
111~~·w1n 
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1. Potato dextrose agar (PDA) 

El1l'\1'l"~h1"1L1-;i,-1.l PDA fi~a Merck 
'II 

2. Plate count agar (PCA) 

El1l'l1'l"i.J'1ff1L1-;i,-1.l PCA 
'II ... ' 
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39 niiJ~EJa~'l" 

1 a~,-

"1nau 1 a~'l" 

;t'1'lhL if ari 121 El'1fl1L'1HWD£1H fl1111iu 15 1.laulli~El~1TI'1ii'1 Li]una1 15 UTn 

.r .f .f 
3. El1l'\11La £1'1 L "lfEIH~WlU;\"11.L 

'II .. 
Sucrose 10 

.... ' .. 
n'l"11~aa~,-

K2HP04 0.5 
.... ' .. 

n'l"11~aa~,-

K2HP04 0.5 
.... ' .. 

n'l"11~aa~,-
... ' 
"1nau 1 a~,-
• I.... A I .r _; A .... .1 .... ~ flt 
u'l"U pH = 7 U'1'lJ1L"lfEl'Yl 121 El'1fl1L'1faL'1f£1H fl1111~U 15 uEJU~~El~1TI'1U1 LuUL1a1 15 .. 
U1'Yl 

4. Tryptic soy broth (TSB) 

El1l'l1'li.J'1ff1L1-;i,-1.l PCA 
'II ... ' 

"1nau 0.1 a~'l 

ii'1'1i1Lifari 121 EJ'1fl1L'1faL'1i£JH T11111iu 15 1.laulli~a~n11'1d1 Luunin 15 uTn 

5. Peptone water (PW) 

El1l'l1'l"i.J'1ITTL 1-;i11.l PW 
... ' . .... 

i.nnau 

'II 
1 niiJ~EJa~,-

1 a~,-
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... .. ... t( 

'lfifl1'H'l"i'l;J'JLA"i1::M Total viable count (TVC) 

1. L~1£J11HTH~::a1£JaT~n1fa£J-i-:ii1arl1-:ien'lllTrnii-:i 25 nf11ltil1u1-:1~1ht L~ll , 
ITT1a::a1£J peptone water Li11iufa£Ja:: 0.1 -;i1u1u 225 iiaaa~1 i'i.1Li1LT1~a-:i~~uu1u 

1-2 uTn -;i::liITT1a::a1£Jen'lll11T11111Lilliu 1:10 '1111a 10-
1 -;i1n'lfufi1L~a-;i1-:ifia:: 10 L'Yi1 

L~£J~~ITT1a::a1£Ja1'11\11T11111Li11..Uu 10-
1 

-;i1u1u 1 iiaaa~1 ltilu'lllaa~H11a::a1£J peptone 
'II 

water '1t-:iu11-;ilu'lllaa~') a:: 9 iiaaa~1 ~HllLiLi1nu~ fi1L"liudai1-;iuli1::iuH11a::a1£J , . .... ... .. 
81'11\11Tl11ll L "llll"ll'U. flL 'll\ll1::Hll . . 

2. tmhtl~ "11u1Y1 1 iiaaa~1 
.:t.c:t .., .,, a 

YIYI H1'la::a1 £J a1'11\11-;i1n'lll a a ~'YI 11T11111 L "11 ll"lltt 'YI 
'II 

L'lll111::H11 3 ,-::iu~~nu -;i1u1u 1 iiaaaY1'l ltia-:ilu-;i1uLvn::Lifa fi1L"liudai1an 1 -;i1u 

(duplicate ~afi1T11111L"li11..Uua:: 2 -;i1u) LLa::fh-i1L"liudlu'YlnT11111Li11..Uu , 
3. L'Yl81'11\1'lL§£J\ILifa PCA ri'llla83JL'll\a1am'11111iila.iLnu 50 8\lft1L'DaL-ii£JH -;i1u1u 

