::lJ1WlLa::l"irJ~OJlmJ1n u'U uti 

'l1ijGllli'l ::tI~lJ1W1G1(ll~utl'Utm"'1"i (tllij). 
Jl'VI,rmf115'V1~ilJl'V1Umifti LtJ'Uni'lJ'VI1t1ii1an~)J. 
l'U l~fl'U t1~nl ua::l'U L~fl\J tJ~l1JJGlmu l1~t1itlmllJ 'h "~1"llJ~11l~rim.l (1\J l~tI\J t1)". 

'liml\J::\bl'Ufl1'lu~lMHu'l::fl1'lLnlJ-rmil L'lf'U l!~..:j:;)lmtJGI-jlJtI"l::'t'l1\Jlla1m"jLnullj~L~l.I

" d ,, _ 4 .J..... .d~ d.J .. .J ~ 
(ClI) 'i1EltHll'VI':iflarnl.l'Yll11 VfltlJJarnU'YlVl..:j l!"jmmfl~ l!lJl!Jnl':im'Yl'ilGl'Yl::llJU'U 


" 

1'Ufl"irum~il11:nGh~1h::ll'll'l ~fNii ~l1 lJl1lJlrJGl~nUJll'lfl1'Yl£J~nl'V1lJGI H'I111~'U 

ClI.ID.G) fl1"j~n~1mh~LLa::m'WtllJ~U all1~lJm"il'lGlatlUfl1'lU"l"lVLLa::L~~fl..:jl1lJltllln::\laln l-H~n~1mh~. 
t~1fn5alJOJln~'Ul~tJ1n\J :51'U1'U m m11EJm'i1'U::tJ"i'l:;) lrlflVl'l1:;)afluLla111nGi1t1Ei~~fNltJ'UlUGlllJ, , 	 .. 
., y ... 4' '~~1t1 ....I .

'l.ICl lL'. LLa!:'ZlCl '0>. :;)-:I:;)::[lfl11LL(Il~n11Vlfl1':i'U'Ul.ILU'U GllJJLnCU'l1l1m'VI'UGi• 
n.I.19.~ m'lifl~1mhma::;nl'}tltlJJ-ru ~1l1~lJm'll'lGlafluan1:fw::;,..t11U a n~\J':ia an1:fw::lifmhu1a ua:: 

~1 LlUi'! nui'! tllJ 1l11i'c:l1 tlEil..:j~c.h'Um':i'YlGla()lJVlllJi() ClI.19 .G) mh :51\J1\J m l1\huJll'2f'U::m':i~ 
..I "... 1 " ::'1 lu" .. " .... 1 , l: ~I 1- ILlJ tlGlTIo.JaflUlla1Y10Gl1 t1EJ~GlEHlu'U Gl1lJ'll () en .G) ()~Jt1 m.lL' o.J..:j:;)::[I fl11llGl'lflllG1t11':i\J'U'Ul u'U u. 	 , 

-en­



W 1.9. m m-mn~")i)Eh--1ua::m'ffimnu almUffi'll'IGHmuiGltlL~m..1\Jmm"iUa::mUJLU'UmGl-~'» l-H'inilt1u'N• 
lG1m5cllJ'illn<juL~EJ1nlJ ~l\Jl\.1 m 'HlhfJml1lJ::U"i~ L~tJlhLtJ'Uilt1Ul~TIlJ lG1rJihhl1unTIlJ. . . 
hhrcwnil moo n-!)J n'lru~luEh~hjYlfll~i'nGht:Jul~L~lJtGluiihl)Jilln~lJL~hJ1n\.lhn~ilC1Vl~. . 
..J.,!' Q,/ .J . d ~.., ,.., f'lt1'" ... .a
l1lIUll1lJfl,)llJGll)JYlnll1lJGI LlJt:JGlTI'lat:JULLalG11mrNGltI-3Lu\.l G\llJ'lJtI m.b m~::tl Ei m.e'II ;)-3;;):: 

auilLL~ fll1Glm~\J1f'ULu\.llt1G11lJLmui~ nl'HUGI• 

~1'U1\J m 'HlhtJ1ll'1i'U!:u'l 'l;) LvJtJlhLUUGllaEil-3'lllJ lG1f1ihhl1un"illJhhrtltJflil 1.900 n.;'J,J• 
mOi~lmh~l~walli'iniluVl-3Lvi J,JlG1tJ15alJ'lln~UL~tJln'U1'H1~~"H)[h~~ ijJll1Un'll)JGlllJ~. . 


~.J • 
LnOlen l1nl'H 'U GI 

nI.m lflw-nGlGlaU 

;lmh-3LLGI-3n"l1G1 a-3~tI--1LiJ\.Ilt1G11lJ'lia ClI.1.9.G} 'litl e'II.1.9.1.9 'Ziu e'II.ID.m Lla::-ntl e'II.1.9.d 'VIn'Zitl ~~ildlcr:h. 
LLGI-3 O"llGl a~~'Utf'U LU'U1UGlllJ J,Jlm~l'Ut-JaGlnru-nll'lJ'l1uif. '" 

G. nl')'t1~Hl£lU 

~ . G}.G} 1iLLc;i~ ~-3A Ol:: tJGI niJaau tI'):: n t!u~1£JtJ~iiA11lJ'lil'Ulrulunl'lmlilatlu LLGI ..ml1 Glmmh·nrtltJ 
" ... y 

cr A\.I LL~a::A'U'l::Ll£Jnn\.lGl'll'l LLa::l-H'A::LLuuIG1£J~hl'):: 

