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bU"ll?1tJ€Jtlb~lV1Ul~ "lUfl. bvJ€J'lJm~lm"llGJG'l€JtJml~'W:;A:; ~\l6hFlrur\e:J'Wb~tl
'J ~ 

\l1'W '1Je:J~ltl'IJ11 ' b'll(;l~€J'W 'Yltl'Yil'W'Ill~~l"llGJU"l:;m/V1ul~l\1 ,j1?11-l16'lU'Yl , " 
b.yje:Jl&-Jb-l1tJAA~m~'We:Jtlb~hmb'WlIlle:J1Al"l1~bb~:;€JiJl ~:!-JGil"llGJtJ Gftllw, 
~l ~'W:;A~ U~e:J I?1n~l1r\€Ju~~G'l1?1 A:; ..... bbf-b'WtJn'WbV1~QUtJ'YIU1'W:::A::: .., 
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4JUuDL11 btJ~~'U1tJ1'mnnlAVI'Ul1"1 ;;UJ b~'U"1 ~hJlIlfl'U~Hl11A::; rl'EJ'd b11~::;"ll1'UimrI'ElElfl1tJ'Uflflbnfl...:!i(...:! ~ o'UA1tJ3~ 
Lfi flVl1...:!~...:!1tJtr~11'UfllVll1vl'Bm'l II LL'Yi U~J1" <B 'l ~...:!fld1mL~JltJAa'll~A1 bU'U11'UfllVila 1vmvl LiJ ~lJ1''Ul'U bb~111 9~ tl 
111 ~1'U11'UjJVI iil18Ua1mnlA1tX b~flfltT'l 1~11~::; bU'Ul"ll~tXfl...:! bbfl1 1"ll'U~~l&'1::;tT'l ~l'UU'U b~~U iiNU Lb~vl bUuvlu ~~'lJfl...:! bV1~1 
Ufln'Un 111 fl...:! bU 'U1"ll'U bb"W 'lJ'Ul ~1V1qj l£J VI;;r...:! b'B fl~ ~ ~ Il'Uiilfl8 ~lfl ~1~ bb:wJl'Um'll8fl1 vl111~1'U-;Y~ dJ 'U1&'1::;1tXtT'l LbUU ~1J1 ~"1 
~fl'1 b~'Ul1 mhJl~l~"1 bbiil::;~'U1~tluA11~ b8'U'lJfl...:! ~1~iillJJ511~'1jl~ ~~~~1'Umm::;11U~lnl~"ll1'U1tXtT'11'UiillJVI'Ul1 bbUU ~1J1~"1 
bbl11 n l1Ajfl mm::; ~ fl'l"lllJ A1llJ'l1~'lJfl'l bb:wtll'UFl1'll8A1 'Vl1~11'Un jJ b1flU1fll11tXtf'1~ fl...:!"W1flwlu n'UfllVll1U'U b1fl1tJ~1~ 
bU'Unl1 bU~ ~'UUa1m FllAfll1n'U'Ylth ~'U1~1liufl8 biil8 

fllVll11V18~1'U b~ ~'lJ fl'l 'Vl1'l11'UjJ lJlfl~l ~ <B 'l'lJ flU fl flr;l1 bbl11 iil::; b~'U vl i ...:!~11l mf'U ~1'U bbGh bbl11 bU 'U b~'U bI11U.n'U'B fl 

'lJ fl'1111'l{l'Ufi m bbGh1~' Fl'"ld"W iill ~~1 ~tJa::;fll1vf'lU1'1 b 1°lJ ~1 m~'U b18;tll~' fl ~fl ~'1'l ~fl1.T 'l1V1 ~ ~~ bA 8 (mJo 1J1V1) 

fll~~::;~ bVi nfl'U btJ'UblJ~fiaalJ ~1"1 bb~'lJflUfl11a~"ll1~\)fltJlflhll'llb~'U b~nfl'Ul~n'Uer~ ~::;VlmbuuV1~'ll~biil~ ;'1'Vl1'111'U'l11 bfll 
o 