1 'II 

.. .... " .r ...; .. win .... .r ~ .r 
10-15 11aaa~1 a-:im-;i1uLw1::L".lfam~1£J11 n tt"lla 1 ~H11ITT1a::a1m".lfmLa::a1'11111rn£J-:1L".lfa 

1 in'l::';J1 £J L i1nu~11\l';J1\.l.L W1::L if al 11. i1uuii-:ii1 Tl11';J1UL W1::L if m..i11Yi 8nl.'1111lii 35-37 
1 1 'II 

a-:ift1L'DaL-ii£JH u1u 24-48 -i1111-:i 

4. uu-;i1u1uLT1 lailriL';J~nJlJU';J1ULW1::LifarimTI foilifuarl'l::'ll\11\1 25-250 LTI tail 
., 'II 

i'i.1lt1~1u1ni.'1111-;i1u1u"11a-:1Lifariiiaului1arl1-:id]u cFutnf11 '1111a iiaaaYl'l 
'II 

Ad. A tf 
'lfifl11'Cft"i'J;J'JLA"i1::M Spore count (SPC) 

1. 1~n11L~1£JllITT'la::a1£Ja1'11\1'lfi1L 'lllifounun179111-;i1LT1'l1::lf Total viable count 

£Jm1ui'i.1ITT'la::a1£Ja1'11\1'lltli11luii1fau 80 a\lft1L'DaLsii£JH u1u 20 u1fi riaui'i.1mfi1L~a 
';J1\lfi a:: 10 L 'Yi1 LLa:: . . 

2. L".lftlLtl~ "11u1~ 1 iiaaa~,- Y1Y1H1'la::a1£Jen'll\11-;i1n'lllaa~fiiiT11111L"li11iufi 
'II 

L'lll111::H11 3 1::iu~~nu -;i1u1u 1 iiaaa~11 ltia-:ilu-;i1uLw1::Lifa fi1L"liudai1an 1 -;i1u 

(duplicate ~afi1T11111Li11..Uua:: 2 -;i1u) LLa::fi1-i1L"liudlu'YlnT11111Lilliu 
1 

3. L'Yl81'11\11L§£J\1Lifa PCA ri'llla83JL'll\a1ani.'11111iila.iLnu 50 8\lft1L'lfaL-ii£JH -;i1u1u 
• 'II 

.. .... " .r ...; .. win .... .r ~ .r 10-15 11aaa9l'l a-:i L u-;i1uL w1::L ".lf8'YIL~1£Jll n tt"ll a 1 ~HllITT'la::a1m ".lfmLa::en'll\11rn £J\IL ".!fa 

l in1::-;i1 m ..U1nu~11-:i-;i1uL w1::L if al 11. i1uLLii-:ii1 T111-;i1uL w1:: L if m.J11ri am'lll11ii 35-37 
1 , 'II 

a\lft1L'lfaL-ii£JH u1u 24-48 -i1111-:i 

4. uu-;i1u1uLT1 lailriL';J~IlllJU';J1ULW1::L4ariiilTI foilifuarl1::'111i1-:i 25-250 LTI foil 
., 'II 

i'i.1lt1~1u1m'1111-;i1u1u"11a-:1L4ariiiaului1arl1-:id1u cFutnf11 '1111a iiaaa~1 
'II 
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"'"' = .,l' x 
llTrt 19 LLlJfl'YlL"HJ B. subtilis TN51 L~"H1)1J'IMJ1'V\TrnH.hH"JHl PCA 

I Q..t Q.; .d" 
nfl'ULL~::m:hm11'V\:J-JnL"lrn B. subtilis TN51 
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111'Vt 21 uJ..JVt6Jn B. subtilis TN51 riElit'll1LuE1rnL~..J 
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1l1f>lll-l'Mi'Jfl f>l 

nTnt1Lft'MiOllola\11'Mit'Mi\11'MiU"i~1UJ~!t1flT'i .. 
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'11'U.1.h:: "Ir 2J tf 112J '"11 "lr1n11\t1L~'"El(:.I~"1'U.1,)£.11:: iu "lr1~LL~::'"1'U.1 "lr1 ~ 
1 

