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~,jyj thl~~tJ'l::~1JCi'll~i'U'U l'Utlll1l'lu9i'cl::'Il'ij~l'Ufllfl~:::l'U()()mmfJ1JlyjfJ1J 3 qtl 46 

'l,jyj 1~\l'lm'lln~ffl'l~llCi'l1~i'U'U 65.. 
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1IY1Y11 

o 

lIY1Ul 

1.1 ftln.uWlllUDZft111.l&i1f''V.e~ikv'n 

i1tlJ'H1nllihnnflL4'ol11~lJilOJ'HlthfitlJ~0~lnnfJtJl::lflmt11i'lfl i~JlJl~Ol~Uml 
i'fllJ1fJtufl1,"~fH01'H11n911Ui'l::1~11tJl::aflimlmnri~00fl"fH'flfJ fltu::~ifJV~ll1uilfll' 
ilfln::"'H11::~tJtT11iilJ.lliilUlJllJ01'H1Hlfll 91i'10tltUt)wm'W"0~191QMtJ~U11J1'4 1111114u 

un::~WlftJmum11~tJi'fllJ1ijI11111tht1OJ~~ ldo~'lfl.nftllJ\HrtlJi1fll'nh'l\'lfl"fl1111H91tJfl9i 

'~f.l1fitJ80111JlJ'Ut'{fll l'rtfflijV IrJULl1911M'mhiultlfl1a916'9111flll fltru~91 l~1JV9111mlull~Qfl 
... 'I JI 4. ~ , I ., ..'1'" ~ ..... ~ .1 I !! 

lIn::Ufl911UmflLfltl LlJt'ffll'1'IfI'~':lfl911~lU1J lfOJ Ufl6WCJI:f't6 "~uOJ'H 1fllfl""lJlJrr~flaltlfJ'H1fJ 

9111J1J1~60llri~66fll'io,,~liu1t'ffll U f1fl'illflrl' tlll~n1'i;;1l;11ii1UUjjfl11tJU1~6UOV1UOW11 

.1 • ~ .4 4.1.1 ~ ,~ 1 ~ • l-fl 4.I,'"
lnfJ~t'ffllUi'l::'Hlfl91flfl1~6g U911t'ffl'j 11JfltJl flfllUtlt'fflll'Ul lJI1JUl1l'11lJ1U Ol'ilfll l1lfl91ml 

... "" ... d'.l......... ... JI
!II'" I
n:ff1J"6~tf1''rt'W flO lHfl911J::1H U1U6Wtlfll1JU Estrogen dependent "~01'lUUOU9111m10~ 

tJl1flfl'tlUtllJ1fl91 

I "" ... ..." ... ,~LLU1m~Ollff~'tTl11q'~fll1'l9111JfltltJ911609191111Ul'l:OU'1 nU"'~fltl,j911fll~lYl'W .~ '" 

iifllUh:: 'l1n:RtJU1U1Y1ii~lJ1U tJ1:: lflfl" flU tn!tJtTlj U ,1flntlflllijtbul111"0~llflfllflfbu 
lYu tllflll'!Sflll lOflYU ~tJl:fl6tJflll tTU1f1111Y1n '\Jflllatlf111J.uaV~~01'ii~oq"fl1l111U 
! '" , " ... ... ~ I'" ~ 1..1 1 ... ,_fl'" .. • ..I
fl~rrlJtJnlju 'Hlfl91flllUflJ6'''6lJltJllJafJUU rJtJ1fJ 'H'IO l1lfl"fln"91tlt'{"'fl1'W'\Itl~'lfl'1 flUfl 

l~u1'6~ua:fllni9SllJ1'\n:::fJ:Vll 

l.ll"q\l1::Q'~~ 

lft~l::Q'~ftl:a::a]J 

1~tll~1J;j91fl1111tT11Jl'Hl, lJtllltJl:ailJfJWfll'rt tlllfln916111l1"6~tJl:: lflff'flfJ 6U 

~ ... , .. ..4... , ....
L1JlJ'HU~ lJfll'lQYl1U"0l1911Ul'::1JtJflltJfJ1J91'i1'i1ff6tJUl'I:mtlfl m1JH)~ tTl'H;tJ 

~~ tfl'Hml1J61'H1l ff~60fl'U6~tJ,:aflff'fl U 

i9IJ'U l1.Jft n1m1Ul:1JtJfll'i11fll1::"flll'lJ1afJ~"'f1~"{1J'tSlJ ,i4o~~tTl'Hfll'U01'H l'iff~ 
OOfl'UtHtJ'l :lflrf''nfJ1lJ 6lJ1ft91 
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_l. I • 
'ittJt.l";I:ift1;a;j'y 

• .... "1 1 ~ ~ ..... ..\l.J! I.J ~ I,"69111''tfl1;ftU"tWnla uu Ufll'tfl1r1911Un;l9lQftUn 'I"6~U9la::nl'lJ 'w 
~n1"ft mflttln1nf)~ UUU'Uil,i1U~U 
• ~ ~.., ..I ..., ... ... "1 1" ... ~ ~, ,
1"6"fllllIJntJ9l1~" nfll'il1JNn9lf)mllflft'lfnn uu \.I'lfIQftUua::fll'tflln9l1 UU9I 

n::lJijfllfl"f)~lh::'nff'nt.l lW ~W'tflJij flll1J4ufllfJl\.llHL~U191Q~U n'fll"U1ft 

~fllJ1ftfll1lJ U'tfn~~1Jl"fl~l91Q~U ('ulh:anf'l'lf;fl9il~lh::llltt) 

';;6hl"fl1l9l1fl1Lf'1"6~Thi'lJ ua::11'H1U~91ft'1'tf fl111J~Nn9lfll't111 dl'~'lt.1 
..\  -a'llJl1tlt1ftlnf)fll91QRunij'lWtnl"i~nfl1utl, ::Inf'l'lf;69il~tll::lfIff l1lJ,r~fi'fl1i 

GIl.. ..... ~ ~, ~ ,... ... .I 1"
flULflUlfl1Hl9lQft\.ll61'tfllr1911 f)fJ1~\lfl~fH IW flnlfllll~W'tfIJ1JUa::fl11lJY\.l 'tf 

" .. oJ .. !, .I ,11 1 .1 ..
6g \.I1::fttJnftl1JlltlfltJU~fl11U"'fl1::'lfJ"6~I'tJf)11 " ftfJnftnf)~llJLluum1lJ 

thU;11JUa::a'llJl1tl1l1'uuij1j;'~,;~ 

..
1.3 ...etJl'IfI",e~nl1ftmn 

.! ~ .1": ... ... -1 1"'''' .. '" ,J ..11lllfl11nfllllfl11lJUL1l6u"tHfflnUI'lflln UU Ul91Q"U/61'tfl1n'911 \.I"Unll~'tflJft 3 tnfl 

tnfln:: 3 i'~'tflft ;tf) 

1. tnfU'tf'U6 ,.turl i~'t11fttil'tlU i~'tfl"l;fJ~hnj i~111fU;fJ~110 

2. fllflflnl~ '~"ri i'~'t11ftUfl1UJlJ i'~l1itll1'tJ1J; '~'tflftq"'1W1J; 

3. fllfl9l;lUf)f)fl '~url i'utlft'tJa1J1 i'~ltlft~::';~lnll i'~ltlftl::06~ 

1.4 ,.I1;~~ft1tlil,=V;tJ 

m"lffflll'flf~d"::';lfJ'Ufl1"l1HUHu.nu un;uu1fift;llJ"6~~1l111JWm\::@jrbu 
oJ .J! ! '" 
lflfJ1'Vf)~n~tllfl'f)flW"n;'JUln 

l~6nfti1tVltlfl11tJU,nf)\Jftn1i1l.'1n1uulUfll't1lln9l1 un::n'l1Jo~i1,i'Ultafl 

"f)~ft"l'tf9Jfl111fiftft'11,"1I.11ii1uu 1ftfJIfl1l9l1fl1ft'11Jntl'tflUU1nl~~';nftilOJ'tf1 

1U11J'VU'~ 
..\,11'. '1[-' '1flU1f1Hfll'n::o::nn'tN i'tUflfl11U'ttfUf)"62JnUfl~1Jff1UlflfJ1'Vf)nlflfllfl9l1~'1y. oJ y. 

.., 1"'" "" ... 1 11 J!'1 1 1 " ..'ilft 'tfllfl11fl1J"llJ LffUflNnml1'VlU6~~\.I 'Uflmnfl'UllJfI flmff 't1Lflflfl11lJfH 

Ui1Jl1Ti1lJt1'U 11~UN'Ufl11u~ihl.l'tfl i'''z;'RtJfll11JthflOJ''f)~Utyl11 un::mnhnY\.If) 

ilOJl11'~fl1l1'Lnftfl11nflfl111JlaO~ 1ftO~nll1 'Uft'U10U1V1'UL~tHfl111Itl1::1~Ltn::ntl 
fl111Jlatl~"flftl11i'l!j.niil'U'U 

http:un::mnhnY\.If
http:m"lffflll'flf~d"::';lfJ'Ufl1"l1HUHu.nu


, 
.c:l 

lJ"YI 2 

, , 
.c:l 4 ~ _ u .c:l.c:l SI 

fltrt:itl1118fl18lJUUlfl~Ua:fll11~fJYI&flrJl"tl~ 

.. .......... .. ... ...., 1 til ... ... 1 .. .I

Mycotoxicosis 111110tHfllllOR1'4l!1L'Uonlotru01l111111l 11 flllOO.'UW~ RW~l1'U~ 

.1.1 '1 .:, '.1 .:!I ~ , Yo 1 4 ""I ..., ".., '"4 .JIU:U'Uog ~O1l1 u01111'n~n L'tI''U'Ul1 "~1110llln~"'tI''tI'\JR9l1~ '111100111l1Htrllnlln1lfHl::1I 

"" .J. ~ J 1 ~ .'.1!. d ~.., .1 .:!I" .. ';.:!I ~ 
t111"lJlltrl1~"\J RfHYO'ilHtr1l0vn1U .~l1J'Uo'U91n09l0'l"tl1""O~ufJ{lfl1'l0W~11l1'l~n9111Jfl 

.. .:, ,. 11 .. 4 ........ , 1 -~ ",.:t ""'.. .rl1nOflll1l1 u \Jflll"VllWl"~fllllOR"lJLUOnlfl 11 flJlOMU \Jnfl111~H\J 

1. ti'f11iho 1RO'lill'l11Ja'lll1Pl 

2. 'liijflll~R9imnm'911ibtl t1mr111d~'tJt)mr111d~11;O'tJV~6fl1h{1I11d~ 

3. 'hfll'ii'mm\'1t1t1111;otJ6;1'U::'li'~Htl 

4. nfl1LLtr~Htnfllli110fl11lfl1111LtJ~O'UUtJtl~"O~OlfllfflRtILn 1'4'::'\,1 trtl11'4~'U;" 
olflltriIL4on'~1tlJ'~1J1f1'~ 
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!1 .. ..I... ... ,I 
lJ'.J'tJ"IJNnftOmll"OJ'UO~l'VO" 

..I " .I ,~ .. , 1 _", ... :.1 • .. ... ~ 
m'''l'VO,,.::lIU "AtJUOl""Uft::ffnft IJ f1110nwuu'UutJun1J'W\lA'UO~0l""ua::"~ 

"191«OIJ9h~'l flO 

I. 0l"lnfutl1::fltJtJ~1tJ substrate flO "1fltnfltJ'819l'Y1~'''IJ1::ft'IJnm40'lu''n::,.ilR 
.. ..I~ .. " ••• ":!tWo" ,

2. tJll1WfllnlJIJt\1'IJ'Wl.I"0l11IJ1::flOOgl::"1'~ 10-19 % Un::fl11IJ'VUaIJ"nlogl::"1H 

70%~u'tI 
.. ..I ';,,(.1 ..,I • ..... • • ,I 

3. ~W".fJ1mll1IJl::tflJ '1~\tllUnm'VU'111fta::WA fl1tJtJl~1W'''O'' Aspergilus flaws .:: 

J! ~ ....I ....I ..-S.l ..-I" .I ,~, ~ • d. .. 
tfll~nOnwnqw".fJIJll 12-47 C a1U'Wll"1",~""OIJ '::1IU "A nn'AltJtJrul'~ "'01J1~W9I 
.I ,~..I "!'" ... ..1 ...... .. .... ....... • •
....I." __
'U ttAnqw"IJIJ" 15 C 'Wll"D14A1AtJ1nUflf21ll"tJIJ9I1~flU t::Haflft'''''\lfll~YURflU fl10tJl~'W 

"" .., G.... 1 · •,J!Fusarium spp. n~w"IJIJ'::"11~ 10 -12 C t::Ht\fltfU"lJ UflCJIJ trichothecenes "un T2-toxin, 

'J! ....1 .. J J! .. ""1 ....
Hf2-toxin Diacetoxyscirpenol, vomonoxin ""\n~wl1IJIJq~..U 11W"U'::tfll~tfl1"lJ ,~ IJUW 

....1 .. ~.,( ':..... ... ,J! •.1..1.1llft::GJllft UU (lmll~"nA, 2540) UOfl'lnUtHlflAm"lJntJUUlJa~'UO~tfln'lJ "IW vomiooxin 

• I"" .1 ., : J!" ... • 1 · d ~ o' , 
llJlWUllJlJ1.1fl T2-Toxin A~UU \nIJm'fln'''lJtfll''llOO1~ AOtJ1~"U~ nfllAflllW11'.J::t'I'llJ11tl 

ftl1'''tJonWA"d~ 't\',wnu 
, J! • ., ... ~o'...... " 

4. tffl11::fllRAH'UO~tffl1"U1AnOIJ"'01f1Q"U01"UnfllIJNam::nuflOfll'''''''lItJ~'YO 

" " H o'U 1 RtJttl , 11 1u~~,n'UmAIJlnml";,,,'"UIf1"O~I4u"ua::fllHr!l~tftltJf,::nAU'orm~ 
5. tI;IJ1WOOM1'iUua::f11fuoU'Aoon'.' "'lmIJ11l1"0~OtJflc;"'Un"a~ .1fl 5 ,,,ao I 

un::t.!;lJlwf11fuo'U'Aoon'cwA'IiIJ4u "1111L4o,, Aspergilus flaws '::tffl~tf"ivU'oOft~ 
.. J~o' ~.,,4 .I "' ... .1 : : ••, 

'Ul,nttlULatHnfll "11lJU10111tfOU1UO~IJlt1fllW"IJfllnA'Ultf1J0'ltl"UflO'U fI~"fll::"1'~nl1 

nn::tI~n nl1l~tJl&1 fllll~11i'nlJl1uf1a~aU"'111;O'llw::d11ftO~I~01h'tlHa9l1~U01111ld'91'1 lu 

lf1Q~u~jj14onl';qjlfiu191'::"11"'fJwthm~ol1111cl9rlftA1H li1ou1nQm40nlflrhJll11n~ 
..I 

011111 (~flll1~" 1) 
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Metabolized Energy 

(Kcal/Kg) 

hhfl'U 1'tili'U mo Ll~~ : 
'U1911H 

.u'111~~~ 3410 8.9 4.0 3.1 57.6 4.3 

.u'Tll~~~'U11 3252 8.3 1.5 3.4 58.1 4.6 

... _ !! ... .r ..I .. '.1 .. .!I ... ...r ....~ 
IUOUtl'llUlntnf1tJI09l'U'U ft'll"''lU~OYU11UO'::~~u~:afl'Uft'~nrlfl001191fll'l/O'l101aun~tJ 

~.. 1~ --'I ., .. '.!I ~..I1~" '" 1 ' , '..I,.J1_ ....UalUml 'IltlUultJflO'UU10U1tJ U9In9l'll1 9'nJOlllmnOl":; UflOtJflHtJft''UHUlOfJll1 'I111691HtJ 
II .d ..., .r.. A 

n''U6~UOtJU10 "'~lnt11~tlfll1l'l/OUl~fl11~6fJl 

... A: '" 1~' ~ .. ~ ..I. !! 1,,'" .. ./ ~ " rl'11YtlJ'a10l'VOn'U'U 'UtJ 9''l1IU'U6nt'fl111'l11'U~l1flltl'llUl{ftJ111tJ l1otJl~n'OlllfttJ~n"l 

1 .1 1 ,... ~ .., ... ,..,. ..I, .1 '" _.. "..I 
'Uu1::tYlff YltJU10 U"ml'lltl'Il::'H'H1a'11YtllU9In::'lSUfl UHfl9lYlmUU1 ul::ft'tJn1Jllfl11'lltln::'H11 

floufl~lla1Jai1Jaf6u 1 fi1ft1llfl::fh 1.g~ltJil~ ;~1~ftOuU(JU1&tl~1::""1n'11;;lJtiUf)fh~\l1~i~ ",ilu 

!'t .,,,/.. ~... .! 1~ "..,. '0 .I.,:.... il ~ 
lJ\l'1JUUfl1nltl'n::'Ht'I'11~lht1 9'U::9\'lnllflln"ft::Utl11lJlwutJ1Uln~u fl~UUWO&flfl '\I'H1Iln1 

1uII\I'~ lUOll1U,,\lV11tl tl11ri~1f1Q~tJ'H;HOl'H1ld'fl1'flll"~tl'Hlft'11,"\nf~w9\lIft::m1J1W"m 
.....1... 1"..1 ... .I ~ ..I .1' .. ... 1 1 ..... ..... '" 1

a'UYtllYl1JlIU1 U1Jnt11n::Ul~'UUllft::1UUft'1'"'lYlUTI'H"6~fl11109\ 1tl fltlYlUn fl111Ut\UJ 1tl 

.t..: 1 ' '~!'t ~.. .! ,.t!'t - .II1N9\YtflUIUU U6n.,lnt:: 1J'IS'ltJUf11J'\I'H1Lln1MtllVll1 lflJ'lI'Hln1tl111J1UUH1Jltn1U 

.. .r..l....l, .! !! ..I 1!'t _'Yo -, ...,
ft'UYtlJtlnt'WtJl1Ylln~'UUtJ6(Jua::1I1tl111JI{ftJlflt11Jll1qfl UUV'lJUUOQlfcnOWfl IW 

O::~fllli't1OaiU ;"nluu OHtlll~6MU l1iinonciu ~l1Jiiaiu li 2 ntlnciu IriU.(U 4.aa'11;;lIU9'i 

a::,rn9\'::I~Ua'lllf'l',rd"l'llffllOl011 OOUUtl&~'Uhtl~llJ OllU);'\IIfitJ19lo9\ootJa~ NftNftfl Uft::fJW 

tllYt"6~NnNa"'~lft~ \h::aYliIllYtllft::f111lJn'1I~lW,;ui~lft~ l1U1tJo~1Jij~1Iti'ua9\~U'~ 
..,. 1~.! ,l,.!I ~ "" •'lnmll19\ftO~"'6~ 111Lla::Onl1W (2450) ",I1OlUll1'lfll'rtlll U6l'H11nfl'l 50 "'l6fJ1~ "U11 

.l.l 1~ , . 
' ..HllYl"1JU1n 9U1nnllu Aspergillus, Fusariwn 11ft:: Penicillium Uft::l1tJ~lUNftm'''l1UI't11JrI'll 

~lJ'\J6l'H1,dl'~Qlt1l1ft::1"Q~tJ6ll111n'rf '1f\~lful\Ji~l119\I;rJ~''Hli ,f~I1fi IA6U l1JlJltJU 

2541- iiU1tlll 2542 (';\Jii~l, 2542) YtUt'fln;1!If)::~nl-fl6n';u, ~luiiw, 6Hfll1~8n';\J, ii 2 -flHfl· 
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.. . - • 1-1/'" ~ • ~ ~ .. -" J • .. Cl'll"lIllfla::Wttt::no 1'I1ffllflalOtl1110f10ofllsnmno'UotJnlOgntJ 

- Wtl1l0~CI'11,"1I- ., ~ 
- Wtl"O~CI'911 

- 01QlIO~d'911 

- U;lJlwtYlliil!l~d',rl\~;tJl(l'11 
- JI" ....I il ... .. ,s .I,n 1
ll1m'1JO~fluua::l1amatl~ \\I1111101n::lffllW ,.1 "ltltJ 9ItJ 

1. lft0n40'lflQ~tJ~11f~lla::ijfll1lJ~~lfl':h 14% 

d ., -.. ~ !"II~ 1 .. ... JI... ~_ ..
2. lfltJ1f1QtltJ1fl0011fllt1f11 n lU HlOtJlJlfllJ1Ulla'llJl101JO~n'UlllJa~lln::rml"" 

int1flUn 1f1;j 't\' 

3. d'lil'~'U~O~I~tJ'lflQ011fl1d'flfl-J'Ul'U '1 fl1,'fCl'l,1'1o~n'U140'lf1\1lJ'lflQAtJ011fl1n"1 
: d 1'1 .,,s ..I ... J .. tI "" 'L!1-tJ ...... 1 ... ~ .:. _1- ,~

'U'U1YCO O~fl'Ulyonl101Van9l''U1f'O 'UltJO'UlJl UJ l'Ilt'tylfltJ fI'tJltl"Ulun::'''lJullJ1W " 

4. '~tnll~1J011fl,d'fl1i'h'~'1t1Hul'Uliiu 20-30 'lU 
. "" ... 

5. l1JjUnltnllJa'::Ol91~tlfllW'1fUl lH'Ol11111H\h Ifll0~Ha'lJOl1111191tl1U"1::flllJ.Ofl 

IllJ,h~ '1 ~~01'1~'U~1fsj'fl1flJlJrr::a'lIl4n'1 ua::\1uoflt\' 

~ ~ fI.I'" ~ ~ •
6. tn'''n'CI'otJfJWtn''''O~Ol1fl'J''fll"a::-~f\Q9ItJ011fl1f1f110g1a'lJO 
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flln~~ 2 14f)11"n::Ull,"lj~UfH (l1U"~q'nlflHtT!WUf)~Ull,"lj) 
Anim. Res. 51 (2002) 81-99 MycotoDDS III feeds and their fate lD animals: a review 

Alexandros Yiannikouris, Jean-Pierre Jouany 

\h clllll.\ill~hJll~i 

.I,lhT<.;iiiuI tf(/'I'lI,I , ,I, Pil/'[/.1 illl 1/.1, AJlatoxins B1. H2. (il. (i2
I ' I 

,I. /illllilll ,1 

~ 
/\'/1:"( 'f iiil/lii 'l 'l'/T/II 'I',llIiii, O('hl'ato~dll A Ovc" "I"I " . ,,, ; 11 , : " , ,I: -ti ,:1: 11,1 ( H/1(1Ii1.1 

'I'~ > I 

" 

/\'lIj(jiiilllll L',n:a/l.\ l/Ii), I'. IIninlt', Patulin ()1I 

1 '" ,,,;:.' ,.'.' Boo, ,I,.' " ;' " , ,\,'Li ... IIIII,\ (1(/1(/11/,\, 1,\,11(/,1£1111,.\ lilll(/
J . •• 0=<;6 

FlI.\(/l'illlll ,\pol'oll'id,ioidL',\. F <,!I'£I11lillL'£II'l11ll, llirholherene!' (Dt'ox~'ni\'alf'llol)
I ' 

F. 1'1I!1II0I'IIflI, F. roaL'. F. 1'II,IL'III11.
I 

:.F. /I'i ("111('/ 11111. F. (/("/111/ ill£I111111 ~" 
J' '). 

FI/.I(/I'illl/i /liu/iili/ol'lllL'. F rl'lI/ih'I'£fllllll fumOlli~im B1. H2. IF 

, ' 

. :1,; ~.~. 
F/I.\£mlliii ~/,(/iiiilil'(//'l/Iii , F. (l/!i/i r1/'11 iii, Z('~mll('nolle ': 1 

F. ('/'r 'r ,k',IL'f/l'!ill' ,~ 
F. iiirlWiftril'iiit', F. (/'r!r!k',IL'!iL'II.IL', F. ,I IIhghllfli£IIi.I, fmilrie acid 
F. ,llliiihl/l1l1l/iiI, F. lilIFf/llmiL', F. hL'h'l'u.Ijlr'/'IIill, 

F. rlX,',1 ,':rI l'lIiii , F. ,w/£mf, F. 1:/'rl/itt'l'£1111111 V'CII, I I 

http:r!r!k',IL'!iL'II.IL
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. .... ... 
W~~0~rr11ytll n, ..d1 ' ,.111 1,.0 

co
ft'11ytll 

d... '"' ..Hnll&n~"O ,.1 fh9hq~ 

~ fd ..6:: a1110fl'1flJ '0 tl1fl11,.tllfttl~~fld'111l;ftl 

~1J1J1111,. 

01011 IQtllJytalJ '0'::~m'1l01Jlln::"1t1 

ijHnfltl.o~~llnlJ 

11ft ',jn~tHlln::6"1lfl11~fln~a~ 

2o-S0ppb 

;niHlJlJ qm ij01fl1Hld'lt11f!lJ d'~ ijtl1t11::Iytrru111ll~~ 

I~lUll IIn::l1'l\J ll~ tl1t1111 oj 

';11ijtl~llntl,U~1'~i'1JI·t;' 't.IU2j'IY;tI~Ign 

UOti (~ln'h 0,-3 ppm) ~dh'l1'IIn~'~ 

300ppb 

d co 
tltlfn1f10ncru 'Oqfll 'hll1'Io~IIHa~lhn 1tl'UifU lIHli\lJtl11111 

jhn1t11'1fnflft'llO~ IO~01flnllHt.I'i::ft'lf1 

IIft'i::UflllJ ijHn9iO.o~~llnlJ11ft 

'OIOOppb 

qn'i 100 - 300 

ppb 

1 QG' CII1 llfl 0 flCWU qm 'litlOllnlJ01111'i11100lJ01111'il,d'19:: 

01"OUOOflll1 nO~latl 

0.5-0.8 ppm 

~l11ijcVlJ '0 

qm 

A ... '" -n ffIlJ0011111 11fJi\fllJ011111fllJfI O~I tI 

fl~'11::'l1n11fJ'UJ1lu1::tI::mfl '1 m::iJfl 

OO'U l'U'09::I~'U~lfh~l11ijO'UlfJ~ lJH~1 

~lJl1110lJ 

ij01fl1'i~0,n::lJlJYlHli\'U111t11~ 

0.8-1 ppm 

'" fd .. 
YI 2 fltlfl'1fU '0 ,,,lJ111tiflI tYlJ 

ijF'm9itlfJij~1Jn'U 

ti"nfl1'i~ml~n~ 

20ppb 
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lOOO 300 300 100 

500 100 20 

300 500 
--

200lOOO 
I QI ., 1 

l'HlvtlJ1M '4lJ 
~.----------

I '" ..

q-fl'IvtOvtlJl 
+------------+----------

50 
-r----------

lOOO 
-r---------~ 

- A '" .I.l ... .l
l1ml'll~itmllJlJltJOlJtfll,"1I'lm'V011 

_fI! .....;... l.l .. 511 .....; 511... :: I .. ., :: d !II 
l'lOO'VlJllFU'Ifl itmYf)n'low~lIJ'Uft'111rnI1l'1J'U6lJ"'1tm~"OfllJlln::n"1 it~lJlJVn::1IJlJ 

.aiA' ~ .t:WII 1.cI .,. _41.. f: d _ ... 
f1"tH'llJ11111imUIl~ '1 f1~::rrllJl1('I~1~it11161hnlU1'l60.lJt11nl'UlJ mnhalufl6o.lJlJ11ftlU 

lluu11Enu1i4lJodnuyQ~"6~~60cilJ ~~61"hnlUl~u'fa'lllflij 'rna'fitl~lUrrlllflij lfi'~a 
111fllhlntllitulrnfllUn0n1Tt ,rju 1t~.(lJ OU d~ 1116'ffll1lJi'8'Utl~ "a(Jtl'lJt1mnllittf6Ul~6 
~ " • ..;.. ~ ,,I..; It "... .; ~ .. .!( <1 ..; " 

11lnlJl,"YYllJfl11lJ"1'UflllJ"61Yf)l1f1rr11~f1(JM\J 11lJlI~"O\lll,"6,,9II'UlmlmUlOtJ111a::O"lfltJ 

....; , , ".. 511 -";,.?' , , .. ... ,~ ...
lfllllfll11lJ1::tflJ 6(.l1~ lOtl fll111JlJ11f1 ..~10 ft'::tll0 lJU'tH ""lit'nll ,,11alUWit 
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1.2 	.,1Ql\a" (Zearaleaoae) 

;l1ftlUU flOOt', 

.11aluu (phenolic resorcyclic acid lactone) IrJUft'11~)J'lfU4011'un~u Fusarium 

~~ff11~1I"il~gu~Qnff!ln1nll'U genus l~tJ1nu'~uri fumonisin,trichothecene uat 

nivalenol ffll,"lI;l1aluui'~lrJU nonsteroidal-estrogenic mycotoxin ft'lUllClQnfl11'illnJ ilijnl'l 

th.u~ou,~ut)tJ 'u,""ihflrJUOUfl1nfl1'lw '11,."~ fl1ft'la fn~H IrJU~U 1ulf1Q~tJ 
~ .., 	 ...JI ~.. , ~ .. ... ....1. 

8ll111"fl1LW UUL"U mn01l11ftO~ 11 Uat UOll1l1,,9I1 (Sinhaseni et aI..2(00) ft'l1"'lIW~UU 

~ 	 .: ..... ... ....r
lomrnJullJOU'UIOOtJ'lmJU9IOU"O~mlHa9l0111llnfl1 flllfllttlmr1"O~11 Untft'11'ft)J'rU9tU 

II 

'fttJ1~U'lnlJijmfl"'o~lan l1U,;nh'tLYlff1Yw uattbtLYlfl'UU01JLOL;OfItlUOOfUUtJ~'~ 

(Yamashita et aI., 1995) 

~ ,.r.r y. 1'" 1 ...to4 .l...t ... o.r 
l"olln~uut::"UtJU"11 "'~1110011111 Uffm"'YlUtl1llJW'l~YlqWl1IJU 25-28 C 1'V011 

,.r 1! ........1 1 ~_I.. 1! ,~ ... ..t .. 
ntllJU\l:;rI'l1~ft'n"'}j.l1a UUIllV U 2 "lJ~ll1 Ua::\l:;ff'n~ "~111nqWl1lJlJa~"ln~o~ 12 

0 

C 

.11n1uUll1uff11~1I~iiqYli.,«ltJntJ86ftlJULOff 1911"U qmt:;'19iOr111';1Ifi1if1J1nflO 

&rloqnl 1 ~i'tJa'11 ~lIif,'1, tJ '::UC'f~~Olm1ft~lVlrJud'~ iiolfJ1::, ... rru11JU~~ 1~'U1JUn:;,r1U1J"'tJltJ 
'11~ 'U01&~q01~u"'o~1~i'tJ.llaluUI'1'tJ,u1,;;u~,gnU'ou (~lni1 0.5 ppm) ,::,h'lfu"'~'~ 

• '.l ...t , 	 " ..,
l1l0ftaO~nOUflll1UA Qnq01YlflftO~OOn1J100UUO "U1Aftl0fUnna~ QflqfllL ... rnlJfJ01\llUJ01U1:: 

, 	 ~.rl'ftrru1lJU~~'fJ1U111'\1'.1,,1111tJ.""....U n ... tJ111Jtl111JO~YlU9IOft'11'ft1l't'luq~... '~".l .. YoU"fl1.. 1'ft1f111 fl11tJ 'U.I 

, ''''' " "" ""1 .., 1 'of" ...t, "_<f .. ~....t:; 1JlJfl111J 1910a'1'.'1a UUlfI1ntJ Ul1lJ U9lnlJmlYlAao.nu'ft'9t~ 11111UlHft1111 "1I'ftU1"'O~ 

.,f ""·1 ,.. , !It ., ... -; ,J!'" 1'" 1 ' 1qYll'VtH.,lft uu U111W IlJU'tflJU Nftfl~1UlJ "aAa~lJm1:;"O~IOC'f fl1I9UIOU ~tmtJ11 U 

~WU'l1~fll1\) ...tJC;nnluu 14 ppm ,rJU1'tf'l1l1'11 L11Ul1UU ma1~'t\'i'tJ .11alu\.I 25-200 ppm 

fion1o~,rJ\.ILlft1421\.1 t:;JJ01f111tJ1lJ lla::nll"fnV''tfoJ'Uo~ 01tJ1::1'ftffIllVUOn 1ul1no\.llfJ1t;'lI 

........I .. 	 y. 1 _I .l .......1 ' .... 1! "......: " .... ...t
At!
"\.I1Yln\.l,,n 'ftAlJ\.IllJO\.l<lna \.IU ... tJ1111L"lUlI'UU1V 'tf'Vua::JJmlNft9l\.llU1J1.IOfJft~ 1191 \.I11Yl 

... ..do4 .... .oil 1 ..... 04.. ... ... !'! !It ~_I'" • ... _I ...
n\.lOl'tfl1Ylll.l1a \.1\.1 \.Il::AtJ ...... tJ (385-1925 "''ftlJ) m\.lLlftl 7 "lJ~l'tf 1I"tJfll'1I~lJn9l'1O~ 

.. II • ~ ....1 1 : ... ~.rmlNft~Ul\.lJJ Uft::
, 

lI ... tJm'9In,n~'Uo~ Cf11n \.1\.1 U\.Il\.lll ihYa'l1:: Cf1JJUa::l\.10 (Diekman and 

Green, 1992) 

2.2.1 'lWCnnmYlHlflilftinJ 

d'n}jW::l~\.IN~1f1g~a"l1 


tJ~llt11~1Y!H : CuHn0s 


lhl111'n llJ1n'lt1 : 318.4 glmol 

II 

http:Cf1JJUa::l\.10
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, 1 "'.J ....J · mm1£1:rlltl : £1:zntJ 'Ufl1l11£1:£11t16'U"UIlW acetonitrile, ethanol and acetone 

" 
(100 mglmL); 1li£1:£11tJ''UUl 

... ~ 

""'Q'Uflllffl' 

mlftmn;;1I"£1'UtntT"i'Uft::ml,tJatI'UutJft~''Uil~tllml6.:j.llal'U'U 1'Itril.nn1'U'U 

tT1SJ11 OQ tl~~C;SJ1~mjH11iU~1,rl61~"l~mli'tJtJ,:"1'Uu£1:t:QtlltJaouUtJiH~ftl1tf"6~1{tl1 
u£1:l'Uf)'U1tt,t1'Uoa,h u£1: ltJi1."n'U6a u£1: 6£1~1 u£1: ltJi1.'1£11'U6a "lSJchitJ (~ltJ~ 1) 4-1 

,:1tJnSJfl1tltJ tlnttl~(J1lufl fi6'tJ mh~"Mtlllltlatl'UutJa~d'iift11SJu"nfil~n'U1tJl'Ud'"{u,, 
... 1 1 ,.1 ..,.... 1" ....1 .... 1 ..I":WiII illtl 'U'H~':1'ItJ 'UllJtll111SJfl1tl'UtlQfl1 1'Utl"6-1."0 'U'Uua:.,10'U0£1 'U.W:"'H~ 