~fl1.T'11 V1 ~lJ1~~nU'I'11 fl flj ::; b'Vi 8~ 'lJil'U 1ulJ::;m ~ bbiil::;161 fl::;tJfi A~m fl~' l'l~~lfl'Vl1'lll1l bUl~161 ri 'l ~ ~ iil'lltJ ~~~18 
1l~ b~~ll~'UhVla'1vl ~flU'lfljUmflu<[J'm~"lll~ bA~ fl~vl ~~m bbUU~V1~1'UA1U1~"ll1~ b'/JlrlUrl 'l btJ'Ufl~:l'1~ b~'U tl~m-;Y~ll 
bU'U b~~ ~ V15 Vl'lJ fl'l11'U ~fl6i~ ~1~1'1l V1fl'1 (9'::0 1J1V1) vlVlUl Vll bb iil::; ~ ;;r'U"ll1'U ~~ iilfl'l~l fl"1 tV1m4J'I'11::;~J'UlJ1 ~1'U'lf'U1V1qj"1 

b"Wal::;'Vl1'l11'U b~flflHtJV1::; biil ~WI 'lJ'U1V1 'll V111'U1tJ t11lJl'{hFl1llJ~::;fllV1fldl'l~ bbiil::;V1fl'lrlUthlHf1~ ~~rlU ~~'U1'1'11Ql~ I , 

bbiil::;l~l~lJ ~1 ~ V1fl'1 fl ~''U1'Ufl11 (i' "ll~ 1~bu'UtJ1'1l V1fl'11 G1"ll1 ~ ~vl fl flVl;;rflfl'UllY~ bd fltJ ~V1V111'Ul'1ltJlY'UtJlfln'Ub'/Jlrl'U~rlU0 

~~~lAa1JbA1fl'11~-;YV1~1'Ubb"llUtJlfl 8flVl'd'lb~'U~iill"ll1'U1l~ Afl tJ~lbb1~1~bb'l'1 (9~0 "U1V1) dJ'UtJ~lbbaV1G1V1"1 ~lflbblitll 
'UAd'll~A1t11mV1fl V11ldflU bb~lalV1 ~lmI1~h'Ylm~lll tI1tJ' ~1 ~ ~lJ'Ul"WaVliill ~"llu~~n'U~~fl ~'lJm'l'1jJ~'l Vl::;1Fl1 ~ ::;'Ul1 VI fl~ bb~'1 
~::;b~mV1A l'J1fl bbiil::;tllrJl1~b~V1vlflflfl 1~ btJ~81 bA~ Vl1l'U n'Ub'/JlrlutJiillbdflfldflU'UflflU~l'U ~'lvll~~lm~'UQl 

V1 :; biil b~ fl V1 ( l£J .:: 0 U 1 V1 ) fl' b~ '1 y.j ~ 1 bb U U VllT fl 1y.j f fl 'U "1 bb iil ::; b~ ~U'1'1 f fllJ 1 tJ ~h ~ fll Vll 1 V1 :;\ iil ~ Wl 'U 1 'U 1 "ll 11 ~ 
JJ~'lVlfl mbmNliu1.zJ bbiil'U~ n'l Vljjfl bbiil:;Vlfl m"ll iil~ bbiil::;11V1~1 mI1"lltJvltJ1'laG1~'lA~181 rlUi1'1~::;'U1116im::; bi1~~ 'I'11fl 

bbiil::;11 fl erflii A'Ubb~1 b~~tJl~ b~~fhrlUfllVll1V1::; biil ~ V1"1 "ll V1tll-I!tJ btJ~m b~ ~ b~ V11V1'U1~ bbiil::; i('1JJ BfllllflvlU 1 ~~ iil fl'1 fllfi 

rl'1 bblitll bm lY~4Jl b1'l1::;1.h bbfl'1l"flUVlU fl1J! V1fl'l tJmD8::; ri fl'l bl1l 1'u iil fl'l 11 b~AbbU'Ufl'U 0 0 0 0 

• si 1'U fll ab~ 'U'Vl1'ln1~1~1 fl ~floU1lJ11"ll"ll'Ui1 1~1 '1 Vl1...:! m~'Ub iil ~'I'1V1fi~ W'VI iil ~1 ~ .:: lJl bb ~11~fl;;rU afl111l ~ ::;t'il'U 

M'1~fl'Ulj'1VlUl fl;;rU flV1~ 0) fl ;;rmfllll bb~ll~1l ~'li'l~Y]'UVi 61'l bfl Vl~::; b~'UiJl'811'U bb'l'1 bbliJlfld'li'l~nfl 1~b~m'li'18Vla'l boVlm 