~ . (;).19 Ll1Gl1 mh-3 LLGI-3n11Gl tl'l iN1mnu fl'l ::L ifma'lll1 G1TIilaaU1GI rt n1'lGl'll'il-WU'iI ua :::a)J 

~.G).m l1amflOl-nm'lliA::LL'U'U 1iLU'Ult1G11)JGll')1-3~ G) 

Gll,)l~~ G} l'IaflLflw-nnl'lllifl::u'U'U1'Ufll"i'VIGliftlU aLLa::n ~'U'lif 
(-nt! ~.G}.m) 

~difJ1tia'Uii-3L1iu1L-n)JmlJ6'l'HJ'li161'1l lHLLGN fl11 VI a--1 m 

lLa::1'Ufll'liU:;U") 'l'li! L~fJln'UmlaJll(nH) 
avwliln;L~[J-3nuaGlllJ 6'l'l lJ'l11 ~tI Ei 'HLGN O"llGHH Lla~ 19 

1'UJl1'lflJ::U"'ill~[Jl n\! inifi tl'Uozll--1aJllalJa• 
ahh\JlJ1tlGlllJ6"j'llJ'li1~'lla~L~V1~fl11 V1a~ LLa::1'U G} 

Jl1'1i'U :;U'l,)~l~ £11 n'Uij allla~llalla 
mfli'U,a~G11)J6'l'J,J1flMtltI-3LLVI-3n"llG1fl~ 

fl~u,)ifwal'1fGlll.li:j''llJ'lfl~tI tN UGl~fl11 G1 tl-3 

fl~\J'latiGltlflOi'Hjaijn§'U,a~'UithJVj~u'l::a~A L'liU n~'U G) 

- ri ­



1l1fUJUlfl fl. 

a'ZlanliWZ, 

n.G).G).G) 

n.G).G).ID mhh.:j'illnU~L1rult~tH101'U~~iic:J'U L7J1.h A-l'U U1nt:lvnJfl~
" . 

n .G).G).m 1,jtlfJ1mi'L~a..:,nuam'U~ul~'nnEJv L"lilJ U~L1WLVll::L~tI~aVl1 LLlta~dlm.,~tIIho5'Vl'lltl::
" 

n.G).l9 r.nAl1~lhihnnVlLl1).Jl::alJ iin11tlCln LL UULL~::ri flafl~l'Uanliru::~~ltJl.lri nT'itil1~~nlil owth. 

mllJa::mVl ua::a::vnn1\Jfn1t1fiu~":'1'U tVlU 

J .. I .,.J. • '" ., ..,..1 .. •G.I 

n. (i) .19.G) VI'U wlc.J'U~ lla::ll-'lVll'IJmNtllA11'tl't11 naaTI.:JVllE11a~l1A":''t1'IJ L"HlU 't1lAl1lJa::tll(ll LLa:: 

, 1" i1 ..I ..'ZItllJU'lUJ l1tlEl Ua111Vfn~VI~tlVll1al 
" 

n.G).19. \9 uEJnu~L1ru~'Yi1tlan L'LJ\JaVl~lu 1,jtlEl1mfMcNa'll1 1,jjj~":''fJtl..:,mlJ1'1i'Lla·:Il1~tl1,jL~fJ1ia~nu 
v , 

fl11li1tl~1UU~L1ru~lil 
n.G).19.m ~ ..It1"" ~- l' eLI - • CIt.-::c .JWU'tl !lUVI~l'U lJLLBtlVl lJLLa~a11":'LWmYia ua::lJfl11'1::U1E1tlln1A'tlLl1lJl::alJ 

~ ~ ~ ~ t.I n .LA1a":'lJtI LA"m~vn1 LLa::t1 n1ru lJnT'i't1ln.m . 
n.19.G) 111'Zf'U::11~t1 atl f)"iru1 'U nl"llil~alJcranu t-JiiVl.tlw-nliTOJ10-laVlii ij1L~E1U l,jLUlJaillJ ,h~lilrt111J. . 


a::tllVllGi~la 
..J ... tI ... ..1," ., 1" " - tI..t..J., 1"1n.19.m LA"HJ~lJ u LA1eHvO'l Lrm:a 01Wl1 'Zf a::tllVl Ll1lJl::a1JnU nl',) 'Zf~1'U ).JntJ l1lflVlnl'l 'ULua'U• ... ::1"" - .. ~ d ~ 1~1 .1.,, 4II-

VlVlVI~ Vl ..:nU ).Ju'i).JlWLVlU~Wa "l1).J'tl 'Hl11Jl'iCl't1lA11lJa::tllVl VI~lEJLLa::'tllCl.:J 

n.m nT'JmUA).Jm::U1'Uf)11'1'h • 
n -lVlo~h.mCl::,hut-Ja)J1'Uf111li1a::m Vl iiArumYi~ iifl1'ial-3l1~alilA11lJa::c:nVlritl'U'.h1tl1i.01.0 • • 

n.m.ID nl'ft;l n1"HnU~mn f)1"l"ll'UU1E1 ua::nl1tJ'Ua-3iin11Ua-3n'Unl1t1'Udjmma::f111l~mJLihl'ZlfH 
... ... ... 