,n'::fll1'1'ItJcwl1n1'U'Ul'UltJ6tT1: tla:ltJ~nSJi,ltltJtl1i11nQ;b1,utlln'U'Hatl ufi1'l'Ul'UltJ"6-1 

.nfi'Uf)a,~umJ (Kuiper-Googman et aI. 1987, JECFA, 2(00) 
..,. ...; ..::I 1 .. ..., .J • ., •tlll'U'U01t1f1Hl.I1i11 1'ItJ 1.1 lf~'Un"t'I::'H1J0tJ.. tl1 1.1'01:" m:9'11t1Ua::11\1 t:1'ItJtlll"tJ010 

"1-11"lt1'U11fttl u1111''U112J':l'ItJ11ijtll"jmhmn~,f~ 4-1iiN"'~ml~iIIC;SJnntJth1tfltt'Wtl'U 
~ 1 ... ~~ Jt. ~-' , .., 1 d, ~ ... ..1 1.,,0\1£1 'Uf1'UtI-1SJ~O'lllrm"fl1'ItJ11tll''VtJ01t1Y11~ "tl'Ult:nJ'Ufll~lfatl"l'ItJ 'Ufl'U (Kuipe~gman 

et aI. 1987, JECFA, 2(00) 
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c

0_ c~ 

~r.I."~J 
:T.I_.~CI! 

mnhalV 

;nal'U'UfI'llJllO\lm"nlrJ,.nHVft'llui'O'U 100 CJ l'U Cftn,,~d''U''l~~~nhn1J 1211;olf 

nlllflii lW &lOlJ llJl\Jf.llJllJofcian~fl 0.5% ~ 60 CJ 11;0 '81H~t'\Jtt.lofoon'CJ~ 0.5% ~ 82 • 

...... 
(Muller, 1984, lJln'U, 2527) 

2.1.2 flllWiJ"TtIl 

l4Dn~nin'U'U Th,,r,flHt.I~mtJll1~mtJfl«lf.1" n1Jml'~i'1J8DfllJ'ULOnl",LV'U 

(estrogen) 11101Ofl'9111'HOOn (estradiol-E2) ijnv~1'Uil~fll11Jlrt'U"")J'II0~t'fll~nftl'U'U 9iotf~rl 

lfYn'!flV l~WlUl'tl::''Uqm t'fl1~)J'V11M\lij~nVtJV~mll~;ty'llO~i'~',; n~09l11ml~t'f1J9i~ ,-nlJ 
....t'.. , 1II.a d. oIII!I(, 

09lnm'sull~m'l::\'Ifl"lVHlOlfl~ (Yamashita et al.,1995) 'Ul::~tJntl~'::lJ~t'lm::n1Jfl'J::tntl'Uoul~ 

lJ1 n9iotlllt.lfifI''Ui mlfJ~Pilt:iO'U''Um1~lJ~~fll~O'''lt:iO'Uf11V11lJH IftHmlul\'~"llJlJl 111fltlO't.I,'U 

fll1Jih11'Ui\flftO~ \'Iflqfllulflflao~t:io'Uuoun::Unfllf.l''U'lt'11ftOlJl ty01"1'U1fJ1';ty,;'Uiol""1Jml 

n::nn'llO~nl 'ff111qjtl1t1911 ~ ~U~*HflaOi\60la'1JmH ijmla'UPi1'11fH'~6~flftOi\11;OlJi\\'Inn::an 
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.Ii , ....f A : "'" ... '" 1~.!/ ' "V1t1"'I.I1f1"t1~lfl~1Hn"rll1t1'1.1t1fl 'I.Iqm'lluruw IUtlltlt1lJ1JJU1 H ''It'OJfl1 .n..t1t1I1f1I1ft'fI~t1lm~ 
!'II.!! ,.11! ..... , ..... " AllJ'I.Infltll1'1.11'1.1 fJOJJ l1Nft'JJ'WU1Ufl~flqfl'"'flflft()"I'WfI'IJJtlJJm''''fJ10 1tOJ"()~Ifl1'()~I'WfI'll1t1UOfl 

qmft'11.T.aiit1 ~flf.a1l1fl1i fl 11flt1f1l11tti'lJ ft'U 'W1J'i()~flftOflllft::lfl~t1~I'"fl'tllrJ'I.I t1fllJ1JJIlfI.a 

... .... , :.11! '"' ~ ...... .J ... • 
JJm1fl1eruo~fl1()()U '1.11'::rJ::II'fl"t1~m'fI~lItl~Yl1'::..lJ 100 - 200 ,","lJ f11'1.1Nft"()~CY1',"1If1tlqfl1 

l,"fI'~fit1 m,jjl~l'1.1JJ'1toJlln::llOlcrl::Nt1 (Flaninigan et aI.,199I) 

. 1'"' '" '" .....1... ~"1 . 1 .IllJYI 2 flnt If\fnytlJ01fJ1::1'Wft1J 1JJlIfI~'lflm'fl'l.lt11lf'''YlJJff1'''JJnn 'I.I l..IlJ Ull.lfltI 

W'Hl9rnJWQ'U 


;l1ftluujj~)JliifJ1J'nftU~1Irtt11,r lulf1JalJim 1t1J"111t;Olf1Jfl::ltll (til LD50 m~m' 

..... 1 .... : ...... !'II .,. '" .r A
ltJlJl::m'l.l flt1 > 4000 a~ ZO,OOO mg/kg U111Uflfl1) fl11JJllIU,"lU'nJJJJ1fl"U IJJt11 fltlmliifll~l 

Yl1~,rt1~"'O~ (Kuiper-Googman et at. 1987, JECFA, 2000) 
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~~. ~ ~~., 
n~MtilfJU"hl"'la~Mt181~ 

l'4UHa't\'i~lUfl11n"ftO~ un::lud'9r),ifv~~'~i'u.nftluunl~1.hfllrJunftl 90 lu lUMlJ 

ua::ufl::nfl1UJh"O~fl11lftil';)JUlfln'hlud'ft1~uun:: ,11 NOEL (No Effect Level)lul1JJ flo 40 

mglkg/day lu"w::~ NOEL 1Ul11J'Ul1lrJu 100 mglkg/day 

ii"lf81~lla~nl11nm.~11~ 
fl11lfl"lfJ\J hepatocellular adenomas lUl1'IJ (B6C3FI mice) ~'~i'u .,1nlu\J lfJ\JI1,,, 103 

d'tJilllf ,fJui~if (NIP, 1982) 

~.. 1ftlnnl 5 fl11lflil hepatocellular adenoma \JM'IJ 

Dose (mglkglday) hepatocellular adenomas (%) 

Male Female 

0 8 0 

50 6 4 

100 14 14 

• 
2.2.3 na'nm1e8mp1i.8.A11i(w 


.. tI,. ·1 ..." • 1 ~ ~. n 1 l'
O~UU11 .na uuun::01!l'4\Jl 1I::U'l'" fl1~l'hl~"ftlnln"Ol UUlOtr "'ltU \J1'Nfl10 

ulitrl'lunqud'tflU1l0Utf"~q,,ifld'lrJ Im1111\Jlotr1"'1\lU 't\'ldo~'lfl .11alU\Jua::IUftltJO'an 

'IO~UU ijml1Jtrl1JllOlufllliun1J i1i'tJlotflft"'\J (estrogen recepw.) ~~"t1J't\'~ 1J"Qn liouJl 

\JU iu un:: ,.,ltJnlalutJ fllfl11i'U'Uo~9T1i'UlOa'lftl"u .O~lOtfftll'''OOa OU .'1ftluu od 

l::·trh~ <0.01- 0.1 'u"w:~ 6ft'h-.l1ftuon iu't\'UHn'huli mA'wnauon f1J't\'oo\Jn'h 

;niHuu un: tflllUftl1JO 'nneJ1Ulltlud~itJflUi1i'tJlOa'lftlltU'~ fll relative binding 

affinities 9io rat uterine cytoplasmatic receptor I;V~ftl1Jdliui~if 
6flYh-.'ilfll\HHl> 6ft'h-.nt;\JOfl > l1J1I1~~lfllUtln > .,1ftl\JU > l1J1I1-.,1ihwn 

(Kuiper-Googman et aI. 1987, Eriksen and Alexander, 1998) 

.·J1inUUtJ1Ulltli1Jlln::fl1::~\Ji~"1i'umrrlftll'\J,ruil a (ERa) un::wiI ~ (ER~) '\J 

l.an~~ijml transfected ~1rJ human ERa un:: ER~ dll1i'1J ERa, .11ftlU\Jl'41Jllt:arJ\J full 
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'..5'" R ~ .t.. ,'" ""1antagonist Utlu nntJ ERp '~l1J\.I mixed agonist-antagonist \.IOfl'llfl1J VUttJl1.,1a \.I\.Illn~ 

evHft\.lOft lY11111tl imitJ sex honnone-binding globulin l\.lnl'::Ut'f1ft,"11 

.l1a1\.1\.1 jjfmft0fl1nllYA~OOO"O~~lla::fl11lY!1~1t11~\.1 ,mil estrogenic potency .a:: 
, '" 1 .!I ." :,J,l , ... ... ,.!l" .J tI.J

lIf1nf11~n\.l \.IumflH species (Fitzpatrick et aI., I 989) n~\.I"uo~ntJ'lJflltJOft\nJ \.Iufl1 n,::t avu 

ft'11;llftl\.1uhfl1~Uft'110'iiui (KolIarczik et a1.,I994) Ha"O~lYll~l!IfiOft'11i\.llfllll1,..tJi1 
... "'1 .! l-tf .. ... " '" .. '" , ,d ,Gfl111 \.IU Ttl 11IOillfl11flftlV,..\.Il (I1JOnillUOtJ Arne's test) lIa::V·nJllf.1~lUl1lYllJl1QflOll::'H \.I 

ft1JUft::ftOlll«ft'lItH1UM\!'10'Ull (Pfolh-Leszkowize et al.,1995 ; Grosse et a1.,1997) 

jjfll1flmnl~(J1titJ tumor-promoting activity "O~;'1ftl\.1U ~~trl1l11Qnl1,rlnillfl11UU~fil 
... d 1 ,I '" .J~ 1 '" ~.. .!I '" " Uft::IOAlI::IH (carcinogenesis) \.I1UOWOtll1J\.I estrogen - dependent AVlIfll1"fll!llQ~tlllllull"Ul 

1::Mi1.:Jtl11ll1.(JlI.(JU'IItJ.:J;'lftl\.lu '\.1 endometrium 'UOUIUUft::fl11IflA endometrial cell proliferation 

.1flflftflllflflln"1J'hfl mean tissue zearalenooe concentration tl.:JlIln 1\.1tl\.l~d~l\.I adenocarcinoma 

Uft:: endometrial hyperplasia wnllth~tJ Uft,u,ttJ1Utl\.It.lfl~ (Tomaszewski et al .• 1998) 

Dee et aI. (1997) nH.:Jlu'hina1uu lill activity 'UO.:J cyc1in-dependent kinase 2 (CdK2) 

LIn:: cyclin 01 synthesis uft::m::~UflllliiA hyperpbosphorylation "o~ retinoblastoma susceptibility 

gene product pRb 105 1\.1 human breast cancer cells 

..iA' 
flft'UO~ estrogenic effect tlllflOl,..rrY18 

flll'~i'1J1'fllHft'tll~"lftl\.1u'lnfl1nh::fl6tJOlb lhl,rlm. LH suppression ~~'::'lh'h ,,,.. ., . ., .. ~ 
Mlflillfl1nIAft~'VO.:Jl::iIItJ testosterone l1l1fltJm""lI'U\.I'I6.a total estrogen (estrone + estradiol) ua: 

l\.llffrr'VltJtJHtl\.lu~jjolmll~lUlJ1~ (gynecomastia), OUlIWtlH,,,,,atUH (loss of libido) un: 

tJ1Vl::'1'fff'UU;~fi1 (erectile dysfunction) 

ft1ntJmULflfttPl1l"'UU":01rihmA1~"HI\IL'IftflLfl'Ut"tiLflfJft 

Endothelium l~\.I squamous cell 11111f11 jjnfll!lUl::I~u,.aftiul;ltJl1;V~ftOn\.l'tI 
(monolayer) 1J'UNU.:J~lUlu \'fA"O~"ftOFIlftOFI li1\1fi1~\.I'::wh~lnOA"n: interstitium tllV1\.1 run" 

_I .. tI' .,....... ~ ,'" " .J .!A' " uflfll lHl.nn9:lIftfllHU::flnltJlJl'V111.:JogmJWo1lll (basement membrane) n0W'lU1JWVO.:J,.nn 

~ .I... ~ . _2 tI ., "~.l "" 1 a! "..1 ~ ., ....nnl1JlU61'HJ1J lGf{1n endothelium 9::T.H1U l:lYltIfltJlcrnannllJIUOlltJ1J 9I(J9::111MUltlllJ'U9I111.J 

ntlJflJ1W91n~~'~19il.:J"1 U~1ut.llf1tma::ti~nty0J1W~U1hFmll~1fla1J1I16~n~llJl;fo11tJ1J 

http:n0W'lU1JWVO.:J,.nn
http:1::Mi1.:Jtl11ll1.(JlI.(JU'IItJ.:J;'lftl\.lu
http:O~;'1ftl\.1U
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..I .. ,J ... .. _I" .. ... ~ 1 .... 
HnYllfl~"U~lflflnlfl9\fl11IJH~lJfl"nl~ft'11'lntn"t)~l'lCU"6U tllnwn 

flll10tl6U"'ltMt) endothelium ~'~n~n1Jlh'l1'l'l,u"avi1" (sublethal injury) ,h'l1',iitl 

fl11lJN~tJfl~YIl~Cfll1nrJl 2 l::RlJ 

I. 	 flll"t)llffUt) ,nlll"nlJ ~'lmh~lflJ nitric oxide (NO) u,ilhll1"OAfl'lllJ ~tJflfilu 

vascular tone 111t)Hn~lU antiaggregation 'Ut)~ PG~ ,}6 platelet 

, '" ., ~ ~ 1 2. 	 fllHlOllCflJt)~ lJ1::V::Ul1 'lJfllJ'U1l1lJmll1~'fll1::11 mRNA ua:: protein tlV11fl11 

.!!I ~,J, I

l1~lflll::lt'UU 111J (de novo) 

ltlVfl11"t)lJffUt)~UlJU"'flijm"ui1fl111tblJfl11"t)tJtfUO~uutJ~tft)~J,jfll1'JUUll1J0111fl11 
~ I ..I ~ '" 1 ~ 1" .. 1I91flflllnfllJ'''1J11 tf11"H~ t1Qflt'hl~W ~v ''Iaa16U tlllaVM::\lflfl1tJfJlI ~m::1J1J 

l111tllJl';U 9111'iJ"lJ c-foslc-jun '\.Iflllfl1tJfJlI ICAM-I , VCAM-I, E-selectin, PAI-! 911'l~"U 

Nuclear Factor Kapp B (NF-OB) '\.11J;nw promotor 'Uo~ ICAM-I, VCAM-I, E-selectin, un::l\.l 

gene ~fl1tJfJlI urokinase, 1L-6 un:: MHCI "tJl'flllihY\ll\lllWfll::~\.I';;v~mjH'~v101nh"fijml 
.. ... I ,_~ .1..1.1 .. 
lTUJmlUCfA~Ot)fl'O~ gene 'Hnlmrt1A l'HHa l1l1m1llJftUUUlJtH91flfllllfltltll1:: vasodilator, anti-

thrombosis, un:: anti-prolifemtion ,h'thimllOttnl1:: vasoconstriction, pro-inflammation, pro

coagulation ua::/l1~O mitogenesis . . 
"ll'hml9l1llJffUf)~';t)a~ fl1::~uihl~ml9l0tJtfU6~or.h~ilJ"ft'\.I 1111tltJfll191f)tJtfUt)~'u 

... , d d '~QI ,~. 	 , II ..
l::V::Vl1 911t)Ul~YI'11\.1 "ytlltll "Ufl fl1::1J1lJOll inflammation "a::Hft"O~ leukocyte 91611Ult1 

'Ut)~ endotheliwn activated leukocytes '::11~~ft'1111n1uWA ,ttUtl superoxide, hydrogen peroxide, 
II II,.. fI 

cytokines l';U TNF ua:: IL-llll1n~ superoxide 61l6~ml11ft'~ lIn::iiu6~qYli"'t)~'Ut)~ NO un:: 

bydrogen peroxide "la1V11,r1~'Ut)~ endothelial barrier ltlVfl1::~u gene transcription ~t1'''1::'l1'jj 
..I.. ~ , '.. _I~ _I

m'iUtT~~t)Ofl'Ut)~ ICAM-I un: MIlC class I YlH11CJSaft'Ut)~ endotheliwn 1I11fl11llJatJlJUutH~tH 

E-selectin l1l0 VCAM-I 

TNF a un:: IL-I tI::m::~\.ImlUfftl~t)Ofl"t)~ adhesion molecule lln::01::~\.I endothelium 

'11'Cfrl~ von Willebrand Factor (vWF), tissue factor un: PAI-I ihl11'lflA platelet aggregation un: 

m::~U'UtJ1\.1fl1'j'1l~~91'1"O~la~91 
~ 	QI" •

fl'lllJCllJ"\.I11::111H Endocrine Disruptor un:: Endothelium Function 

ft'11~'~\.1 endocrine disruptors ,,ru genistein 'thnulMtJm::~u estrogen receptor llt1::ij 

cross talk nu cyclic AMP response element promoter 
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m'fl1::~u,hlln1~ G protein coupled receptors lin:: Src protein kinase complex a'1111111 

activate extracellular signal-regulated kinase (ERK.) un:: N-tenninaJ ]un Kinase (JNK)I SAPK 

pathway 1u endothelial cells (Ju et at., 1997) mlfl1::~ll ERK un:: JNKISAPK ,h11fjjm1t,h~ 11..-1 

. . "" t)fJ1~flOl\ltH 

Potent natural inducers ,.o~ ll..-I In. lipopolysachharide (LPS) ft'1111'10111dfJl\h11fnml 

..: "f • 
Uft'iHOOOl"1I111fl"ll"O~ infamrnatory cytokioe 1'nJ TNF-<l ,IFN-y ltn:: ll..-6 

;"iiluui91l11u mycoestrogen ~ft'rH'lfl Fusarium msum ft'1'11Um,rlfJl\h11fIOtt 
... 1 I .... ... ~ I

estrogen-responsive gene products 11111tllltt'U unQll pbytoestrogen fl1tlU'llln"nmn"1Jl1 

zearalenone ft'111110fl1::~u1il RaslErk ~nh1"lffll cell cycle progression lu MCF-7 cells (Ahamed 
: 001 , .I., ~ • .:II .. I4,

et at, 2(01) Ut)fltlflUUV~"1Jl1ft'ln1tttl1JU pbytoestrogen IW genistein un::.,1n UUllHnflt) ll..

I beta promotor activity 1u macrophage cell line (Rub et at., 1998) 

Maaroufi et at. (1996) 'lV~lll'h1ul1,,~'~i'1Jtt''',")j;'lnlllllYl1~ intraperitoneal (I.S, 3 

ltn:: 5 mglkg) 111unn148 i111l~"tdljjfh blood parameters nJavu'thW til hematocrit, MeV, 

11. d 4 oj 1'" A.... ~ .. oj., 1" 
'U1Ulumn~unt)ttlln::'lItt nl1fl"11"~1I"111llflfJl"t)~fl1Jfl1::1JlllflllU"~fll"m nl1fl 

Karagezian et at. (1997) 11fJ~lll'h.niiluu'thtJfllU phospholipid metabolism un:: 

intensity ,.o~ free radical oxidation 'Uo~ lipid 1ll rat splenic lymphocyte membrane un:: Karagezian 

et at. (1995) ~'ltl~lll'h.nn1ll\u11u initiator "'t)~ free radical lipid peroxidation 'u'111fl"olllillv 

un:: microsomal fractions 1ll11\J'Vll 

oj ,2' .. ~ · ... .1 .J't::ll1U 9111 tt'l'1nlllU endocrine disruptor 1'nJ crnn UutT1111'10n~Hnfl8 pathophysiology 

,.o~ endothelium 1tttJ01tfhllYl1~ mitogen-activated protein kinase cascade un:: cytokine-mediated 

coagulation disruption n1J'tJo~ oxidative stress-induced toxicity ~lfl free radical 
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mJlllJat] + 

+".~omHlO''Ii 

'1::~om1Flui1'UO ,ui1UOU + 
: 	 GI ,,,,,q.lU111Un'Uo ,nltlH 'UnUJ'Uu + 
: GI ~ J 

U111un'U0-.1lJYI~mlUJ'UU 
 + 

l:~lJmll1~-.1'UO-.1lmfllJu lY1u11YllmiJu + 

+L-__________________________~_______________________. 

l:;A'l.I~iJu~lI (TD) mglkg feed 

11tl11V 14 

'HlJ 1-6.8 or 5-8 lJO.l UU.R1n9l1Y1Aafl~ / 1U liJumn 6 nUAllf 

" 	 " • 	 9iolJ1hUlJtJ1lJ fi8lJlhUlJOnLtrtJ .... 
• 	 fllllt'lU'"Ul

~ 

ftYilU 

• 	 mUlA libido lun"li1~ 

...... ,.:....1 ~ .... 1261 tl.l
• 	 OlmlY1HflnUnI11ZnU.,:lOR1fUllJUnft14-7 1U l1ft-.1.1n "'lJOl1111 UltJ61mn:Olmn: 

1110'tltl161unnlth:lJ1W 1-4 d'tlRlli' 

d',rmn (11Jf1l&'~i'tJlutl;1J1tJq-.1lJlfl) 
., .. 

• 	 ~RmHUYlJ,"ul 

• 	 ~Aml~rHrutloflJ 

JECFA ,~ '~fil11UYltlllJ1W~'~i'lJ9't),lU provisional maximum tolerable daily intake 

(PMIDI) dl11;tJ~l1filuuH~ 0.5'Ulmfl;lJPioJll1UO~1qf1l 1nlfto;lJ ~~fhrl"~lmJlflmllf 
" ~1 NOEL (No Observed Effect Level) 40 'lJlmfli'ufimhl11ifli1'lfl1 1iilafl;1J Pi61\l (.10fl11 

" Rfllnluqfl1Ul\l 151U) un::fl111,g,h LOEL (Lowest Observed Effect Level) 200 'lJlfllo;lJ"mh 
" 111iflfi1qm 1fllnfli'lJ "01\1 fil ADI (Allowable Daily Intake) 0-0.5 'lJlfllflllJ9\mhl1unfi'1'lfl1 

http:l1ft-.1.1n
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J iilnfli'lJ ~U-3 u- Cj'ninlJlJ ~-3lrllJll1~l i1J'nyj'~u-3Cj'n61lJlJ (lh::,iJlJmwlr1lJV1ff~1 hw 

JECFA ill998) 

Concentration 
.., ~ 
111lJU 'HlJ.. 

'j/ 

111 

<1000 ppb <300 ppb <200 ppb <100 ppb 

J 100 - 5500 ppb 210-450 ppb 

>6000 ppb >300 ppb >500 ppb 

fll'lVl'l 'l~l~iltl11ft 

\llmJ1fll'j{hV~tl.:jff~1 U~::flU~ 'j1\l'H1tJ1111W Cj'j 16 i lJlJ 1 lJtl1'H 1'jff~11'~tllrI lJ fll'j ~lJiJlJ 

,... 
fll'l i.'IVlft'lllllD'tI-3 

ltJ~tJlJtl1'H1'j'li~1'H1ii~(JlilJii \l::'n1J11ff~1\l::ijtl1fll'j~~lJfI1V1lJ 7-10 1lJ i~tJ'1iijV1l'h~ltJ 
~1l1~tJ1Q'n1:: 

.:i 	 til , , '" 

'I1'IHYI 8 	 fl1'j"fl~WmHCjn~ilJlJ 1 lJ,j llJlJi1 li'Atl1'Hl'I,jijfl1'ItJlJdJulJ~u'Hn'I~ll 1\J'lJlJ1~ 

~H'l (\llfl Yiannikouris and Jouany, 2(02) 

'I:: v::nl1lnl'I fl'1'I Yi'li1J tl tloYll·nhlllJ fl11lJl~lJ~ll1llllllllJ(lflhV 

lUfflJflfI' l~ll'lJlmoflJ/fi~~) 

ZEN 25 ppm 7 ZEN 481 

a-zearalenol 508 

b-zearalenol 370 

40 ppm 21 ZEN 2.5 

a-zearalenol 3.0 

18.6 ppm ZEN 4.0 and 6.1 

a-zearalenol 1.5 and 4.0 

b-zearalenoI 4.1 and 6.6 
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I 

~ ... ... ·1'- 1 ., "" -".- · ~ . ..flll1-.1Y1 9 ftl1ffllGilla UUYlfll1'''U U1f1'lRtJtlflll0-.1tlUUn::Ul,..1 ..1-.1 llJlIllJlJ 2541-lJUlflU 

2542 (tJ.'Y1lJ-U10 'U101Yltl .1tlR, "fI"ilnfYll1u ,;tJ~111~ ua::';Uii"l, 2542) 
.., 
fl1tlUHtnl11'l 

rV'111"RUR 

lhntJrV'n 

tJll1tJ~l1rl-3 . 
'" '"mfltl111111tl-3 

. d 

1111:aOtJR 

tll1111'HlJUlJ 
... 

tnl1l':i'l1lJli1tJ1 H 
d 

01'Hl111lJUlfl 

tll'Hl1111J1U 

tn'H l1111J~lJ"'0-3 

ol1111Qm 

tJemJu 7B 

tll1111 

tJllJ1W;11~lUU (ppb) • .... I 

1iI1U1Ufl10tJH 

0.0-745.3 6 

5.1 - 30 2 

37.2 1 

37.4 - 314.1 6 

<10 I 

20 1 

40 1 

30 1 

60 I 

65 1 

46.3 1 

0.00-3.3 5 

48.9 1 

""~ I .....1.-' ~_I" .:ttlflHaml111U (Sinhaseni et al., 2(00) "tJ11lJl1J1W"0-.1OW"a UUYlffU U011111","10ltll-3 

'~(i-.1 800 ppb (fl11H~ 9) ~-.11nUfl1lJl"'J1u~nnfUfIH un::t1flfllldll1'Id'0-.1.(U"0-.1fttllUUlio .. .... , ,''' .~ ~ ~ 
1Y1Ulft)i'!''''fl1'U''fltJ ,lfllHfllWlJ1111Y1mlUI UY1.,'jl~ouffqllmfllJ-fllflQ1f11J 2545 '''0111 

m1J1W'\l0-.1;nn1uuluiflQRUlln::0l1111"'fl1'dl11;UtfmlullltlflaHun::tl1f1,,::1UOOfllW '11 

1,,~ ua::tJnlUU ih::RU;l1ftluuf!-.10-.1 400-800 ppb 91flHnm,ftfllllR.mftl1f1w::f1ioi-.11ltU11lJ 

tl1'~ \l:;,hfl11flflllltrtllUfllltli\l1-.1 'unO-3~U (l-.1fllltJUlnOU111,;nalUUtJUlntlU'Uifl'l~UWR 
tiH~ 'U01'H1'lti"rll~0111UU1f11nh'tJ~flllnRfl111J186-.1'lflnlltJ'\.ll;io'U;nnluulu611111",,,1 
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Sample Aflatoxin 

(ppb) 

Fumonisin 

(ppm) 

Ochratoxin 

(Ppb) 

T-2 Toxin 

(ppb) 

Vomitoxim 

(ppm) 

Zearalenone 

(ppb) 

Jj,mfu1.J ~ 

(lrillltllff) 

0.0 0.3 6.6 0.0 0.3 768.2 

Jj'lJ ld'U1.J ~ 

('~lril1Jalt'l') 

0.3 0.0 4.8 5.0 0.1 39.4 

.:. ... 
mnfl1''Htl6~ 9.2 U.O 12.1 46.8 0.6 119.0 

• 4 

~ltl:16l.1~ 

. 43.9 0.0 7.9 0.0 0.5 76.6 

6l'Hl1'HlJ1U 

(lei Mycosorb) 

3.1 0.1 9.4 25.8 0.9 387.1 

fJl'Hl1'Hll• 551 8.6 0.0 23.0 0.0 0.2 108.7 

6l'Hl1'HlJ~1l~6~ 

(lri Zannin) 

10.6 0.0 18.1 0.0 0.6 200.2 



, 
~ 

tJ't1't1 3 

.......... ..,

3.1. 1~l1JfJU11n{)tI 

1~lJml1~tlU1.11.1 Analytical research l~mll,lInnJ1tl'lJm'HlllihY'Hll'i4U-n\lllWl.y'U1J~flH 

1VWltlll'l'~fUt'l:;'flfllu l~u 111JO'1.1 Operational research ,'i4f.lli~'Ulmlff~1'lli'lJU1.11.1mmllih\!11l 
.,.. . 

1l1.11.11Jff1'U111J 

3.2.1 ·nUlOOlllfUfUUJ ..., , 
fl. fl1l1flUflltltlH 

'" • d 0 ~ d 1" ..s d.1 "'I • .1 ..,,: 1
~lUtIl'lflfl1mlrrnlllI01.1\lln H'IllJfl~~m1111~m(l111\llu U~:;1111unll1Jmm~m 'W 

l~mi1mjH\)lnm1111ff11~\l11lu~:;1~q~1.1~'.nlJm'jfl~f1ml11':i~m (111J 9 ~ij~) ll-U'l'~1J'~mh'l 

3 fJtl "UU~~:::fJ~1~1.1 1 f1i'l '~mi1util'l'rf'l111J" 3 fIlfl 'l1l:::3 ~'I'H1~ ~'I111~1l::: 3 m;'I mi'lll::: 9 ~1 
., ., 

Uti1'1 \):::'~~nJ1lJ¥ilmhni'liYlJ(l11J 3 fJtl) 729 ~lUti1'1 
A' d d '" .,. ,~.
l1Yflln1.19lJUU1'1 Y"'Ul:::fIltlrulO 

fIltlmn~ 3 ~'I111~ 'AUn 'Utl'jllj1J 'j1~1J~ ~fi'jlW1J~ '~1.1~lmh'l~'I'H1~1l::: 21 ~lUtil'l 

fIlflfl:::11HHln 3 ~'I'H1~ 'Ann ~1l1J~ ~:::I~'Ill'lll l:::Ut)'I 1~1.1~lUtil'l~'I'H1~1l::: 21 ~1 . 
mm 

fIlfll11UU 3 ~'I111~ '~un ,itl'l111U iilfi'U litln1tll~1J~lutiH~'I'H1~1l::: 21 ~lUtil'l.. 
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."nlMA"• 
fI{U1m .. 

... 
"""111• 

I11flno-w 


II1ftft::l'ueen 1. Y&nl; 

2. il:::l;~m11 

3. 'Ztl8~ 
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.I.c. 1J!. r 
ftU'UnU"lMJH 1. l,tI~',"1i 

2. &h'lu 

3. 
... 
'''U~11t1 
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".. _ I.d,~ d.. 
'tl1D~lJDUa;;1'01'll uu0111OlJf)1DtlH 

'" ~ "",~~ ., d '" , '" ... ,~ 'l" at ~ .11. lfl'D~JJDll 'In "t11Jlfl1Jfl1Dtll~19'1Q~lJ ",Ufl 'Hl'tnD11ftl1yl1",1t1CYUfI'UiftUuftlt1 

"11alJ ft11lJtll1U';;lJltl1 1 ~" lIft;;'",yut1yhVlflCYUfI'UiftUtfud'lJ"fl''Um&~1''Q'llflD~nlJ 
n'UDY'UDflfll::UDlJ 

=-------------------------------~ 

.1,,1 "4 ~ '" ~ QI I ...... 4 ~ 

lull 5 lmD~1I6nl11'1JIn1J"1DfJ1n"Q~1J (11ftl111'DU1) 


2. H;dlq1JI~1J"1t)dH 19wuu.U'hwUD~1"Q~1J,f~"' lJflD6fll~ tJ 5 fhul RtlU'iilJltl1 ,~ 
uri tY1'U1JtJafl&1U11 2 ~fI th'n;,~afl&1U11 2 '91llft;;~h'Umn~ 1 1ft Iftf)fll~1J\nnm::Uf)1J~Dd 

JI 

flHnftHIUf)~ufia;;th'U '11J'tl~111JfI 5 m;;ft'fJ1J.io 1 Wfl1f1Q~'l.J 

http:m;;ft'fJ1J.io
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3. mll~tJfi10thn::'f11nn~10~1"YI~,'Uqtt~lU n10'1faoo~mn~m::CfOtJ ltttl 
"YI~'ln~1'U~U'1~10~1'U'1~"O~0l::CfOtJfnUnnl!lw::nnl~tJ "'Ultt",,0~i10t.h~'lnufin::ch'Ujj. .. 
tI;U1WLfil'l tl'U ltttl'ftI;U1W"0~1f1QAtJ''U)1nn'lnml\hufin::tl;~ 

4. \hi10oulfltl~tJlria~l'UQ.nunCfiinWR~'U11l'Ultt"OtJUtl11 l1tJtllnQ~l1f 

fIltl'uQ~"o~nulgmj'Otl ",,"1'frJ1~;Rl.hnq~'1fuu'U ,~O'u'1f9T10th~~noofl1n~10jjml 
...... 40'" !'II ..01'" , "-"... , tid ..,ItI::tIU'IIOnflQRtJW9IOU nn::l1JUmllJO~nU lJ 11f11ntll~1 ntlUCUlll'l'lnOlm"~10tl111JW 

~1tJ 11ltilfi100H'tl2J11~O'1f9T1Oth~~'''''lfULfin::ri1u~CflJlfln'UI;1'Uldo,iltl1 
5. 'funln~lrJum::RnlCf~mnof i191~~1'Ufl~""WQ~1unCfiin "fOUfltJl;tlufo 

lJft"O~i10dl~ IW 40WR1f1QAtJ 1'U1~0'Uil~l~u9T10dH Uft::4t,.,hf1J"1,.tHfi10th~ 'lmrU 

.ntJl1UQ~1f1Q~U~'~riQ~1~qj"0'U6niulfd~lRtlutln&;1uufift::~lfu "fOUtltJiJ9IUftln&.tlU 
... ..J .. .., .... ,~~ ... tI"" .....,.-l.... -'I 
"On"Ul"'::'~~1i1 'J9I1tJl"Otl11Ua'::911n uml11~fln'1Iftl1::lfYlUt10~ llUflml 

6. 1R~W)1lJij"O~1f1Q~tJufia::YiiR 19ltllflf)oi1lJjjlflof1RflH'91~~lml~li1 

Odl~ 5 ,~uwtiu ud'11hullflfhIUatl"o~qW~lJjj1f1Q~tJll,jn::w" 'lmfu1"tl11U~l~w'f 
'81fl1ijlflof11~flHU;l1wri1Unftl~"O~1HI~tJ1f1Q~U 

'I. n11Ioouuucreuou, 
d ~ ~ .... , 1.J!. d .... .... .:!t ..1U""W::YlI'llLntJfl10tlH ~llJUtJOU01JJlntl1nuq""n1l'lO'U1JJfJ llJJfIll!lGllnl!lfllm 

"ft::G~LrltJ1fo~nUml~ftflOl~1,.d'fli' 'Yul(l"O~h~~l'U Im::/)110L(1"O~~lfJJ fllHl1l (11V 

n::16v~UnJ1Ja'omnJJ~lUfl1f1~1I1n I) 
.. I~'

ft. n11ft11t1lft11::"n18tfH 

.. .. -'I tI- - '" ... tI.. 40 .. "1 1 ~ ..
m'fln'1'ftll::~f)Hl1tH QtJflmlU'O~ll::RU lJJ10lft'11l'1l!1OW"n 1I'U UOl~11nfl1 

O1~l,.q01t'ht~'lt1 ua::1f1QRlJlf~lfu"~rlJJJJ1'~ 191vl., ELISA Test Kit (l1Vft::LOmtnml 

fln'~'"f1lfl~U1n 2) 
.. II/ 

~. ftl111fl11::"'1eJJG 
.J! ........ , ~ ~ ,.ai, d '.! 