... ' di I Q..o A d: A. Q.,I CV A Q.,I ,;:ii 

Lfl1El"ll1£.l'Unl.'Yl~~nH1 2J'V111'Yl£.11~£.111"1rll!Jll1flL'Vl'U.EI fl1'1'Yl 11 

rn 2J'V111'Yl ma£J11"1rrl!JL ii£J'1 L 'VI~ 15 ~2Jll1~wif 2556 
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.,~,Mi1.Y.c;th:...C.WA'd~lll¥1'lilNf8',,.,fu1111s~ &xlflb! su!:lrWs 'T).1.$1 t\AWu 
rielll1'\~feh•"Jlllh~V'tt1~ i.av'!arnnwi~-l!tfi.'fflnttWWil'lWllm 
J«m~~tllwri!wifu&'l'M~fl~Ull~<I• r,.wrru~Ml M:trnm1'1.i~"'41mm 
tryplbs.e sov broth fTS8l UM•1tlifiHl"mrnfhrwt1Na.iJ,n\1nn11•w,,.,·mlu~\llm{,,, 
f4'l<lmmm'ltl'i..,ti'll!n1~nilutiliuunauturm1:11• s wbtWs TN5t ~inJudi 
'11f'.ll.~f'l~llil.t1l'llht 1UWtn1t'llU'f~til•M11t1U111111Jeihttl\Jfl'm1tlfv4~fn1111lflH1~•ni1 
t"\\111~Wl'I~ 1S8Wllf• !2 Ila 17l'lii11'!Ul41fu ~·11.~~t~lh~ 
~&heiec 4l>~~~~<Jurili.~• 30wi• so 
eti-wihi'olf1'"ttt'l•a8i (P.s.O.OS} Uf'l'll'lm'l~Y1tu1tftdtipm•11\~lh~w.r .. Nl$tiltfl."ieil11i1fe 
9. sWtitJs TNS1 'lw.~m.nh\ilil'wi1it0Ufltnl1tf81h•11Jt1~11111.iltfh..>ssf'l~1nitlfit111 10 n.\li 
tieP-i t~i·1*tM~• os ffll.iti•1 \lttt1u111.ftwi1um~-ea1llfl e.5 nfwli11i11111 11.1111 
ll.iJtft'till 400 n'JiilieM1 w.n'l'll'l.J1.t'hr~l\\l~\IJ.lfl all6 llAJ 6115 log CFU/~ (llizffiYru 

• ~""~~in~-.i.fmi»~--7~_,.. 
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The Development of Media From flour for Culturin9 BoclUus Subtllis 

ABSTRACT 
ms researdl /Jlfl'<S to ~urdJi' ~ cutruie media fr.It Bcdtus wWtts Trm ~ ~d 

to mn. ~ fl'OO'I floor for Tuva ~ femltn1-too, The ~lmal. «OYr Ojeld in t>Mat m4ldiWll was 
~ 1'nd ~ wftfl basal me<fun wfttioul flour (CO!'ttJOU arc t()ltm'Htt<:iat trypllease W'f 

broth rT:SBl. Furtl'ielMOfe, optilnll:t llm:::c.n'\t el ft0<.11 11'1 bmit medium wa!- atiO st~ The rauth 

fOUfld ht wt10t flov1 ~ (WFM) ShOMd !he~ piQIT"lQ!e srt1M!i cl & ~ TNS11him 

tlCe flour and ICY flout met:!lums, II\ ~. the hl~Nl! lbW\s of total vlilrblit o:x.mt arrl total spore 