t-JaVliHU7I 

n.tt 01"lamJ1lJ1(1 nntil1~-inlil ua::nwtilml).Ja:: tI1Vl. . 

n.tt.G) 

LWWWtl 

n.tt.m m6fl11UtJ'I n'U LLa::fho5'VI aVll111 L71tl LL1J CI-3 ml::c:J'U~N l1J111Lozil1'UU~l1ru~li1V11)JA11).JL"').J1::a).J• 
n.tt.m iifl1"ifh~VI'lJEI:: ~-3am..l"m LL~::.J1~":' aU1-3Lm.n::aJJ Lyjal,jria111LOVlnl"itl'ULtia'UnaUCI'Hlt-JaOl.tlw-n 

" 
n.tt.tt 

n.1t UACnn1UCl::a'lJ~n~ru::?J()'Hrlh. . .. 
~lil'tlnA'U~tJ~~m:llA11)Ja::mVl~1lJUAAa111~ LW'IJ (1).JL~mJ"~a::m~ ii~lA~)Jt-JJJL~tliJtl.:Jn'U1).J1tX
\.I • • .. 

-(1­
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• • 

G).G) 	 ~lm~1'lJtJa~J1ru?17:1lJ7:I'lJifA·H)lJfH'IlJ""'11,rYl tH~YhOJlntJCI1,j7:luYlvh') 1 lilJ lJ::).h~ lJ::nan lJ::~l.I 
~ . . 

lJ::tllJ ~m'lOJllJJl1'lf'U!:m ')OJ. . 

19.G) 	 tJCIl,j'Ylr)-:/ l1lJ1Vti') tJaYl.nrui~l~vl n nl')\h~ahj~~tJalJl ,h~1,,;a::alYl aHij01'l~Ylll~~ lil.l 

1.1 D n l tI~ f) n A11'lJ llJ~ Yl lla!:mvul1tlU7:l1lJlhtl'lJla'\ll~tlal 'l·lhmil1";milUritll.l Ul lJ1Ul'U n,)::lJ1lJn1 "i 
" 

Yla~1'lJJ1Yla'l ll.1 ,) ::V::L1"11~L'\IIlJl::alJ '\II~aUllJlul'U m::U1lJm,)Yltl'l1'UJlth•'l "m5nfl~~11i1') mrl 
mHluIll"l1u::u')')v 

\!J.lg J1Yl~ '\IImv[i~ ,}llnaal1~mn~tl~iia1lJtJalJ5lJ LilJ Jl~na lfl~tl~lY1~ 
19.m 	 Jlt1'l'l'la l1lJ1EJtN 'tJ~l'\lla1~lYl~tllJOJlna1ul.h::ntlU~i1~ 1 li'U J1V11C1 Lnaf) O'lYl:aY1~n n'lYla:::a&io, 

:' ~ .:' .. :' ~ .r 1 " 1 .Jl ' ".J!'I !'\!J .G' 	 '\J1'\11lJnLlJtl (drained weight) '\IIlJltlfN lJl'\11UO"lJ tl'll\WtJa lJYltl'l 'UIll"l1lJ:::m')~'Yl lJ'l1lJa1'U'mu 'UlJl 

~rN'\II"Smhtl 1'l"ia 

m. G) 	 ifn'ttru!:l'hhJ 
~D'lijanlfru::~~YlllJ'lfilVl'lf~tJal~mi mOJ ihatl~l'\11uhiul'llamrati li'U ')a EJ ~l'\11Uvlnn1'l~Ylll~'l hJii 

lu'\ll~tlnl'U 111nijJ1Yl~11~V'lhtl,)'l"iaU'l"iOJati~1a ~~hJijihm1'\11~m~rN5uLi1tNlJl'illnn1"i'\ll,rn. . " 
m.lg 	 a 

~rFljja~~VI1lJ5,)"ilJ7:llm'/Ja'ltJall7YlrH lUflJ'l . 
m.m 	 na'U')a 

Gl~ij n~'U')a~~VlllJij')")lJ"l11 &i'lJ ~~allTYltl,) lla:::tl'l1 ~'illnf)~'U~'UithjW'll.h::~~ l?i'U n~'UL'\IIiJlJltfim 
.­

m.e{ am'HU::LumtlJc1a 

Gla'lmauvmfl1,,) hlUlJla::: 

.oJ '1 -:'I" " "" 1" ,J ,", .. 1 . llJaYlTIOJaaULYlFJ15 Ll1f1::UU'UYlllJtftl C: .G) UCl1 VI ~ Vlfl::ll'U'Ul\lCltJ'lJ tl'llLVI m:ClOlfGl::'llf)~Vl TI'ilatlUnnfl'U lJ.. , 
ljaEJO"h m A:::LL'U'U LLa::hJiiamtru:::lYll~ G) A:::LLll'U 'illnc.Jm1'ilaaUfI'UlYlA'Ul1d'l 