- 1"nOfl'''~YfnWUllf1tl1v11J1U10vn:: tllLUnV n1'Ul1J~'tJUUlfl"Jl'U fl111~qR ,,1 

qR"tH;l1fl1uu~fln"YftJ'ufi10thnf~l11JR~I~tJ l~w'f1thUO'I1J SPSSIPC 

- H One Way ANOVA YlII~tllJ~'l1t1Ul'lntJh..:l'tl..:l';1Lll~tJ~"lJ;l1fttUU t"tJutJnI'l1t1 

lJiill1fi' 'II'l~'l~n1fi L~tl~m~ni1~4'tJ~~U'l"fltltl,j1~1 ~tl1,ilfJfl~tln11Ln"~1n.M ;l1flLUU 
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3.1.2 fl11th::1Wi'UJDtMftl1 

'RtJ'J::1lJ':9InJrr1JtHl'UJn\Jl::l1il~ flw::f1itll1\htl~l\J'ltltl1tli'JUn::&OtlW ~ 

tJ'J::tlotJfl1'J l«l'YO~11~~l\J~Hn~ nm1J1n un::lfl1l9ll1tll 1~0111U\J1J11~fl11nRtl11lJlatl~,,0~ 

~nii1\J\J'\Jol1111qm 
.1 "'.1 1" "'" f .. ...\ ' 1 " ..,j..,j., ..llJUtJtJtlWitRlJl::11J0tJ'J1J 111tltl9ll1tlllltl\J UtJtJlJt11\Jl1lJ \Jl10~fUtltl1tltJrrlH'ftl 

1~0,,rlfl11911 1 nlIORfl1' llv\Jf lla::rrllJ1101l1'tJtJn:qtl9i'1f't\JrrOl\J fl11WtJ,::t1 '~Ii1\Jmh~A 

lfttJ'l1tll::tJ1\Jtll1lltl\JfutJtJjjrl1\Jl1lJ '~uri 

tll1rrrl~fl11lJf'ltltJ1::rrtJtll1W lRtlf1itJ111tJl::rrtJtlllWl~1J1110m&ffn~"~rJ1ntJ 
" .. '" ... .. .. .;.. .. .. "1 ...
1l0~rrl'J"1I11n::0\Jftllt1'UtlR~'tlrrl1l't1l n1J'1~1::RtJ'0~rrl1l't1l GJnn UU1191111'''tJ 

, _~ ..: "z ,.t! .. 4 ... ...; ...I, 
UlIO~O\J"O~ltlllmm lYtOtll::'1\J 111tl1l9ll'Jtll~'J:;l1UtlO~0\Jftl1t11101n::ltlR"\JUtl 

~\JlO~un::ijtJnt1fl un::l~01i1\Jlh::l~\Ji10J1111M10Rfl110iitJ 'J lt1;1lJO'U~1t1 

rr::"'0\Jfl11lJflRlln::oiitJ11t11tUI',flflll~'tll~I'1;1lJOtJllJ '~inotllrYoihh1t1l,10 
.1'" .. d. .1"';.1 .. f" ~ '" untlllJntrufl11lJflRll1U11,ounrulJfttJ\JlJ,::rrtJtll'w fl111J UtlQlJ'tl~9II'tll~1tJtl\J1O~ 

~... .. d ..: ... ... .....~ .I ... "..,j ~ ..... 
Uft::~1\)61fl'UOfl11lJfl~111\Jl"lJlftlJ'mJ1tltJnlW"tllll'ltl"\J110\J"11"tJlJt1J1111Rtntl\J 

lfll!l9l1fl'HO~fl11lJ"1'\) Uf1::1rn.fl11lJfl~11tJtJOR' 1 tltlll0 iitJ l1t1unru 1.ntO\Jl.h::fI'tJ 

fl1lWt11t11\Jtl~1Jlflll~' nllO~ ,hlMlflll 911 1nl'~i'tJfl1'lJf fl11lJ'",,'1\l~niw"11~un::'ltl 
~ ..:.1 .. A !II : , .. ,_~_ • .. ., ,.1..1" ... 
"O~I"lJ"\J 1f101YtOllJUtll'tJ1fl111J ,IRlJ 11 mU\JU 0\J'::1<I1 lJ '" ft111JtlRl1tJtIO~untJ1 

.,~ ~", ... ,1 : ......... - • ~ ...... 
ntJlJtlI11'fI'lln~l1'flft'YU 'J11J11~lflRft1'1Jfl~11'::11111fl11'l1t1nRlJ£U11'mllnRt'I'11"~ 

~1tJ 


lflll~'JtllrY1lJ110tJ1::qtl.lU\J1flAun::l1RnO~'h~11Jfl11lJftA'1tJtlOft~iiR1~'lnml 


OfltJ'Jlt11~tllhfl11lJf~'ntJtJ1::qfl9i'1fO'tJfI'mUtll'jW~1~~tJ'J::rYtJod '\Joi1~u1n., 


01\l'::Ii1\Jfl11f10~m.ftO~'ltlll~trtotJi'1JltJgtl\J1tJ~11Jrrm\Jfl1,Wun::fl111J1111J1::rr1J ~ 

.. !II .1......... .I 


'::lflRI1J\JU\J111HlJ{)tJ~"tH"\JUH"\J 

11,40rr1tI"o~ tll,,1l1l::1'-3fJWt1l'n 1'" Q~tJO1111'tT9111un::U\J 1111~~,i1\Jlt11~\Jtll1u~ 

i1t1J111tll'JtJ\Jdio\J""o -3 fl'1'J '"11 \) lflfl11 1 ::~lJn'lJ0-3IIn::fl1111tJ\JfutJUJJrl1\J;1lJ"0~~ 
'" OflmJ1;;O-3n~'HlJ~ 

thl1i'tJ~I'1;1lJtJ'J::11l1i1\Jltl1l9ll1nllln::i1Ul1\J0~flnlt11t1'\J11;Olil-31\Jlrltl1'O-3O'tJ 
II " II • 

lfll0';lfJ'{1JWU\J., (Community organization) n-3UOlfltllJ 1\J"tnr;in1\JlJ1Jl1Hn~ftlJ (Social 

capital) I~Olh 'M10Rtll111lJ1'fn-3 (Collective efficacy) 
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- ., :; J.t. 1 ... ., .. Jl11.d ...1MlJrfl1.1 nU1'lJtll~U"1 fttlO1l1'tJtl1flUUl1J'''6\11UU1'nl~01'UnlJqj\1111'''l1Wl 

~ln"6JJft111t11fflU9ll';un::un::'l1tllu lnmlii6d1ui]'1uu un::1l1"fJJJnJu'~U"U1111.a'u01l 
.,.... • ~..I... ~ . 11 • ~ ,1.1 1.1 '::11J (]tJ"01l1'UJ"fJ~nll1J6~fln1111JfJQ1'n1n1J1JfJ~lJ"J\11"n::'11J9Ilnn~'VfJ,uufJ U01111~ 

UHU 0111u01liM011 11lnf~ml;11J1HUU111HlUn,.,1.I,::,ih.lHa '~tJfmJn'lflmll1fitJ~';~ 
'~6,,"i]ty\11A~min9ll11J"U1"1~~1.Il::11·d11JnU 



, 
.r::c 

lJJIJI 4 

~ 

Nilfll1ftfl1!l1 
J ~ ... ~~ ,,~~ ~.. .... .. ~ 1'UtJYI'Ul1J'Uflll1lflll::l1'U01J~"O'Ufl~~lm U~::~YllflV1'UtHfltJfl11fl~~tnl111i1~1 

'Iunl'l"o~11~~1'U l'l,.o.n"l{l1un::fl'UHL.I~nl~l'U1'Uyhl11 n1Jil~fll11'fll1::l1'YlH,f0~ 

116lliiflll 1~VlXtJ.tj01Jl'IU(Jfll1'J\Jtf11J,h\JflO 

1. 	 ,X1J.tj01J~t1flU1J1JtfOUtn1J1~tlfllld'lItllllWfl'U~n1~1\J'\JYh{11'~(J10U.tj0 

1J~YI1~lh::"'fll 'ffll1Jflt ft~flll l111nUl"tllYfO\Jlli'V1~fJ,t1'11 ua::tln:: 
QI' ... ., fI 

O\Jll16lUqfYfUl 

2. IXU~01J~~llflflll ftlltlUJ WiI,,,O~1 1 ~~'\J"';'01(1"O~yhl11'~fJ10tJ~O\lft191'l 

"" .:. ,I , ~.l _~ 1.1!'" d ... ... ~" .. 
~tJ ,'tfU fll'tf~'1S0 Ul1~~YlGJfO ul1J1Wflll ~ flln~'flU1~'l~tJ llJ\J9I\J n1JtH 

... .l ... ..,~ 11 d .....
QWl1f.}lI lU\::fl1111'tfUi111YfYllltll(J \J H'flU191'l~tJ 

... ~ _11 _I"" -- ... ... _~ _I': "" 
3. fll19l11\'11'fll'::11Y1'~110~Ul)U~flll 'Yf0l1'1::~Uul1J1WfllluU'lloUffllYf~ 

.,m;011.,1a1'Uu 1tl(Jflll,X1Ji10dH191'l~1J~'.fl\Jflllf1n9l0l111'1lfl1 
J!.. "",J! 'J! .:.u~::0l11n"fla'11'a'nu"1~1\J1\J.d d 9 9110(ll~ 1Yf~ n1'l1~O~6U• fllfl,tUfl 'U11 

. 	 " 
ti1ll1ftO~ tJnliJu ;11'1::&0(191 61"'l'flnl1qflllafJ~Qfl 61"'11f1tnJllfl'~11"'6~ 

61"'lldl'~\'IltJllfll,i(l~Qfl I1ft::OUfl'lh'~'lt1qfll~lI"'O~ 

4.1 HDft1111ft11z,{fevaatnlGl::YlUt.l1::Ylft1Ift111Intl ua::.r~ft1l 

'lflflll1'fIl1::~'61Janfl~W::"lnh::"lm"6~fl\J~1\J1uYhl11 YfU"htl,::Ylmthu'l1qjU01Q 

" il"" ~ ~ .. ~ iI .. .. ~ iI
0~1::"'1'~ 21-40 flAllJUlova:: 65.41161fJlQl'IfJ 31.6 tllfl9l::1UOOfl'::1I61fJ'Qi'\(J\l~qA 33 fl\J 

~lll '\Jyh,mh\J111qj'::'~U~"l(llllflfl'11~l1~~tiA'~\J!OVl'l:: 76.9 un::23.1 9I1111hRU tUflllnmn'll 
" 	 .

1::~ui\J'lh::()11;Yfl~1111flliqAfiA'~\J!OfJft:: 58.9 lO~ft~1I1tiO'~'~(lfJ\Jl1u~no!otJi'\:: 16.9 I1ft::'U 

" fll1ffflllll::RtJiuli1l(J1Jfffl~ l!OfJn:: 14.5 flll ~1\J1uyhll1tf1u',.,qj\l::ll9i~~1\JLL«1un::ii'~0~l~\J~fiA 

L~'L.IrOVft:: 66.2 10~ft~1Jlih1tn'L.ItlTn1i1P1!otln:: 30.0 (911n~~ 11 ) 
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'61JD Il1ftnaH fI::n.68n 
..

IIlft1M148 111lillft 

tlUlU (%) t1\JlU (%) 'lUlU (%) ~lUlU (%) 

Illq <=20 36 (14.1) 9 (6.4) 45 (17.3) 90 (13.7) 

21-40 182 (71.1) 102 (72.3) 146 (56.2) 430 (65.4) 

41-60 35 (13.7) 27 (19.1) 69 (26.5) 134 (20.4) 

>60 i1;1'u hJ 3 (1.2) - - 3 (0.5) 

nil 256 (100.1) 141 (100.0) 260(100.0) 657 (100.0) 

8lq (ib l~~V (X ± S.D.) 30.2±10.0 33.0±9.7 32.3±10.5 31.6±10.2 

9l1tffl  ~~tffl 16 -63 ]5 -59 16-56 15 -63 

mft 'V1V 183 (71.5) 96 (-6S.1) 226 (S6.9) 505 (76.9) 

... 
11ty~ 73 (2S.5) 45 (31.9) 32 (13.1) 152 (23.1) 

nil 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

fll1ftmnq~q~ 

'1i'~L~VU 41 (16.0) S (5.7) 62 (23.S) III (16.9) 

t.h::OlJftmn 175 (68.4) 104 (73.8) 108 (41.5) 387 (58.9) 

}jliVlJflflln 23 (9.0) 13 (9.2) 59 (22.7) 95 (14.5) 

fJl~::flOllllfJlImllJtlJl 10 (3.9) 12 (8.5) IS (6.9) 40 (6.1) 

mtytylfll/~~n'hmtytyl9l~ 7 (2.7) 4 (2.8) 13 (5.0) 24 (3.7) 

1111 256 (100.0) 141 (100.0) 260(100.0) 657 (100.0) 

UQllmmmnu 

tnfl 77 (30.1) 35 (24.S) 85 (32.7) 197 (30.0) 
, 
~ 171 (66.8) 105 (74.5) 159 (61.2) 435 (66.2) 

UVfltiu8d'tnh!',.:j/lhv 8 (3.1) 1 (0.7) 16 (6.2) 25 (3.8) 

1111 256(100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

.A ! J 4CI 'f • ~ __ 4~ 
1\J'ltWIlO~fl1Hl~m'Hl un::flll1J1J~l 1'11.111 tY1\J1lfty'::lflO~~tllltl1J1Uft1fl~llJ\JrOOt\:; 63.0 

'" ...!I' I "'.... ~ I! ... 1 ~ 1:..1 :
f\\J~l\J1\Jtl1fl~:;1\JOOn\):;1JfI~tY1\JtJ~n11mflOUfl~llJ\J1f)tI":; 73 (~l'lnl 12) \J .. 1U1u~nlflrJ9H 

~ 2":' .: J ~'" .! :-~~
fl11tl1J1UU1\J fl'1\Jllfty\l::9Hfl1ltl1J1Un10rJH\JOtl 1 flH ",,:: 2 flH fl~llJU100t\:; 37.2 un:; 36.9 ~11J 
• ., .cI' " .aI ~ d' • :.. ~., Jl. ..I ......Q.......tel 

ln~1.1 1JtY1\J\JOrJflltl(J~~fllltllJlnn11 5 flH .~tYf)~f1l10~flU'1\J1U1J~nllJ'J1~ flrll1fl6 4jJ::lJ1J~lf1lJ 

;191 1 flU 1J1n~tl~ IO':!"~lJl fioij1J~'Iij;1~ 2 flU fi~,11\Jr6rJn:: 38.6 un:: 35.5 ~11Jt';'~1.1 (~111~~ 13) 

'11 ..I~ ....... I 1 , ... ~ ..... "'!III! 1 1 

tY1\J"1\J1\J1J~1'run(J'J19'1 t'l'1\J l1ty':;1J1J~"nVY1~ 1 f1\J fl~'1J'U10Vt\:: 47.4 ~VfI\J~l\J 'Ufl1flf)nl~ 

~1\J1'U~ih~~11aV;1~1J1n~tl~ (~111.:!~ 14) ~6m1Jil~fl1''''''~1l~1 1'I\1'h ~~lflUi~tll'Itl'il:;ijfllm~~ 
tI 

1J9'lltllh~U'ov 1 f\\Jfl~ln'Urtllm:: 66.7 U"::lfWlh,,"'~ 1 fl;~fi~li1\JrOfJrI:: 19.1 1~Vfl\J~1\Jlutl1flnn1~ 

ij~llJ1U ~~\fWU"'~1J~11O~un::rhll~':!1J1n~1TM ("Tn~~ 15) 
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..\ : ~ .1..1 1..J ~ 
fll1HfI 11 ~lU1Ufll'''~tl11t1'\1tHfl\N1UtlTI1~lU UT1lllJ 

:, I 
tl11R~ft111l 

'~lfltJ~~flntl (mW'WltJ=mltJl'~ 


. 


:, J d :, 

lf1tJ"~mlt1 (mW'tfltJ=mlV11f1V"~ 

• :, J 

tl"1'Ufl11R~ft111l 

.. 111.1 

flDH 

~lU'lU (%) 

103 (40.2) 

153 (59.8) 


256 (100.0) 


54 (35.3) 


57 (37.3) 


23 (15.0) 

13 (8.5) 

6 (3.9) 


153 (100.0) 


" 
R:l\U'ftfl 

,hU1U (%) 

38 (27.0) 


103 (73.0) 


141 (100.0) 


24 (23.3) 


44 (42.7) 


23 (22.3) 

9 (8.7) 

3 (2.9) 


103 (99.9) 


.. 
&11"8 

ilU1U (%) 

102 (39.2) 


158 (60.8) 


260(100.0) 


76 (48.0 


52 (32.9) 


23 (14.5) 

5 (3.2) 

2 (1.3) 


158 (100.0) 


111.11llft 

ilU1U (%) 

243 (37.0) 


414 (63.0) 


657(100.0) 


154 (37.2) 


153 (36.9) 


69 (16.7) 


27 (6.5) 


11(2.7) 


414(100.0) 


0 
..i ..._ 

.1l41"~R1f1UV1R flDH 
u 

RZ1'Uftftfl 
.. 

"""ft 11l11llft 

\llUl'U (%) ilU1U (%) ilU1U (%) \llt.rlU (%) 

'~ijl.J"lii;1" 1 (0.6) 1 (1.0) 5 (3.2) 7 (1.7) 
... 
11 1 fI'U 58 (37.9) 27(26.2) 75 (47.5) 160 (38.6) .. 
11 2 flU 56 (36.6) 41 (39.8) 50 (31.6) 147(35.5) 
... 
11 3 flU 25 (16.3) 24 (23.3) 22 (13.9) 71 (17.2) .. 
11 4 - 6 f1tJ 13 (8.5) 10 (9.7) 6 (3.8) 29 (7.0) 

nu 153 (99.9) 103 (100.0) 158 (100.0) 414(100.0) 



32 

.. 


~9I191UJ naH 
OJ 

R::l\UU)n •&mae 11'Ullft 

hU1U (%) ~lU1U (%) i1U1U (%) ~lU1U (%) 

.........
1J9I 'UJ'II'191 (145) (96) (154) (395) 

.. 
11 1 flU 3 (37.5) 5 (71.4) 1(25.0) 9 (47.4) 

d 

11 2 flU 1 (12.5) - 1(25.0) 2 (10.5) 

... 
11 3 flU 2 (25.0) - - 2 (10.5) 

91 lfJfll1tlfl 2 (25.0) 2(28.6) 2 (50.0) 6 (31.6) 

n,. 8 (tOO.O) 7 (100.0) 4 (100.0) 19 (100.0) 

. 
fll1Hn 15 mnhll~~,.tl~flU~lUlfti~lfltlmlfJl,.tl~flU~lU'II'lfJ'U1'h{11 

ftl'1I1"'~ (fllW'II'lfJ=mlVllflfJfh) naH " ft:llu,en 
~ 

l'HUe n'Ullfl 

~lU1U (%) i1U1U (%) ~lU1U (%) ~lU1U (%) 

'1ilflfJfhUli'~ (142) (99) (152) (393) 

"l1lHltl~ 1 flU 9 (81.8) 3 (75.0) 2 (33.3) 14 (66.7) 

" llf1~ltl~ 2 flU - 1 (25.0) - 1 (4.7) 

ll~~'tl~ 3 flU - - 2 (33.3) 2 (9.5) 

ll" ;111Y1~ 1 flH 2 (18.2) - 2(33.3) 4 (19.1) 

"Yltl~Utlfl1Jfl\lfl 'liij 'lliij 'lliu 'lliij 

n,. 11 (tOO.O) 4 (tOO.O) 6 (99.9) 21 (100.0) 

.t , -, .~ , , ... " oJ ..I 2" ~.:, -' ~ 
m'i'IH1U,.tl~flU~'U Unl11JfI'lU l1tV1JlfU1Y1lfltl1,.tl~fltJmltl"aUllmJ 'rUJ~lf1J Unl111 

.,;, '_1 ..I "!II 1! ... "..1 ...1flfJ9I1 ~ l'fUfl~lUf11 lJ1JlflYlt'fflflfl'lJU'ltltla:: 50.1 ltl~l1~1J1UlfU1Y1H~1Jtlllf" Hft9ttlllf11 'Un, 

tlllf11flfl,i'JU!tlfJa:: 40.4 ihi1uU'tltl~'h~lUlurhumlu (9t'n~~ 16) ,rttl\111Jil~1::v::nalfl1111H1U 

, U~li'1J flU~lU~bu'l1qj\l::1l1~lU1J1U1U 1-3 it fifl,i'Ju!tlfJa:: 39.4 ltl~l1~Ul\)::1l1~lUU1U1Ufl'hfltl 

lh::1JlW 4-6 iJ Ul1::UtlVfl11 1 iJ fifl,i'Ju!mJa:: 20.5 Ll11tlU (911n~~ 17) flU~lU~lll~lU'U~li'U Iflv 

U1fl'iJ:: 'lliijmil1'fflufifl'i'Jurmm:: 94.7 ijti'luutltl~fhm;'t'f~Uln;U~1t1lm::,jfl'iJ::l~Ufl11111~lU~'U 
..I ." .d .t , _J ~ • , • " • .. '" ,lflll911fll1U (911n~YI 18) fltlUlfU1f1~::U"IH1U Un11Ut'flU lftyt:: 1JlfUJfI'tll'mtlU1J1fltlU 

.. !II 1! ... ....t • J X .: _I .t .... 1 1!
flflllJU'ltlVa:: 34.7 ltl~a~U1fltlUm".'t'f1l1U1 T11t'f1U latl~rl~ UW~lJn1lla::'ll~lUtJ111Y1 H~lU fl,,.ltl 

U100U flflli'JU!tlfJn:: 20.4 ua: 16.3 9t1U'C;,tr'U (91nH~ 19) 
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.. • , .J ..t., .. _ 1 ..J"
Rl1Htl16 911Ul1\Hm'1'H1Uf!lJ{)tJ9I"t1~f1'H1U Unl1lJ 

I11ftflaH 
... 

111ftl,.'U6 1111111ft 

ilU1U (%) ilU1U (%) 'lUlU (%) 

98 (38.3) 44 (31.2) 132 (50.8) 274 (41.7) 

Q,I" QI'" ~ 11111U H1U,11111 Umu1fJHlt91 1 (0.4) • 8 (3.1) 9 (1.4) 

2 (0.8) 

145 (56.6) 

-

81 (57.4) 

4 (1.5) 

103 (39.6) 

9 (1.4) 

329 (50.1) 

10 (3.9) 13 (9.2) 13 (5.0) 36 (5.5) 

1111 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

Ul'Ul'U1J~'h.n'U6Q''U'hi1l 111ftnOH " flZl'U6Bn 
... 

IllfU,.'UB 1111111ft 

'lUlU (%) \ilU1U (%) \llU1U (%) ilU1U (%) 

l!t1fJO'h 1 iJ 40 (15.6) 24 (17.0) 71 (27.3) 135 (20.5) 

,;"nUlJ1U1U 1-311 98 (38.3) 55 (39.0) 106 (40.7) 259 (39.4) 

,hnUlJlU1U 4-611 70 (27.3) 20 (14.2) 44 (16.9) 134 (20.5) 

ih.:jlUlJTU1U 711;fu111 48 (18.8) 42 (29.8) 39 (14.9) 129 (19.6) 

1111 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

.... ... .... 
Rl1Hf! 18 tI1'n'flffl1J,.t1~tlU~lU 

... ... 
61""lCl111 1I1ftflal~ 

.., 
flZl'UB6n 

... 
1I1ft''''U6 1111111ft 

'lUlU (%) ~lU1U (%) ~lU1U (%) \llU1U (%) 

'liihni,mY11J 249 (97.3) 133 (94.3) 240 (92.3) 622 (94.7) 

ln~91~m~1J 7 (2.7) 4 (2.9) 9 (3.6) 20 (3.2) 

'ihntlff!1.:j(1umii9l6) - 2 (1.4) 2 (0.8) 4 (0.6) 

i'1JilOalli'1J~l.:j,tl111/1~mH"lfJ• - 2 (1.4) 9(3.5) 11 (1.7) 

1111 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 
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• • .I ..I..J ~"11U~ 19 mlf11~lUOf)'UlJlllHTUflnlllJ 
, , 

0 ...... , 
IftDfllnUntnnnfl8U IllftflQH " fI::1U88fl 

.... 
1I1ftl,",8 1111111" 

'lUlU (%)~l'Ul'U (%) il'U1U (%) 'lUlU (%) 

'1ilflVlhn'U~gUlJlrif)U 108 (42.2) 39 (27.7) 81 (31.2) 228 (34.7) 

t11lJfl /lH~l'UI !lUAlIL1fl1.h:lJ"I 29 (11.3) 22 05.6) 56 (21.5) 107 (16.3) 

lilUl fflU 1-1 liV"IQ"I thn l~~ 48 (18.8) 27 (19.1) 59 (22.7) 134 (20.4) 

• ~ ~ .4fll"ll'U 11lJ't1lJf)'U• 36(14.1) 25 (17.7) 11 (4.2) 72 (11.0) 

"1"llf)~L~1/;rtllfl/flllf1't111/fll'tllV 35 (13.6) 28 (19.9) 53 (20.5) 116 (17.6) 

1lSI 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

mlt1H1U''U~1{lJtb'U''t1oJ'::t11~lU1Uft:: 8 il1u~~u',j fi~l~'U!f)Va:: 92.8 (~ln~~ 20)ua:: 

• '" ... !it ~ .1" • "'.1 ~ ... !it 1! ..I
fl1~1'U'lfllU fl~l1JUlf)VfI: 75.5 If)U'~lJ1Jll~lU 5-6 1'U~f)fflJ~1't1 fl~l1JUlt)(Jn:: 24.0 (~111"1f1 21) un:: 

ijllV'~&g~V1~f)'Uf1::,j'::lJ1W 4,580 111lt9if)lRtl'U li'1vfI1f1~::1uf)f)o'::ih1v'tt,~gvq~01"lfltnflflf)ij
1'.1 . .... ..........'1' ..I ....
•11tJ ~ml::lJ1W 5,671 l1nl91tl'~OU If)U'~lJ1flf)tl1tU't1Uf)lJ11tJ "UUftV 4,588 111f1 "f)'~tl'U Uft:tl1flfln1~ 

.. ,1'........ ........ " ..1"',1" .... 1 ..

lJ11V' "'~U'IV~lfltti'l flf) 3,969111lt9lf)l~f)U lJa'1'U'Uf)VltlJl1V "lJ10011 15,000 111lt~f)'flf)U fltJq~qfllJ 

,1'''' ... . ... ..I
11[1 "fI~'~f)Un: 94,000 111lt9lf),~f)U (91111~f1 22) 

1:o:mn1\4nn,hn\4 nlftmn~ 

tlU1\J (%) 

., 
fI:l\488n 

,1\J1U ('Yo) 

... 
nlfU'tN8 

t1\J1\J ('Yo) 

111Ullft i"nu 

(%) 

l!mm'h 8 ill1J~ 17(6.7) 15 (10.6) 15 (5.8) 47 (7.2) 

1Jlflfrlll1ltll'rho'U 8 ill1J~ 239 (93.4) 126 (89.3) 245 (94.2) 610 (92.8) 

nJl 256 (100.0) 141 (100.0) 260(100.0) 657 (100.0) 

.. .., ... 
il\n\41\4Y1Y1~lU nlftml1~ 

hUl'U (%) t1\Jl'U (%) 

... 
lllftl"'U8 

V1\J1\J (%) 

llJllllft il'U1'U 

(%) 

220 (85.9) 138 (97.9) 

2 (1.4) 

138 (53.1) 

I (0.4) 

496 (75.5) 

3 (0.5) 

36 (14.1) I (0.7) 121 (46.5) 158 (24.0) 

256 (100.0) 141(100.0) 260(100.0) 657(100.0) 
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,.... ,1" . 
fll1HtI II ntJ tt~61ftO'U 

~.\I"".110 ItllttlfltlKt814 IllftnaH 

~1ll'llJ (%) 

" ft:l14ftftn 

hU'llJ (%) 

•1I1ft11t148 

hU'llJ (%) 

1n1nlft 

h\.t'llJ (%) 

tI , 
UtWO'll 5,000 \J1Y! 214 (83.6) 91 (64.6) 206 (79.2) 511 (77.8) 

5,000 - 15,000 \J1Y! 41 (16.0) 48 (34.0) 51 (19.6) 140 (21.3) 

111f1011 15,001 illY!;f\.t 'hl 1 (0.4) 2 (1.4) 3 (1.2) 6 (0.9) 

l1l.l 256 (100.0) 141 (100.0) 260 100.0 657 (100.0) 
, ... 

ftlttllttl . 3969.3 ±1957.1 5670.8 ±7984.6 4587.6 2:3235.0 4579.2 ± 4430.4 

,hqfl- '~1(fI 2,000 - 20,000 1,700 - 94,000 2,000 - 33,000 1,700 - 94,000 

lrt6rr61Jmu1i6lJnl~tJltl1JfUll'Ul1ft&6U lfttJtTl 'tJtl1fJl'U lHl~U1'9IQ~U '::Uftfl1"'fI&lfJfla~ 
O'U minfl6 'Ullfltlftlfh"Ufl ijuft~rr'h~"'6tTUfll1 61fl1"thtJlfl~ un::UlafJ~t\'~ 'UUlflUfl U~'Ul~"'mPi 

..... ...:. ~ ~ J/ .../ . '" .. -'I" -.! 1
UUlfl'Ufl un::Ufln'Ul11U'Ulnfl'U6tJ (ftlnUl 23) lU6mUtHfl111J6~fl'U"'Ulf)nlflf2U~llf~fl111l1~1'U ftfJ 

""lfl~6~~6~O'U 1'Iu'h fll.l~l'Util'U111qjUPi-1ilftlUtrUlfJ'Ui'RQU un::'u'1l'lfl~6~~6-10'Uft'U16~ fift 

1~'Ur6lJn:: 63.5 16~n~u1t::l.rlfl~6~~6~ti'U 1 ~ lRtJUlf1'::1~'U16~1~,.Jj~ alfllR\nJfll1l6'riQ~~6 
'tIW::;h~l'U flRl11'Uf6vn:: 36.5 (~1'1~~ 24) 

..I 
fll1HtI 13 

crl'Il'nUlilQOllll1rJ1uh~lntJ 

'" .. 
lflQiltJ 

1l1ftnaH 

N=lS6 (-;0) 

'" fI::lueen 

N=141 (%) 

.... 
1l1ft'''U8 

N=l6O(%) 

1lllll1ft 

N=657 (%) 

'UUf)flR 250 (97.7) 134 (95.0) 244 (93.8) 628 (95.6) 

0 ... ... 
fl1'lfll~1'UUfll1UllOORUln 6 (2.3) 7 (95.0) 16 (6.2) 29 (4.4) 

... 
11tr-11'1 OR 237 (92.6) 137 (97.2) 245 (94.2) 619 (94.2) 

utr-1l10fJ'Utl6fJtr'h~ 19 (7.4) 4 (2.8) 15 (5.8) 38 (5.8) 

lUtJ~ioi~ 'UUlf1 215 (84.0) 133 (94.3) 159 (61.2) 507 (77.2) 
.cO ... 
ttrtJ~R~Ulf1 41(16.0) 8 (5.7) 101 (38.8) 150 (22.8) 

ij~'U1'Ioii I ij~1.Il10tJ 198 (77.3) III (78.7) 148 (56.9) 457 (69.6) 

ijftl.lUlf1• . 58 (22.7) 30 (21.3) 112 (43.1) 200 (30.4) 

d d..... J/
Uf1 1'1 1.Il11Ut.!L1'1 f11.1 0 (J 208 (81.3) 102 (72.3) 205 (78.8) 515 (78.4) 
...... d 
Uf1f1'Ul111J'U1Jlfl 48 (18.8) 39 (27.7) 55 (21.2) 142 (21.6) 

, ... 
61 fl1ffflltIlflR 253 (98.8) 140 (99.3) 257 (98.8) 650 (98.9) 

61fl1ft'tlOl.l1iHOROR1Jlfl 3 (1.2) 1 (0.7) 3 (1.2) 7 (1.2) 

http:lRtJUlf1'::1~'U16~1~,.Jj
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"lft~6~lI6~ft'Ullal"ulU 1l1ftftaU 
v 

flZ l'U 66ft 
.. 