count~• ~ed lrl V*M tt\afl those in TSS fu1 t2 8l'ld 11 tlmf:S, r~y, The optimal 

amount cl ~ f\oul added m ba$8l medium was 40IJf, Tot;il ~e routll lrl Wf<M Y;b s9'1lfbnity 
~hr> those~ in 3C> and ~ d wt1lli!lt flotx mf!& l?s;Clt)S). 1h$ st~ obb1Nd h: pet~ 

c&in f!l4!~ for a ~ ™51 ~ ~ ~o lit<lrtet ~from l\oorthat ccmpoMd !'J 10 

~cl~.O.SJ'Ld~~~e,().05gll.. d~~~­

ard 400 s/1- r:J whNt flout. The Conter'tU of 8,46 ~ O:UI~ tota1 ~ ~ w US ~ CFUI! 

spcwe c~ we'* bJnQ in 1tlil ~-

• EMatlor.ll ~lf!limMasierdlfOo!!~t ~!~"""1>'· ~~~. 
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8oc!(M nbtllis 1ilwV!'l1'11ttllMliVm j1'i1.tllvu Jbf\lt;ftht'll'111\#et11111tl4•Nmtiibk~1.riii11w11;: 
111'l-i111urofo~111'!1~ri."lll~~ 14\ld11v•&!'mnn•citt11J1J11m111.a1rw~Cfitt~m.~~·;n 
a1~i1ntn~o.w1ii'IJIM111tow!Ml.~01o1~11i N.m11laiiM11Uti t'\!tnalul'llf!"l11•1111,!>4 
l'WPP11'1t&fl'llrmnlfl ~anabe llt oi~ 1975} lrilf1"111'1~~~~\\iirm11S'-,mJei 
~(Cotto ¥ICl Ghemt, lffl} ~~ ~ ~t.l ~nt.+tw~h BaciUr.s 

i-l~~.u~ill~«ai., 196S;~f0!\~ 
&.ill.a, 1915/ ll'10Vllltl~1Emm!i'l<f'I ~~@~f~-m·~ 1dkS $tat(! '!W-t 

ftodllin tiit1 ~et ai., 20Ce} 

111w~\l"l1~w ~It.ls l••~'*~.,,~'N~u.,-1m~ 
~~ iAe Vora trld ShethN (1999) W\Jl1ll111'l'Uf~~\j ieiiv tt.,. 
liinl®~"ltl ~ m..t ilM'li:~'!f a ~slf subJp. lwmold i~Wf\laM 
'IMlolrii ZJw et ol. t2008J Vtlilni'le'n11J'~Mvu~uo'\1\ll'll:lh...f. a subtiti$ tUMm solid ~ 
f~ 111rnm11e1~~namifta~U •',!M'Tiri nt'Ui!111~1.111.l!lfiJMan~11tC 
wl1~1111M11= !2550) 'tan111fll"B~MIN'M'l'l'l•l!fUei a $UbWs t4ett.flulv,1\l\•\u«iM 
""•1(111«11~11'!~"111 19-85 n-ilJ!Sti1Ut1fll'JMn~'MltH w nMM \~..,.1'1t114.'lt~.!'IH'loi 
Mi11~mle1"""° nl11&t'!ll™ ~ {2)43) ~~ .. 1.lilcA1111nWeoil\IM'nl111'lti.~~ 
n~-dauvrm~v~h~- ~'l':!MLvmi.. .... .a. ~ tO.. ~ 11:\l•mfl 14(ld'nlmnn11M 
i>~fiamia.il~~lt.hto\lt.f. 3 ~~~f*it4fw~Miti!~"lf!Wf1Jfll 
it•"'1•~~11M'f~Vlft4tiisi'IH~ 125524) 1n1i11111r11+titf at.i:u~~v.Nllru•~l"VM'lw solid itate 
lWwiW'lllnwn'\'l~~~tttiUriui«114'.M~ 