" 



m_~ ~~u.u~m..lamJ 
YiB~hi'Viu~~u.tlantl (l i.l)J~hn-d,hlJlh~nmJ~H L'lill LGllJ~)J 7Jlla~1 6i'U Y1TIFJ m1~ =5'Ua1'U~~a 
~~l..!lhl ~·nna~l 

m.'o:> i~m~atl'Uml11"l, 


m .';).G) lnnijm'l1i1V1lln'UdiFJ 1'M1"lf1~V11)J"lfiJ~ua~tl~)J10l~n!l~)J1EJfhvtll~ 


m.'o:>.m "'l)JH'['lfL~u)Jum'lVi (UBLL'Hlczi) 

m.';).ct nl"l~bmhhrn"iBU 

LlFl~L:aU)J Aaah~ LLFlCll.ziU)JLliWLl1V1 'H~aLl.f)tH:amma
u 
lAL'UVI t1ri111~mh1~~1~~m1)Jn'U tll 

m)J1ruhiLnlJ G) 000 iJClafl~)J~flnTan~)J 

m.';) .l'l' "'1)Jlinl'l1"'fl11)J'H11'ULLl1lllh~la 
m.n! m1)JLulln':iYl - \ih~ 

~tl~hhn'U rn .l'l' 

m.e: ~ihJ't1~6 

rn.C:. " -;Jl'Ul'U~~'U'Y1~6i~vt)JYl ~rl.:JhiLn'U G) x G)0 G' '[Fl'[aij~tlGl1mh~ G) n~)J 
rn.C: .l!J nVilifulflf.lOfln ili!l1mt Yia~hiVfullJGl1 tlti~ O. G) n~)J 

rn.C: . rn LfJllrl1fJ3LnU Ift~ lYlFJ15l3lJWL~lJ ~cNuaFJfl":h m ~vGl1mh-:a G) n1", 

m.C: .cL rin~ml~"i1 ~fl~hiLn'U ,,00 IFllaij~aGl1l}til~ G) n~)J 

liuw"Jt:Jal,rVl~1um"lflJ~U')'F.I~a~a1V1 t:Jilnl~L:jFJui'a[J LLCI::ifIl.Jl"i (),utl'lIilJrn')~)JLLa~rnWlJL;jalJ~ln. , 

~~anl..!'lf1mfJlH)nllil 

:' ....1 1 " 1 . " 1·... ...J 1"../l'l'.19 'Ull1lJmlJB'lIfN~Hl ",~~ lJLlVla~m"lf'U::U1,)'J Vla~ )J'l..If}Un11'Y1"l::U 1Y1~alf1. . 

~.. on......, t 

"lfaL'lUnt:JaViflOl'tl l"lllJ )J~"'"NVI~ )J::nanVliN 

,blJtl1::nalJ~~lflty 
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(Ol) lIuVllL~::t.rhnrulV1~l~hJ1_hJmm'l tiliim')hiiijlqn'Ulau111'l!:'41imrmJ "1'lf'1ViqnuLaEJ" 
~ ., 


(ct) lilll'tJmiiD 


(a') 

('0.» 1U l?iau U~lll Lln::1U L~ClU u~""lJVlmEl• ""~cl'1j'aAl1lJil "A1')u~lil1'lfia'U (1u L~au u)" 
..,J ,,_ 	 4' ..J." ~ ~ AIII.J. 11..1 ... 

(rV ) lItl~rn 'W'HHHnU11111 'V'l'5 tl lJamU11ij1'l VI'lmfl'ltl'lVllJlum')ml1~Vll1::LUUU
'II 

1un'5ruihiJl1~lvh~t1r.;L11ft ~tl'l iiHl1lJVllJltlVi'l'lnUIlTtfll11E1~nlV1uViHtil'l~'U 

rV.G) 1u lu~;f ""lJluii~ ~nlJ!VI[)'l~il,buth::nmJL~[I1fi'u 1111V1rJn'l'5lJl1iL&imnu lU'l!:u!:L1nl l~ifJ1nu 
rV. \9 n1'i~n~lmh'llla!:m'lUCllJ~U 111luU1UijlllJLl~Um'linGi'1[)til'l~fh""'UVlvl ClhJif 

~ ~ • ~ .., .., ~ . 1 .1 	 -l 
rV .\9 . G) 	 n1 'l'lf flijll[)Ul'ma::fll'lUDlJ'lU "l""-iUfll'll'1V1ifElUrI'lLLuafluittllJ m'5U'l'l~ LLa:: tmCl'l'l1mtILLa:: 

ual fl li~ml1mh'llV1uiihilJ:nn1uL~[nnu ~'U'"l'U Ol ll'lhUIl1l1U::U'l'i'i) Lrlaijl'll~aaUUal. . 	 . 
rhVluVi 

nI.\9.1!l 	 m"1~n ~lmhHLa::nl'HJ alJ~U i11""~Um'll'1ij1a[)lJam:fru::,rl1u a n~u'la LLa::an 'Mcu::l'ifa 

alJila '...,1iv11Cl[h'l~cJ1Um'i11V1aCllJijll lJtia rV.\9.G) Ual ~'Ul'U m Vlli,)uJl1l1u::U'5'l~ Lria 

m')'i)aauLLa,)v11tJthl~r:miJultJijlllJtia m.G) O'ltitl m. d W'i)!:Otli,t4nl,rVl a'l~uJuLuu1UVlllJ. 
~ ..J 0 

Lfl (u'i'I'YIfllli'U Vi 

rV.\9.m m'i~n~lm.h.:Jl a::m 'l tJtllJ~lJ i11V1~lJm'l11V1aElU1ViqL~aumnVll'5 mllJliJun'lVl - ~l'l Llit:: 