1l1ft",U6 111Ullft 

N =657 (%) N =256 (%) N =141 (%) N =260(%) 

'U'Alcf'fl~miltl~nu 183 (71.5) 99 (70.2) 135 (95.7) 417 (63.5) 

,~ Ail'" .:,mtl~ tl~flU 1 'trU 73 (28.5) 42 (29.8) 125 (88.6) 240 (36.5) 

'~'fl~tl~iltl~nu 2 ;U 2901.3) 20 04.2) 19 (13.5) 68 (10.4) 

Ail'" .:lfllm tl~flU 3 'trUl' 3 (1.2) II (7.8) - 14 (2.1) 

.. 2 ~.. tit _.I 
R111UllS 'Utl2JIUfltJlfl1.JflllU 1.11tHfI'll"1I / ''W011 

Lfifllrmm';lli {inU'vu~n finllilJlnlli{in 'lliLfW 

{in U6VlM'U 

12 (4.7) 1 (0.4) 

234 (91.4) 

243 (94.9) 

11 (4.3) 7 (2.7) 2 (0.8) 2 (0.8) 

255 (99.6) 1(0.4) 

252 (98.4) 2 (1.1) 2 (0.7) 

252 (98.4) 5 (1.8) 2(0.7) 

254 (99.2) 1 (0.4) 1 (0.4) 

Illftfl:l'U88R (N=14l) 

128 (90.8) 10(7.1) 2 (1.4) 1 (0.7) 

120 (85.1) 7 (5.0) 10(7.1) I (0.7) 3 (2.1) 

1 (0.7)139 (98.2) 1 (0.7) 

138 (97.9) 2 (1.4) I (0.7) 

.. d ... 
fllJfI6 n"ll'U 134 (95.0) 5 (3.5) 2 (1.4) 

136 (96.5) 4 (2.8) I (0.7) 

Illt1(11,"8 (N=160) 

228 (87.7) 17 (6.5) 4 (1.5) 3 (1.2) 8 (3.1) 

215 (82.7) 20 (7.7) 8 (3.1) 8 (3 . 1) 9 (3 .5) 

232 (89.2) 7 (2.7) II (4.2) 6 (2.3) 40.5) 

236 (90.8) 8 (3.1) 8 (3.1) 6 (2.3) 2 (0.8) 

237 (91.2) 7 (2.7) 6 (2.3) 8 (3.1) 2 (0.8) 

6 (2.3)238 (91.5) 8 (3.1) 6 (2.3) 2 (0.8) 

t... " d" t"''' 1 d ", " '" " t' 51! J ......Qt \lfl1J1~'",mu tltJ = t \lfl1.J1~ / 1Jfll1lJ ,'i'1flUtltll1~1.Jtl~ Um111'iff~1 / t 11'lJU''trtln'tilJr\'HU~ 

f~fl 'U1Jlfl = rhijHH.u'1~,titJ~9itla~ij;1fI1~U6U~11t1 
" f~fl~ = rnunt~ nr.nn~nfi1J1W'Ytln~1tJ1i9iH'1 
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, .. t" .. ~ .... ..I ,~ .. f'" .,. , ·t'" 
UllfH'U0~fl11U,lmnOtJl~011Wtl~1~'l Ylltlf.l ttf.lUl110 ,tl "tJ11 flU~lUfflU "'l1':; U,'O 

.. " ,~.. .I .... • " ..,~ "" • 41 ., ...J" ... •11'0 Ulflf.l ttVU 1rO'UO~''VO'l'VUfl9tl~Vj 1JtJl~tJl~tlUYI'tltJ "tJU~O'UfW!i~nn UU ua:on"lY100"UU~• 

'ufio"htioo:;', fltutJu!ova:; 5.9 un: 5.8 ~luth~tJ ijtlU~11J~f'm40'1,j'HlgOU'OtJ fi'0'uUl0 

un:;f90~ ltJ1JrhuU'0f.lUl0un:':;fioon~1i100';U11100·h~utlgu fltlLtJu!oon:: 3.8, 1.7, un: 2.1 . 
• .. 4 

~111n1t1i1 (~11HYl 25) 


.I t y'..I.. f""' ...I

.n11UI 25 (fie) 11Ulllfl"OlJ'UOf.l1flilfl1111 l1tHtTn1'f~ / 1~611 

.. ... 
~ecrtntll f,na 

~'U1U (%) V'U1U (%) Vllnu(%) "U1U (%) 

599 (91.2) 39 (5.9) 7(1.1) 3 (0.5) 9(1.4) 

569 (86.6) 38 (5.8) 25 (3.8) II (1.1) 14 (2.1) 

626 (95.3) 9 (104) 12(1.8) 6(0.9) 4 (0.6) 

623 (94.8) 12(108) II (1.7) 6 (0.9) 2 (0.3) 

oS d .. 
YlfJ'Ulfl'llU 628 (95.6) 15 (2.3) 9 (1.4) 8 (1.2) 2 (0.3) 

628 (95.6) II (1.7) 10 (1.5) 6 (0.9) 12(0.3) 

, ... l ' , '1 _I ~ '" .... • tI .....1 _I • .., .. ..
U"HH'UO~q'Ulll1'f tlf.ll111 tT11J l10J ltllJl:'U1~11J'1'fO~ff11JUOtJYll1 lfllJl::'1911 LflD10tJ 

1:i11JYll~1~Ul11f.l" fio 11tlt.luu"iitlltJufotln: 3.81,fll101JHtlfltlltJu!ovn: 3.2 un:;hfl1WfffotJ 

..I. ... _I "",,", I , • ,.... , ... .z ..I. 
n:: 2.0 (~111~Yl 26) ff1U~O~011fH11lJO~OU'1 tl1J~lUa'1U "tlJ':; 1111010110:; lLOfl'U1J tlUYl1101011 

..... _I '!! ..I ... ~ 1! .. ... • .. 1!1tlO1Jl0110':;1101011lJlt1"'~:;Ul0Ylqtlflfll1J1Jl00a:; 42.91tHn~111flo11010nOf)1JllnWl00a:; 24..2 

un:;N1l1i~utl~ij~1Jfl1JfotJa:; 18.6 (911l1~~ 27) 
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.. 
 ht1~&i~llJ 1l1ftnaH 

(N=256) 

" IllftflZllUl8fl 

(N=141) 

.. 
111"'''148 

(N=260) 

1111111ft 

(N=657) 

11J&1~h.l lrJlJ 11JlrJlJ lrJlJ 'UlrJlJ ,rJlJ '1JlrJlJ d~h.l 

hfl1Jt)~ 252 

(98.4) 

4 (1.6) 140 

(99.3) 

1 (0.7) 258 

(99.2) 

2 (0.8) 650 

(98.9) 

7 (1.1) 

l·jt1~tJ 253 

(98.8) 

3 (1.2) 141 

(100.0) 

- 260 

(100.0) 

- 654 

(99.5) 

3 (0.5) 

hmhl\l 253 

(98.8) 

3 (1.2) 139 

(98.6) 

2 (1.4) 258 

(99.2) 

2 (0.8) 650 

(98.9) 

7 (l.l) 

ht11~ 256 

(100.0) 

- 140 

(99.3) 

- 260 

(100.0) 

- 656 

(99.8) 

1 (0.2) 

hfl'Ht)'tn1~ 247 

(96.5) 

9 (3.5) 138 

(97.9) 

3 (2.1) 251 

(96.5) 

9 (3.5) 636 

(96.8) 

21 (3.2) 

1 ..."lt1fJ1JlL~ 246 

(96.1) 

10 (3.9) 134 

(95.0) 

7 (5.0) 252 

(96.9) 

8 (3.1) 632 

(96.2) 

25 (3.8) 

h t11GI111tY 249 

(97.3) 

7 (2.7) 139 

(98.6) 

2 (1.4) 256 

(98.5) 

4 (1.6) 644 

(98.0) 

14 (2.0) 

llt19i~14t)'m~ 

1I1J111tll" 

250 

(97.7) 

6 (2.3) 140 

(99.3) 

1 (0.7) 258 

(99.2) 

2 (0.8) 648 

(98.6) 

9 (1.4) 

ht11J:a~~ / 
" .... 

l\.1t)~t)fl 

255 

(99.6) 

1 (0.4) 141 

(100.0) 

- 260 

(100.0) 

- 656 

(99.8) 

1 (0.2) 
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.1 ...1" • ..I .. .I , M .or.
"111'"' 17 61mlHfhJflfI"6~11~mUlUflt\"1.I 1.IlJ'1lJ1.I 

emu nlftnD'N nlftlm4e 

.. .,... ., 
ff1l11H1JFnULflUIU 36 (14.1) 220 34 (24.1) 107 52 (20.0) 208 

(85.9) (75.9) (80.0) 

45(17.6) 211 39 (27.7) 102 75 (28.9) 185 

(82.4) (72.3) (71.2) 

17 (6.6) 239 22 (15.6) 119 29 (11.2) 231 

(93.4) (84.4) (88.8) 

124 132 57 (40.4) 84 (59.6) lot 159 

(48.4) (51.6) (38.8) (61.2) 

31 (12.1) 225 22 (15.6) 119 29 (11.2) 231 

(87.9) (84.4) (88.8) 

12 (4.7) 244 4 (2.8) 137 13 (5.0) 247 

(95.3) (97.2) (95.0) 

1n1nlft 

122 

(18.6) 

159 

(24.2) 

535 

(81.4) 

498 

(75.8) 

68 (10.4) 589 

282 

(42.9) 

(89.5) 

375 

(57.1) 

82 (12.3) 575 . 

(87.5) 

29 (4.4) 628 

(95.6) 

. " UUUl1UUlfl 23 (9.0) 233 

(91.0) 

23 (16.3) 118 33 (12.7) 227 79 (12.0) 578 

\]trtrn::utrl.l 

.: ~ II··flftUutrtrn:: L1J8Q 

.. ~ .. 
omtr1Jl18H 

111.1 

9 (3.5) 

19 (7.4) 

247 

(96.5) 

237 

(92.6) 

11 

(7.8) 

15 

(10.6) 

36 (14.1) 220 23 (163) 

1 (0.4) 

2 (0.8) 

3 (1.2) 

(85.9) 

222 

(99.6) 

254 

(99.2) 

253 

(98.8) 

N=256 

6 (4.3) 

4 (2.8) 

5 (3.5) 

N=141 

(83.7) 

130 

(92.2) 

20 (7.7) 

(87.3) 

240 

(92.3) 

40 (6.1) 

(88.0) 

617 

(93.9) 

126 46 (17.7) 214 80 (12.2) 577 

(89.4) (823) 

118 49 (18.8) 211 

(83.7) 

135 

(95.7) 

137 

(97.2) 

136 

(96.5) 

8 (3.0 

9 (3.5) 

4 (1.5) 

(81.2) 

252 

(96.9) 

251 

(96.5) 

256 

(98.5) 

N=260 

108 

(16.4) 

15 (2.3) 

15 (2.3) 

12 (1.8) 

(87.8) 

549 

(83.6) 

642 

(97.7) 

642 

(97.7) 

645 

(98.2) 

N=657 

"" ~M ..I., ~ ,., AI .. ~ iI ., 1 '-'1 ..IW01JlJqj\11lflV1fl1.JQ'Ufl1l'fYl1 1J\1101J61fl111'1.J 10.. ::t1UCllfllll fWfl11 lJ Hl'ftn1.J1C11JlflYl 

lJRflR,r!1.I!OVft:: 51.110UI~1Jl flO 'Ua'flli101.l1JjV un::4001ii1.l18~ flR,i'J1.I!ovn:: 14.3 "hfl'U (91l'n~ 
~ 28) vl~1ffl1.l,i'J1.Ilh::i1fb\l1\1qj ..:ai'J\llh::lIlYltnu~lh"nR'f IW l'fll1'.""11JOn V1';1I1. 

,rJ\l11.I flR,r!1.I!OtJn:: 11.6 'UOfl.'flif',::1ftni'fl1l1lUl'fl::1nl un::V131.1'l ("111~~ 29) 
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n11tl"aflUI8~ 1l1ftftaH " fI:1U88fl •1l1tU1m8 1-nJlllft 

ilU'lU (%)ilU'llJ (%) 'lU'lU (%) flU'lU (%) 

hiiiiltylfll'U'~'htl:h 7(27) 5 (2.5) 24 (9.2) 36(5.5) 

lfll1l1tl~UU1UI '''rJl1'flluhf~ 1 (0.4) 2 (1.4) 3(1.2) 6 (1.0) 

l1'tl~"UJl1Jltl'Uh~~lU 20 (7.8) 7 (5.0) 14 (5.4) 41 (6.2) 

hJh~"UJllJltl 155 (60.5) 60(42.6) 121 (46.5) 336 (51.1) 

.. ... 
1'flllUtlU llltl 31 02.1) 25 (17.7) 38 (14.6) 94 (14.3) 
.; Q 

crtltilfl U ltl ~ 25 (9.8) 30 (21.3) 39 (15.0) 94 (14.3) 

QQ 

tU\Ufl 17 (6.6) 12 (8.5) 21 (8.1) 50 (7.6) 

l1Sl 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

.. 

ft11Hn 29 

, 1] ;it "th . • ~ ,TllU tlltl 'W :tl'tt18 Sl 1l1ftftal~ " fI:1U88tl •1l1ftl1tU8 11UIllft 

\llU'lU (%) ilU1U (%) \llU'lU (%) ilU'lU (%) 

'U'~"rJl 225 (87.9) 117 (83.0) 222 (85.4) 564 (85.8) 

lJl111n (Juill" iil1~ 26 (10.2) 18(11.3) 32 (12.3) 76 (11.6) 

lJllUl'n~tltl~ - 2 (1.4) 2 (0.8) 4 (0.6) 

lJll~flfl:1111: 2 (0.8) - - 2 (0.3) 

lJ1U~tltlfl tIl1'flluhn 3 (1.2) - - 3 (0.5) 

lJlllfJltltJtl~ fJl,fi~u lJ1U~lftl1.J - - 3 (1.2) 3 (0.5) . Q 

lJlflllflllU~ tIllf tlll - 4 (2.8) 1 (0.4) 5 (0.8) 

l1U 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

... "1 '''Q _I • ., , .J ~ '.. ..,(, , .J.~l1q~fll'lllflll1Jl 11tl U"'lfl1Jl:'l1U"tl~tlU~lU U111'1I111.J'l11lflU~lun lI~1J'!Jlfntltltl: 
tI " • 

52.1 Utlfl\rUfltltlU~lUii~1.J'll1; un:~hullfqj~1J'l11;1Utl: 10-1611'lU fl~l"U!tltln: 25.3 'tl~tl~1I1 
..,(... . ~ , l' ..I 'if'" !II ~ .4U1.J'!J,"'1Utl: 5.7111U ltltltl: 16.4 Utl:O'1U lfty'll:U1J'!J,"'1I1U1Ufl115 fltUlJUltlfJn: 56.1 flll~lI 

.4 .4 ~ .. .J. ".4.. ~ ~ ,.J..4 , 1 ,.4 '1 ~ 
Ltlltl~~lIUtlnfltl8tlft lItlun,: lI~lItl~l1JUltllJn: 38.1 1'f'lUflUn~lIn1U lfOJ':~lIf111lUfl tlfllt'fltltl 

.4~tI ~:~ .J..4,,'.4 iJ2"'!It~n: 32.0 Utl:~lIn ~l,"n: 1-4 tlH 1tlfJtl: 19.5 tlUn~lIn1U lfty'll::ttlllllU1U 1-3 Utl1 fl~llJUltltJft: 

65.3 un:~1Il11U1Ufl'h 7 iJ;1'u't.I!tlfJn: 19.7 fll'~lIfl1U,.,,.tl~flU~luthU'l1qj'U~lIfllli"'!tlfJn: 57.5 

.... .J!It t.I • ., ~ ... '1 ~ ,A :
ltlUHlIltltl~lIfllUl1l1JU ~:'1lIfl1UltllJtl:; 24.5 un:~1I9111lLL9I tlfll1'fltllJn: 18.0 rr1Uflll~1JU1"1 
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• .,., .... 1! ...·1 It ... ... • " ..;... : 
l'f1JllflU~lurrlU 11t\1 lI~UJ'W1'lOtlll:: 91.9 Uft::RlI9Ill1l191 OOlft'lOtlft:: 7.0 1I1I'ftl~t'1lUUOtlll'UJU11fl 

l~\Jlh::il'lni\JfiRl~U!Otla:; 1.1 (Al"~~ 30) 
,...

fll1H1I 30 

.. u AI 
'lU1Uftl'qtJll'" nltlflDM ":11486f1 ftlft'''14f1 1111ftltl 

i1lJ1U (%) ~lU1lJ (%) ~1lJ1U (%) (%) 

'1i~'U'lJl1~ 130 (50.8) 74 (52.5) 138 (53.1) 342 (52.1) 

~'U,",11J11,j18mtf/-run: 2-3 1J1lJ 36 (14.0 13 (9.2) 15 (5.8) 64 (9.7) 

lUll: 5-71J1U 35 (13.7) 9 (6.4) 64 (24.6) 108 (16.4) 

-rull: 10 -161J1lJ 32 (12.5) 41 (29.1) 34 (13 .1) 107 (25.3) 

-run: 1-2 '!IfI.:J 23 (9.0) 4 (2.8) 9 (3.5) 36 (5.5) 

11U 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) .. 
-U1lJ 1-5 iJ 47 (37.3) 23 (41.8) 64 (52.5) 138 (43.9)M"'111141U 

- ulUo'h 5 iJ 79 (62.7) 32 (58.2) 58 (47.5) 176 (56.1) 

1111 126 (100.0) 67 (100.0) 122 (100.0) 314 (100.0) 

.. , 
fll1R1I1l6Dfl88tUI ,.... 

1Jfl1J 110 (43.0) 71 (50.4) 69 (26.5) 250 (38.1) 

... '1A1Jfll1JUfI tlmrl 75 (29.3) 29 (20.5) 106 (40.8) 210 (32.0) 

... d'1I ~ :A1J flll111: 1-4 flH 54 (21.1) 18 (12.8) 56 (21.5) 128 (19.5) 

... 
fl1J'lO-ru 17 (6.6) 23 (16.3) 29(1 L1) 69 (10.5) 

1111 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

.. ~ '~ R1IU8Qn818Q1I1141Ulm 1 

... \JA1J1J1UlU 1-3 99 (67.8) 36 (51.4) 131 (68.6) 265 (65.3) 

... tJA1JU1U 4-6 26 (17.8) 16 (22.9) 19 (9.9) 61 (I5.0) 

~1J1J'U'U 2: 7 iJ;fui1l 21 (14.4) 18 (25.7) 41 (21.5) 80 (19.7) 

1111 146 (100.0) 70 (100.0) 191 (100.0) 406 (100.0) 

fll1~1Iftl"YI 
i' A1JlflVfl1J 157(61.3) 81 (57.4) 140 (53.8) 378 (57.5) 

... ~ 11 • .,fl1J1 U 'i: ~n'lfl1U 68 (26.6) 30 (21.3) 63 (24.2) 161(24.5) 

~1J,",l1Jll,jltlmrr 31 (12.1) 30 (21.3) 57 (21.9) 118(18.0) 

11U 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 

... 
ftl1R1I~1 

" A1JlflVfl1J 249 (97.3) 134 (95.0) 221 (85.0) 604 (91.9) 

~1Jl~u1I'i:h.'lOlU 2 (0.8) I (0.7) 4 (1.6) 7 (1.1) 

~1J~'1Ju,jltlmn 5 (1.9) 6 (4.3) 35 (13.5) 46 (7.0) 

11U 256 (100.0) 141 (100.0) 260 (100.0) 657 (100.0) 
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lrtflm1Jn~.rfl1Jn~lU flU lUVUI;qj';\l'i"fl~flU~l\mtV~ '''1'11 tlU~lUl1ti·UYlU1l1 ojiitll1::flU lUV 

l';qj,;ui1i~UtJfl~ m;l1flfl ihh::~l'~flU1Jll;1utlfl~JflVn:: 82.2 '~U'nfljl6f)flO::mtJfl::tJlflVl::l1'h~ 

lfltJ&~flU!flVa:: 96.7 '~ijmmnhi1th::'l'~fl'U!flVn:: 84.9 t1flUulh::~l'M6'UUmml'~tJftjllllU1J'~ 

U6fnrflJflVn:: 91.4 '~ij9tfl'Ul1HjltJfl~JflVn:: 93.4 un::'~ij"u~nmmltJl1JUjl~~fl1Vl::'YCftinV thu 
.: ..,.". J. .I 1! , .... ~)4 .:. .I 1! 1 '" ...1l1qjUllfUfl9tl lJlYClJ'UUlflvn:: 75.0 lJlJfllH"YClJ'UUlflon:: 87.5 'U'lfl~'Ufl~mllJ1J9tlun::fl1''llJ 

th,ijrtl'ml' rbu1l1qjii1J~'j '~(J1flJflvn:: 90.8 iiflU~'~1fVlt)lJfhurtua:: 1<vrnt)lJo'Iijrt,;1u njlrilu 

~.,. '" ... 1! • .., ..\1flnltlv·mu flfllflvn:: 59.2 un:: 40.8 9tllJaljltJ (~'nnl 31) 

f1l1Hii 31 .afl1Jn~lUfl\nUm';tV,;ui (lh"1U~"tli~) 
ihJ 0'"nOl 1::9l1R8U Illft 11SUl1ft 

u ... 
ODH f1::1U880 1m.t8 

lh:: ~ll~fl'U1ntlfl~ 58 (78.4) 40 (88.9) 27 (79.4) 125 (82.2) 

~~njfl~lJl'liff~lUTlJfl 10 (13.5) 4 (8.9) 7 (20.6) 21 (13.8) 

l1lJrttl'j::~ ll~fllJU~l 5 (6.8) 1 (2.2) 'liii 6 (3.9) 

n1.l 73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

1 ' ........ tR tJ ... ~'U1::H1H18UIR8USIID8R880fl:: 1UOZ 18U1118 1.1 

'liii 73 (100.0) 41 (91.1) 33 (97.0 147 (96.7) 

... 
4 (8.9) lJ - 1(2.9) 5 (3.3) 

n1.l 73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

tI tI 0'" .t ... "1R 1::9l1R81l1.lltl'n.lH18 1.1 

'~lhrt 67 (91.8) 38 (84.4) 24 (70.6» 129 (84.9) 

tllrtlJlfl;fu 6 (8.2) 7 (15.6) 10 (29.4) 23 (15.0 

n1.l 73 (100.0) 45 (100.0) 34 (100.0) 152 (100.0) 
.. 

.. "'d( , " .. ~' 
'~)tJftR' 1,"1.IU8fJft1~H18 1.1 

l~1J'liu~w 69 (94.5) 37 (82.2) 33 (97.1) 139 (91.4) 
d . 
l~1JmW 4 (5.5) 8 (17.8) 1 (2.9) 13 (8.6) 

n1.l 73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

ij"fl'U1l1nNRtlflflH18'11 
hmrttlfl~ 69 (94.5) 44 (97.8) 29 (85.3) 142 (93.4) 

~rttJn~iin~'U 4 (5.5) 1 (2.2) 5 (14.7) 10 (6.6) 

n1.l 73 (100.0) 45(100.0) 34(100.0) 152(100.0) 
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111ft 1-m1ll" 

, 
... u"u ... ~' 
SJ81n11ftU"81U1Z&"tnt18 " 

nan flz1'ueen 
... 

lmote 

'~ij 
4 

lJ61ml 

71 (97.3) 

2 (2.7) 

42 (93.3) 

3 (6.7) 

29 (85.3) 

5 (14.7) 

142 (93.4) 

10 (6.6) 

1l" 
,... .aC u 

"81n11\Jl"UR~"8ltJ1Z&"ft 

:" ~.1 .. ~' Ul11Ufltlll"""U1t18 11 

73 (100.0) 

'~ii 

45 (100.0) 

'~ij 

34 (100.0) 

'~ij 

152 (100.0) 

'~ii 

Jl1nrn9i'1l~lJ'~'~lJ 62 (84.9) 33 (73.3) 19 (55.9) 114 (75.0) 

Jl11Un9T'll~lJ;f'U 11 (15.1) 12 (26.7) 15 (44.1) 38 (25.0) 

1-;)11 

"Q ~ ..:. J .. ~ ,1IQ'1 111'111..,.1t18 SJ 

73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

'~LYilJ 67 (91.8) 39 (86.7) 27 (79.4) 133 (87.5) 

'~lJ;f'U 6 (8.2) 6 (13.3) 7 (20.6) 19 (12.5) 

1-m 

.... ,.. ... ~ , 
"Rll~"'0lfl1t'8 11 

73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

'~Vln 
.... , 
tl~'llV1n 

68 (93.2) 

5 (6.8) 

42 (93.3) 

3 (6.7) 

28 (82.4) 

6 (17.6) 

138 (90.8) 

14 (9.2) 

1-m 

,hu1fOlf211thIUR1t1e'11 
73 (100.0) 45{100.0) 34(100.0) 152{100.0) 

'~lf 47 (64.4) 25 (55.6) 18 (52.9) 90 (59.2) 

lfrn 26 (35.6) 20 (44.4) 16 (47.1) 62 (40.8) 

1l1J 73 (100.0) 45(100.0) 34(100.0) 152(100.0) 

ri'l'U-«O\la~1'UO'U1UfJltityi'Ui,.tHfl'U~1'UY1V 't'ttJ'h tb'Ull1oj'zihn'l::6'U1UlJ";o.Ii'Uili~'UtJn~ 
.. , ...., ..., AI , , ",.. .. ~ It J!!II _I .., '1 .I 
~ 'Y'U'~fJ1ntJfl'U~1'Ul1tlJ~ mn'lflO n'l'U 11'V lJ'flVlJ61m'''tJl~l'UlJ'lOfJa:: 97.0 '~l'U1JllJ'UlJn91 lJ 9I'IJ'U 

Jova::98.8 f1'lllJlKo~n1l'm'ln",h;ftila'lJOlJa: 85.9 01fJ'l:'''ft'U~'I''1910U,fl,n'UtJn"Jooft:: 85.7 01V1Z 

'''ffU~'Ipj1fio'Ujj,,,rrnlJi'U;i'ova:: 93.5 "a:ij1J9Il'~fJ1nJooa:: 89.5 (9Il11~~ 32) 
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ca -i .. ~' nut 111.1111ft 

., 
IfU:llItnn111etJ& nun"8 II .. 

naH Im.8"~lll88n 

173 (94.5) 93 (96.9) 224 (99.1) 490 (97.0)11m 
d ..., cI 

7 (3.8) 1 (1.0) 2 (0.9) to (2.0)11 ll11J6U ~MU~1J 

d cI , 11 '" -I (0.5) I (1.0) 2 (0.4) 11 '~1JL1"1l11V " 1~1I11'lUll~'l 

-2(U) 1 (1.0) 3 (0.6) 

l1ll 

l~1J~H~lV~Hlf1,~ 

183 (100.0) 96 (100.0) 226 (100.0) 505 (100.0) 

Iftlllll1,,4l1'H18'1i 

182 (99.5) 94 (97.9) 223 (98.7) 499 (98.8) 'ul91 
1 (0.5) l~;flJ 2 (2.0) 3 (1.3) 6 (1.2) 

1lll 183 (100.0) 96 (100.0) 226 (100.0) 505 (100.0) 

ftllllft8~m1"HIYlftajla~'H18'1i 

'U,,~ 173 (94.5) 81 (84.4) 180 (79.6) 434 (83.9) 

5 (2.7) 6 (6.3) 38 (16.8) 49 (9.7)C\~,,~'UlIlllJff1ll1~ 

4 (2.2) 7(7.3) 19 (3.8)8 (3.6) 'UU~~tl~'.hll1if6V 6lnh~llJl1lTfl 
1 (6.0) 2 (2.1) 'UOVlfl~:;UOUfl1JL1~lJ 3 (0.6) 

11ll 

-

183 (100.0) 96 (100.0) 226 (100.0) 505 (100.0) 

10 .u " .. ~' 8 1::'YltIU"~"1"8l1l~1'H18 1.1 

cI 
u,,~ 164 (89.6) 82 (85.4) 187 (82.7) 433 (85.7) 

, , cI 
19 (10.4) 14 (14.6) 38 (16.8) 70 (13.9) 

l1ll 

llU"~ 

183 (100.0) 96(100.0) 226 (100.0) 505 (100.0) 

., ri"'.c:I "''''J''~I81fJl:aYlftl ~"lft8l1l1lY1ftall"lI!l'H18 1.1 

cI ., 

172 (94.0) 91 (94.8) 209 (92.5) 11"~~11 472 (93.5) 
, , d QI 

II (6.0) 5 (5.2) 17 (7.5)llU"~~1 33 (6.5) 

llll 183 (100.0) 96(100.0) 226 (l00.0) 505 (100.0) 

ftjlllil1dfl1lJ1ft'H18'1i 

fl~11 'UVlfl 167 (91.3) 93 (96.9) 192 (85.0) 452 (89.5) .. , 
13 (7.1)fI~11Vlfl 1 (1.0) 34 (15.0) 48 (9.5) 

3 (1.6) 2 (2.1) - 5 (1.0) 'utl\l'~ 
183 (100.0) 96(100.0)l1ll 226 (100.0) 505 (100.0) 
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... --~~ " _I"'_~4.1 NOftl11Iftll~..,..ellcmN1teflJ01Jftnl1 

Nam''''1'111Ul1\1''\llm46'1.·nftluu1uf)1111'fln'1Uat1flQ~'lI'lfl 1,~·nuua::Y"!lJ'U 3 
.., ..., 1 ..I 

fl1ft~ at 3 '~111" 9NUU~N \Ull'W't1 6-8 

i 150 

i!! 
~ 100 

I~ 
:! 50 

. . .. 
"lflfllfffi 5-8 ff1J'hLumflfl"l~ iHlqf111;'nitlUUlJlfl-nfl"1wrl111ffii\ Hattn'YI11dl'~1)1lfl11itfl~\1fl 

I .. oM ..I ,. Q ':'... 1 OJ oM oJ 1
ff1'Ufllfll'YlUf)yt'UlJty1112J1fl'YIflA u'na:at)tJfiUlatfl1flt)1mat)~ Ufllft~t1Uf)t)fl 'W'UlJty111lJlfl't11lii\ U 

'I.i1:niJu fI1fl~1111n6.ma::'Ii'111"" 
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_I"'" , "'" .., ~ ·1 1 , ... 1 ... _I'! •IlJ" 7 f11lDftfJl::AtJ"Il1ft \J\J \J611111U9tft::Wil \Jfl1tU11\J6 llJ'UIUYlfJtJ 3 tit} 

I 

. .. 
'!IUlltl11111-m,,'M"I 

__J 

fl1f'lfl::1Umln ~'JeJlJj 
• fl1f'lI'l::<)Umln ~'JmJ'1'l I 

o fl1"'''::1Umln ~'J~u 
~'mlfti'Ll~l\nt,..______ 

'-- 
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.. 


m1H~ 33 Llff~,nh Mean + SE ~t:l~7~~'U';71~luu'h.J~1mh~m1117t'fm~ij~~h~"l 

•fllf1L11Utl 

tJfj11U11 t}~rtlU t}~NU 

'::flu;"aluu(ppb) lU')1tlth~ 

Mean± SE(n) 

fllf1mm 

t}~11Ul1 t}t)!tlU 

mfl~::1Utltln 

t}~,JU tJ~11U11 

mmhl11~tl~ !155.46±2S.34(9) ! 76.3S±13.22(9) ! n.35±20.38(8) ! 69.67±14.4S 

(10) 

70.35±21.34(1O) !44.62±12.IIOO) ! 79.63±IO.OS(9) !142.9S±26.63 

(10) 

t}~rtlU 

34.96± 13.15 (9) 

I 260.92±63.93(9) I 15823±143.11 I 203.SS±116.41 133.86±S2.74(S) I 111.37±s6.9S(8) I 124.74±7s.sS(S) I 71.6S±24.30(S) I 63.63± 25 .63(6) 

(S) (6) 

I 62.oI±21.08(9) I 55.10±20.25(S) I 12S.80±29.l3 

(10) 

42.4S±16.SS(10) I 32.6I±1O.65(lO) I 97.54±.32.37(7) I 66.21±20.11(8) I 22.36±9.11 (S) 

!119.62±12.22(7)! 89.14±.51.S4(7) ! 46.01 ±14.3.5(6) ! 69.64±11.69(7) ! n.57±23.42(7) ! 84.09±.35.83(9) !106.03±J3.22(S) !149.1'7± 56.07 

(7) 

I 3SS.73i:38.02(9) I IS4.68±12S.3S I 79.98±IS.64(10) I 97.54±16.07(9) I 7S.00±18.43(lO) I 71.78±11.28(7) I 132.73±17.6O(9) I 103.61± 10.03 

(S) (7) 

104.5S±22.94(S) I 202.45i:31.43(S) I 141.30±92.62(6) I 104.43±2423(9) I 125.1m3.24(S) I 100.47±22.25(9) I SO.61±S.36(6) S8. 10i:30. 1 1(6) I 86.7o± 10.OS (6) 

104.65±15.47(S) I 316.45i:3S.48(S) I 141.90±9s.9S(7) I 86.8S±13.79 (9) I 117.S1±40.92(9) I 77.80±22. 40(9) I 73.32±II.S0(4) I 1l0.S6±17.68(S) I S4 .n± 11.61 (5) 

219.50(1) 212.10(1) 

33S.9O(1) 189.20(1) 201.10(1) 

43.60(1) 69.9S±16.S5(2) 21 .So± 21.80 (2) 

42.20(1) 79.00±s.10(2) 122.40(1) SI.3o± 8.S0 (2) 

Wfl')1tl~1~ 

tJt)NU 

76.S3±23.19(9)~111')'1fl 

t1111r;tl~ tlU IS4.37±13.47(9) 

84.56±35.S9(S) t1rm'ju 

. .. 89.46±2 1.1 9(8)'ilt'l::LtlVfl 

tll111'iNt'I'lJ 
~ 

rtmliiv~~n 

tlTtlllNt'I'lJ 

qm~lJ"'tl~ 

tll111ltilLh I 132.50(1) 

.r 
rtmlav~~n 

tll""lth~~ I 99.60(1) 

rtm~1J"'tl~ 



48 

I l 

fll1H~ 34 uff~ ,uh ~1f{~- rJ~f{~ ~f)n::~tJ;'lnl'U'Ut'U911mh~m111·Hln,~uA9h~., 

1::RtJ.'lalUU (Ppb) 1UR18rh~ 

Range 
..... ,

V'UAfll8t1H •fIlftl11U8 1l1..mn~ 
... 

fIlft"::lU88ft 

~I~I~ ~I~ ~ ~ ~ ~ 
(~lttfl- tl~ttfl) I(~lttfl- tl~ttfl) l<~lttA- tl~ttA) l<~lqA- tl~qfl) 1(~lttA- tl~ttfl) I(~lqfl- tl~ttA) 1(~lqA- tl~qA) I(~lttfl- tl~qA) I(~lqfl- tl~qfl) 

'" .mnt'l1L'tHHH 16.7 144.7 l'liYttl 217.2 14.8 108.3 145.9'liYttl 229 128.5 130.7 147.4 107 131.6 l'liYttl 323.4 1'liYttl 128.2 

~l11Ytfl 'liYttl 182.4 1107.2 642.7 144.5 445 'liYttl 738.3 l'liYttl 390.3 117.9 499.5 18.9, 416.7 l'lil1t1 16Ll l'liYttl 148.9 ... .
t'I1LlHI f) ~ f) 1..1 'liYttl 267.1 l'liYttl 137.8 l'liYttl 78.9 113.8'liYttl 166.9 l'liYttl 197.6 131.2 90.3 239 l'liYttl 176.5 l'liYttl 77.3 

tlrmlu 'li"t1 191.3 138.7 182 16.8 157.1 l'liYttl 150.3 l'liYttl 147.8 12.2 167.8 16.01 356.4 I'li"u 308.2 114.8 473.6 . .. 
'la:aflrJfI 142.8 l'li"t1 246.8 12.316.5 158.5 1164.3 520 157.8 342.8 14.3 158 131 112.7 144.6 243.8 170.2 155.9 

f)ll111FH"1JrrmliftJ~ 120.8 196.4 179.3 324.5 156.6 305.8 121.3 248.4 I'li"u 267.3 l'li"t1 213.3 161.5 92.9 l'liYttl 199.9 163.4 124~7 

an 
f)ll11'FH"1Jqm~1J I'li"u 195.7 1195.3 461.7 153.5 338 123.5 152.4 l'liYttl 365.6 l'li"t1 224.7 138.2 89 18.1 172.1152.5 112.6 

"'f)~ 

f)l"'l'tTlL~~qm 
~.. 