~:; b~fl bb~ fl bb~l Vl1'l1ll~::; b~'U11'Ubb"w bbl-itllfl d'lJ11JJ mifl'U.n'U ~:;'I'11~ 'l!1~ bbl-itll jJ'Yl ~ fl ~1fl1'U{1'U ~18'U::;Fl:;
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'lIIl nYltJ b"lf11 11 .fflJtJtJ bfl111'l b~ 11'W bb61:;l1 tJ n':whh:; 1ll'V1 bfl1' 11 'I VI u'I1V11iU~l ii1' ~ 611 V'll 

b~ I11tlVl611V'l fl{'1 biJl1 ,r;:nmh:hl611V'lliJ G1tnYl biJ~ml11 G11~ldnYil611m<Bl1 dl1t91 'lII61'1"11n bb1X\Hb~; 
bdlG1;lJ1dm-llvwhfl11~61:;1l1mLI11 1.r1i5fu'l "bfru b'll'W Hithm~11ml~G1:;1l1m~nfl~ tJ1'lmru1l1';lHifl"m 

b~ vml\l b'ih~l bog 111 liUm'Vil V 
~ ~ , . ' .-

Vll n fltJ b'ii 11 dl-V 'WtJ'Wbfl ~ B\l b~ 11'W bb 61:; 11 tJ mnj tJ ';i:; b1l1~Vi 'ill ~1 n ~1 b'll 'W bii mJ1 

tJl1nVl~l1'W :Ul'W bb61:; bA~ B'W'Wl1Utril'l'l to,1 tliml;1'l1'W b~l1Vl~h boJil1dl ."y'1dG11:1.mnH1 B~U 'l 
~1~~'1 ~H'll''W HJl vl'llmhlJl 1vi :ihh'W~ 61 WlJ 11 \IL'll b~lJ~111LtJA 61111 d' ~ bb'llHriB'W VllniJ boJi1111 

11'Wmmn'Wrh-;lVl nfnHtJ~ lJ'Wbb61:;yf\lhh61V 

'Wl1n';llndVllm~tJ b;fiBdl ~'1&i'111 Ell\l mj'UVI'Wlml~ bA~l1'l \1B'WtJd:; 11m bJ ~U\l 1el 61 btJ btJe)'~ 
Vl1:JG11m'lnril-;lVlBBn1~ LmVm'l'lJm6tw/hAdl~G1:;mm LVl lJbm"l1:;md~'1'llB'W ti(lmtl1'W.g'W161Vl 
bl.mnmvttl ~ '11:u 611mdn~el'l b~'Wvi1lJ 1111 b11611M bbtJ:;tllt 0,1 btJ ~ t1'WlVl:U himdl11 ('In 61m1~ 
bfld'l:;1:u 611m'lml16111J G1Uel 1\~ bVi iiielMbb 61 :;1l1~ dJ'U bbVl~ \l 6'l:;61~'lJB'I I'll el dl -EU 1tlimv'lll i.4''1 

***i elAd'ld:; l'l FI1dffm~lA':ijelmdH,m.h b'llu 'llvl ~I iil~lw'Jt:\ Vl th b~~,tJ tJ1\1 flo,1el 

lVlVllXtJntT~ (.n ~iJ l1J b661:;I'1'1 b~B'Wlim\d1i iW'l '1d:;lJ'm:;l\1 " 

cr, n1dvllhhb1X'IVI~\l '.llm1·1A11~ 61 :;mm bb61:;~.h boJiel'llt'WU1'U bb~l 'iVlbivYVl 61 ~ bthl'Wul'W 

bb61:;Bumru~l'l'l ~ bnlJ1iel\l t '11tJnl1J'WAddbUi11'l11Ul~1'1 bUi11tJ,:;m br1B(l)'1 iiltJid'l~uvlu 111n11'1 
l'Wul~mln1u'Ueln&i'lul'U'lII~11111A1Jl(.hnnYl61Vl LtilV1'lln 611 ¥1\l61lJtJ'l;lJlru ') '51UJ\l Vl1~ lY'Uhl1 