'il~Ul'1~U 1i~flGi'lacil.:Jl{i) tP)1h{lJ"lln~UL~tllnU :5''U1U a: VlU1UJl1l1u::m'l'il ullJ1l'hltlU!illCltil'l .. ,. " 	 .. 
.,/ v., , " ~I 101" v..... 1., '~~Ico 

')')),J llJ ll Vl'S1"JatlU lmlV11fJtn'lVltl'lLulJ umm.IfJ m.'oJ rt'l'lJ il m.e:: W"l::omlt:J'" lJVltl'l1U'U1HuU 

u VlllJLflru'nl'1 flll1UVI 1. 1 ~.J • 

rV .o1 lnru.n!ilViRu 

"'. 1 v ... U 1-r 	 tJ "d I 1'"'V 'tI 	 4 .(i)1()[J1'.m-n lJVlEI'lVl[)'lL U umlJ'lJCl rV.19.G) t1tl rV.I!l. \9 n ll::'lJtl nl.\9.01 l!n'lJ tl 'iJ'l'il::(lfJ11~a lJijlrl'l1U 

JULUU1umlJlJlVl'll\ilut:J~~nru.nlllJ'lflJd- . 

e:: .G). G) 111Llvl'l~'lfl ru::~VI11'1ifCllJ U,):: nEllJ~ltJ ~~ii i'l11lJ'l'il'UltUllJm 'SViTI'iJifElU f.Jn1,j~a'lmh'lti'Elt! 
" 	 'U v 

If AU l Lvln::;fl'U'l::UtJnnUml~lLa :::llifl::LLUlJ lV1uaa'S:: 


e:: .G) .\9 11.:Jv11Elri1'l~n1';VI tl'lllJ~llJm::Liftl'l~t1Tl ml~iftlUlV1Unl'i{i)TIvwiJvLla::::au 


e:: .G).19 lia'mnru?1m')111fl::: LLlJU 111ltlU1tJVlllJVlln'l~ G) 
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~Tn3~ G) ,,,rmfl(U,rnl''il\1fl~LLuu 

('Ii'il G.G).m) 

trm..ru::li11tJ ~tl~jjtrn'l:iru::~61mlJ'lf'UCiI'lJu'l~ahj~H tll'lij 

,)tlll&ilVlil1~Ul'llanUeW l'lilJ ·HW~l'YIiJ:.:JlnnT,) 

~VlLLGi~ hWl'J'YI~ilfhlJ 'Vl1 fl jjJ1Vltl~'VI~mrl 
u')~')au"j'S'J tl~~1EJ ~u-lhJij~1"lJl1111ilvl u-lcllJ. . " 

a 

m 

m 

G) 

G) 

na'U'lil ~il'lijn~lJ')"~~ Vll lJi'i,),)lJ"lfl~'lItl'l t,mlJ.JCilfH lla~ 
UTIA'ill n n~lJ5'U;l'hjVi'nh::il'lA l"li'U f)~'UllIiJ'U 

l,Rrn 

m G) 

an'l:iru::Liltl 

alJt1a 

OJ G) 

l"'~,)l~-wil~ 

G.m nl,)'YlVlililU-lCilm~mJ'U tlllll,) YI11 lJlth.m,)VI - ~1~ ~L(1~JlllUnlifCl, 
1 !'l ........ ... ~.. .,j .J tJ oJ ~ 


'VI L'lrli'i'YlViailUCill lJ AOAC 'VI') fl1i'i'YlVlouUillJ'YlL U'YlEJulJ'SU 

G.a n1'l'YlVlaau'il~lJ'Yl~6, 

1'V11?ii5VlVlCltlUCilllJ AOAC 'VI~tl BAM 11"iili5'YlViatlug'U~LtJ'U~EJUlJ-rU 

-ct­



i11~tlU1fl fl . 

.Jot .J. 
n.G) a[lll.Jl1vHLL(t::mAl'll1't11 

.J ot ~ ~ .,... ~.J .J 1 '· 1" - ., ,,~. - .1 ~ 1'" 'I
n.G).1» 	 am\Jl1~-3mmfll'lUa::l1 LnmfltJ~ mHlJ'YI'YI~:: lJm 11C.la~J)ru?1l1mLn~n11ulJLutllJ GHltJ ~VlfJ 

" 
n.G).G).1» arnlJ~J~~')tl1f11'lLLa::u~L1wlVl tJ1a\J a::mlil hiihh-u~LL1J:::ua ::: anu'ln 


n.G).G).19 a~wN~ln\J~L1Wl1~aCfmu~~ijqu l~J.h rr)lJ lJlnijVlun~ 


n.G).G).m hj[)rnmiLAfJ-3n'Uam\J~lhr~dl £J~ L"liU u1L1ruLvn::L~V-3a~i' Lll1ci~ L nUl1~EIfh~(ilt1tl::

" 

n.G).1.!J 	 mfl1'l~lilii'ZJU1VHl1lJl :::nlJ iifll1EltlflLLumLa::otlafl'11uan'Mru:::~~lmLrifl1'lUl'HiO'l:n fl1'llil 

mlJ.Ht::mVl ua:::a:::Gilnl Ufl1'lU!lUGi~llJ l VltJ 
cf .t .., .J 0 I " V QJ .J _. r

n.G).19.G) l'flJ wl~lJ~ ll(t::: Ll'fVll lJ 'tl a~[)1m111m nmtTI'lVl1tnaVll1 f1 'll1U l'lV1J l'I1f111lJa:::mlil lLCI:::'l1tllJ. 
1 ., !'1 ..I.