HW~\lfl 

132.5 132.5 1219.5 219.5 

f)ll111tTlL;~qnl~1J 199.6 99.6 1338.9 338.9 

"'f)~ 

212.1 212.1 143.6 43.6 153.1 86.8 'li"u- . 43.6 

189.2 189.2 120Ll 20Ll 142.2 42.2 170.9 87.1 1122.4 122.4 172.5 -90.1 
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'lnillll~~ 34 'nJ'ilfhu~qft"tH1::iU;nnluu 'umn~'m1n8~ .anll't,. tt'l1~ft8~01.1 
_I _'I • ... .: J( _f/ ~ d JlJnllJU nn:a8lJfI Ol~llfUYlJqnllalJ~Qn 8l~11,.,nlJqn1~1J1I8~ 81~11ullnqn1'ntJ~Qn llit: 

Ol~lnhl!,qn1~lJ1I8~ "h01.1 323.4, 738.3, 239, 473.6, 520, 324.5,461.7,219.5 un: 338.9 illlJ 

lhi1.1 rbUth~lqflfl8il1'l''~l't1J ,hl:iuU~'lf\rbu'~qjl't1.11ui'lu(h~'~U'ln,.hi'1Jlufllf1m08 
~ - 'uqiJ~un 8lh~"~9111J fhU~'lftYlill'l'i11Ulum1ftmn,,;~il '~uri 738.9 ppb lui'l8(h~'n 

l"~HnnYhf1J'1Jtllflnn1~ 

1~6,mlJ1.1lnlJtJ1::iufll11JlUU1~"o~iJOJ111m1t11Jln8U'1J0l~11'ln111iin:Wfl'Uuiin: 
tllfUln:qiJmn 1~6,rJUUU'l'YI1~luml.n11:1~un:uGl"i1tlJ~1 t~lflt11Un1lJ SPSSIPC 1''',1::';

U1J'lU11J~'l6fh~"iifl~h~'1 ~ih:i1J.'lal1Ju,nu 100 ppb <'lJl,,'ni'1Jiioftlan;1JOl~ll) ~~ 
!It ,~ " ,,_.., ... ~ ,~ ~..l <1 ...

llJUf11Y1tntn8 11,nfl8U9InlJ uqn1U\j1.1laun:qn111Ul "lWnill1JqfJun::tnftYlJllm'ln1.1"~ 

lln'fI~,.,a'U9l111.:J~ 35-43 

'lU1U~1tlth~ 1111 

q~ Wfltl1l111 111f1fHIH fllfl~:;1utl8n •fllflll1U tl 

flu mnih1lfatl~ >= 100 3 3 6 12 

~ 
12 

~ 
3 

'111 3 3 6 

l1Ul1 
.. . 

mn(l11lffttl~ >= 100 2 7 3 

'111 2 7 3 

ftlu 
.. . 

mmn1lfatl~ >= 100 1 1 1 

1111 I I I 3 
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. ... 
'1l.I11.1"1VfJ1~ 1111 

q~ 
.. 

WilV11111 lllf\nn1~ Illfl'l::WVVn 
.. 

111"1111.1 tl 

Nl.I (11htfl >= 100 2 2 3 7 

'111 2 2 3 7 

111.111 (11htil >= 100 3 3 9 15 

t= 
8 

1111 3 3 9 

!Vl.I (11l"il >= 100 2 2 4 

1111 2 2 4 8 

.. . 
ci ... ....., • 

q ~ l1tJl1lJ1JlflfltXflWfUflO1.Jfl1.Jtl1tl tlWl 

'll.I1l.I9i1Vrh~ 1111 

q~ WilV11111 Illftnnl~ Illfl'l::WtlVn 
.. 

Illtl111l.1V 

Nl.I 
.:. .. 
m111ntHVtI >= lOO 6 2 4 12 

t= 
5 

1111 6 2 4 

111.111 '" ..
m111nV~6t1 >= 100 2 1 2 

1111 2 1 2 5 

.I .. ... -1 , ~.. -""... ... 
'lfl~ln.nl 37 Nafl1'~11t1::fl1.Jcnln tJ\J U(l1l11ntl~tl1.J mWfl1JflllflU 100 ppb ,,1.J1J 

;]OJl111Jlfl~lIf11uqtJHU'umflm"~ ltl~~~1Jlft6qtJH\Jlll"L11~tl 

911.11l.19i1Vfh~ 1111 

q~ W~Vl111" IlltlnnH 111ft'1::il.lv v n 
.. 

Illtl1111.16 

Nl.I thmlu >= 100 1 2 2 5 

1111 1 2 2 5 

11l.111 tlnl\Jl.I >= 100 3 3 4 10 

E 
9 

1111 3 3 4 

!Vl.I tlnl\Jl.I >= 100 2 4 3 

1111 2 4 3 I 

http:lfl~ln.nl


51 

fu'ml~nn:fi\J;n;l'U'UhItJnli1'U tllW~i'jfhlii'U 100 ppb 1't\Jijn"'tfllJ1n~qM''Uq~ 
tf'Ul1 ''Ufnflll1U6 un:fnfl~::i'U6tlfll'UqfJJ8'U i~~llH~ 38 

i1lJ1lJ~1fHh~ 11lJ 

t]~ W~ij1l111 1l1flnllH 1l1f1~::1lJfJt)n 
.. 

1l1flll1lJfl 

~'U ~ln::lii(J~ >= 100 5 2 4 II 

l1lJ 5 2 4 II 

l1lJl1 " ..In::;1fW~ >= 100 4 7 9 20 

~ 
12 

T1'1lJ 4 7 9 

!fl'U 
,. .. 
In::lfW~ >= 100 4 4 4 

11lJ 4 4 4 12 

~llJ1lJ9i1tHh~ 1'1lJ 

tit'! 
... 

W~tnH11 Illflnal~ '" 1l1flfl::1lJfl8n 
.. 

Illflll1'Utl 

NlJ 
.; 

61tfllNtTllqmLtW~\lfl >= 100 3 4 7 

11lJ 3 4 7 

l1lJ11 
.: 

61tfl1NtTllqmmV~\lfl >= 100 5 3 6 14 

t= 
9 

'l1lJ 5 3 6 

!tllJ 
.; 

61111mtTlltlmlt1V~\lfl >= 100 3 2 4 

l'11J 3 2 4 9 

'lfl9\111~~ 40 Nt1flll9\11~1::9i\J;'nal'U'U''U611111NtTlJtlmlifJ~\ln mw~ijfhlfl'U 100 

ppb ft1Jimflll111l1fl~q~''Uq~l1'Ul1l'Ufnfl111U6 Un::16~tNlJlfl6fl1flmn~ 
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il\.l'U~,t)fh~ 111J 

tlfJ 
... 

Wflfl1l1U itllflna'N itllfltll:iuflfln •Illfll11Ufl 

NU 611111FH'1Jtlm~1J"'8~ >= 100 3 5 8 

',1J 3 5 8 

'Hun 611111fU"1J1'{m~1J"'tH >= 100 4 5 8 17 

~ 
8 

ll1J 4 5 8 

ft1U 611111FH"1J1'{m~1J"'8~ >= 100 2 2 4 

111J 2 2 4 8 

il\.l1U~1mh~ 111J 

tlfJ 
... 

Wfl6ll11l IllflOflH •IllflL'HU6 

NU 
~ .:

611111dl1'H11'{mUW~~fl >= 100 1 1 

111J 1 1 

'Hun d ~ .:611111 1n'i1'{fl'HftV~\1fl >= 100 1 I 2 

~11J 1 1 I 
.. .. ""1' ..r .. ..I .. , ... "".JS

Haflll~n'il::~tJ.na uu Uf)1111'fll'ltqfl1Latl~Qfl fllWJl1Jtll&flU 100 ppb "tJJJ 

..I, ,.. ..,.diliVl111J1fl'1q~ UQtll1U11 umtlIl1UOua::mflflal~ ~~~ln~Jl 42 

il\.l1U~'f){h~ ll1J 

tlfJ W~Hlll1ll Illflnfll~ Illfltll:iu6f)n Illfll11U 6 • 

NU 61111'Hhl~~tlm~1Jn'o~ >= 100 I 1 

111J 1 I 

'Hun 8l11lld1l~~1'{m~1Jn'o~ >= 100 1 1 1 3 

~11J 1 1 I 3 

http:Haflll~n'il::~tJ.na
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., .. "1 1 ..,,, ~" .. .I .. I co. ...
Hnm19lnn:t\\J .na uu U61"11nlLnqmfllJ110~ fllWl1lJfllUlU 100 ppb MUlJ 

tltyHllJlfl~qt\'Uq~H\l1'l1U'lflfllfl tbu1u,,~~u'mi1tl1'Hl'Wtlul\1tnf)flftl~ i~9l1n~~ 43 

~~J\I mnJ\lLntl\l'18~;ninuulu81Hllqfl1 (~jjftltJ~Lnu 100 'lJlfllnrlJ~onlftni'lJ 
.I 1 I I I _'" "!II .I co. .I 1

8lH1Hl9l1'lt) u"9la:q~"fI:"9ta:fllfl "tJ'l1IllflL'HUOlJu'l/1111Jlfll1Qt\ un:Lnt\"u U"~l1Ul'l 

thUtllflflftHun:tllfl9t:1UtlOfl "UtlqjHlluqtj11'unLwtlu u9iU'OfJfl'hlUlllflLHUtl i~91111~ 44 
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.. 

fll1H~ 44 LLt'1~H!t:lD"'::~V~~lU1U~'lt)(hnfil~9h~'1 ~ih::~u 0i11ftluulnu 100 ppb 
J! ., I .,j. ~ ..1 ... 
H)()a::'\I6~"1tlVl~'YI'm:"t1 ~'la uu lOU 100 ppb 

~ .,,~..... .. .1 Jl." .: ..1 
('U1U1U"1f)fll~'YIm::fltlC)fna Uu>1 00 ppb/'U1\J1U"16f11~'YI~'H1JfI'YI"'1') 

ll1tlnal~ Illfl~::1UfltmIllflL'HUflwflfi16Vl~ 

t1tJ fflUtl~!f)U flfj'HU11t1tJ'HU11tltJ'HU11 fl~rf)\Jtl~HUt1~NU t1tJHU 
.,. . 12.8 (118) 30 (3/10) 20 (2110) 10 (1/10)33.3 (319) 33.3 (319)66.7 (619) 70 (7/10) 11.1 (119)mnt)1i'Hafl~ 

50 (418) 33.3 (216) 37.5 (318) 25(M)100 (919) 40 (215) 37.5 (318)33.3 (319) 33.3 (216)(111"" 
0(018) 60 (6/10) 20 (2110) 0(0110) 28.6 (217)44.4 (419) 22.2 (219) 12.5 (118) o (018)~1L'Haf)~fltl 

16.7 (1/6) 42.3 (3n) 28.6 (217)42.9 (3n) 22.2 (219)40 (215) 57.1 (4fT) 37.5 (318) 57.1 (4fT)thniJu 
50 (418) 44.4 (419)50 (5110) 40 (4110)50 (418) 100 (919) 28.6 (217) 77.8 (719) 57.1 (4n)of , a:aiifI" 

66.7 (4/6) 33.3 (319) 62.5 (518) 33.3 (319)50 (418) 75 (618) 0(016) 50 (3/6) 33.3 (216)61'H ,nU'f1J 
.r 

tfmLa(J~Qn 

33.3 (319) 44.4 (419)100 (818) 57.1 (4n) 22.2 (219) 0(014)62.5 (518) 62 .5 (518) 40 (2/5)61'Hln-lt\'1J 

tfm~1J~fl~ 
100 (Ill) 0(011) 0(012)100 (Ill)100 (1/1) 0(012)61l1,,,hh 

tfnm\(J~Qn 

100 (1/1) 100 (111) 0(0/1)0(011) 100 (111) 0(012) 100 (III) 0(012)6''Hl,rilL~ , 

tfm~1J ~tN 
7 o 2 2 o o 2Total score 
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. . 
... II" ....,., CIt. 

flllHl1 4S HlImnl~t'ft)1Jtl11lJU~fl"1~tlll~rUJ"t)~fJWl1-tllJ~lOfJl~1I"1I::W~ 

. 
 . 


. 


flt) 
•
~1\.11\.1 

d• 
tlll~iW 

. '" 
f11l1JfJ~l1J\.I1J1"l J1\.1 

• 0 

tll"ltl~ 
• 
tl1~~t1~ 

fl\.l 29 32.176 2.527 28.0 38.8 

11\.111 28 28.821 4.437 22.2 38.4 

!O\.l 27 32.189 3.315 22.2 36.5 

nlJ 84 31.062 3.813 22.2 38.8 

(I) flt] (J)fl~ Mean Difference (I-J) Std. Error Sig. 

fl\.l 11\.111 3.354 .929 .003· 

!O\.l -1.303E-02 .938 1.000 

11\.111 fl\.l -3.354 .929 .003· 

!O\.l -3.367 .946 .007· 

"'H)\.I fl\.l 1.303E-02 .938 1.000 

11\.111 3.367 .946 .007· 

• P-value lloon')' .05 ihrfJd1fttV'rIHftii~ 

fnl"R . 

flt) 

•
~1\.11\.1 

, d 
tlllU1UJ 

, '" 
tlll1JfJ~l1J\.I1J1"'jJ1\.1 thiht1~ 

, 
tl1~~t1~ 

N\.I 24 32.4875 2.7240 28.00 40.10 

11\.111 25 30.9760 5.9984 21.30 43.70 

!O\.l 24 32.6500 3.6229 26.30 44.30 

l11J 73 32.0233 4.3749 21.30 44.30 
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Multiple Comparisons Dependent Variable: TEMPCORN (Tamhane) 

. 


Mean Difference (1-1) Std Error Sig. 

(I) q~ (J)q~ , 

N\J 11\J11 1.5115 1.2485 .596 

!V\J -.1625 1.2612 .997 

l1\Jll N\J -l.5115 1.2485 .596 

!V\J -1.6740 1.2485 .564 

!V\J N\J .1625 1.2612 .997 

11\J11 1.6740 1.2485 .564 

q~ 
0 

\ll\Jl\J 
, ..,; 
tn'~HW 

, 4 

fllnW~l1J\J 

lJ191'ijl\J 

Std. Error 
, . 
tn9ml~ 

, 
fl1~'UI~ 

N\J 26 31.6462 1.9207 .3767 27.90 36.40 

11\J11 27 28.6148 4.2705 .8219 21.00 37.10 

!V\J 26 31.9038 3.1928 .6262 23.20 36.50 

'i11J 79 30.6949 3.5799 .4028 21.00 37.10 

Mean Difference (I-J) Std Error Sig. 

(I)q~ (J)q~ 

N\J 11\Jl1 3.0313 .9032 .006* 

!V\J -.2577 .9117 .979 

11\Jl1 N\J -3.0313 .9032 .006 

fV\J -3.2890 .9032 .008 

fV\J N\J .2577 .9117 .979 

't1\J11 3.2890 .9032 .008* 

* P-value uvmrh .05 ihr(J\hflOJ111~a'O~ 
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q~ 
•
~1l.t1l.t 

...;, 
flllQfW 

, ... 
fl1lmHl1Jl.t 111911J 1l.t th91ltl~ 

, 
flltJ~t'{~ 

~l.t 24 31.2792 1.1956 28.40 34.10 

lfl.tl1 24 27.9542 3.7110 21.70 34.50 

!Ol.t 21 31.8524 3.4092 22.70 37.40 

1111 69 30.2971 3.4036 21.70 37.40 

. 
 . 


Multiple Comparisons Dependent Variable: TEMP1Jt"ilu (Tamhane) 

. 


, 


Mean Difference (I-J) Std Error Sig. 

(I) q~ (J)q~ 

FJl.t lfl.tl1 3.3250 .8573 .001* 

!Ol.t -.5732 .8874 .852 

If'U11 ~l.t -3.3250 .8573 .001 

!o'U -3.8982 .8874 .002* 

!Ol.t ~l.t .5732 .8874 .852 

If'Ul1 3.8982 .8874 .002* 

q~ 
0 

t1l.t'l'U 
, ...; 
fl1lQ~W 

, ... 
flll1JtI~l1J\J111911Jll.t fh911q~ 

, 
fl1fJ~tt~ 

FJl.t 28 32.1429 1.7578 30.00 36.00 

lfl.tl1 28 28.6429 4.1025 22.00 37.00 

!mJ 25 32.6400 3.2388 23.00 38.00 

'i111 81 31.0864 3.6201 22.00 38.00 

• P-value U'otlfl'h .05 ihrtl1"ftl\lYll~tTiiPi 

. ... 
'1a::IMlH . 
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Multiple Comparisons Dependent Variable: TEMPila:aOUfi (Tamhane) 

Mean Difference 

(I-J) 

Std. Error Sig. 

(I) q~ (J)q~ 

N'U l1'U11 3.5000 .8503 .001· 

!tl'U -.4971 .8755 .874 

l1'Un N'U -3.5000 .8503 .001 

!tl'U -3.9971 .8755 .001 

!tl'U N'U .4971 .8755 .874 

l1'Un 3.9971 .8755 .001· 

ldtl,"~11W1Hftn"ti'lltffl~mlYlfltftllJfl111Jut.lnh1'U ~tl~fl11\lgfJ~tl~~W'HlJij1f1~W:1~lJ 

9T1tl{h~ mntt1l'Hntl~ 'nl"fI ~11'HaO~OU t.lnlU'U ila:aBUfi i'jfl1 p-value LyilOU .011, .001, .003, 

.000, .001 flluthilJ i~JUfll11Jut.lnh1'UhilYhti'U~'::i1Jlrut'hfltV 0.05 '~Ylflt'I'tl\Jfl11U1l9lfl9i1~ 
1..1 .............. , I J!- ... d .. , 


~tl~fl1'\lftU~Wl1lJ1J1AllJtllfllJ9I1001~ Uq~9I1~., "1611 Ternhane "U~W'HlJlJ~W::lfllJ9I1Ot.m 

mntt1''Ha6~ tt1Ll1fttl~6U 11n1UU ila::l0tJfl luqtl11'Ul1 9i1ulml~~uun::q~f6u ~,::i1JlrO 

thfTt\I O.OS 1Au'uq~ltUllij~Wl11Jij~11lfl16~n~lJ1fi8q~Hu"n::q~!6U lu"w::~fJW'HlJij-lA 
"w::l~tJi1t)(h~'lnwflluq~NU'u9iH"nq~'ou 6dl~'1~9I11J"U11fJW'HlJjj"w:a~lJilt)(h~ 

'nl"fI luq~'Hun ',jijfl111JU9ln9iln'nq~NUua::q~!6U ~l::i1J1rOl'hflqj 0.05 

A~JU~WltlJii1'UqtJ'Hun 'U~1~t.ll::1J1W 28 tl~ftU.nlc;Ut'I' lrJu;]'iudlfttV~"l1ll'Lfflt 

mlt.lulnt)U~6~rrl1,"1I"ln11JU'U01'Hl1Qn1 ~·dluDU'~'lfl;]ty'H'~"lJUlfllumfll'Hi16"8~ 
t.ll::1Y1fr~~~Urrfl~1\Jfl11H 45 'H~\J 

Utlflll1i1mnn~Wl1lJjj ihlitJ~u~d111''~utiUl1rl~~lJl~t)~81lt11luu9ia::l'hflJ 1-11'1011 

thn~i~utl'fI~1'U9Il1H~ 46 
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... 
'nJ~m1111 

..... 
Ul1a-nllJl'tl8.:J0ll111 

'llnU !fWa:: 

.... ... 
mnflll11atH 

luth::lYlfl 74 85.1 

~hnh::lYlt'r 13 14.9 

"nlyt~ 
lUlh::1Ylf'l 83 95.4 

fi,,,,,.h::lYlf'l 4 4.6 

... '" tnl11 a nultJ 
hJth::lYlf'l 74 85.1 

fiHth::1Ylff 13 14.9 

t1aliJ'U 
lu'th:aYlt'r 59 67.8 

fiHlh::LYlf'l 28 32.2 

0 ... 
'jl"::LOtJ~ luth::lYlfl 87 100.0 

~lfl~l'l.:J~ 46 TCtJ'llmflttln1UfN ,;'TllTC~ ttll11nf)~f)tJ tJt"iJ'U ila:atltJR li1'U'l1ojHn~ 
rI • 

t11V, 'U11,::l'tUI' ti~\l'U;~llfln::H111tllllJtflJ';U,,::11'hn::titJ.na l'U'U Y1jjfll~~fl1111lf)LYhtitJ 
, ... e'y. ~.. ..1 1 .~... · ... ,.1

100 ppb 'U0l111Hr~'l"1~~'UfltJLll1a.:JfllJl flm1J'tJtJlfltJtJ'::l1'll.:Jm'Ha~mrJ 'U1Jl::lfIfI'Ua::ml 

• JI '.1 '" , .I 
Ul''tI1tlfl~HlJl::'''fI'il~lltT~.:j U~11Hfl47 

http:hn::titJ.na
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"111~~ 47 utftt~Hnhu1\.1"16d1~01'H11tttl1yQtt~h~'1 ~ih::~U~'1nl\.1\.11n\.l 100 ppb 

n.r;V1Jl;;vul::'H·h~Ul1n~~1J11\.1th::lflI'fUn::01l1l11'n1mhnh::1JlI'f 

•
OthnT~ 06Hiiih:ftu l:ftu;n~luu >= 100 Wfltlll111 iii1 

• 
ppbliitJunui1061~li~

,.I
11l11H't1111 

.. ~1lfl'n:l1 100 ppb 100 ppb 

Luth:l't1fl 74 23 31.1 85.2 
, ...GO 

~h-nh:l't1flO1flO1l11~tl.:J 13 4 30.8 14.8 

1111 27 100.0 

Luth:l't1fl 83 30 36.1 !·')().O 

t111YiYl 9im.h:l't1fl 4 0 0.0 0.0 

1111 30 100.0 

Luth:l't1fl 74 13 17.6 76.5 
~ ... 9imh:l't1fltl1l11~tHmJ 13 4 30.8 23.5 

1111 17 100.0 

LU1.h:l't1fl 59 10 16.9 40.0 

tJ~liJ\.I fiHth:l't1fl 28 15 53.6 60.0 

1111 25 100.0 

0 '" 
lu\h:l't1fl 87 43 49.4 100.0 

n~:16VYl 
1111 43 100.0 

II ••• 

ppb 1J1\11n011H591'\.Ith::1Jlmi~111Jtt tb\.lnnii"6~01n01111ft6~un:01n1fttl~6U W61livUfltJ 
1/, • 

'l\.11\.1"1od1·ni~111J"ii'lU\.lfl9111JUl1ri~ii1l1 ,m11111t1nmlHa911\.1tJr.:1Jlmovn:: 31.1 un:: 17.6 
1/ , 

un::'l1n~h~tJl:1Jll'frOvn:: 30.8 un:: 30.8 "l1nh~u t'hl1;utJl'nil\.ll'ftJ11ml,j\.llV6\.1filn\.l 100 

~ ..., '.1 J! .. , ...I..,. ,.1 -1!
ppb 11J\.I9I10fJ1~\llfl9lH1J1::'Jll'flOtJn:: 53.6 un::9110tJHJlHf\91 \.I1Jl::lfln10fJa:: 16.9 

.., ! ., ... -1 4 - ~ , ~. J! d .... 
Yl~UU t111J1'09l11'l'ftJl::"tJ.'1t'1 \.1\.1 JlrJ~lfl\.l 100 ppb l1~ \.I01111'l1U11"lun:l1Hft91 

1 .1 .-1 ' 1 ., GO ... ::...". J/ ...· JtnfJ \.I1J1::11'lfl n1UUl1f\~ l1U':1J1flfl11flU"UfltJWtt'\lO~61111'\.IU'1 mUlIv::l'ttJ11,.l\.11U9I1 

oth~~1l11lio~otJun::tJn1iJ\.I~1J1tln~hnh::lfltri1ih::itJ;'1iiiuu tl.:JlflU 100 ppb .::ii1Jlnn11 

'1\.11\.1 ~Ha91 tnfJ 1 \.I tJ, ::'flI'fU~~V~11,jtT11J11 oauO'u1t\'UU\.I0\.111mni~~lJ1'\ltN011111 iitl11lJ 

nlJ';\J;titJl::AtJ011t1uln6\.1~q~un::'~Ut11l11~thflqJ'\lO~nl1t1ulnou ,dtH'lnij1t\'~lml9111' 
iYll:itJiU11iil\Julu~1tldHti\.ln~1l11Jlil~tJ1::'fll'f'flfJfltl\.lijnl'Slhri~11 Hl\.1'H~t)U11 n.:Jil11u1fJ 
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~ .t .... "., ~ ~_ ...., • .J".I 11 Ai '" ~ OIl 

'~1I1m'l'tll1:afftfl\lW:m"fl1J·MQ~1J \.IUfln:111UJ1Jl:flO1JtnOl1'l6fJ11ftfl\lW:mllfl1JUftl1U 

~ ~ .. ......1 .., · ......" .t '" '" 
'fltJl'UO~fl1Jl::~1JInln U\.IH'O U Uft::Hftfl1n'fl1'1::H~~mfft~ Ufll1'1~t\ 48 .~"tJl1ftfllfGl::fl11 

l~tJ1f1QM1JlJfl~i1A tbulm\i(1J1flfl'h!otJrt:: 75 ) ,:,~tJ1~Ofl111tifl1::U01111~tJulUltHrt~UlflO 
, • ..,,, .. al ... 
tYm:uo1Ju u'o~ ""'::lHflO~fltJ1'IUi'llUnlfl1J 

.... ~em\l01:: fll'Hfl1J fllH n 

78 
 89.7 

. 4 
 4.6.... ... 
fllfl(l1IHtltH 

2 
 2.3 

3.43 


66 
 75.9 

4 
 4.6 

3.43 


14 
 16.1 

75 
 86.1 
... .. 
tI'lLlHU)'18'lJ 4 
 4.6 

8 
 9.1 

75.9 66 


3.43 


18 
 20.7 

75 
 86.2 

4 
 4.6 . .. 
nn:a8V~ 

3.43 


5.7 5 




qU""
I 

5 

''It.iNOi'f)JqI'' 

, ~ ! .1..... 1 ~ '" .... .. 41 ,.. .. ~,~ ...
Umlnfl1l1tlHUU19tqlJl:a'UH"09tnt1Al:AtJ'tI11ft UU U19tqAtJYI 'IHft9t61lfl1 

U9t1~O~~11u~d'ufl~ui10fh~ Rfl1l1il"tJ9h~'l~OltjjHftfl1::YltJtioml,OA.11t;luu'U19tq 

~tJUft:01lflln9t1 'uutilt::fJihl1fl~O~Ul:'Ylft' lAtJli1nllRn1l1'U'~9t tlltlflltH 'U~U~ 3 

'~lf'lA '~uti UtllUJU 11'V1J; ~"'1W1J; '~9ttllfl9t::1Utltln 3 int1A '~uti 'Wft1J; u::,i,unn 

1::VtH Uft::tl1fUlfUO 3 i~lf1A 'A'uti t;'13U 'YtJ~'lfU l;fJ~nfJ 'Um1&~tJntJnU'tllJft '''0&'0 

1Jft"lnlfft1fJtY1UU1::ntltJOU tf-3ftl1Ja'lnUtJtJa'tltJCl1UtlU~~1~lU'u1411U ''''tl1Jn'lfl1r1'Utl~ 
11~~lUfltJ,rl~tl-3r11{U Un:fl"1'tln:HHftYl1~11'tl~Unlliin"J Hn'''fhd',rJu'tl\!nli-3ihflUUn: 

1Y1rJ1ft1a'9tl IYlfllU lftV'~01h,u'''1.h:ntltJ'UnllUl::1lJli~t1iilliiOll'~tl ''''lflll9tlfll 'l&flA 

4 t ... • 1 '" .,j ~ '" ... ,I.. 41'" · 0l1l1fJU tUtJtJlJa'1U11U U11 tl-3nlflfJ1fltJn'1'''1I 'lfl1~O'J1.' la UU ua::u fl111::RUt'f'lJtl~l1lJ 

fl\n::lf':h~tlw::f1itJ lrl~tl~lH~lU~Ha9tlf~tl'«l~tl,nh{u U9t1tJ1lt Uft::lflll9tlfll '~tl"llUU1 
, '" ... 41' ~ ~... ,JI'" ~ 1 .1'" .:Yll~ Ufl11aRl:RtJ 'lf11ft uu U61lf1lfl9t1 'tin: "flal1C1~Nnmlnfllll RtJ111lJR~U 

.1.. .. I" ~ _1_ ... v
S.l al1JHaft111'ft11::""8\fagtnlGl:"1..nn::~ln1 'ft1VtMua::a~,,~ 

" y. ~ .." " ~'lnOl"ntJntJnU"tl\!ftflUYlliH1Ul\nhlUl1U,;~aU 657 flU 'lllUfl1lJUflU~lU'U 

tllflnftH 'lU1U 256 flU fllflfl::1Utltln tUI1U 141 flU un::fllflnfUtl 'lU1U 260 flU ijtl1~ 

'U;fJU1::U1W 31.6 iI ,rJU'''fI'Y10U1nfl':h'''ffltq;~ CY1Ul11oj'Ufllli9nlll1ul::ftUU1::CluRmn ii 
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tnnnilU1.I1 

~ ... " ......1.. 	 ~..I .f'" t1. 	 fl1'lYC1Jfll111f11l:11f1111Jlft'(J~n1JJ1U'lfl11JWlt)~11JUnHn':'1l l1':tJtJfll'PI~1J1Pl'Jluun 

l' '.1 ! '" ~ .. .1,1'
fll'Jfll'::1111~lJl:'nft 111Jn~tl"'OUl1Jt.lt)l1111 11JUf1111J'ilH~U1Jl '" 

2. \'Ilt1fl1nhli'm~oiftiUltl'lfU;1~tl111Jl'h,~,~tHltll~t1l1~1~t.l1'o~ntJ1J,,.thlUrt::flll'~1Jm,;j 
.. ,.Q 	 ., ~ t/~..; c:r.G.I CIt. 	 ~ 

ft'1U'11J~O~11J'nI ut1ln'f1n::'Hf1111Jlt'1'U~ ft'OltJU1\101Y1Vlf'rlff9llt1l1U"Y1U 'lfla~fl1W 

1Jl111Y1mHU '~i'tJ'lulifJ\'IlflffmUUl'n:tJfl1flft'l'uil YC.fI'. 2546 ua:ihlu1fi~1~(Jt1'ltJl1 fl1'1~ 
II 

f1111Jthl~\lUUUn::'.fA11~fl111Jdll~"rlu 3 fl~1J''Hqj 'R'ufl 

2.1lYltllu ln6ff:0l91 n~ a:aiiflffl',"~ iltHtlU flUV1Ji'fl~1191Q~tJ'Ufl11~a9l1nU~U 

2.2 fl11iAttu'i~tl~O~~11~UltJtJlmf~,u,::tJtJ"'O~~U un::'Ul:~tJtJ'::'"ff ~~m''~fl1'11~ 
d QI '" ., ':,1' ~ 	 ." ... .Q.Q 

1l~UlfltJ1fltJfl1n~'::tJtJat1~w::u "i:~O~1Jfl111HU~Ufll'&f'Il1::'H 1Jfl11'Hlftll'H91 1JO~fl1' 

http:tnnnilU1.I1
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" ,0","11 Ua::flllumltVlt1 1"lJ\h"f)2JnU1'flufll19T,uruufiJ1UUn::'hfll1i1fl1l1,i~1:1J1"Wtl1 
" l"llfllllh~1U1Uafl1lw::u ,::;Tf)~Olftllftl1u"Jf)1J" f)~lh::,YI'" Uflllm: .11161Ul' fll111f)U',f 

til::'V1'VUnUYlilUfllli'1Ji"fl)Ja "t'I:fll111~U101J111 '~fl1If'O'''::1J1J~ 'li't1n::,n"aYli" lU 

nQltU111~f)~'ln'lfhll~'~1l1"f)~ ,flu;Tu inlu fll1i"flW::'h~lU~~,f1u~jjfilu 't\'cbU,alJ'''lU1 

.. ... f' .. ... ~ -'''' ... , n~ 11" J!... ,...1 	 dfJllflU llrJU l1unu '~'1J\JUU1Y11~fllf1'l11"f)'" tlll1~f)~m1UU1\JnUYlUf)"flnf)~n1J,.f)'YI' 

~1~	Ui1::nnl"~fl~n~tlU~~tll11fl \J~lfh,., \.I""l11tl::,iill"~o~n'mlu~ca::ri~Htl9iflfll1U,fI\Jod 

"'44.... .," 
Un::l{1'V191~O~1lJ'V\J\JU'1 

2.3 	 'lWtll"i191 f1u,f1UYli'''1l1tl1~thtl'll~'ltl R'IUil"tll11JtTl,!,,.,;mfuqYliHtIlUnll1~U'lW 
...... , J!"" • , ....... " ... .1 .... 

tll"'rl"~O~U"n::1JtlflnU1t1flfl11l"lU1lJU1UnUf)1l1~'HUUn::UUfll , Ullf)~U UUlfl""O~ 

f)~flfll1fll1i1mn1Y1111"lCf"'Ut'l::l9llUlIl1Ullli~Ultl.h::'I1Y1ii (UNESCO) 1,ffll1UltU1lJ 

" d1lti'tJfl1,nebu11U'UoUU 4 flf) fll1 1 lftJ'::'V1'n1ijriluilUf)lh~u~~oUu9if)fl1::tJlum1""uu 
, ..1 .. , ....... t1'" ...... ell 
'YI':UHt'l9If)"lfll~110~ un::1UO"'11W1{1~ ''V'lI1~O~'ftl1lJfl'''O'''1l~~O~'''::tJ1Y1CfU'tl' 

~ ....."... ... 1 1 .. ..t ..I.. • ,11 ..;
"'i::'''10~'''10Jf~1\J\Jm'ltlU ft'l11flt'll~ flllUlYIfl U i111Yll'l11J1::nUYll'VO{lf) tI lYlll~"H U1'I::11ft1 

'lfl 	 l'l1u1::ft'lJh.lfll11fh.l"'f)~ii\Jca;~'l ,~nfll1lJthtl'lloriH~~'ufll'1111Yl"luIt'10~1U'VUf)lh~ 
l'l1lJ1::CflJUi1::flllnfi1u ilUf)riHj~au't\' 

. 	 " 
lftlltflt1U~l flll '~lJfll1nrilU';lu,h1,fltitlfl11mfl1!l1'H1;f) 1;lluiilUOU ,,2T11lUUt::,f1u 

.. ..- AI .1'" --.1 	 - ... ... .;1"1l~1tlllU"U~f)~fl11lJgtJ"fll1~f)~fll1lt11lJ"tJtJ fl1::tJ1UflU un::ll1fl11 '''f)tlntUtlfltflllUYI''HU1:: 
..IjI.. ... ., .. ~ , • .. 

