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5.1.1 fUUJil'3TI1"ii'1 TI'.lt1 TI"i::tJ'l" TI1"iNa GU.J\lna1 L1ftl 8. subtilis TN51 

.1"" "" • I ... A ..f ,¥ 
1:.rn,-i1nnT'r"Yl'1fHhmTnu1arn 'YI au u7::ff'Yllil11Wn11L vn::Laa.:iL irn B. subtilis TN51 

t'" El1'V\11L~£1.\IL if m 'Vla1~L'11£111'11mLJ'.:i 3 1fU'1 'rl1 £Jff.\I L«111 l iLL11flnL1m,-i1ruhi~ni1t11'V\11 ., 

... _., ... .,.,., ... 'I ..f ,¥ 
LY17£111'11nLLu.:i«1af!1111L1.1111.1u1ei aa:: 40 11fl1111L V1111::«11 L un11L w1::rn £1.\IL 1ffl B. subtilis 

TN51 111n~ff'1 l'1£J'111'1WlJLL1JflnL7£J-rf.:i'V\11'1LLa::LL1JflnL1£J~ii«Ueif,Hni1 , . 
~rnn11~m!l·1flt'U.'Vll1il~L'V\111::ff11LUn11ti11Lw1::Lifei B. subti/is TN51 i1£Jn11LW1:: , . 

,¥ 'I .f ,¥ ... "" ... ... ... ' .r 
L1f8 B. subtilis TN51 L'U.fl1'V\11La£J.\IL1fm'Vla1'11nLLu.\IITTafl1111L"l.111"1.IU1fl£Ja:: 40 1J11LW1::L1ffl 

~eimV111iliei.:i (u1::111m 30 ei.:it111L'lfaL'1ia«) 37 LLa:: 42 ei.:it111L'lfaL'1i£1« wui1 «1111:::~ , . 
LV1111::«11lun11ti11Lw1::Lifeifieim1ti11~amV111il 42 ei.:it111L'lfaL'1i£1« u1u 24-i1111.:i l'1a.-i11,-i , . 
wutJ1111m,-i~un1Ef-rf.:1V111'1LLa::LLUflnL1£J~ii«tJeif«.:ini1m1ti11~eimV111ilEiuei£i1.:ii''1L'1U , . , . 

',¥ ... ~ .......... ',., ...... •'I .., ... 
n17'Ll1L 1fBLLu.\IITTa LU'VllleJU.\lfl1111'1U1f1£J L'VILLllfl'YIL 1m,-i1ru LUff1111:: solid state L'1 ., 
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~ ~- ct ~ .., ~ 
5.1.2 ~an1,-"ntt11fiLfltJ')ntt1~Hlflit1L1fil s. subtilis TN51 

~1nnTl~n-M1ifin11diufm~n ~~na1L-la1.-i t1nTl~'U.LLtl1"1fit~"ll aMn"1fu::u11~~a , 
TI~wa1ff~n LffLLa::TI~ aaiiL itt111vl a mfaa::ani.'Vl11iit 'U.n11Lnufm~n~~na1L 4ari 37 Lrn:: 4 
, , 'II , 'II 

a~fl1L'1faL-i1t.Jff LU'U.1::t1::na1u1u 901u wui1 mwa1ff~nLffLLa::TI~aaiiLitt111vlamfff1m1TI , , 'II 

Lnufm~nLL1JflfiL7tJ 8. subtilis L~L 'VI aa1a.-i ,~, utl7111ni.riLliLL~n~h~n'U. t '"1::'V1i1~n11Ln1J 
' fm~nfiani.'V111ii 37 LLa:: 4 a~fl1L'1faL-i1t1ff 'U.1U 90 1" 1~t1iifiTfat1a::n11L'Vlama~ 

, 'II 
A .. ~~ At... id ,cl.ct .:ii ... 

(%survival) "11 a~~a'U. 'Yl1t.J'Yl~'V13J.-i 68 - 75 LLa::11f111a t1a::n11L 'Vlama~"ll a~LLlJfl'YIL 1t.J'Ylff11~ , 
ti

.. ~ .... ' ... ..r..; ... ll ... .,. .. ttl .. ~ 
ff m 72 - 83 'U.an~1n'U.t1~wu11~~na1L"1ftl'n~a~ L~~,-1~wut1ff~Lrn::11 '" i-mni.~1~aa.-i 

...... 
tl1 tln11LnlJ1n'M1 , 

~1nm1'Yl~aa~'Vl3Tntf1Lu1i1t1~~na1L-lari~a~Li~1n~1"i-;Jt1dtutf1L'Vlaa~ri~1"n11 
i3JL ~ffn L wa1L~a.-i'U.1'U. 4 -i1 L3J~ LLa::tf1L 'V\aa~firt~L ~ffn L 'U.'V\~ad~fl113Jiufi 121 , , 
a~fl1L'1faL-i1t.Jff 'U.1\.t. 40 'U.1fi Ltl7t1rnfit11Jn11'VIJJntf1LU1LL1JlJ~UU1'U. wui1tf1Lu1ri~a~~1n 
~~na1L -lat iL 1ai t 'U.m1'Vl3Tniuni1n11'V13TnLLUU~'U.u1uLLa::iin§'U.'VI a11"11a~tf1L 'Via a~'VIJJnLLa:: 
iin§iu 'Vlii'U."lla~LLa3J L3JL itt1~1n-;i1tf1L u1ri'V13Tni1t11fi~'U.U1'U. 

..!. I .:ii A tU A.t ,¥ .., 
t11L 'U.1'Yl ~a ~.-i1 tl1liW'U.1J1'U.LLa:: 

... ..r ... ... .. .,. ti A' ..r .,. .. 
~~mnL "1fau1ff'Ylli3Jn11 \.I.LU a'U.L '!fat.I ff~ LLa::11 E. coli LLa:: S. aureus L'U.tl7mni.~1 , 

t Allill ..... I ..!. I .:ii A ... AA ~ tU ,cl -C I .i=i .id. 

L"1f'U.L~ t.J1n'U. LL~t11 L 'U.1'Yl ~a~.-i1tl1liW'U.1J1'U.~11~WlJLL1Jfl'YlL1t.Jna3J coliform LLa::LLlJfl'Yl L 1tl , 
riahfl 8. cereus mnni1tf1Lu1ri~a~~1n~~na1L4a m1d~tf1L'V\aa~l"'Vl~ad~f11111iwrl1t1 
L~LLlJflfi L7t.J L~7ruli~ ni1m1i11ffntf 1 L 'VI a a~ t'" J 1 L~ a.-i i~~ 'U.m1d~ffntf1L 'Via a~ t 'U.'VI~ art~ 

fll 'I . 'I 

f11111i"~~LU'U.ifim,.fiL'Vlm::ff3JL'U.m1i.t1ltlt11::t1n~1ii111num1ti~~na1L4au7ff'Yl~ .. , , 
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