LL'ZIlJ ", au LlJaJll'VfrlV1V1C!aVll1Cll 
" 

n .G).1.9.19 LltJnU1L1ru~lilaElm1JurlVl,hlJ hia tJlnal1tl'lCf'lll lliii~~'ll[)'lyfh.n?iuall1~ahh~tJ1ir.mi'U
" . 

n.1.9.G) 1l1'lfu:::11~atluf)')ru1lJnl'llil~alJ "Jaou c.JaVlnru-n lil~ln1aVl iii.hL:StJU hhlJuaulJ al-3'tl1A11lJ. 	 . 
Cf:::mVl1~~ltl 
~ II!!lI .d <v .... .J.,.., gJ 1" 1 1'" ~ n.1.9.\9 Lfl'la'llJa LmcN~n'l Lln::aUn'lru't1 l'lf a:::al Vi L'Iu.n:::aJJnUn1'5 'If-31lJ lina mnVlfl11UUlualJ• 

~VlJ'llGi~lEJ iiU1lJl rutVlV'lW a ,)1lJ~'l allJl'H)lil mllJa:::V1V11~~1I'JLLCl:::~10~ 
n.m fl1'ifl1'U fllJ. n1::U1lJf11'l'th 

n. m.G) 	 1Vl ()~ULLCl::,huc.JnlJ'llJ nl'jrh a::mVl iiflrull1W~ ii fl1 'Hil~"'~m'hA11lJn ::: mVln aUlhlU1?i. 	 . 
n.m .\9 fll'jYll fl1'jLn'U~mn fl1"5'tllJihu lLa::: f11 'l"lllJa'l hm fl1".iUa'lOlJ fl1'lU lJ l~mJlla ::: rn 'lL~mHamJfl'l 

_ <v 	 " 

~fHilJ)ru?1 

n.u' fll'lCf"lllnUlCl n"Hh'l'l~n 'Ml LLCl:::fl1"jlil ml).Jn~fl1 Vl. . 
n.u'.t!) tllitlial'llilmllJa:::il1GHA~lN)jf) LA~~N~m aun'lW LlCl::ii811t:l'lc.rih LlJutlla::mVlllOdhRlJlru. 	 " 

L-Wtl'l'Wil 

n. Ci'.~ iji5fl1'lua'1I1l.JllCl:::fh~~rff·Vli'u l l:z1El LLJJ "' ~ lla:::iJlJc.J'l hrtlfl'lil1uu~nru~'ti'~llJmllJllnJl:::alJ. 
fl. Ci'.m ijnT'lrh:r~"llEl:: ~~aflu'jn ml:::Jlif'l mh'lllllJ1:::alJ l~ahinaliLnVlm'luuL~aumluo'la~a~t1ru.n 

" 
n.<t.Ci' al'llfliim?ial'lvhmllJa:: il1~ tLc!:::1"lifh~~avr)lhL:z1aLLi~:::~~m'l-1 1"lf1lJmlJlru~Ll1lJl:::nJJ LlCl:::Lnu 

~ .J • .dl!'1 .... 1 ~ ~ 11"..JA 
LlUfl~lflU'lL1rul1Y11 Lwa lJl"'uULuaUa'lrtc.JCl~J)ru'n VI 

fl.G lJflalmlLa:::a,/Hrnl:fw:::tJa~~lil. . " 
" 

~111't1nAU ~a'linl:flmllJa::El1VlalUUAflah,~ l'l1lJ allJL~a r.rl~a:: il1 Vl ijr.i'lACllJf..JmyjaUa'lolJllJll1 
" " , 	 II) 

LalJf..JlJlHiuCl'l1lJf..JaVlnru-n llJ'11L~hml1 al~ija1MCf::mVl~nfl~~oaUU~U~'11lJ l1a'lfl1'llil1a'l,!'lJl 
.J... 	 . 1LLCl:::LlJillJ mm u'lfl 
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(llunfl'.mqlJ) Mrs. Namjit Suteebut 

2. ~lll'Hl1~il'il'il,ju EmnnJ 1 ~~1J 5• 
t:mJl'iihh ::: ~l flW~1'YlfllU hVm1m'ilJfY1'ff~{ 

lJ'tn1'Y1Vl~m'YI fllu hlh1'lflJ.:jfl{!'W'.i ~ Ufl ) 

• 	 ... .... "" • ~" " 'I'" "1 3. l1U 1V'J 1'J'YlfJ~'YI~~~V !~1:Y~~1f) 'YfHllJ'IUJlVl C\\I !'Y\'H'1'Wll 'Yl'HYl1 m'l::: E-mail 

168 f1UUff1V VliV1 U'tll'J 1911~YW 111(1 l'\J\Vl 'fl TII'l m..H'Yl'V'l"1 . 10300. 	 . . 