Cf1JYI" f)~"'11Wl{l~1911UIl11U "n::Utll"'H"f)~l1~"u Ylll1'lUflU 

... ., .., J! .I 11 ~~ ... J! 1 ..~., 11 ... 
tl~U'Hl~11,.f))Jal\Jf)~"\J"fl~ftW::'Jl"lJ'1'ffl'''1 'UfIlUflllWlJ'1tJU un", tV1tl fllltftflll 

.. ...... ..t. • 1"'! ell 	 ,11 tIUi1::UU1Y11~''r~Ylq1!lQ '''f)tI''tll1lJ1Ull~ t::'IllJ 1tYllUYI~1tt'lllJ1Jf)~''HUUU1Y11~ ua::,:: tlHaul fl11 

'::"UUlJf)~ 'Utlltl1hlll-Af)1,f,ti"tJ,::lllwmitl,::'Ylff'Ylll ua::l~fl11611tl1n"1~f)~tJl::'YI"'YllJ9ifl1tI 
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... J ... ""i
ft=lmlf11crft111"nmlQ01~ " 

ilt\llflthflt\l'l.Im'Nft~61lf"HT~l1l.Il~~ r6lJ l'lil.l tJ,::lllf'f''IV fi6flWtnl't~6~1ft'l~'U~'::\h111 
tJl::n6'Ul\1l.1ll~161lfl,n~1 9T6~Ul161Ulfa~flWfll11l~ltlYl.Ilml~H'l 111tJ'::n6'Ul~6,,n~1J1il~fl~l11 

~ .! "'~,
mJf1nfJ un::llf111::U111nfJ~U~'lu~n::'::fJ:: 

1~'lA1J~fhflt\l'lJOllU1111tJ'::fl61JnllJll~n61lfl1'lJil",jl.lihf~Nftft'~tnfJ'l.ItJ'::lllfl' lln::u1 

~ '.1" ...1 ~ ~ '" .. '" d".1 ,,011 A'~ ,~
1,.nlnftHlJl::'1lf'fllJ6nlnml~tIlUft'l~6~fl11UUl~11~'l 'lft'lil1Jlfnfl'l nfl6 U1:un..'V'''.~ 91un 1In 

1,,~ ;Jn~l~ tJnlU;Jn 11h;;"~1.mV '~lln fl1n~'lllfn6~ mn~'lfttH mnllll.1ft::1U un::fl1n~Y~lJ'l ~ 

Ul11111~1l1ll.lmn~'lllffttH ItJ1ii"~lnift1 'iun ufniJu ld'6m:~nillJ ilt\llfllftin~t'hflt\l~6~1ft'lA1J~ 
• ... ~ l!f ~.. ....l . 

lJUJlNnftl1Jl.I61lfl111ft'lfltl Ul'l'tlttlmY611 (Mycotoxms) 

.... ..... ..t 11 .l..t - - 1 ,~ .:; ~ 
G11"'H1IlntV811 (Mycotoxins) fl6Unl'tlillUllnlm"61111"'t\ll~1J ft tnfJ ~um1'lfl~U'l~n611

"" " ... "" ... .",., - .,~ -,".JIll: :, ,llllf111::t111 lY6'11ln:ft'n1'lltlllfl~~l.I l.I'lft'l~1J61lfl1ft'ft'lft'11111tllfl~ "Ll.I'lfl~l.Ift6l.1ft~llftl::lf'l1~flll 

.1 d..t d.., .. .!3 ~.. ......... ... ~ l!f ~ .. 
11'll::lJ~n fl11lfl1JlflfJ'l mllfl1Jlfllll l.Ifln~l1lJ'll lf16~w::nl,aU~11'l6l.11111Nnft'1Jl.I61lfl'l1~'l ft'l'1'Ilt 

,I , 4. ' ..t , ".1- ~ ., ~ ., , ,., .., ....t 

• lm"611 l1'1'IfJ~UPhl1 lflJl1J1WNnNnft~8nft'l~1Jfttl ,a~n~ llftfJ~1JNnfl1::111Jft6q~ml'tUn::m1l'nt\l 

... 1 l!f ~ ... _1!',l l!f ~., ~... , 11 -1.,f ..... "" 11 
'~1J ~~8~flft'l~a6tt'l.Ilfl~ft'l1ftfltn~ l.Ill.l811~'l6l.1l1Jl.I6l.1ftl1Uft8'J1Jl fifl lY611 3 Yl.Ittlfnnlltl'lH 

UllMlt fi6 Aspergillus, Fusarium un:: Penicillium 

.,f .. ~ 11 ... ,~ A " .:; 11..1 , ,I 
l"tlll1Jl~ft'lfJl'tlJll'::ft'n~Ulll'tll 91l1J66g l.Itfml'tfl~U'l~ntl1Jllllf1Jl::Ul1 lW fl'll1J~, 

~WlffJij. fl'l11JliJl.Ifl1ttlf16~h~ un::tu'l lf1tltlg'l.Itftll'Wlfl;Utt il"1UlJ;]lft'lA1Jlfftfl'lJfl11Ul1J1Nftft 

l!f .."": .. .1 0 1! ,_ I .t , " ...,1"1 .1,"' ..
tl11111 {I ft'l1J'YI~Nnft 91'lJ ul :lYIffun:lJll1lnlnftl~lJl::1'YIff ,11 lf1'l1Jft'll"lI \llflL"tlll lJ'lftQtt'Utl11111 

.!!J .. ... .:.. J "" 
t1 ~1lJlnlJ1Ulf a lV'YlJtt'''lJ''lJ 'lfl6~ft 

rhlJ"t1oJU~';;1''iI'.hiju~rrll-nlt'illm46n'''U~Wfl Aspergillus jlavus llhJl.I~l~lJilt\llfl'lJ 
.1 , 'J!'" 4 .... .. "'.... ~!'II ' .1
lJ1Zl11ff llV llft\lllJl"'l1~WltHfJWHfllJ~tHmf)ll1YtJun::filfl":1Y6tJOlg(Hll1YtJ.~l1Jl.IUlfa~l"l:u~fl 

• ~,A.I l' : "" .. . ,..I oJ0,1'I"61lfl1tift1U11tHlflJ~"tl~lJ'1::l'YIff 'YIV lJt)~l1\..1n1Jl~flH'::lJ~WlffJlJ9t18g'YI 12-15 C lJ~W:'YI 

fl11lJ4'ufflJl;\..I..rfJ~t{~tl~~ 80-90 % (flllJ~PJij(J1J111fJl 'j). n1lllJ) ~~'~lJt'I'tl1l't~llf1J1:ft'lJti1Jfl1HfrH 
t'l'11-n1l'llm4611 Fusarium 

http:11h;;"~1.mV
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J! _I. J! _!I J! 1 !It '" ... .,..1 ..1 1!.1 A ~ ...
,,111unflfl "Tlnl~ un::"n n~l1J'U191Q~tJ11nflYlntJYI~hl~'lfll"fll1 Fusarium "~l1lJ&flfUln:: 

UI;OJ1~tJ191i~U~tld''U"''Utftnnfl11lJ4ul::tltJ 22-25 % (Christensen et.al., 1988) 

.'lQlUU (ZearalenoDe; ZEN) 

.nnluu fltltnl phenolic resorcyclic acid lactone ~ijflWftlJmid'JUftllltlft19111'U (estrogen) 

tf!H91fl Fusarium roseum 

ZEN tfllJ1'tu11~V1111'''U1hlfl1~i~l~,,jtltln,,U~~tllfll'Ufluti'it'A 11;tl'11'tll1111~ij ZEN 1-5 

ppm utityfl11U""nijv ,h'"Lnfl,sfl~flntlflun::1.I1fl';tl~flntlfltiflla'tJ'A (Osweiller eLa/., 1989) 

..! , J/ .. " ., ~ '" " ..., ,.I ...ZEN ,,1 111flfl hyperestrogenism U11lJ"tJ11fl1tl1::t1tJ"Ul tJ1lJU'H lJflQfllJ~U1fl l1tV~\.I lJ 
tJ " 

flll";qJ~tl~~tllJ1l1UlJUn::ijll1UlJ'l1ft (Mirocba and Christensen. 1974; Moss et.a/.,1968) 

" .. "....r " (tn1n1ft~ l~ft~'Ul~~ft, 2540) 

',,1iIn 'tim::YI~uft:: ,ti',j 'JjfltlV'il: 'AltJHnm:YltJlJ1ml'n mHn: 'AltJft11-n1i ZEN 1.rJ1'1.I 

'u1.I;lJ1WlJlfl~9111J (Meronuck, 1992) tlriH"~911lJ Cheng (1991) 'ft'lUUfl1::tltJtllfl11'Utl~ft11lJlflu 
tJ 

YillHtl~U 
tJ " 

l::tltJ <100 ppb 'tifl1::f1.~'::liifluHnlifl';' (bruise) Uft::fl11ftflii~.lfl 
tJ 

l:tltJ 300 ppm ,iiflQ~lll (cyst) lUtl1V1::8tJiUl (genital tract) thu'u'tin~ '::"tJYtl~Yl111 
" 

(vent) ~rJ1tJ'l1oJ tnV'Ul1ft141Ul1a~'fti'tJrr11Yillil u~,::'li"tJlt)O11fttlflfll1f.,.lfl,;rn1\.11::itJ 800 

ppm 'tim::YI~un:'ti~1~ t:'lintJHtUarJ~tlt)9111fl11"'tVlitJ191 

l:AtJ 1,600 ppm lIU1fl'Ut)~~tllJltJt)1.11gfln~ 

A .. ..1 1 ... , .....
qn1 tyfl": 191tlHnm:YltJlUtln1flftl1"1I ZEN lJlflYlqil flmun1:qml"t'fllJrJ fltlU(H1rJ 

... ., " A .... _1..1 _I ....., J/'~ '_I ' "l"tV"Ul (prepubertal gilts) .U:lfl9lfllllunVUUun~rr'l1Y1U1 \.Iqnltll~Ut)U t'lLlfl u1n"t)~flnt)fI 

.J,", .1 .. ..111 a!' ~.1 :
(vulva) 'UrJ10 11tVUft:tJ1lJU~~ n1U uqmlftfl (growmg pigs) lUt)WtlYl1911UlJ'::l19UU11"1J"U'1lJYI~ 

: ., ~ .1..1 .. ,~., ... J .I , 
" \.I lillm:: \.1111 " \.I fl~mlJ9I \}fl (uterus) inlJ" \.I YI qflllnfl ",tJUll"lI\.1lJ~"\.I tlln::"tJYt)~1111' (rectum) 

Uft:thflYtHflfttlfl YI::nfl'~ 

tllfllllrluill'Uqfl1~'AltJ ZEN ~'l::itJ~HVJ nUtlt) 
tJ 

l::tltJ >1 ppm 'iI::N1\.1UJjty01 '1.Iij~1l1\.11J "1'11'afltyfl1tl'4tJ1'Unttmfl11fl~lVfl11 'AltJ8tlll1JU 

l6\Y19111'i1\.1 m;l1fltl 1.Ilfl"tl~flfttltt tJ1lJUtt~ 

l::itJ 1.8 ppm 'iI::l11dV1\h,,rtyml.rJltjlo";t\liui~mfJJtltJVJ 1ttU'JjijHnm::YltJ9itltl9111fl11 
tJ 

i~~tl~ (conception rates) tl9lnfl1191fl',j (ovulation rates) M;Ofl,.Stldltl~~tl~i16flU 
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l:AU 3.6-4.3 ppm qOlt1'l1 ":'um;uci'~1'Uru,, 50 l1ftn1flO~1tJl';tyi'Ui 
.., .. , .f 1"" !II ~ ~ 

l"::flU 5-10 ppm lJnV~1'U11'll l1qOlt1'l1lJ1~n"tl~f111'1I'UfI~tJl1'U1'U"'U 

. 1".. ~y. '1 ..11 .. "" ~ , , ...l::~U 10 ppm '::~1 l1qOlt1'11(H1tJl,.;tyi'Ul'111H u~ 'UQflUI'Tll1 ~'~lJl1UI11":: lJ'fl~fl11 
~ .. .... !!' ...,.1 1".1... '1~la1tJmh~m11"fHtl1tJ1::t1U';'Ul111tllJHrI'l1tJ~tlf111HfflJ~fI 11r1n1fll111~fI l1tl1l111l1lJ ZEN tlg 'U 

l::~U 10 ppm 1tJ"~1 2 d'tJfllM 
• fI 

l::~U 25-50 ppm ''U'lflnn1Uft::uuttOli1~..n~tln::l'tU~flmfltH'tlfl (stillbirths) O~'l~ltJl1n~ 

flrltlflfJ~ (neonatal mortaJity) ~flOltlfl (fetal mummification) qOl"lrll~ (splay legged pigs) ,ii~fl1'U"'~ 
., ..,... .1 ... ... _I"'. ..1..1 Y. 

fl1l"flrlUt1'~HfllJfl~Url::fl11lJH~lJfl~tl'U., l1lfl01'Utl~ 
fI 

,::~U 100 ppm jjHnlh111,;tlllOlij"'U1fI"tl~Qflotu~::Url:: accessory glands a~n~ oflli~'::l1~ 

fl1't1'Jl~~1tllli (spennatogenesis) tld1~h~~llJ';6qfll\)::flntJl"lqtll1::tJfl~ ~tl'll'~ft11,"1I0f1n'tJ'lfl 
.r ., ...' ..! '" 1..l ~ 1 .~tl11111 'Utlfl'lfl'U ZEN tJ~lJHn~tlfl ' JllJTlll1'U9I (libido) n~n~ 'U"W::l1l'l1'UlJ,.::"tJ1tJ "tV"'U "'Ul~"tl~ 

~fl~tlfll"tlfltll,,.::a~a~~10 

l::~Ufl11lJ,.u'lJ~'U '1~llfl"tl~ ZEN ~fJtl1Ji'u'~ti111i'UllOl';tllwi'U{un::qmtl1~U'tltJfltl 0.3 

". • •..1., • ~ •..l ., 
ppm U~ 'Ul'ttlt'{ml1~1Jtlgl1l::~U 0.5 ppm ua::l'ttlqmtll~lJ1fl"'Utlg'rn::~u 1 ppm (Purkhiser, 1991)

• 

.. ,. ". · 1 ,1'. ,1'''Co 1 •tft-81::tJ8 t:: 191tlt1'lll't1l ZEN 'U6tJfl11 'UtJfl1 Hrlm::l1U9I6 fl fl1::U6,.::1'tU "'lJ6 ",u ZEN 

_I ~ .... .., •• ..r ~ .. 11~tJfl11lJ'U'lJ6'U9I1lJ1I1llJ"19l'::91U 10-15 mgIkg l1l6lJ1fln11'U (u1~tH 91tJ Channley Un::flW::, 1995) 

• .I,~.,.. .r ... ... •• .r ~ l'1 1 'U fl-m::tJ6un::Ufl::11 "'tJt1'1'1't1l'U'::Uft~~tl1fl11111~fla'Ufl flrll1fl6 m::1lJm::11tJ 1I6~'flO ''I1'UlJ 
fI 

"tJ1tJ111 oj U1'U 1Ja~ Y6~flrltl~Otllt1'tJ (vaginitis) ij'U6~l11n1'l1a'lflY6~ftntl~ ,~'Ud'~6d9le")~&1r11 Ht1'lJ 

'u~flua::u"'~''U lflt1'l1ti6lJO~1tJl.;tVi'Uif)n':1'tUl~1'UlJijflnifll'UllJ1flfl·ht.lfl"UC'l::tl1"r1'U11,j'U'~ 

(Coppock Ua::flW::, 1990) f)Ol~h~911lJ~l11jjtl'UlfJ'U'tJ'I'htl1tJ1Itll1::~lfl-fl1::u6'~rtJft11,"1I ZEN 

.., ... .I. 1 ... ..I ,_t'''' !!' • ~., ~ ...
l1lJflUft111't1l 'ltll'lSf)11f)'U., fltJlI "lJ'ISl~ ,::,,1 11'flflHC'llfitJtltJ1~l'UU'~91 tlfl11 fltJl'tlJ lUrl::fl11Hft1J~~ 

(~l~il~ 1f1tJ Cbannley un::f'lw::, 1995) 

• ,.... d~ .. 1 ' , 1 .1.1 !II
6tJ1~ lfl~1l0~1'Ul1ul~'H fltJ Wood (1992) flrl111l 'lflfl1111f1ft6~ftllJlltl1'tU ZEN 'UllJl1lll'U 

. ,1"'1: l..l... 1 tI Co..r ,
free un:: conjugated fonns "L'U'Ul'UlJ fll1fllft~ l1HftHn91 'U6fl\llfl1J Prelusky ua::flw:: (1990) ,"U11 

1fltnJ~'~i'Ut1'll,"lIrl'~'iziTu~~, 'U 61111'i~jjfll'i tJUlnO'U \l:: '~tio1lllntlo1J9I'ilfJ~01J\fll~ 

• (Tomaszewski 

et.aJ.1998) 

~ , ....; ... d!ll d,..t 1 .1 ~ 
ZEN rr~{ltJ111Jfl11lJ1fltJ1'\1tl~'\Itl~fllll1ltlfll1J'Urrl1lnfltl'UTlll1'Utl (precocious puberty) ULlJtll 

191;1fl ''U'i::11'h~iJ 1978-1981 (Saenz Rodriguez, 1984) 
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linl1'~nl1'~8"~ifqr"1 Mycotoxin! '~ltlf~aU81"11cYfl1""~81"11cYfl1 
(A'~ aa,",1cnm~ lS4O) 

Lflu~fll11JA'h fl'l1u4u lfluiYU1HPJt'hft""Ufll"h,tl'lfl9U48111u1"'l~1.181H11ft'l'lHftn1fl 
Ha"Hl01~1.1l~01U"'1 Q:JUtl11,:,hfll1aftfrnu4ul~odlu1=tT1.1~~1&la:l~1.1;fl)J1001-1Qfl1il~0'li 
11fUtfllll1~lHU1:a'UthH;1.1l11Ufll1a'f1-1a'11~)1 

iJ,i'u~''''n~cnn;,'t\''n~11'~;1~nll1nu1nlfl 
.I 1 ..,.. ... 	 ~ ~.i" .. ~.." ,. ... ... 1 ,~

• 	 tl11U'WU U"11"'lfl1J.-1':"8-1"1f1-11:ft1.111U-1.-11~011 Ua'lU11f11"tV'''1.1 " " 

" .... 11 "~..,,,• 	 'Y01,.:lt1tV'''1.1'' U"11U~"Ul1Y111 65-85 % 
................. 1 ... , .... ~ : 

• 	 'l0Ulll1"8-11"'lft1.1fl8U&01.1W8Ufll'lt'OJ'''1.1 ""0-1a'11l11.rJ U1"'lft1.1Ua1'=fI-1a'lllytuuua:,: 
• .d 

"tIlfJi19l1ua'flll1n-1UlftA'fJU'UHU1:a'U 

• a-1u11 nfl1Jnou~u1tltJ1fI'l;1.1urf'lu n1'ltV 1u11u 'lOltlnnh1",iif1f111L11~tlUa'1lll1 1fttl'Qytl:001-1 

a-1UUIHun:HlJl1'n1:,f1ui1fll,'ufllnh'1ftl11U4u'u1"'lA1.1'l-14ulOttflllft'fl-1a'110111" 

".. 1 .;.. ... .,.; ~ 
• 	 &01.110)11 Ua'IllYlYlUfJlfll,mtllflftUa:fl11Ufll'fI\lfl,,6-1 

" 
• 	 iU"6Uflll~"61Hlld',,1'16-1ijfll1f'1tJflUfl1Yl601-11mfif1 

.. ... .1 , %" ~" • .;
• 	 Ufl11"111a'6tJa'11l11.rJt1fllY611 U Jfl'lf11.18Un1 ,,"1601U'f1J11a'U8 

III ",u y.- uri uri 
1~U~IlQll~nl1InU1nlfl ..fI'l~U81"11D'fllU"~81"11Q'fll 

• 	 lth~U'lo-n'W 3 '~8U 

• 	 l11,ilu.,lmY"{l L~OU 

• 	 ity-nYWf1tJf1 1 fttJtIlll1 

• 	 811111tY'fl{dlL!V1Utl1lt::tff1'11li"rtof1nal 

• 


http:0-1a'11l11.rJ
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: 
nf)~ft11J'JSI81 

tnln~11lftGa::n1ntnl1f)n'11UQ:nl 

G'Ol'Ufll101fl1fl<<'lI'HatHthzl'nft''ntl iJ 2S4S- 2546 

nlrnt'1l'Hno~d~luHa9ltlw'fi'~"'10l1Jgtt~'l1"nW~Hll~01:U'lUmla'nttJluu6'l1'Hno~u~'l 1]'1U'U 
II , • fI 

iilH~lUtffl~1huuo'lm~O~'1'U'lU 11 llfJ ijfhn~mlNa9l1'l1l ila: 2.54 ~lU9iUWg~O'l'lf~O~ (ffn~1l1 

uu6'lmno~ 1.94 ~luiuwg~~'ll"nf)~ Un:Nn9l~'lmno~i1~ 0.60 t\'luiuwgtt6'lllfnO~) ltttJlu i12S45 

lH~lUffntt '1 "'lIg~6'lmn6~'Um1Nn9l1.11::1I101 1.324 ~luiu (lllgfl~'lmnO~~Na911U1.1'::Il1rf 0.160 

~lu9Tu Wgtt6'lllfafHlhl.al 1.164 ~lUiU) Nn91 "mn6'lllfn6~1.11::1J11U 0.828 t\'luiu (mn~'l''HftO~~
• 

Nn9l'10l1Jgtt1u1.1'::ll1ff 0.120 ~luiu mrnt'lllfnO~~Na9l1l1nw~~1l11'1 0.708 t\'luiU) Jluu6'lmnfH 
... ..,(.1 ~... ~...... .1 ~ ...

tJ1Q"TilJl:1I1W 0.140 nlU9lU "n::n'l'lfaf)~U~ (Full Fat Soy) lJ1::1I1W 0.268 nlU9IU 

tl'llll~tHml" 

luil 2546 01::"1'l~lfllj9l1"a:fflfn1W "1.1l::1I1Wtl'l11J~f)~flll1fmn~'lllfaf)~1\.l1h:I",",''';U 

m1,.m9lf)llflln9lfl~ 1h:1J101 2,082,401 iu 

• 


m1J10lm,"mn6'l''Hnf)~1utn'H11n9l1il2546 

.... ~ .., 
;f)fJn:::O1lfTiff9l'l 91U 

"J'OlUO 1,133,566 54.44 

ilfl'.i 313,516 15.05,ri,,j 321,081 15.42 

l~~ 122,196 5.87 

.... ~:
ff9l'lUl 114,100 5.48 

lt1 77,942 3.74 

1111 2,082,401 100.00 

http:Wgtt6'lllfafHlhl.al
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~ " " 

~l1n~ u1'l'~~ff";l'uth::m:l'IJ"t:l~~~' fllM1H!fl'l 

~~1t)lM11~m 

d 
~mL"'n (5-~0 nn.) 

1~q~1J 

thnv,;'11 

'li'111'Yi~1J~ . .. 
nn:at)v~ 

iTULffU1J~ 

mn~1mat)~(44%lth~U) 

tJ"'liJU(55%ltJ,~u) 

tJzniJU(6001oltJ,~U) 
,. 

L"iTUff911/\hiTu~~ 

L~l1fHH;tJ1J~£I1'1'1~~(P/18) 

Lnam:Ju 

L1~lihud1I1~('Yi; finGJf) 

'111 

ltJ'~U'UfllM1',% 

'Yin~~lu'~tJ,:: ltJ~\l'(n1a 
d 

LLfln£l,lnn.) 

52.8 

5 

30.3 

6 

3.5 

1.8 

0.35 

0.25 

100 

22.5 

3240 

2 3 

51.1 15 

16.5 

5 

20 

33 38.5 

6 

3 

2.5 4 

1.8 2.4 

035 0.35 

0.25 0.25 

100 100 

22.5 22 

3240 3228 

qn1lu (20-60nn.) 

1 2 3 

37 

68.7 30 

10 10 10 

53 

13.4 15.1 29 

5.5 5.5 

3 

2.5 

1.8 1.8 2 

0.35 0.35 0.35 

0.25 0.25 0.25 

100 100 100 

17 17 17 

3140 3140 3130 

~fl'l'U(60-100nn. ) 
I '" II 

~nH'Hl1LlJ'YiU 11 

2 3 2 3 

42.8 ' 30 

74.6 30 73.2 22.7 

10 10 15 35 20 

, 65.6 52.4 

7.5 9.3 I 27 4.2 5.1 20 

5.5 5.5 5.5 5 

3 3 

, 1.8 2 

1.8 1.8 I 2 1.5 1.6 2 

0.35 0.35 I 0.35 0.35 0.35 0.35 

0.25 0.25 I 0.25 0.25 0.25 0.25 

100 100 . I 100 100 100 100 

15 15 15 14 14 14 

3120 3120 I 3147 3160 3160 3162 

~lJl http://www.dld.go.thlnutritionlSER VICflfeed_calculate/swine.xIs 

http://www.dld.go.thlnutritionlSER
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n111ht"'1 

NtU~n~fl1n~1n1ftfH1 lJl.h:al1rr' l1vij ',jl;;V~T4t)fl1Jfl11lJ~t)~ml1 f ,~~o~ijfl11\l11~n1n 

~1~lh:al1rr~~ijfl11\l1'~11U~tI1.h::1J1tu i1a:: 1 ~llJilJltnJ 'lJil2545 \l1'~1'llJ1lJ 1,752,850 

ilJ 2Jafh 15,270 a1lJ1J1l1 tl~n11i1tit)lJ~~\l1'~1'llJ1lJ 1,561,630 ilJ 2Jnfh 15,035 -«llJ1J1l1 

1~w\l11~1~ln mlllilJ91lJ11J11:)in a'111Jt)l1Jlm 6lJ1RV "n::~lJ 

~111i'1J i12546 (1J.tl. - n:rt.46) \l1'~1~llJ1lJ 152,595 ilJ 

~ .
l11J1 http://www.feedusers.comlthlvlewnews.php?ArtID=215 

... 
n11Hafi 

530,000 ~'U 

.. 

fl11lJ~t)~n111fl11J'Um~~t'I'l11 fl1'I1Jfl11 Na~611111H~l'ua::'lfIft'l11fl1 'IlJmlul.hlu 
" t)111nl11Jli~fl111Jl1flflijlh·::1J1tu i1n:: 725,019 ilJ 

.... cI':' • 1 .1 1'" , .. ... ~ 1-"-OO! ..:. .I • ~ ..
NnNn~Wn~(l1n1f1t)~ lJ1J1::1l1rr l1t11J 1J'T4V~T4t)n1Jfl11lJ~t)~fl11 '1lUT41J'UlJ '~~O~1J 

• ~ 1 • ~ cI':'. 1 .I 1 ..!... 1:'.1fl11lJl1'Un1n~1~1J1::1l1ff ~Vfl11lJ1''U1wn~(l1111f1t)~'Ut)~ l1tJ~~"lJ ~tJnl~1J'ln .. llJ1lJ 

1,007,983 ilJ 2Jnfl1 7,955 A'1'U1J1l1 1lJil2542 lrJlJ'1lJ1lJ 1,697,643 ilJ 2Jafh 18,317 a1'U1J1l1 

1'Uil25461~v\l1'~1\llnU1::'l1flft''t1i'!t)W1m 611~'U~\h 1Jncia ~rlV l1JtutlV1J ua::VlJ l~iJl;v 

~1J1 http:Uwww.feedusers.com/thlyiewnews.php?ArtlD=248 ua:: ti1,rmi~1a'~1Jfl11~lfflJA'1 
Ln\o:l~'I fl11Jfl11~lfllV1'U fl1::l1nnnwyv 

http:Uwww.feedusers.com/thlyiewnews.php?ArtlD=248
http://www.feedusers.comlthlvlewnews.php?ArtID=215
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1. O1n~a" Ht"IHa"Urnilu(Fish meal) "8~It''1nihh:lJ1wilt''I: 6 ~luiUlfI'lIlfU.lijln1rl~ 
.. ..I, ,.I '1 ".1 .. ''',~ '.1 .1 .1 _ .. ~.I 44Ha"n l1f.l1nty9ltlQ U n1IJtlW101" ",un lJ1:lnff1lJ1 un:IJ1:In"",a 'If~IlJUIJ1:IntmlJLllJ1 

Y1t1~~~tll19i9l9itltlUnl1 7,000 nlJ. 6V'Utl1utlw;0119\'tl1~~~lJ1111tnltllUU.mtl ;nhhl'I'\J9'I 
" II. II II I

111UU1&\1 yn:'Vtl,nJ1:ln" na1m~u,huu11",\1Jfi,;in~l~ l11tV1YC"ln fjn"'~6~1~u,huu1;iij 
:, .. :~ .. ".. , .I !ill

m:UnlJ1fJlJ1J11Jll'1Jn1Jm:llnlJ1WU,nhl11lJmlJ1WUl1119161111lCl~lJ1n 111lJ1:tI,:mu 

In1rl~61fltl'\J6~Un1lJ1nnl1 700 tntliul ~~1~Ul"'lR1Jl1nn"6~011Hn"tln1iJu ,t\'Utl tit" 
II 

Anchovy, Sadine llt"l:: Jack Mackerel i\'1t1n191U t1,::1tlffltJllln::tI,:ltlffYa ;~n1lJ11aHa"tlt"I1 

UU 1~1J1nnl1f11~l1d~"tl~HnHn" lnn 

2. O119'1n1~ 

2.1 nllri~6tln mlJ1tun1lri~66ntlt"ilU"8~lrlOijtJ,:lJ1Wila:: 4 ~lUiUlfl'lll~tI 

tI 11 ' ..I~ .. 1" · tI 11 -- .I~.. ~ 1~' tI - ,r1::1tlff'Jt1~6tlntlQ1f1ty"6~ antl6 nCllJ 1:1nff'JHa"nQ1tltyuul~ "un llyn U6fl'lfllJ 

J~ihh::lnfflumilJnl1Il11'l q1,t115 tJ'::lnfflw '6."auil' 19lUlJ11fl ijtRlJ1W01lti~68n 

tI,::1J1W un:: 6 Unu"Ultn1 

2.2 O111111<G'1 tRlJ1w011\hl<G'1t1a1ilu"6~lan ijtl'::lJ1W 4 &luiUlfl'll tl1::1nffGU1 

l<G'l~dltlty 1t\'un nqlJtll::1tlfffJ9'lnl\1fllllJtltfd'9'I1'~thtitV'i\'un iu 19\'111U W61JU 6~flq\l 
~~U ut"l::n~lJtl1:lnffUl1f11l'C ql,tJ lrlU~U 

From: bttp:Jlwww.feedusers.com/thIviewnews.pbp?ArtlD=290 

.. 
if~,u'Uiiiltltl'ttJJ1tJftlUfJ1Jt}Wlll"81'Hl1a'rl 2 tnJU ft8 

., ~ 3. .. 
L l't1::nY1Jf.lI'lI"fl1lJfllJflWflll'Ctl11111t1"1 YC.ff. 2525 


.. ..... ~ .. ",..I 

2. l't1::nflJiVt1j9lfl11Jfll1fJWIl1YC61111ltl9'l1 (\11J1JtI 2) YC.ff. 2542 

~ .I1-'! ~ .. .1" --..a .... ~" ..I )'... 1 .. ~.. X.rIlJUnQl1111t1n 1fmUl1nnIJt)lJ9Itll1111Jycum1Ul,111U1t1 'Ju'::fltl1J1l'n'6111lltl9l111t"l::'Jlt"l(J~ 

.:I ~ ..i '" "'.... .:I .. , ~4.! ,
rI"1 arnn::ll",lJt1j'll""11Jfll1fJWfl1YCtl11111t1"'l 'UI. 2525 ",11fl11f1111U9IUUlt1H Ufl11 
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.h1UUflll1~ 8 ..UJ1t11 731Jl~1l ,.nrfH1U1'1't1Ul~Ua::~t11::nf)'lJ01n:a\'o~fun::~lfl11lJ1'11' 
~ 	 ... ..... .... • '" 1-t! 1 · .... 1 a'" d.1 ~ 	 .11Uf)'t11\1f)nn::l1'1f'lJ'Vty~~'lJ'lJtII~flnl1 1l'lf) lHnlll1f1'll~lU "f)fJl~lJlIl:: Yllml't 1I1::1tllU 

d1flty'lfll'tl::llWtV~fl1'lJflllflWI11l'tfll't111tT~1l't.ff. 2525 l'If)n'ltl'li~if 

1. 	 tbtltiflfl11lJ~chti~ (lJl~1l4) 
... ~ • ... ..I. '" ,Y.': .!I ~..I... ... 1 .,0 

''61't11H1~1'' 't1ll1tlf111lJ11191Qn~~l1ll1Ull'tf) 'IUURn9l1 YllJllU9I1 ~Wf1l"U::lll 

'fHflw::mlll011f11'lJflllflWI11l'tOl't111d'911 tll::fllff,t1u61't111n9111ul1YflitllJl'lJfllJl 

... • .I tI .1 '. 1..1 .1'" · "Hft91" 't1ll1t1fl11ll11 ,., Hffll" In'l11l't 1I1~"91~ 11lnuu111 't110"'lJ~'lJn, 

''\IltJ" 't1lJlt1tl11ll'h '1't11htJ ';,u "tfl UftflltlatJU ,f~if ,~otll::ltJy,r'uYll~flll~l 
un::'t11JltJtl11lJl1lln~011ij1~1~f)\lltJl1tJ 

"111,'1" 't1ll1tJf111ll'h 1l1't1;mt~1\lllJl1Ull'tf61tlnim 

"tll'tfu::'lJn," 't1ll1tJf111ll'h191Q1~, ~1f'lJl1''t1;01r1J'tiofll't111n911tttUl~l'Il:: 
.. tI tI" ~ ... y. 1..1 ,}'..I..~alfl" 't1ll1tJtl11llnllfl~1 ltlfJ l::ttlJJ l1HJ'1I0f111lJ tt'l nm1'iU -JYlfllYU:: 