ll\wW&il\1thcrih'"'il11t1~•'U'l\!H"A•~llVfl~"-ituW!l &xilluf 11~\11"1!1• 
.t1l~~~il41'!1titui1~!1fifulat'lun!'B1"'1i.U~~ ~1tt.111ani1\WI 
~7.tt\Jfl~fu 1!11nU:n«~e~nOOtl~~~~ 
1"~~ .. ~,.-d4llm1~ 1'11~•A'Ol~-m'hifl~•6'll'ltalrt!l+h 
il~••11.Whiiw~• u~o,Wiftn"~tfammrrmi~•~~~ 
li&N"rl!l•1nl5'nl1~n&t11\M'\1l'llG!l~m61111t'll'Ji:'lti1«111\ll\l!l'n'Nk (Hout •tot., 1998; ~ ancs 
~a, 21'ID; L~ 2003} M111\!'Nfl~,.t\lll!lltttb'llli1Mtl..,..~~~ 
ia!mi~"'9 &.iditus 11./btM ~~-ncn-moimiWi~nJll!llflll.lfl"IW1'&llll'lt 
,{J~mi~r.u'1~n i!'l'lffflUl'l'l1'M~· 8. :uJt>tllis V~l!"fh111·!'l'dnh1llM4e'li"JW~'ll~1\l 
~ r,am.tiii'6~'l'l~•t~1'Nt1111~ lhW~'fH11,_.\Jl.i11) 
;~ Jlld i¥11al'lt- 1995; r.~ ¥>d Nil<Wl"li, HI~} lr'l"l'lf!'Yl'l ~"~"l>i~Mlw'is~rnvv 
(Omafwbe et a<, 2002: ~. 200$} l/ollt~•4 <h•~nltJ-m'Mf!m~ «..~et oL 2005! 

lh'J!ftJUMwilwJ°lrlJl'l1~lfltl~\'Um'Ulmfl~W7\ltlnM~fhl.hifltim'ftw-dti 8 fl.lbtifb ,_a~Mli 
~11-.oiJenf1~tmru~, \Dajitnt• er cl, 2\11H vi1t~~"l'l~"l\lfJh 1."1...,'ll 
lftlft~~·~~·flelth.m'R~ a sut<w.'Nn.~lurltMh\~.111.~ 
N'm'1'6«1~lfat1H!~"ll\lt4J+ 'tlw~~~~~M1'1M#t\lt~~1f• 
pri\IJ~""1~~1'l~~t\l'i~nn·uf~~~l\l มห
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'1~~ 
,i(~1·ui•n~ih~1t1.!'1H f!<ld\lu$ !it.tl:dis 

~Qun'l'Jllfu 

t. 11~•ftt'illni,. 
v.1i11l!i.'v f.b:lfll.15 stbt#fis n~1 llfv111~:.nlac.i•ff"\O 111'!.ll'utinfu 11ll1J'llh11u 1ric1~t1iri 

iunh'!'fl1~ L~w~til~lMinh~11Vi11U'IWlV111ar11lJl'J.1lll1'11it~,, (l)ajarn 
et ot, 2009} i.mtwnhW~~\Nm'l'1>'llmfewtt11t11~fe rrutrter-.t .,- '.iut+i'W'll 
~ :H -~ \t'N 211 ~'bu ~1lU.mt'lfM'l~.,,.·iJti41.(e tryp(~ ~ broth l'TS8l 

~~'11'\ti11anttJi'l 17 e""1..t• '\IW 2t f;lu.. 
2. ~,.,.~ ... ~B. wbtWsTN51 

~.Ju~~ 3 m ~ a04ih\!AlmU~ u.M'r. 11.a¥11.ilm~V'l­
l•a.-~1,nf~ 121 .. ~ VlV 1s v~ t"~,, 200 Ml.Mmbi'l'll"!'iLiH'1pdJ,ftt! 
Ill.mt medium; 11SM> iW'\'\UI~ 1~1 ~ """' is vm u~&m\'wJ111iaw."<EI rn nMeP' 
l\llU!Mml\ft'Uiln11Vriean'P oo;,PO) 0.5 ~ "* W~~· f¥.lfi>O) 0.5 ni.u 
Mh1~a.-Id~19ff; Fnma et ol. 200S1 