h1':iR'Wn 0-2282-8531 -2 ~(J 2105 h 1'Hn"j 0-2282-4490 

E-mail: nangOIO@yahao.com 

4. lh~1~fllJffmn 
~ Q..I Q rI 

l'Yl .U. (Q~1:Y111mnHfl flI'l1 ) ll lf1lJ11 11'VWl flUft.:J'\J{!l'UmUl1'.i 

1'Yl.:U. (l'YlfllU hV:}flfll'V'l) 'il lfl lJ'I-111'YltIl"V1:Y 'J'lJ CI1'Uflj'U'I'l{ 

4 d d 0 Q I Q c£ Q 

5 . 1:Y1'tl11'lfl'Y1lJfl l1lJ'l51'U1ty'W frfl (U\9l fl9l 1.:J1)lflll'llflll frfl'lJ1) "j :::lJ'ffl 'U1l'l51fl1"j 

. . 	 " 
6 . 	 lh:::""11fll)ru~hnUl,rV,:jilUfl1)1J~'H l '.i .:jl'U1~(J'Yf'Jmu1'Ulm~fl1(J'U Boll J :::1 'Ylff 

- N~T!J1~ulm.Jfll'.ifl1'i~\l')j'U1m) lJl~ fl1"j l lh'i'tl lf1 fo.:j~1J ftlJ\,I''V'IJ lJ 2546.. 	 ... 

2549-50 

- tl111J1~U1m .:jfll)fl1'.i~~'U 1 ~al'ulw cnVl'\11) 'il l fl~111HllJ'Um~tH) \Vlftl l1m 'nJtl1'11l'.i.. 	 . 
~ull'.i ~:IJ1 wtJ 2550-2551 

" . . 
- ~~ l1J1 ~u1m ~fllml'n~wJ'u l Ha91nW ~fJl'Hl'.i 1)lfl t1,m'h~1l1'l'1V I'Vl 1J)Jc\~1 1'YI NIff'.iYj f1'il 

~ull'i:::lJlwtJ 2551 

- tli l1J1~[J1fl Hfll'H11'i~WI'U l Halil n w cnOl'l'tl'.i mJ 'i 'i 11 'Il l mh'l1'uC\r~B~VlJ'U1Vl~h'Hi'tf1J 'lf'U 
~ 	 ~ V ~ 
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I. 	 ~ij - 'UllJrt'fl n (fll £l11VW) UH~81J'rrt:y q1'.i'.iw~ml 

..; '" 

'IH) - 'WllJfffJ " (flllllfl,mqll) Mrs. JOMKHW UN SUWANNARAK. 

2. 	 Yi l Ul1 tJ.:JU'il'ilti'W ~'lhtlfYl~~'j l 'il l 'j 6 'l~ ~'IJ 8. 	.. 
• .d 	 •.d "" . i'J/ 'JI 1 '" "13. 	 l11ntl.:sl'U'VlUU'VltYl1J1'jt:ll?\~~ ij ~tY::~1f1 'W'SijlJ'HlJlt1l'fl'tl 'Vl'Hl'Wl1 'Yl'StY l'S n~ e-mail .. 
t1tl!~!'Ylfll'U h\Vm1mJlJi'l'l'ff~{ lJ11l1 'Yl Vl"Vl'Ylfl lW 1,,[jn'lllJ.:Jfln'WJ~tHl'l 

168 fltn.JfY1~W1itJl U'tl1.:J1;'j ~rWl'Ul" 1'tl~~iY~ m .:J!'Yl'WlJl11tlm 10 300. 	 . . 


E-mail: 	jomkhwun_4127@hotmail.com 

4. 	 lh' :: 1~f11'jffmn 

fI'Hm 'S lJfl1rr~'llrw cYIl1 (Vll11'l !!n ~ 1f1 'l1'W1 fl1'l ) 1J'Yl'S .,r\1!lJ~ 

M, M (Master in Management) TUP-RIT 

A .:::1..;:1 0 q . Q & -Glo 

5. 	 '(1'1't111'111flT'J'YllJfI11lJ'lIl'U l \yl'Hffl:l (U~f1~l.:J 'ill fllnJf11'Jflflll l) 'S ~ 'l,/tYl 't1n'l!lfl1 ,) 


m 'tl lff.:JfllJ1Yllll mtlJ1'l11 f1iJlJwum1U.:J~'W 

q U"tJ 

". . 
6. 	 'iJ '):: tYiJfll'j W'n InV1 0Ufl 'I niJ f1l 'jiJ~111 'S 'Il'\.J 1 <ij v l1.:Jf11v1 '\.J UCl:: .!l1 tJ14 Vf1'iJ'S~ i'Vlfl 

- 111'HU11m'lf11'j1~u: ~Vlm.:J fll'j1<ijtJ ~'l YifY l '(1' l?I {fln ~~1.:J~'iJ'j~ nViJD1ln} lYw1'Wu ,) ~1'VlfY~~'W 

.:JUlh ~ lJ1WU~'U~'U 2 550-255 1 

- ~i1lJ~~tJ lm .:Jfll 'll .oV Il'fl ~ci lV'VlO~ 'Ylfl l'W invHftl?lnwcyJ'l! lJ 'I1lJl u,m 1~'W'W'1'J11J 

.:j'U'iJ'J ~lJ1 rull~'W~ 'U l'f.fY. 2547 -2549 

~':h lJl~V lf1'J.:Jfll'S 1~Ufl11lJ~U 'lfll ) ftmn~ Un~ fJ ru~mHu~ 'U tl .:J~(h ~ 'ilfll'l ft flfn tlOl'U'W 

l'Yl fl l'W hrhl 'l11H fl Cll'V1tJWlJl?I l 'l1~n95 nHH'l U';i::; lv95 '\.l 'ru t 254 9 