'" ~ 
'lJn'fll't111ff~1 

" "~i'1J11JOlJtyl~" 't11JltJf111ll'h r3'11i''lJ1'lJ01JOJ1~911lJ'n::1l'tf,j''VtViil 

"~01Jtyl~" 't1ll1tJtl11lJ':h oi'lJ~mlJtJtfd'911 't1;O~~~f)i1J~lJO'lJ't1lJltJ 
" 'iJllu~l" 't1ll1tJfl11lJ'h ;fllU9I;~;fllJlfll1~llJl't1::11WtytVin 

..! ..! .... .... 	 J
2. 	 ul't1UfltJ1YUIJllU2I11)011flnYln~lfllJ9I1ua::tD1mW (lJ19111 5 un:: 6) 

., ... • J !II J'." ., .,.. ,1
'fllU9Il1)fll1fll::fl'1~lfllJ9I,ua::ff't1fllW 11JU~lfl")fln911lJl'tl::1)Y'lJ'Vty~U 

II 
A. I 	 ., 

ua::lJfllU 1tU9l~9I~ 


., }'" ..I tJ ,! "'.1 ..

l'IUfl~lU"1't1U1Y1 OOflfltlfll::fll1~'" OOfl l::01ffm::Yll1~'" Tll't1Utt Yf) 1I1::lIlYl Wttfll't111 

~ 	J..I ... .!I J '" .1 ...... 
fl9I1Y1'::fl11Jflllfltul11l'1't110ll19l1flU\l0~flll1l1f1911 ua::l11yu::'lJn, 'If0 1I1::11lYl 'lfU~ 't11f) 

.. ... J..I ... 1 · 1".' J! Ai "'.1 ..... .,
ftflllW::\lO~01't111ff9l1Y10lJtyl91't110 llOlJ'Vl91 't1"llll'1l11l'tO\lltJ YO 1I1::lfIYI 'lrUtt't11flafl"W:: 

.. 	 ..I... 1 J..I1 ny. !II' 1 .. ., J" ~ ..I'U0~191QYl19l1J 'Ufll't111tT9I1Y1 l1 'Il1JUff1UHn'll UflllHa~flll111n'911'l't0'J1tJ 11llYl~m1JlWYI 

1ny. _t! lY." ..I... ... ,! .1 ...... .... .... ..I - 1 ~ ~..I
l1 'IUn::nlll 'I 191QYl19lll1fl'UTll't1Utt 1I1::Uln Wtt l110aflllW::\lOn91QYU9Ill U01't1TJ -n~1n 

11'III1f1t1uff1'UHn'll1uflll Hfl9l01l111 tf9l1 flwm'Wl1;Olll~lflU\lO~fll'lf'U::'lJll,"n::f1111f 

tll'lu::'lJn1 

" -,"Jf't ... '" .... J! '" A .!!I J ~ , '.1,1l11llll ..,~ .ttHft9l1l't0\lltJ 't110Ul''1Il1l't0\lltJ'''~01l111f1911 "~910 IIU 

01l111tf9l1tJaolltl1J 

http:d1flty'lfll'tl::llWtV~fl1'lJflllflWI11l'tfll't111tT~1l't.ff
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01~11n~1H~Ul~lJl~ 

m..,,,d'Pl1laOUfJWm,, 
~ "d""JI~ .. 

m"'11"(1~1Y1U tI'U~Y1:a1.JV~'" 

........ d... ....! 

m"'11rr~10~Y1'jJU~~lrll"'~~ 

.. ~... U 1..i,J In'lOUlunI1Ulf11111r10:J"q8vol,,11Q'fllI11;;n)ftn1;;ml-Dnft1UO;;IDIft101Dtl48 

• 
fJWIlll'f11;tl1Jl9l1J1U'IItl~01l111tifl1 fl11J8f111thurtl{Jf\:"O~Ull1Ufl 

0: 1I: 

W1Jlflfl11 W1Jlflfl11 

rtlfla: roaa: 

a: 
'" .

fl1fltnll1110~ 42 7 8 13 8 

42 10 8 12 13 

60 2 10 26 3 

.1 iI .; .,(
1..101 UWfJWIlll'fli 2 55 2 10 28 3 

.1 iI ~ .,(
1..Ia1 UWfJWIlll'fli 3 50 2 10 30 3 

. .. 
na:lo{Jft 12 ·15 8 11 10 

5 ·1 28 II 18 

• Q,jI :., 

11t'1'flftU11JU 14.5 ·3 15 13 14 

8n.5 ·2 3 13 2 

8/7.5 ·2 3 14.5 2 

40 18 2 10 33 3 

36 ·15 7 II 6 

··80 4 1.5 II 4 

···54 15 4 10 29 7 3 

http:tI'U~Y1:a1.JV
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ni8i1unOtl, ...U-u ···60 5 4 10 29 - 7 3 

lif8un::m::tjmJu 

(50010) 

···50 15 4 10 32 - 8 3 

lif(lUn::m::tjoilu 

(45%) 

···45 15 4 10 35 - 9 4 

,--" ,
l1lJ1Vnt~ • "lJlJlJtlVfl1l 

•• fl1, Pepsin DigesttbiJity "" 'I! 1.1'lJlJtlVfl1l1tlVl1:: 70 "tH ul91lJ 

••• t1l, Pepsin Digestibility "" 'I! 1.1lIlJtlVfl1l1tlVa:: 82 ,.tl~ ul91lJ 

..l 
'YIlIl : 

.1 ".... "'.1 ..... .,
1. 	 ul::fllf1m::'YI11~lflll91111a::n't1mW lltl~ fll't1lJ~ ytl ul::Ul'YI 'VlJft 'HltlaflllW:: 

.:!I "... ..:I" "'.1 ....... ..:I " '\l tH61't1 11'" 911 'lWmYf't11tl1l1911J1lJ'\ltl~tl1't111u9t1 91111'1tl ul::Ul'YI 'VlJ~ 't11tl61q"tl~"911 

'lWmYf 't1ltl1l1911J1lJ "mmw::1Jn1 ua::flll1fm'VlJ::tJn1 (uutJ~ 8) Yf.ff. 2538 Ul::fllff 

'" 	 ..IW 1lJ'YI 3 YfQlltlltlll 2538 

.1 "... 0 "'.1 ..... '" 2. ul::fllfffll::'YIn~lflll911Ufl::n't1mW 11tl~ fll't1lJ~ '1tlul::lflYi '1lJ~ 'HltlaflllW:: 

'" "... 	 .:!I" "'.1 ......
'\ltl~tll't11HY911 'lWfllyn11tl1l1911J1lJ"fHtl1't11l 'Cl91'l 9t111'1tl ul:atl'YI YlJft 't11UU1q,.tl~ 

.Y "... l~'" ..lu9l1 'lWfl1Yf 't11tl1l1911J1lJ'\ltl~fl1'VlJ::tJll' ua::flll ~fl1'1lJ::tJn, (UtJtJ'YI 9) ".ff. 2540 

_I ... ..l 
ul::fl1ff W 1lJYI 8 fllflQltllJ 2540 

3. 	Ul::fl1fffll::'YI11~lflll9l,ua::tY't1fllW l~tl~ fh'HlJ~ ~tl Ul::UlYl 'VUft 'Hl6Ciflllw:: 

., "" 	 .Y" "'.1 ...."U~61't111tY9t'l 'lWtl1n't11tllJ1911JllJ"tl~61't1llU9l1 91111'Vtl ul::lllYl 'VlJ~ 'H1661q"fH 

.!I ".. l~" ...tfl9I'l 'lWfl1" 't11611UnJ1lJ"6~fl1'VlJ::tJll' ua::fl11 "Ifl1YlJ::1Jn1 (UtJtJYI 10) ".ff. 2541 

Ul::fllff W 1lJ~ 21 nQllmtlll 2541 

4. Ul::fl1fffll::'YIn~lfl1l9l1ua::n't1fl1W ,~tl~ fh't1lJ~ ~6 lh::ltlYl 'VUft aflllW::'lGi 

~" .,...t
mnLLa::1I19l1J1lJ'\l6~Ol't111f1911 (UtJUYl 3) 'tff. 2541 

.1 "'.1".....t 	 ......
5. u1::fl1fffll::'YIn~'flll9l1Ut'l::nl1mW lH)~ Jlll1lJ~ '16 u1::1fl'YI 'IlJ~ t'lflllW::'lW 

mn"a::1I1911J1lJ"6~ 6l'H 11 d911 (UuU~ 2) lUI'. 2534 

..s -- ..:I "oJ .1 	 .Y ". fl111UI611111u9l1Y1tl11J'llJ 5 111::Ul'YI9l1lJfltl11111Vtl11J'lll'lWm"61'Hll'fl9I111fl11 

· ~" ..,-t'Jf't...... ... ~.. ... "., , ,.1.1.:t 
fI1't1lJ~ ,.6't111111 11'J ,~Ht'l9I'n6"1V 't116Ul1"ll"6'U1V.~61't111,,911~~916 ulJ 

(1) 6l't111d9l1t1n611UlJ 

http:t11UU1q,.tl
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(3) tnl111nft{tn1111nfl{,SOlJfJWtll'n 

~ ~.J. ..,~.l .. 
(4) tn111111ft'UllJ ",.UYl:atJOU1n 

~ ~.J. ...	 .. iJ .. .. 
(5) 	tn111111ft'lYlO1itJtlrt~''nflClOUYl:atJtlU 


~ .."'.J... ....I 

(6) tn111'f1f1'lOUYllJlJUfl'ul11Utl 

.. ~_I _I ,~. ~ ....l,Y-.. '" ~. , • .. .J..1
tn111H1ft'l1JftOlJ1JU "Ufl tn111111f11Yl "''lfl'lOUl1JUrr'lUNft'lJ lJftHfltJYl,.U 

f1:aUtlU Hom~Uift'l~o,.jj'~flllJ1il1lJ1r1~9\llJ~ l'JlJUft; "111 U tl 

" J '" ,2. ' " J .... " ". lIItI':81't111D'fll11J81.1'l0Ul1Yf Mlift 811111G'911t11.1anllW:tHf18 I 'U 

(1) 011111nft{~ri'l~tll~'11'lfl~Uft'tl~'-nU~ftlfl 
(2) tn1111nft{,;1un \ltlnh 1110uifl'lU-nll,;o11utn'L;1UOUftlltlurlnft{ flllJ 

.. • _~ ..I.. "_I ..l
ftflllW::11101JllJ1WYllJlJU9I11Jl::fl1fht111UfI 

......; 	 1 .J.~_t'
(3) tnl111t'1'ft'lYltJll1 UtllW::Yl"O~l11lJflllJlJlf111 6 (7) 

"" J '" .. 41.1 	 .:anllW=.8~811111G'fllla81.1'lOUllTttl1IJ1'Ufl1 1::nlftfint'Ufltl~'U 
... .1 .. 1

(1) 	lJLn4lfft lJLUftftl (Salmonella spp.) 

.. .I ...... A~ • 61 1 ... "'.. : ..(2) 	lJ'~OUtJflYlL1fJ1JllJ1WlJlflfl'l1 8 x 10 t1 ftUft0l1U~flllJ,.tl~Ul11Ufltnl111 

~ ~A I ........l ~.. ~ ~ .s d _I .. 
flft'l1Jl::Ulfl'lfl'ltltJ'lfl'lYlNt'I'lJUtI'l Wfltnl111f1f1'lNt'I'lJfllL1'11JUft::11'lOUf11 

~ ~ l' ~ ~.J... ..... • 
flft'l tlflnU011111rt9l'lYllJt'I'llLrrllJ 1r'lU::NftlJtlg 

... .I -~ • , 1 1 ... "'.. :.. ~ ~ (3) lJLYOll1JllJ1WlJlflfl'l1 1 x 10 t1 nUfltll1U~flllJ"O~Ul11Ufltnl111f1ft'l tlfl 

1'~1 	 il ' '11'" "' .. :., ~~ nu'Un 'nfl UlJlflfl'll 5 x 10 fl nUfttll1U~flllJ,.tl~Ul11Ufltnl111f1ft1 

_I "'.. ",..l ~.. ~ ~ .s d _I ..
1Jl::UlYl'lft'ltttJ 'lfl'lYlNfI'1JUtI'l1rUtltn1111f1f1'lNffUal11tl1JUft::11'l0l1111 

fi~rl tlm~Utll111nY9\1~ijnl1Lft'llJ;'lU::Nft'lJtld 
II 

(4) ijmlJ1Wtl::Yln1YlOfl:)iu1U111::UlYl~~~O , 11\1 


(fl) 111::LfIT1ifl'lRtJ 
. 	.., , , 1 ... '" fllflCl1111 ft O~ 	 lJlflfl11 so lJ fl1flllJftOl1U~ 

nlftfli'lJ 

http:ift'l~o,.jj
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· 
m001nn>1 

illnoi'lJ 

un1iJlJ 

illnoi'lJ 

" ll11n :- lln:atlVfI, htW1'U, i1n'OtnhJj'lJ 

nlnoi'lJ 

'11lnfliJlJ 

nlnoi'lJ 

l1nl't'1f1llJafl 

nlnoi'lJ 

1110ll11'i'ri 

nlnoi'lJ 

l110ll11l11JfI 

nlnoi'lJ 

1110ll11'Slfl-m::ut) 

iilnoi'lJ 

l110ll11'Sqm 

illnoi'lJ 

,
lJ10011 500 

· lJ10011 40 

· lJ10011 100 

,
lJ10011 50 

· lJ10011 40 

,
lJ10011 100 

· lJ10011 50 

, 1 ... ~ 
lJ fI'Sf1llJ9Itll1lJ~ 

, 1 .., ~ lJ fIlf1llJ9I6l1lJ~ 

, 1 ... ~ lJ fIlO1lJ9Itll1lJ~ 

, 1 .,. ~ 
lJ fl'SmlJ9IOl1lJ~ 

, 1 ... ~ lJ fl'SmlJ9Itll1lJ~ 

, 1 ... ~ 
lJ fll'01lJ9Itll1'lH 

, 1 .. , ~ lJ fI1mlJ9IOl1lJ~ 
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0l1111l"'!'111'ti1~ 
illnfli'lJ 

0l111'dl1~\l111'tilrl'O 
iilnfli'lJ 

0l111nhl~'1111rl~ 

illnfli'lJ 

" 0l1111l'hl!'111t1fl1U'fllil~o.nhl11rfl 15 illnfli'lJ 

iilafli'lJ 

-' d _I .. : '" '"'1 '" ~ '_10l111'I11lallJtffl10~Ull1UflI5 fl afl1lJ'Vu lJ 

iilnfli'lJ 

0l111,dl1~'111lflOltJ1u,iiu 1 iI 
illa fli'lJ 

Oll1"dl'~'l11l'1OltJ;~u9i 1 i1;f\.l111 

illnfli'lJ 

... .. ,
ffl'1f'fllJY1U::HrflJOQ 

~11;lJlwo::~nl~Ofliu 


J:.l .I.. ·.2 M. ~ ~ '_2 .. 


, 
lJlflfll1 100 

, 
lJlflfll1 100 

, 
lJlflfll1 30 

, 
lJlflfll1 50 

, 
lJlflfll1 100 

, 
lJlflfll1 100 

, 
JJlflfll1 200 

~_ 

, 1 "" ..lJ mmlJPlOlf\.l~ 

, 1 ." ..lJ mfl1lJPlOl1\H 

, 1 ." ..lJ fl1fl1lJPlf)lf\.l~ 

, 1 "" ..lJ '11fl1lJ910l11H 

1 1 "" ..lJ ft'fl1lJPlOl1\.1~ 

, 1 ." ..lJ mmlJ91011\H 

, 1 ... , ..
JJ tl1fl1lJ"'Ol1U~ 

~u1::n8Ufl11'1lHaft'n"n 'I1fJ811tl1uftl "~tlaTl'll·UI::,.ftll"""'ftl1Ul4l1t"1IJ 

• " ... :1' col.." ~ ..... l..." ~ ~... ... ~ " ~ 
IflUtlfl11ilCl8Uf2OUluur""lu~Clftl n1Nu~Clftll1JRU1fl11ft1'Hl'ft11::1tf2OUll"811tl'n'ftl 
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Q .,.. oQ 

1.fl.' ltJm,PI' lV1lfl' l::t1'Y1~lllJlJm' 

1.1 fl.lth9ilJ 

1.2fl. '~1ilJ 

1.3fl. mfl 

" l.4fl fll1lJ~lJ 

1.5fl llll 

1.6fl 'YInv 
• do QQ_" 1.7fl mg'lOn Ufltl'YI1P1 

1.8fl ii~Ut'lfllJtJlJ'YI1~mtJml't 

1.9fl Aflatoxin 

2.fl.tlPl'lfll1Jlm, 

2.1 fl. 11fln::,.;'UllllWlu,9ilJ 250 1J1Wi1fld1~ 

2.2fl. 11m l::,.;'ullJ lW '~1ilJ 200 1Jl'Y1li1mh~ 

2.3fl. 11flll::,.;'UllJ1Wmfl 200 1JTYl/i1fl(h~ 
" 2.4fl. 11fln::,.;'tJllJ1Wfl11lJ~U 1 00 1J1Yl/i1flth~ 

2.5fl. 11fln::,.;'mlJ1W,1l1 150 tl1Yl1i1fldl~ 

2.6fl. 11ft'1::,.;'UllJ1WYllltJ 250 1J1Yl/~1flth~ 

2.7fl.1lfln::,.;'flllUafllJUU'\Ju'rlluutniJu 200 1J1Yl/i16dl~ 

2.8fl. 1Ifln::lfmnJnfllltJu3u'l1UUt"iJu 300 1JTYI/~1fldl~ 

2.9fl. m'11ft'1::l1m1l1W fl::~al'Y1flfl.U(Aflatoxin) SOO 1Jl'Y1 li1flVH 
.. J oIIIQ, _~ _.I - ., ,

2.lOfl. mn'flll::t1YU~un::1J'1I1W6::l1t'11Yltlfl.U 700 1Jln/Pl1flOl~ 
~ .,... 4Q~ at , 

2.11 fl. m'11flll::t1ftl g'lOU UtlftYl1P1 (Urease Activity) 200 1J1WPl1fltJ1~ 

3.fl.m'~fll.rulml 

3.1f1. l;;tJU~tlt1;flyij~mt1l1ffPl1' ut'l::nvm'~~fl~flll1'fln::t11u11Jthrtl~ llfoi~ulu 

3.2fl. Uf~fl1llJU1::n~fl~fl'YI'11Jf4t'11Iflll::li"h~fl~m'nlJ~ltJFH' m'llflll::lfluntJUllJ €1~ 

"'fl~mn:: llli'1Jf4t'1lO~ t11flllfti~Pltl1J'YIH 'unltlM 11l~fl~ml,,fri~nfJ~lUf4t'1'Y1Hhh~tlM 

lu,~nfl~uttPllJi1 nm 2 1J1" UU1JlJl~1V J~ifl~flfl11lJfI'::~lfl '1~'~1 'Um'Yl'l1Jf4ft .. .. , 
11flll::W"fl~Yl1U 

..":." • ... ~ .1.1 ~.l.. )!f .. ,"3.3fl. fl1WYI'YI1UPlfl~m'lJlf4t'1m'1Iml::11 LlJlJl::flfl1Jrll '\JO'\JUYl::I1JtJlJmt11'flPl1 t11::~nfJ 

.. .. , ,_~ ., .. .I.. ~ 1"'1 1-~ ~ ~ "..I.,..t 
t'I::lOV~PllflV1~ l1Y~'\lUPlH fl1JlOflfl'11m'''lJYl::l1JfJU t11fl"fl~fl11"fll'\J l1U"IIWI11t1U1Yll1JrI1 

ro~ 
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.. .:I ...1-1'" .. 
4.fl.ftfl\lW::'UtH011111"~1t1"~1'flll::11 

!It ..s"' tI.......... .:I .. .... .. .:I "
.:I •4.1fl. lUl..IOl1111Nt'flJ,,1'''1 11101~QfltJOll111"~1111001111111~11110011tl111pt1 fJ~ftll1 

fll'JlJ 


4.2fl . .(0~'~1..I0l1111n9rl~mf~ 'li(iJOfl~ ftllJl1t1tJfl 't\'t\'10ltl~0~tJfl611111ft9I'llflO'li.(0~ 

.: -t"."'''' ., A' .. JINll..11J1..I~01..1011ll1Ul1~1110ftfl" 1JlJl..IflOl..1011tJfl 5.fl.011tJll'~1001~1"()ft~~11'1'fll1::11 


" 

5.1 fl . ~lJ9i1()th~'1f1tll"U::tJn,111oj1lf,rJuil"tlU"0~i1tllhni~l1lJfl ,h1J1t1,::lJ1W 300

500 flllJ tJl1'Q~l1;f)flftf)~"ftlft~fI~t'f::OltU,lf~ua::ilftftiitl"Jf)lJ\Jn,a~11..1 Q~fll::ft1\111;tl 

flftO~fll::flnJ~ii\J"ft~ ,~oilO~tiUfI111aOlJflWtl1,,'U0~i18dH 
5.2 fl. '~\Jlm11i10d1~tlOUUllJlri~ij1,f'il0fl4U11;f)Qfltl11lJrf)l..IUftnuJl1::Ll1fJ OOfl'ilfl il 

t)dl~ 11;OtlU ,nOUt\'10a ~~U1fltlf)l..IUllJlri~1tt111::1i' 
5.3 "r1 . ~111lJ1mi'l1J11;t)~6tf~'fl~"Jf)lJ"Uflilf)dl~ ~f)~ri~fhtitJodtitJi1f)dH "~i'l::Q~l1;f) 

flft fH ,~()iI()~tiu011n\JnU'Uf)~il()th~~l1M,ilfltl111JHfl" i'llfl 1 Uflll110~ lUHi'l11fll1::H 

~... I • ." 

6.fI. ftml..lYl~fl~tlUa::t'f~~lf)V1~ 

6.1 fl. rbUtJ;1111iflO11lff)~t1n~011 dlUflptl1'ftf)lJtlWfl1"aU~1t1tftY9I1 flllJtllfft9l1 t1Ul..I 

.. " ...... 1.1 .. 19I111..1UYI ~. tJHfI::fl f). Wf)~ 'i. 'llJ1I1U 12000 til. 02-963-9213 

~ '" .1.:1 "'" .., d~-,!_.",6.2 fI .nlUfI~lUlJlf"ptl'~111flYl'J ,'lJU1fllltf::fllfl 
I Qw, • 

7. fl. fl11t'f~~1tllJHua::fl11Y11::'~tI 

7.1 fl . d'1~.f\Jifl11ftl1Jl1t19ifl~f)t\'10i11f)~ ,,fuli1f)dl~tll::'J1tU 300 - 500 nlu "Jf)1Jl~l..Ifh 
... .. ~t1. 11 .." .I..."

tJlfl119111'11fll1::11 L Yl1::~lU'llUll..1~1UOH"a::l10fl11t1~11'l1fll1::11 

, .. dJtty_ .... " 'ti .I ... "~'JI'''' .:1".17.2 fl. l..IfllWtI'J ,'lJU1fl11 lJftllJl'Jt1 t'ft1l1..1Y1ptfl~f)" 1tftUI1f)f.fHf)11tlll1911t1tJ",q~ 

• '"'u'" ,""II' .... tI 500 flllJ) ..,111f)fl1w::"alft~fI fltfl..lYlUa::\Jl1 uq~111f)flatl~fll::"l\1t1tJ"ft~ ( l::1J1W 300 

Yll~'tlnJtii6 "Jf)lJlItllw1iH~~hlJ tin. 11"1Y11 O~ijV1U1fJfl11fltHflft~flllJtltyd'pt111Ylt11 "qp 

'YI fll~'YI"'" 1 0400 9111Jfl1..111..1i1f)dl~ua::110flll~~11,l&tln::H 111fl'iu::,~u 'litl1tJd'l1..1 

l1U1fHl1..1\)::~'11Wlfil,iiUfl11911lJl~1..I~'t\'ltJ. 
Q4. '" ,

S.fI. ffm1..lYl9lfl9lf)Uft::n~911()fJH 

8.1 fI . tYll..1tJ;1111iflm1,ff)~tJ~mml thUn9l11\)t'ff)tJ'lWfl1"atl~ltJf1n~1 flllJtltytT9I11tl'I. 

0-2963-9213 

8.2 fI . mjlJ9Il1'itftltJflwm"0l1111n9l1 'h17fl~n'fttl\JfJWfl1"aU"'lt1lftT9I1 tltll..lii11UU,1 

9l1\Jft\JHfI::~ thLflf)WO~ i'~l1'j'fltl'l1Jlnill2000 lYil. 0-2963-9211 

'lf1"tllJi'l~~f1ftTl'::Tf\J'h ijnlnl1..It1 'li't\'Qflf11\JfJlJ~~~1'lflfl~911ROn;'fl1' 9111"~fl 
911lJ191qM\Jf)11111Cfm~1t1911..1lfH 
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HQfll'l'fl'1:'{f81JD~lfl~1"lf!n&J1nu 


if'l!"lcrl,,""1~8'1.'lat",. 


., oCt.., _ J .. 

fffl11JU litJlfW1t'flff91 '1 n 1'1 L L l'fYltJ 

1. L~1J~loth~191q~1J 1~tl'fJ1 

2. 1fl~W"1Jij"o~9Tlmh~191q~1J lfltJ,f''YIvfllJih9lVl 

.., .I 1!1. ., ~ 1 c:I.., ... 1 ,.J!l'I 1 ... ..
3. 1~fll1lJWfllJ\1'Y111~tH HLn1Jl91q~1J fltJ 'I LIiJ nUJL9IVl 

4. fflJmllWflU~lU1uYh{lJ lfltJ1.rL11J1Jfff)1JmlJL~tJln1JtJijl1~~,tl'tJLl~:al"m\1 
~~ ~...I .. ;,.1.,... ...1;,.1 • ...1.1 1 · 

5. fflJmllWl"'1"f)~n11lJtntJ1n1Jnllt'1'~GJrV19lqA1J m1JlW'YIrr~GJrv u"n~'YIGJSv ( u1.h::l'YIff-91H 

tJl::lfIfl') '1::tJ::11'11nll 1 f191q~1J'Ul1lJ" 
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-" (I 

fll'urf1.:altJlltJtJ'~6"KiJ'Y"1UtJtJilcil\.dlSJ : 

MOlftfl1l11;itnntJfl11tJU,n6UlT11;;1I~lfll;611 

Zearalenone 1U61"1111,,1 

- d"," 4Cf

'41IiUlWD:'1Ifmlfl1 "1tlD1~ 
1. 	QJvftlMhrl'rlqRu lM'{~l 

2. 	 r..'P'~Qilw""lMh.a1ftqfiu TfKMmIl4'lvn...~ 

3. 	 _l~Dl"""'''II.ah.JI.rui'tnjfiu lMu'~Tnnm.~ 

4. 	Dllnll1alftvnvhnMv lM'wuuD'llUCIlvlt.cnnu~l'll 
UD::q'lll1l'1 

5. 	DlunnlLll'1l1nMll~1ftunllci.a4e~u ,m,,.;ici.a411 
ummi4e ClVlh-..mft-timh::tllft) ~::Ir.:I1alftl~'~.V 
M1IR 

1 
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_"_,.......;..;~Z..ra..none (ppb) (,.,........ ) nRoOOIonn"';'<q!I 


..... Pv.... (.~ .. p.,..... .......... 0._ ",- O.HI 
", - ... 0._ 

.wn .... 0.010 

fnl. 0.114 .... !111fT) 

"" 
0.115 

_It. 0._ 

1III1fll-1t. 0.171 

i ...... 0.000 1hI • • 1I'J1 O.~ 

",-... 0.001 

..... -... 0.311 .... 0.475 ... -...., 0.1151t_ ",- ... O.UI ....,.... 0.tt7 

0.000 "' . 1III1fT1 0.001 

.... It. 0.119 

.wn-'" o.on 

.....,,;..,""y Zearalenone (ppb) 1wno........tR....hu 3 ~ 

..~--------------------------, 
~~----------------------------1 

--~to....... 

~~--------------------------, 

"" .1+-------------- ---1 

~--to....... 

!;I q~oh. 

• q~"~', 
I!I q~;"" 

.......~ ....: ..u Zearalenone (ppb) 1 .........,,;1••tR"",;;... 3 ~ 

~ " ... t-a.  ............. ___to .... ... 

HQftl1_n\Ml~...,..~~~1')qM ..) nAndav1:ntlNql- Pv..... ( • ....,) p.,...... 
•.ilrlll.. "._mrn0.000 0.003 

1.000.-... 
,""1 · In 0.007 

fl,l. ........
0.:138 5.591 

0.1It7"'-It. 
l1li101 . ". 0.
... _ ...nli~ ... 0.001 0.001 
... _It_ 0.119 

".0 - 1.111 0.001 .... "'_.wn0.000 0.001 

0.1152".-In 
,"",-11. 0.002 

,..... "'-l1li1010.000 0.001 ...... 0.174 

.....-... 0.001 

2 
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" /r--------------------------------, 

O~"vn 

III q<lfav I 

NOn lntftaeUfllll1JUftn" l~" uaaa1lB~"11J~~1I'\lll~LflUlf1qAU n.l1uumfttJ 3 ~ 

I ,..u P value (u"",",,) 'Ie P value 
11'"J'M"' . 002 ,n,  'tn.I11 .008 

.... - f.v .015 
lnll1  le\l .593 

i JII ......., .007 ,t", - nn .033 

I .... -f.v .302 
nll-fe\! .173 

1·1Mrl .743 Hw - "'111 .915 
.... -f.v .749 
""u _fell 1.000 

.~. .017 .n.. -""11 .067 
.... - f.v .075 

,",11  f." 1.000 

I 

i 
I 

I 
i 

.,vlv,..triiih:<TvZearalenone (Wb) IftV 100 Wb..nnril.",.,.i....,,,;.~4. 

...... ....". ............t. ..............u... "'~""pptI"100 
...n....... ........ ~ 

~h-. w 71 23 32.4 

""" 13 4 30.1 

~ 3 
fn1.o ""'- Ii :so 43.5 

""" 4 0 0.0 -
~ 14 

~ w- H 13 11.7- 13 4 30.1 

~ a ...... ""' 41 10 24.4 

""" 21 15 53.' 
~ 1.- ""' 12 43 52.4 

~ 5 

3 
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4 
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... .. ... 1'.01 
fl1188flUtJUYllllft lfl11JJYllHtll:&nI',"8UtlUty'tfl ZEARALENONE 

\.I." ,.1\\1V\.I t'f~nhlfJ:: 

.. ~ ~ 

O1lJ1Y1fJlrrlff9t'lfll'lUl1Y1fJ 

... ... .I.,j..l y.... .... ~.. 1! .. "'1 
Condition111tH'I1LLlJ'lYlLflfJ1'V6~f11Jfll'll4j)lty"6~l~6'llYlfflHOJI"11'l \.1\.1 

.,1 ... .l.;.~ ...... ~ '1
• 111L~6 -	 9t1L'tf61l1Ji'I\.IlJ1tlf119t'l~1J fll'l9tf1,n~ilf1"'01J 'If 1'1 

• 	 a~ln~~61J~Ll11Jl::"1J 
... .. ... 

• 	 ~Wl1lJ1J- 28 tHffllGlflUOJI'fJtY - 30 tHt'fllOJl'fUOJI'fJff 


~ '" ... ~ 

- f111lJ'If\.lff1Jl1Y1l1 22-25 % 

- tI1111'~Ll11Jl::tY1J '~llft 19t'lA1J~Ul1J1FHY1JLrI\.IOl1111 
...or 

- Olfllrr L'I10'l1'1101JtI1fllrr 

- l~L1ln 2-31\.11\.lfll'll\);tyL9i1J19t1la::ffJHtYl'l toxin 
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fll'ftftflIlUUnl1ifllfl~'''~~l1Jl-~::a~~~1;GiJ'1I~1 
ZEARALENONE 

li1D 


.,.rq,D~ H;nJnD: 


nOlu~li'DlnDltnnftllminQlq.,. 


O'lulnD lHlnfl11l11111'1nrl 

1l1:nll~nllnQlcrw 

- -- -----~--~ 

I. lill';U ~i-::;-I';Uli~UUltlO ifLqiilJ OllOlotl'lnl~;1J--'1 
, .. In 

2 . 	 ii~ulMLI'lJU~It11J1:LTIJ 

- fjWt1lJii- 28 tHIf1I..nI~1T ~ 30 O~If1I..nl~LT 

- IIl1u4ud'u";"/l1! 22-25 % 

- 01t11l~1t11J1:LTIJ ',,"un ifLQiilJ~1l11J1NLTlJlilu!lml1 
,I 

- mOlfll"!ll ~!llJ!llOlfl 

- H'nn12-3 iU'UOllllill/l;ilJl"un:lTfHlTlllOxin 

- 1T00U~//ll'l'\l:~I';OOq 
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• 

, 
~, . ~~ 

I 

2 
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.. 

\ 

3 



• • 

• • 
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crlU11u~1"nl1tht1" 118~ nl1crJHltJUUU,Y1811~'"CV1tlUUUilch"11": 

mOiftn"1'~J1nUnl1tJ",n8UI(1';;".lna;e'1.'1;Yu"'Uel1tl'i',r1 
1W1(1411 25 fllUJ1UU 2547 111118.00-16.00 U. 

oa t\'8n"uii,.11~1"I1Q~ t~1t1ilUft1tJl" 
U _I JlftQu1::iHfl 

l~f)l,rln~fl1,,j;mn111;tl;11l0Ul~f.llOtJmlt1UlntlUnl1MlJ'lfH4on.'1ftlu U 
~ "A ..! 1_1 1! ,l".d., "M .,

(Zeara1enone) 1U011111nfl'l ..n::Tll l1"ntJ'Uf)\!ft&tJO~flUmf.llfltJtftl1UmlWlJ"tJU tftl11'f 

ilty111 ml i'~fll1 Ua::UU1"H~'::U1 1 tI'f1um,.n~fl'l'Ulaf.l~"f)~n,,,,"lJ .lfH';o".,1n1uu 

lUfl11111ft9l111 fHtll::1"ff1"tJ~fJ1t1 

• 
'i,~"1'JJmltJlltJltJlfltJlotJ.,1n1uui·nl1ff)~f)1 tlG 1. 