Ul'W bb61:;eJtJmru~l\1'l vi b~ mil1 'l U.~\liiliJ~ bb~l VllnUl'U1V1'WiJ bA~l1\l61tiH'nl~1i'Wih:m1i~llJvi1V 
tJl'lmti1111~ biiiBnnWVll1~ bb~'l 'lJv'l~tJmru \ii1\l'l viii'lJ'Wlli1 b~n611lJ1'Hl1i bl'1 ~ 'il'l bUfil ~lJ1l'Jvh~ 'l 
dJ'W1'111lJ{11'U ,,1X\I 'li1lJYil1~ Lb1A'\Jh if'U 

? !i1'l~iileltJl1A'u.t1hBnAf'l tnV'lll~'1'llnmllJiil:;111Ii1bb~lc.hu1tJ l£J fi'l Ql l'U bJ,~110,1 
lJl1\lVlliJ'I bn~lmdb~~t1! bmtJl!i1'lJ 11 'I b<Bl1dl 1l'lb;fffld11l1~~m~tJ bb61:;b~1{)J b~tJlti1i l M 6116'l~ bfl111'l b~l1'U 
ti(\ln ~111J'I1:u bbo,1\l~V'tl1 11'1iiI'111~-i'Umi t111J\lfltJ b'ifB'l15 n Lo,1'iilfl111J 61 ::1l1mil LIi1t1iBvi n ~11 
~lUtJ'W iil1 ~ - iil1 cr lIi11.1bQfll::1h"'WflHbA1'v\ltJ 1'tJBln11'1 1l1';l:ijA'l1lJtJnfl~11'l'lJ11\ibA1'B\l 
tJ1'tJ 111 1111'1 1'Um 'l ~ 'I 1'1 11 lJ 'll>WJ1l n ~lnBl m 1'11111.11'UlXB'IM1~' ~ b'l'llV1A1 d 111 ~ bil 'W 611 bVlti1 Viii \I 
l'Wn1'ln~tJlJl "JJ11'l b.;fflldl&i''1 n ~TJI'1J' b11.1mJl\1 bl.B1Yiln1d bbm"JJl m1Jlih'W mrumdml~ G'1 eltJi1';l-;ltl~l\l'l 
L!i11J ~:: bB1J1i1 ~11 1J\lV'ttJ biB d18 n111~';;):;iill1'l(i1d1 "1 61l1tJ,:;tJtJ n1d , :;tJ1V1l1 n11'1 ,:;tJtJ bLB'hf\lVllJli1 

,:;~tJ F111 lJ-iWl l V1tJ ellfll d (;)1 V J:; ~tJ 11 ruVl!1 iJ bl. 61:; 11' '11,1.1 Vl ~BlJ'Vi' bn' lJ1 i 11 \l dJmf \l Bl '.l ~ 11 'I. " 
iimd'Lh bA~ 11 'Iii 'il Vilm:::'Vl1'lmtil "l1 ';l iill1tJ bii 11,1 

n1w-;nn hffp:/lldlheolfhsolulions. coml 
IdlrxlesllFocilifyDesign .ospx 

VllJlmVlIil 

~l'biltJti(lmh.j b~'l1 "il:1.nIi1dJ~ iil ellJ rJi1V 61:: bBvm bYil1mrl1d:;tJl1 b;ffB'l~'1n~11 bUtlti(lVh10,1bnli1!1!J bL1'1' 

b'll'U d r l1 'l l bbl1iilbtJ111~iil6i'6'l tHJm~G1 (Aspergillus [Umlg~tus ) bil'Wiillb'VimVld'l'lJ'il'lLd'A~:;tJ1J 
'Vl1'1 b~tJ'llllV1~ G11lJl'ln ~'1tJ1n1"iJ\l~1'1tJ'l:; bl11'1 u.61 :;mv1'WtJ1:; bV11'1 11'1tutJ 'l:; bV11'11vlV n1',,::tJ'llUIi1'lJ 11'1 b~'ll 'll 