-	 111'HU11ftHm )1~m~fl,!j ~'Y1 Yi fY l tl~ {fl1'jtl ~l .:j~'iJ ';i::;n mHlll1 n l l'lU1'W'iJ ':i ~ 1Y1fl'~ tl\.l 


m'iJ'j::lJ1WH~U~'W 'Vtfl'.2550-2551 


" 
- ~~1lJ1~Ulf1'j~fl1'S1~{Jl'U';'Ul~v'Uflru~ !'Y1ftlu LnVfll1 f1) 'JlJi'l'lff91{ .:j 1J 'iJ'J::lJ l wr;.m'iJ n: lu'lnr ... 

iJ 2 55 1 
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1. ~o (.f1l1111ml) UlfJ U't'n'fl iJQilUUfJ-3f{'IJ 

(ill'l:llfl':Ult:j'll) Mr. NOPPORN SAKULYUNYONGSUK 

2. 	 ~lul1tl ,riJ'il~,rlJ ')'nrn~ltl11<lml'j 

0l'iln V'lb ~ ~lflW~ l'V1ft ltllnvfll1mj'JJ ftlff~{ 
• .J IdQ t t"i)J 31 1 .., .. '1

3. 	 l1lJ1V~llJl'lflV'V11l1l1ltl tll~HJlJ 1'11fl'~'Vl, 1mffl1 111:1 ~ e-mail.. 
'll11111'1m'i1m'Vlft 1'W 11:I(hl'1flHfl1:I~'j ~'Wm 

~ Q ~ 

168 fJ'WlJffH)Q1HJl U'IJ'W)'If 'J ~tll1J11:1 !'IJlI ~fflI tllH'Vll'l'lll1llJfI1 10300 

lmff~'" 02281 9231 -4 ~fl 1102 lmffl'.i 0-2282-4490 

E - mail: tee_biot@hotmail.com 

4. ll'j~-j~m'iffmn 

TYUJ . (L'Vlfl hI 11:lv;lml~) lJ111111 tJl~tllnllmfl'lff~{ 

.. d '" 

- ffl'IJ1Lf)1l\P11ftlffll 'HICl ~'lf11l1tn O'i1ff ll1m JlJtn'll~J. 
6. 	 tl'J ~ ff'UmjW~1~V1.u'6~n1JnWIJ~'H l'HllJ1~V.J~fl1tJ '1 'WUCl ~ Jl1 VlJ fJ n t!J ~!l1ft' 

I 	 ~ y y 

- ~i1'll~'h)[J lm~fl111~m~tFJm'jffmnm 'H-I~\P1'hnlJfflVll'liJml1mhfi'W!i.I{1 nrl'1J t!::;Hl 'rtft'. 

2546 - 2547 

- Hil'lJ 1~tJ 1m ':ln1'jl~m~fi~m 'J 'W\Pll'Wl~~llnW~~~num1.h~~Jtln~mnHr-3flD tl 'Vu'l'. 2549-50 
~ 	 ~ 

- Hi1'll1~[J1m -3m1 tl1J'W\Pll lJ1H~YU)rucvlDll'l 1J'il·lfl ,rl 1'HfJlJiJCl!.yiflf)\P1ffll'lm ') JJ61'111'iiJ 2550-2551.. 	 . 
- Hil'lll~tllm ':)IllJ m'j~\Pll'W lN~llilrucvl'U'WlJ' 'V1 t11~f)fl ~ ffl'l1m J lJlll'l ri 'HHlfl 'Vj , ft , 2550-255 1 .. 	 . 
- H'illJl,)[J1m.:) fl1jm'jl~\Pll'W1Nft 'fln w cvlDll11'j utl J Jtl'il lmhni1TI!~01~ijll j lDl;~ri"Jj'lJ'If'U 

'" 	 ~ '" III 

~~ 'I1-j~1:Il'f'41 ~1Jtlj ~lJlwil 2551 

mailto:tee_biot@hotmail.com
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I. 	 ~u - tnlJffflCl (fll'ln1'¥lv) UHtl'n!~'fn &-W~lU 

(mlllv~nqll) Miss Titipom Peng""on 

2. ~l l!l1,J .rihl~,jtJ l'nl fVJllJlJ111111t11C)V 

3. 	 l1'IJ 1V.:jllJ~U~~ ffllJl'i I:l~~~U'~ff::~lfl Vl~UlJl1lJ1V1n'IJ '1Y1'iffVl'tl1m ffl'i m1~ e-mai 1 

flfl!::; VITI 11.,1 1 {lVfll1m 'l lJf1"l ff~1lJ ..n1YlV1"m'¥l fl l \J i ClV'J l'lflJ'lfl{lfi'i ::; lJm 

d 	 ~ ~ 

168 tllJlJf1"'HWMl LL'lJ1'l1'tf 'i::;Vl£J1U1 C1 L'l.I~~ ff~ m'l1YlVUJ111lJfl'l 10300 

i'¥l':iRVl'Yl 022819231 -4 ~ () 2 105 iYlHI"l'J022824490 

E-mail: titipom3 74@yahoo.com 

4 . 	'lh ::;i~f)1'Jffmn 
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