• 

- tll1111rlUlIl iltlJ111tfUMlJl4f)"."a1uu lln::uul"1~mlUfll1lilOJ111 
- m'i'flmliltll111m,\Jll'11f1Q~tJl~tlflllHafltn111,d'fl111tl~tll::"'fl'''O 
- FU'fl1111fll1::Hftl\!a'lfl~lu1iol~010tJiJty111Ul,,"lJl4tll1.'1nluu 
- ml'flnl Good Manufacturing Practice (GMP) l~f)attmlt1ul1if)U1If)~.'ln1uu 

.. .l ....1"1 M .....1- mlfJOflUtJtJn1nftlfl11Uflll1Ul::UUl1'ftlflllUtllllllJty111.,1n uu 

- l::1JtJfJOUl1" (Quality system) llft::ml9111tiitt9l1U (Monitoring) m1t1u,nf)U"f)~ 
."n1uuluOl111nT9I1' 

2. ~'h::,u1.{i'fI,,rijm"::flU\'fUf)~lumiu~l'l;11Jtll::11Jl~fJUl1tI~mlt1i'tJll~ilty111 
nllt1ulntlU"fJ~l4fJn.l1nluu1uf)11111d'9I1';~~tll::,u1,{t.I1fllll111;f)ou1utI,.::l~Ui1OJ111

•
~H'1 t\~~f)1t1ij 

M" • • ~ ""'....1.1 ~ 1 .1'" .; .I • ..-lJ"tJU 1'ftJl111llJUtl11111""tJ."a UUlJUllJtlU UIJ1U10Ul~ lI~U fll~1101"fl" 

'lflfl111of Spray Jl.ufllUgflfll n18~\llfl1irl',::n1hftll1U4u1uflltl~ llft::811n11,rnl4811 

tJUln8Uod'ui1fll'1Jm1l1wtl~ i~J1J'~fI'l",rtll111fotJ1H~lU'u,~o~ml'.f Spray J1.vfl 
~ 2 z 2 ~... d ~... • .. ..t .I. '" "'1 _I ~ '" ,.l1"ltJ U tlflt1fll1Unl mflt'l'lllff18~fHlJUf)flUl1 ft~l1\N"1'fU'''f)n.,1'" \J UlJ1JllJ01JOg lU 

m1l1W~~'-r1Jn1J 

-ld8~\llflfl1'tll1Jflllfl11tJUI1i8\J"8~U11-nlJI4811.11ft11J1J~lUflq1!laJ1Jtrl1111t'lnl 
1.nfltJl::tltJ GMP U~i1ty111"8~~1i'lIth1Jhfqjflf)~l'~1~ Idon1fli1OJ11111fH~U'l1JUn::~tJ 
.1 A,.I. 2 ,:,24 ,~" .. ..I ", '.1 d. ..
lJ'::U101.~ UltJO~9IU1J "Ufl11Itr1J8 111Y"Mini GMP" flUnllllfltlU U91ul:1fl1JtlO fl1'1~ " 

1,rijm'~1 GMP 'Uyhi'1I\!1Jf11n:l;uA'1J1f1 lf1nou? 

http:111118.00-16.00
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~ ...,1 ... , ~... ,_11".1 ..J ~ ..l ~ .. ! 
-1.J,,1.J1J1J '11.J1n ttt'l'lJ1.Jt'I'l!lJ l1lJm'''l"''lJlJl9t'111JYI'::''0~lJmlfll1.JfJlJfl"ntH 

I~OUX"1l1l'ttf9t1 f111lJt'I'::01f1"0~h ~~11.1 011111ft9t1 Un::a~1l1fl~OlJ"'0~l'I1'1J lf1fJfl1lJtlfJft9tl 

'::lrJlJ ~ooo'1.Ji'tJlO~rl1'lJlJl9t'111.1111' un::h ~.hft9tl~fl1' .::~0~i'1Jft9tl'10l'll'lJlJl91'111.1 

"hll'lJ u9il't1.J'i1;]'1,jlJiiYh'lJlJ1fI1l11J1lJtll::n1frlf1t1odlYitl~'uil~ 100;0 "hl11.1 Uft::101l9l1fl1 

ii~,11"0ff~lfl91OO~1fJ'h011tTll'1J t'l'l!1.1 , lflfllf9l 1 fl1 n1 If'rl 111 nt u tJ1.J't't01;;fJ~ll' -1,1 itU)tJ'tlfhH1.1 fI 

,	 .. .J ~ .. ~ • .1 ~... ~ .t ~ ~, " "J ..!I ~, ..
1.1 11 o~,.0 ~ l111lJ lJ 1911!1'U1)1'~ llJ'U l111lJfI t:: .. v~ ,11l1JlJlltJ1.Jl:: 1JtJ1.Jfllln:: lJ 11 U'lJ~" 91 'l9l1~~'U fI 

0'1.111.1 1.JillWlillJ'lO'lJ .r~ll'lJ\hH i'tJlfl1l9l1fl1 nlJUOlJU'" 1 mnllYh,lJlJl911! 11,1 ll'1J IrJlJ 1 tJlu1~ 

IdO~'10jj'0'lO'fl~11J~tJtll::lJ1WOU1~fJ~ 
~ 1 " ......... ," ...... }!f ~! ..l. 2
-101I9I1n1..0~01l lU11fll!'1.JNfI~OtJ 1J110~m19tn',}91Qfl1.JOnf1'"911fl~Yl1J1L"1 

..l.. • ".1 J!! '_f! ... , " .... ~ .1 ....un::YllJ'111U1fJ 'UlJ1::IYlf'r l'tlOlJfI~ 111l1"'! 11ml11.Jltl~"lUf1'lllJlJnOflflfJUn::Ul911!11J'Utl~ 

}!f 	 ~'.11 ' ~ 1 1" ....... }!f ~! . .1 ~ c$, 1 ' 
01'H11I1911 l1lLOlOll9l101tt'}tJ 9W Ul10~"V~'l9tQfltJ011111I1911UlJ l111UllmnOU'Jl.l "Va1':: 

lujjml911'l'fI'OtJ191'l~1JtlOU 119i,::401"'lRtJ'10U11ft~~1~0'to'U111fi1,11.1 OU1~"~il .10 

O1,tJ1::,ufli'~ilnl111't111tJ'h'lJtlHtI~llii.;~ll'lJflHtJi17t1~il11Ult1191'l~tJon'11U",1.::ij 

onooo Certificate of Analysis (COA) 'U0~V1111H'911,,rlltil'll,uI1tJ lf1tJlUl'tl::l'Il'lJ111qj'l 

, ••.1 ~, • 	 "'''}!f ~! • ..l ",.l':.1~ ,... y.
Onnfl0l111lJ 11tV'l '::'UOfl COA "O~'l"QfltJV111nI19l'lUU'l nOUtI'::ltJIJI'O ll~lJ",uogn1.J'uo 

• .1 	 .. " .... .1 , .... .. ..., ,.. ! • '.1'''.... d.l 1_11",on~'UO~l11'lJrJ'tJ.O tl'lUl9tQfltJfI uu COA uuo,.rr~ lJ 1101.Jlflll9l1fl111mnmltlU ,11 11 

.... ...l c$ 'L~ 1.,~ d,~19lQfltJtllfl1l9l10111lJlftO "J'UU01' U "U19l1111J0 jr1 

" " '10mltJl::11J1:fllJtllJO~un:1111tl'u0111.11:11'fl1~il 'l~orrltJ.r~il 

1. 	 fl1l'11'f111lJfutilflll""flnf~'ul'I1'lJ,goun:'11qj1u,~o~'Uo~ tlll11~"O~ol1t1lJ1';01.1 

.. 41' .... ~ ..r.....l ........, ~ .1 .: ... 
"O~.l1n 1.11.1 lJ011111t'1'911 un:ml..1IUlJm1t1l11lJ1:nUI"O'flml0tJlJOJ111m11.J'Ul1.101JfI~ 

flftn'lJ,rl'o~llJ 
" ,,,.. 	 .¥.. .. ...t. 1.1! ~ }!f ~1 ..1 ~ ....," ....

2. fl'llLlJU 11lJl::tJtJ01lfl1tJfJlJlln"'ltltJYl1J1lJ1 "Jl1JU01H11,,9l,} 1Jl111lJ 1"0 11'::fl1.J 

011tJlJlnOlJ,.0~.na1'U1J'1..1 O1H11 ft9l10g11J IOWcfl1J19l1111J lf1fJ1l1fli'!fl111'llJ1UtJtl1.J1Y11u 

tn" lffl'lllJ,hlJl11nouti'fllJ9l'01'llJUtllJ~1uU611Jn9i01tH I-AO1lflfllJ""fl1 'u~tl~i'tJfl11::1 u 

1~0~fh'~~ltJ'lJff'l1J"0~f1l1f111JfJlJlJl911J11Jm1tJlJ,';o'U,.m;l1ftllJuluV11111 ff91 1 

3. flln;9111J1'::tJ1Jlfllv,jltJm1"non.JgV1.J'O\ln,f~fl1tJ'lJtJl::Ltlf'f1U'::'::11'h~th::lt1fU~O 
llfYll1tJil~'O\ll'lLLl'I::i1tyHlmltJUlnOlJ,.omlnlulJ~';1J9i0'lt~m1wi1",,j1J 

http:011tJlJlnOlJ,.0~.na
http:11l1JlJlltJ1.Jl
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.4 4 
fl11D'8ftlUUD'tI~ 

Vamesa Jane de la paz (Valdea 111:'1:: Fernandez, 1999) th~il~11l-htl~lU~1,rth~ln~fl1lll 

\I~Nfll'j~flfl1llll~tl,:j (U.S. National Research Council, 1989) ':h "L~um:;1J1Ufll'jtlijfflli'Wn 

\I fl,:jfll'j uClflltl~tlm~fllJ 1:'IUCl:: fl1llltl~'ilu 'l ::111N'tJflfl1:'I fl~lJfI'U 11~mHll'U'W" 1~tlfl~lJ~~flrl11 

l~'Ufl~ll~~iitlilfflJ~'WnnuhJfl'j::1J1'Ufll'j uCl::iif1n~ml1'j n'U l'U'~fl,:j~fllJw:: \lUl~ fl11ll 

rl'lf1qj 11Cl:; fll'j fl11JfJlJ fI1llll~tl-3 l'U fl~~~Hl'W lJ 111U1tl~ l'U\I fl-3i'j 111 C1~fl 1,\'i'1J lJ fl1Jl1lJltll ~ tlii 

11 oJl~~lllfl{ll1ll ltll 'W fll'j~1JfJ'j fl~ fflli l'jW'If'U 1'W ld\lfl-3 "l"tll'Yi11Cl::fl'U l~tl\llflR~u1~~flll UCl:: 

~flflllll'~tl,:j~ llllilll1ll ltl\lfl~fll'j ~fl ~l'j1'U1tJU1J1J~l~~ l'U ~fllJW:;l1~fl1tlu1J1J~rJ l~'U rj1,r,rfl 

llCl llCl::iitJ'j:;'lfl'lf'Ul~'W ~r1J~l'.i L~lJ~'U \llfl1JYlfl1lll'Ufl~ Starr (I 969) ~-3flrlllil~'.i:;~1J~'U
~ 	 ~ 

.cl, J/ ~ ... oJ.... , ... ,~
(Thresholds) 'lJfl-3f11llJltW-3~fl~1'.i UlJllI'U'.i:;~'I1J0Jf~flfl11~11i1'.iW'If'WtlfllJ'.i1J ~ (acceptable risks) 

UCl:;l1~flfll'j de minimis (de minimis risk principle) ~~a'1~1ll1lflfl1lll'~tl~~lfl1lfl1llll~U,:j~ 

l~ll~'U 11 d\11 u ~l'W\lfl-3tJ'.i::'lflm fl1llJl~tl-3J'U ilfl 1111liifl1llll~tl~~l~lJ~'U \llfltlfl~hrfltllllfl \l'W 

I~'W tT'Uv hwii'l1~flfll'.i111Y1Ulffl~~{fl1'.il~'UJ1'U'Ufl\lfll'j~~iY'W1\l 1l~1'U '.i:;tl::~fl1Jl U'U1fl~1'W 

l~fl~fll'j~fl~1'.ifl1llll~tl\lln'U 'tll11J1JiitJilfflJi'Wnu'Cl::ii'YiCl1~ (dynamic) 1~tlfl~1l'tJflflClflgmu 

1,;'l~fl'U , 'U'U fl\ltJ'j::l'nw thiJtllJ llCl::tl'.i:;~1Jfll'.iW J'Ufiflfl1lll1~tl~~~hi1'lil~udfl\l'U fl\l~1lCl'U 

u~li~tl-3mh\ll~tl1 11~1~'U fll'.il1ff~r (perceive) ~lfi~~'U~flfl1llJfflliunYl1~ff~flll~1JflflCl~'Ulfitl 
1~'Um:;1J1'U fll'jYl Nff~flll~\lln'U~Cl'Yi1~\llflff~flll~~'U fllfftlflY 11Cl:::1 fll\! ~~l~'Ufl\lt'il'U l\l, 'U 

" ff~flll'l1'W~ 

U'U 1tl~~~flrll1~~Ln'U1l\ntl~''Uil\l~,j'U~ilfl1l fll'j~~iY'U1\l ,~~ ~ri\l~Cl~fl"l'Um'Yi 
QI .d." .d OGol .,J ,,44144 ,tit!

flUllltl 11Cl:; ~\l111~ Cl fllJ\I fl~ffl1il'jW'II''U lJfl1llJfflfltylfl'Ufl11Yl \l:; l1L\l111 'U1Yl '11 '.i flfl"llJfl'U ~ lJl 

~~iY'U1\lUYI'W LlCl:;ffllil'jW'If'U~mln'U ~~~iYu'\l~1tl~\mN 
~ 

fll'j ~flffl'.i U1J1JtJijfflJi'W nllCl::nr u~m:;1J1Ufll'j ~l~flilfl'lI ,'Ii'W fll'.i1lflCl~ fll'j W 'Cl~l'.i 
" 	 • I • • , 

nlJl1'l fll '.i ffflm1~UL';~ ff~fllJffl~911 Lilfl'l1'A~flllCl \)~ 'l11'U 1~fl 1~tl~lil1ll1"r.. lli ~flfl1llllfftl\l.. 

. 	 , ,,, 

1. 	 ~llil'.iW'll''Wii,rmJCllYitl'l'YiflUCl:;~li''l~n'11'~'Ufl~t1f11llJi'liii W 'UW:;lJ'W 

2. 	 ii fll'j LLCl fll tJ~ u'U,r flll Cl n'U mh \I lYi U'l'Yi (ILLCl::fI 'j fl1JfI Clll..t 10\1 


'" ... , _I cl .cl

3. 	 llfl1llJ9I'.i::'I1'Ufl (awareness) 'UlJ'j::l~'Wfl1llllffU.:J 

4. 	 ~llil'.i OJ 'Il''Wl,rl' \l~Clm:;'Yl1J\lfl'lfll'j~~iY'U1 \l'Ufl'l~'U~fl'llll'll''U UC1::~~ \l::l~'U~i'1J~~ 

'lffl1J~m·mm :: 'Yl1J ~\I fl rll'J 

~,,1'Ylt.Jl'U(I,:jfll'.i~~iY'Wi \l (Valdez LLC1:: Fernandez, 1999) 

I. 	 fI'U..t1' tJ'Il'fl1Jfl1lll11 rJ1J~lUl~fli'1Jl1fln1Jfl1llJq'lrJlfl~1'l~ fI'U..t1 1tJ~fll~fli 'UiJffU 

l.h::l'YiW fhu'U::Ul\llfll~tl'U 

http:llCl::tl'.i:;~1Jfll'.iW
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2. 	 tl'U-rt11tJ'!ffl'IJl~f1U'H~flLf1Wcrl-rt1'l hI ~'lLrJ'U general bias ~'l,f'Uf1lnhmm.J'l1',j'fl 
fl111J~\l::~fl (Framing) L,r'U lflf1lff 50% ~\l::LffV;191 LLel:: 1fltllff 50% ~\l::'lfl~;191 

i ,nl11l1'Lfl~ f11'l i''IJ,j'fl1Jel~~1'lt1'U.. 
, 	 ..,. JI •• 

3. fI'U';1'tJij biased optimism U'UfitJijfll'l'HV'lf 'hfl\lm'l1Jliijfl111JLffV'lU'UL~'UiY'lli 
•• 	 tI 

~'ULflmm::fl1'IJfJ1Jl~ fI'U111ltJijfl111JLoIffl~flf1lnh::Lii'U'Ufl~91'Um'l ~.:Ju'U~~Yhl,r 
I ,~ 	 , 

91 'U fl~rh ~::ijfl111JLffV.:J~ flU '1m ri1U'UUflV ijf1l'l fff1ll1liUi"~'11l1'n1'U11 

a. fI'Uff1'U' m;uL~fl1191'Uij';f1}1::Uel:;fl111Joi11'U 1Wff.:J1 'Uf1l'l'li1.1'Hl .. 	 ... 
b. 	 fI'Uffl'U 1'HqjL~fl1191'Uijfl111JL~V'I~mj'U91'llvl'Ut!1'Ullfl'UumJf111~g'U'l l'U 

ff~fl1J 

c. 	 fI'Uff1'U 1'HqjflW.h91'Uij1flf1lffUflVf111fl111Jl~'U\l~'1''Uf1l'llfl~,r11 \l11tJ 

d. fI'U\l::~l~.:J~lif'U'~ 

\llf1U'U 1fl~L~fl'l f1l'l ~flfl111JL~V'I~'1f1ri111tJU~1,j'1.:J~'U 0~tJ '~\h1Jlff1'HLrJ'U~'U 111.11.1 . .., 	 ," 
'Ufl'lf1l'lffflffl'l fl111JlfftJ'I L-nmh1Jllft 'Uf1l'lfffl' l1'f1ri1J1f1}191'lf1'j '~f1.1ffl'lfl111JlfftJ'I lrJ'Uf1l'l;•

" 	 " .
I 	 "'1 'U'U 1"" '" U\l'l'i.'Hl1'Uf1l'lWlJtymf1l'llJ'UllJfl'Uffl'l...~ - ~ .... ""W)f'llel'" 1~W'l11J .... 'lflllm " ... 'H'UfllJelfl111J1Lf1V1f11.1 " ... 

JI II 	 , • 

f1l'lLU~''U11ty'H1~'1f1ri11 ,;~ih-nfl 'l1'1f1}191'lf1'j '~-Ul,rfllJelli'~f1.1 'tJtJ'l::f1fl1.1f1l'j~~U'U' \l1~'l 

4~ !"I "11" "" .d 44.,'" '"Lm:;L.... fl1lJ'Uf1lmf11'Ufl1111L'Ul \l 'U'UfllJ'i.'HIH (fact) 'YIflell~lflelfl'U ~'1\l:;'YIl 'Hf1Q1J1f1}191'lf1'j ~ 
. . 	 " 

i~'Ultlf1tJjl1 .... 1'Uf1lnJ~'Hl'l~~f1l'j'YIf.... tJlmliijflyl'nfl-llfl.:Jt1'ULm:;un'1'U11ty'Hlf1l'ltJ'ULi1fl'Uffl'l 

"" '" "'1 .d '" J~}I~'llel 'U'U'YIfll\l1f1~'U'U 
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111111111 I 

4 'J/ 1 ......
ll'Hll'U1 'UlJ~, 

. 
ttJf)~fl111JlffV~ fll fJUlf191cj11JnU 

111'~OlJl11~()fnl~~iYlJ 
----. , \l1;'1~1fJ1J1fJ * * 

ffmnmll1~'1r"O'l'l1lJ~lJ 
l~fJ1oti'1l'lflUflfll'l~'IfllJ 

1<tiU Ethnographic, 

Triangulation 

O'UllJlf1flUfl qualitative 

research l~tJhr'l1lJ~u 

,jii,j'~\l1 'I 1oti'i:ltyl11\l1 'I 

, 
f11'lfnl\llfl'YJflfllflffl'U 

(Instituitional Affiliation) 

"" . .., 
'YIl'llCl Ofl l1lJ flU 

1~tJ/f1~ffo'Ul'YIfl1U ll1v~mlJl::fflJ 

" i~'U19i1;1~l'Ul::~'U'YJ9itJ1Jij 

* 


** 


~~Hh~'UmllHhtity'tlO'l 

i:lW1111~O1oti'uoi:lWl111U 
" " 

, "" 
lJl~'jfll'j~OflWfllYil1'jO. 
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111tnmijfll111flu'~O~~lllltJltJ 

111..1o~llntJ1vijul::ltJ'nrt11J~lU 

"o~fhuua::,i1u,~o~~yjllJffUh 
, , , 

fll11J1111Jl::ff1J~O~OllU1J~nq1JvotJ 

ml1Jll11Jl::ff1J~6~1::V::l1al'uml 

U1::,1J 



... .1! ~ , , ..., ~ tI 1 </...' ~ 1 tI ~ J ;It
-111~fll1111Utru ,un:flR11llJU 'J: OWOU111UlJltlfU1R UOl'J 'J:1lJfI'J~U flfl 

.1! ...d!ll tI 1 </~... x tI ,..··1' '" </ :- ~fllm..tflllU:fl1J'1111lJ1J 1: UW111111Un11",R l:1lJ UI1m'V'Jla 1JU Um111'JtT~1f1H 

9ifl'l'tI 
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.fllflNUlf) 2 

11ifll'.i~'j11l1tr1'jl~rf1~u'~ ELISA Test IGt 

11ifl11fl~HHltJ11l1:;iil'lJ Zearalenone hnrijnluu9ifl1l1ti1fJ'.ff"tilfI~H'''ij'lJ (test Kit) 4ij't1Nfl11~1 

VEROTOX 

VEROTOX 

fl1HI11\)11l'll~lJ1Ul'tlij~ffll,"1I';11flll1l1 (ZEARALENONE) 

~ , " oS Q 0 " '" dIflU 'U~lU\H~U1l1JJlJ 2-& C l1HlI'II U'IItHU'\H 

ffmnlifll'll"mjH",:::a{itl~ nf)Uli1fllHl'l1'illfl'l1:::,1 

"" ....1 ~ .r '" ~.... .J.l'1'lll'tll'lflUt l1l1l'1'lH 1ti1fl1't1'ml Fusarium graminearum f1fflHffllTfll deoxynivalenol 'lf~ 

IU1iYl~'lJ 1~'lJl1iiY-wrii,~'lJ'l1mlT"l1ii~11u4u~,nl1flfr;h ] 8-20 % 1~l1l'1'11'll1:;flt)'lJl1iifflJU~ftftlf1 
lJij fllJl11ijff 1 ~11\)l1 'h1,rn~1'ITf,,,iifll~l1tiR ii81fl1'tJ1ul1tl'lrn::81Jil1l URQflUH:;9tijUJ1l1lJ InR 

" Q,I'" .or.., cf~., .<C:!io..%'~ tJ" .::1.1 "., d.q, QIfl11Ufl~ ~1ijijl1ijijl1UijNR'llfl~ l'1'9t1IlJl111W l'1'llTflllJTftJ '" IlJl1i1!lUl1~tl'tllJll 811111H'~18RI1JR 

iI 1 "'.. .r iI .. iI 1'" "" .... J' '" AtI'tin TfRfllJfl111JW~~ 'U11l'1'lH 'U11 8~ 'Ull1JllIHD UH::~l ~11lJll1UH'Uij~H'11Tfll'UlJfltJWR'U8~ 
~ " 

ri'~11Rt.U~Tfl::l1lJ\)::'19t8H'1l,"1I~ 1I9t'l!ti9tWm)::iifl'll1Jtll!tlllJ«~ flllil8~ftl!l'1'11,"1I\)lflt~11 

~~~ 'lRflij flll9t 11\) 1lJij 1l111ti~1'11;ijml111 i~lI9ifllll~m~rnii1!;;'tI'\ll1il,u~a~nUl" 

.. , 

'l!R1!fI'Jl:;l1ffll;;i1l9hliH'UlJ Verotox lilHlflf1l1'UfH ELISA ''*llJlil'UijHFlH'lJt1m.'hml'U 

ffti~H'll;;ill~~ilfll'U'U mij~ l~ij'ilNi1ijDH 1Ift'11h''llNfflJl,j'lfttJ Conjugate lritNl'U Antibody

coaled Well ~'lJffl1,"lI~ijQl'Ui';mrh~uH:; Conjugate fllfll1l1ftN mhUllJll~lJ Substrated 1~8'ril 
'llUfi~tJlt1'lJ Enzyme ~if¥i'llnflgolltll1ih.fllru IIffR~';h '~iiH'll,"lI ihfijD Ol'tll1*II~H JJH'lliill 
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1J1f) l1Sm;n~ lMrJ'~u~~~N8TufilfillmnHff)HNlIlY-ilii 650 nm filii'ft'nHmJllirJtlti1Jfilii1ft'~1f) 

Control II ft1fl nnw ~~'ft'fil\18-i11Y1l,"1I88f)lJll~ltl1li1rJ ppb 

~ d.... 1 "l V11Itl 'l1::l1lJ'l::mt1JVlltl 

I. Anlibody-coatcd Microwells 48 wells (well ii'~iiu~t8-i111lJlrJiYIIM--1) 
£:SQ 4. Q 

2. Red-Marked Mixing WeII 48 weIIs (weII fllJlfil8--111111tl(1'IIM-iI) 

"" , .. "'''' 3. Control fl111ll\lll\llt 0, 50,150,300,600 ppb 1Jn~ It\l1M9IM~Hnf)ffl11'HH 

4. Conjugale 1Jn~llt\l1M~M~illfliYlh \lltlt\1Jn~ 7 lJil . 

5. Substrate '\Iltlt\1Jn~ 2411" . 

6. Red-Stopping 'Umt\1Jn~ 32 lJ". 

• .. .
• 'l.i1m;u 

• m::1J8fl9l1-i1 

• III 'tilJ::1J11~9i1tl tiH'rill,i1Jflll (1'0't\ lIil:U fllfltll11~tl 'Yhff 

• m::t\lllmtl-il Whatman # I 11~tl1ff~ii'~lIflltftlt1ft' 

• m1tlfll8-i1 

• Iflt8~i1Ufl11lJl~1181JiJ-mft)1JO'1J11168flfi111l~ I H9Il 

• J. 
Ifl18--11JfI 

• . . 
~ ~.,• Ifl18-i181UWI Microwell 'YI 650 nm 

• tlnJ9I 12 Channel 

• 1'111191 lIil~lhtl9l'"t1 'tIltHl 100 JlL 

• m ::~\1lJOH1Jli1 11~81(1''l~H{U'YI'Uf''U1~ 

• Microwell holder 

• Reagent boat 

• mWfll~1JI1C'11 
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.... "u ,
fll1mlrnmil::fll1il'mlVl 'l80 l~ 

fll 'l cilJl~mi18ril ~fl11 cilJ8ril-nT10.:j ti llJ 1 FHYlJ fl'U IItf1filflU'cilJOflfli.:Jri8'UllllJl'rh fll 'l 

('I'ftt;\ 1~'Ui'flllli18[il'I'Yio.:j'li'~~8U1lffliJ 2-8 °c. 	 ... 

1. 	 fll11~ltJlJllJ1il'U8il 70 % It;\fJl~llJ1il'U8il ACS grade 7 iT':l'UfI('I'lJJlfl~'U 3 iT1'U 

2. 	 th~18tiH~ln'U'~lJl'Ufl 1~Hnh::lJ1Ul 75% \l8~9i18riHl1iCl::18rwt\l'Ulfl 20 mesh If;81'tiUN 

fllll~rl'll~~ ru 
3, 	 Ff"'lJi18[h~ 5 flllJti1JllJ1il'U8C1 70% 'l'Ul'U 25 lJCI. l'UfllW::UfllYii'rlI\lthIlH '1 3 'Ulti 

lffi! flCI'lJi18f;''I 50 fl1lJti'UllJ1il'U8C1 70% \il'Ul'U 250 lJCI. flCI'lJ 1"fJ'.mtl~8~~'U 2 'U-m 

4. 	 m8.:j~1vm::t;\11lm8~ l1l81C1'~ii'''1I'Y1'Ufl'U'~ hn~8m~tl'8fJ 5-15 lJCI . 

5. 	 ~18tiH~Cl'tlfl ,~~~11~lfltJllJ1UlCl'1l-n1i8::l'ICllll8 flW 1IC1::~llJii';'U'~ 

. 	 ". 
tJllJ lUI tl~8.:j fl1l1Itl11::,.tm ltr'U I Ht::1iHmfiIlfH8 flitUI1i', 'tJl'U\l1tl If&t'l~ lflm88fllJ1U~1 

Inu'1in'U~lflUCl''Urt80~'li'~~ 
~1'U1'U 1-8 ~18fiH ,~ Substrate 3 lJCI. 

~1'U1'U 9-20 i18nH ,~ Substrate 4 lJll. 

Red Slap lYl'liimfttHYllJl'lfU'rIl~lfl'~1J'r1.f1'" 

.'" ....,
\I'UVl8'Ufl llVll'J{J 'lltl11::'H 

1. 	 th Red-Marker Mixing well ,il'U'l'U I welV I 9i18fh~ l1lJ Control Ofl 5 well 'iT'~l't1''U 
Q ,
il8fl'U8'1 Mlcrowell holder 

2, 	 tll Antibody-coated Well lJ11'tiltl1J~1'U'J'U'U8'1 Mixing welll'U,r8~ I liTl'U~8fl Microwell 

holder l'11Ifl~0'1lflJlI'lH~~1'U,rHI~0i18.:jt1'Uf\l1C1'&t1Ji18riH In1J well ~li'~i1iT''U'H8'l 

,., ~)l'JftYf f8lJCl'l'Hj t;\ fl1 1 lJ 4u 1Iflhi'('1'17't1 

3. 	 ~t;\ Conjugate ~lfl'U1flii9lt;\UCllflffihMl'U Mixing weIl1iT well C1:: 10 J.lI 

4. 	 1~tJ1mhlflfl~'1tlfli18riHiiCl'tlfl'~ (s) nlJ'wt'l Control 100 J.l1 1riCl'l1'U Mixing welllf11'l .. 
1M' Control BQlu well i'U1I1flllCJ'l~lflfl'JllJl,rlJ,j'UU8CJ't1lJlfl mt11iTi1BfiHi'lU 

http:lYl'liimfttHYllJl'lfU'rIl~lfl'~1J'r1.f1
http:fl1l1Itl11::,.tm
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o 50 150 300 600 SI S2 S3 S4 S5 S6 S7 Strip I 

S8 S9 SIO SII SI2 S13 SI4 SI5 SI6 SI7 SI8 SJ9 Strip 2 

5. 	 1;runJiIl 12 Channel FHTlHY1-UFHTlJ l~UJ~~;'UtN 3 ~f~ 91tll7'Uli'UJill'UFHYlJ 100 J..ll lril'U 

Antibody-coated Well l'lJnll~{Jfllll~tl'U hlml'Uu'Ul11Ulh:::mw 10 1'UTri i'l~'l11tnu 5 . 	 .. 
.ct~ ~ " 0 ~ 

'Ul'YI'YI~Wl1~lJmN (18-30 C) 'YI~ Mixing well 
" 	 • til" til 

6. 	 ftN Antibody-coated well ~lmhml'Ulh:::lJ1W 5 tli'~ \Ilflt1''U9Ilmltll:::IUl '1 hi'l1{Jtll1ll111tl .. 
U'U~1l1ltlIlFi'Ufll:::tll'lliU111 

7. I1J~tJ'Uii111l1lj m Substrate ~'Ul'l\l''U'lJl~~~nHnfliYl1im (~fllll'U:::11l) hil'U reagent boat 
.. 	 .. 

t)tl~l'Ul'U 100}.l1 'riil~hJ1'UII9iil::: weIll'IJnllUl '1 10 l'Ulli i~ii~H 5lnli 

8. 	 I~ll Red stopping ~Ul1~''U'lJltl~tlij illfliYlltl~ ~l'Ul'U 100 }.ll 1'U'Y)fl well 

9. 	 I'lJV1IUl '1 1;~~l'UriN'lJtl~ well 'l1'IIl1'~ tlVlll1'ii'"tl~mfll~ 111 Microwell hJ61'Utluil'U 

mtnYfl'jtl.:jlnH 650 run mol'U 20 'Ulii 

" .,'IJ i'Ul 'J'l1~ 'J 'I 

• 	 11J1i1'Utlmi1'Ut'I'l1~tl'~ iftl~I~'U''Umw:::ll~t'I'iifl HN\llfltll111ftl'U lh:::fll{J'~ 111 il1 hI 

. l1ltltll'U'~ d~'U;;'lIlrttlft'Ul..rl 'U1118U~~lJ 'tll:::mo l1ftfll~O'lflllffllF1't'I'fitll1lr'l 

• 	 1~1Ji'fl'lll"!tllltlll:::11li~Wl1Uii 2-8 °c 'lJw~n~'li'~'~ 
• 	 hjl~"!tllltlll:::11lil1lJtlmq 

, 	'1" , ,~ c. 0';' 1".,. " • lJ 'lft'l'l'U111:::fltl'UiIlN'trutl'IJtl~ltllltlll:::l1tl'UlJl 'lf1Itll1:::11 .. 
• 	 rnl'Y1tlt'l'tlUlIiliil:::tli'~ 'litl11lJl~ln'U 24 well 

• 	 ~fl'llllfltl'"tlfll11;rull1i1ltl riH\lfl~tl'l 

• 	 flll\llnill~tl'lllli'Um 

• 	 fl1'l111"!tlllfl'l1:::li1HH~flWl1tJiJl1'ij'lt)fh.m~H11 i11lJ'lfttllHll'l1Ifl'l1:::li (68-82 of) 

• 	 11 ft fll~tJ.:J fI n 1~'lJ1'U~~iit)W11 fllJl,jg U'UlIUil.:jlJ lfllil'Ul1ill'U1'U. 	 ... 

. .. 
Q '" of .'3

• '\JW:::'YIfllnlfln:::l1tl11lJt'I'1lJh18 

lflfJiIlH 

• 	 , ~~l1mw,tl~8'lijtliliN '1 ~t'I':::mtll~8~tl'ltilHl1111'Ulntl'U'lJ8'lt'l'11;;1I 1tltJIijl'n:::lll11i1liil1 
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• f111U1tJ pH "f)-1iYlliYtltili1f)rh~,11'Uflltil111f)'tJiY'll'iJtill:..dH 6-8 

l"lh"1~iYllft:ftlfn1fl,ru~I1Jl '1 rif)'U'" 
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ZEABALENONE 
PREPARATION 

Peve!ooment aofutjon 
Clwomogen ClInt. DIllon 

Sa~1e dilltion buffer 

EJ 
ASSAY PROCEDURE 


Blank So Standard (7) Sample Blank Sample 
WeIlIStrio 111 211 3-811 1-81'2 
Sample Dilution Buffer 200 - - - 100 
Standard sclution · 100 100 - -
SamDie · . . 100 . 
~e · 100 100 100 I 100 

I Development solution 

I Stop Solution 

<} Shake 2-3 seconds 

Incubation 30 minutes. T= 2O-25"C 

. ~W_h4time 

200 200 200 

50 

! ~ Shake 2-3 seconds 

Incubation 1Jfmnutes. T= 2O-25'C 

~ 
50 I 50 

200 200 

50 

,0
'7 . 

Time" j8"nunute5 

Read 450 rm 60 minutes 

(§I:: ::I::IJJ ·1 · I .. J 

Standard =30, 00,125.250,500 IIncl1.ooo ppb 

Off erlT£ClIIA·Af ooc 
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