bl.~:;m'\iId1~ b<B11 'l1"11\l~11\ltJlJlliim d' li111JIi1,tJ61n1:tru:: ~ru"il'W1'V1lJ1 bl.61:;1ibV1AUA bl1'1UJ b61~61lJ1'lllV~l '''In 
611lJ1Jn(iiVlliil1~b~V1'1jlt1!v11'W'11'V1V11VlV !i1 'l''l' b'llU mdtJ1~l,m'l~1 bl.Umllel"il ltJlJ'lIIliV1~1~V~3tJ1\l b,vi\l 

iilrntTu1-;l1J"JJ 11 \l!11 A 1'3 tJ 1\1 bl.vi'l 'l,niJlJ'Il'W'iWil rltJ'lJel'ln,::m1\l'lJ11\lmA~3tJ1'1 bbvl \l 
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IA an au 0II aWJ nU1 nU1J ..1ult1l1fifi () UJH 
VlU lVl'Wl1rl''W flfl~lfl fllj6i'lJtIllJlfl1 bbSl ~ flljfutJj~'~l'Wl (9)l iJ'WVl1 BBlVll1 

vi ii'Lh~18'llu ~~'li18U·lj~ ~h"l'i jjru1,x(9) el (9)1el bb&h ouuif' b1l ~~iiBflVl Sll mfl ~ ~ «U. " 

9. ~JB8~b~Elhb'llB1 ~~bb1fl~b1lm1~~lJ AB Fl~lJl1ld~tl1fl~l~ lJfl861b~flhb'llf)'1
l 

.zt~~ ~ dJ'WFl1lJUT'H ~hv1'li1m~ lJfl1llJ']J lJ-E'W1,xrlU tl1'lJB~ b1l 1:l.i';h';)~ btJ'W r:J1V1Ul Vl1e:n'l. . 
eJ1nl8 nii~~tbb~~b~v1~ VllmlbbSl1l1~ 

" 

l£l. mJVl1BTvjlJ ~l~VlUl b1lmj b~BflmJ~lJ~l'WC-Jel~J'IJfl~mW~ b~flh b'llfl1 b'''j1l~~~blJ'W
" " 

nlj b~ lJfl1llJ~d.J'if'W1,x rlU eJ 1V1Ul Vl1B1:l.i n b~ fl II 6'111 BB'W1 ii Fi l bu'Wn Gn~1l1ii fl'l m~ 

Vl1 fl ~ l~:In n ~:;'li1 v 1,xeJ1 b1l111 bb,x~n{l'W vh1~dJ'W6'1l bVI(9)'lJfl~~1jflVM, 

1J1. ~lfl1lJrl'W bb(9)(9)~fll'W VlUlVl'Wl1 blJ'W'li1~Vi b1l"]j:;~lh '"h1l1jhb~~ b"l'ijl:;mnlA, 

viVl'Wl1 b~'W bb~1'Wfl1lm1~ bb~l bb(9)(9)Vlthvl'Wl1 btJ'W bb(9)(9)vi {B'W bb d~Vi b~ m (9-r.:nf'W b1'lfl11 

~~m fl1lJrl'W bbC;) ~ bEll11 bft m'J fl~ rl'W1l~ nl8~ln1'~ ~ 8~hfl bbSl:;Vl1J
" '" 

r9.. JlE\''W VS til b~ 'W VIUlVl'Wl1V1 Sll81 fl'W b~ Elfl1 'IiJlB~'W 
1'Wnld6h~ b"l'i1l:;{~n6'11Jl8nllnlJhjJlb~'W bb~Vi,;)1~ bb~lnl1tiJlB'W" , 

<i. VlllJflU'llllth n~mJlJVlu~Vi1:l.im";ivh1'WVlUlVl'Wl1AB rlljflU 

'lll11h b"l'i1l:;mJBU'll'"mh btiwnJ(9)~ bf)lfl1llJ'lilJ<ff'W¥llJfl81'W~h'lJfl~ bJl" , " 
1V1V1l81tJ :t~1'WVlUlVl'Wl1J'W1l~nlV'lJfl~ bJltilfl~nlJmllJ'li~JoE'W bft fl~ fl ~ , " 

, ~ 

Vi~~fl~fl1llJ bU8'WUlJ. bbSl:;'lilJ'EtJ, 
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