!hfiEllfMWJ"!'jJ-rniHfe TSe ~ i tu.\l'IW'l1\ivdm~& 3 Wll fl"l'ln'l 

Jtmf~'tti a8llO'!'M"l'f"'. TSa vail~~ ~7 etft~till 'U'lli 4t f>hi4 ~eU'N 
1'-'11~1111'l~bm8'~ ttotat vlable col.rt; "VO "hi$'1Wl~fc plate count Q1lr ~ 
~; hm Pol# pl.att' 'lh&lfll~ :n !l4!111"taleft ~ 48 f1~ Wi'NlWi\:ril iN.W:.. 21»:>> 
iwtm'li11,,m.'l~t10.'fl (spore count; $PC) lM1m1Wai~~'lfl\I~~~ tu H'l1 

1111.dvn uiu ?>O mt ~~~lU1tM~"1Stft1~ plate l;X'.ll.lnt 

alJl!lf t4 pO\lf ~e ~~ 31~bl!\rtl.l48 flu. wtn.Nliitail l,/J.(.)N;. 21100) 

!.~....,..~· 
1,911ffiw1wmloo~~'itim~ 2 Mll'J~tim1t!L~M:11111~~ 

'\!&I B subtll'is 3 ~ -~ 30 40 - 50 ~'i~J&ufe TS8 tlhl~Alfll'!lftl: 2 N''l.1f" 

11·1w1Jtmfn't~ wt\lfUulll'la~ 31 etf\11.'t~"'" \(l\I Ml fiUi. ~i!!h41.-flfln.~• 
t.lt~~~·~nn.ffll1L"•~~2 

4. llWtl~.,,,... 

11t~tl'l1Mfl'llmt\I ~etely ~t«I Oe$Jtr't {CRO} ~11t\1\tMfi~ ~ i, \M~1SI 
llAA~&4ft"!1.~ ~ w.\l!eU<~1*IUlni).t~W?t1 Ounl::lrn's nw\t~ ~ t6U 

~~P£(t(i5 

lffln'I,, .. 

l.. 1rl'lhw .~Aimrur.Mwirn:llliMti'lfi~ B. wt.itfth TNSt 
"1'!M"l'IW111&'1\1111Wmwn'\'l~~· B subtffZ TN.St i'W1'M...J!l4~M1•~m111"llltl.& h.• 

'IMIW~ 11.t'ld-mfl ~ 1l.1'!~~~1·1no1A-i~1 TS6 1tb1:1l1Y~ep'I 
lu,1~\!41.(hai'llM!ll ;~} mrh B. subtilis TNSl ft'l\mt!W~tV~ue1wni'1~feW(Mm 
a.i'.kl. $ '!Ml 11tt!l"tl'i'!M.uml~M1• 6.so - us ~ Cl'IJ!m! ~1~11.llllmi~Jlli 
~\tdx 3.1'H ~> ~ CfUl'!'n\ t7'/ 1i 
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10 "'1 
! • T'.JC Rsr~ a 

t 
9 -1 

' ~ v 

! 
~ 

] 
r 
~ 

Q 

~ AC.M jij'M WFU ftl".M 

1'1 l 1Jlb.ruu~-u'41~01Jei~t'Uf(l1'1dt1t~1"2wil&Uluth'll!M 11Wil~'li 
i\Aum~1utrv&'!\\'11Jii~~fen"4tl;~"Nt111~1 Tse 11.iltlt\"lln'l'Jtmfe,~f~~~· {'f'lffl1Jf!:ll): 

1$8 • ~m1mlu~~few,,4n11.t'\ lrypttc.t.se soy bH:ith: llSM • e1'4u.h•d•tH~U~&~; 
Sf'M ., fl'l~~WlJ.fit•: WRft " l'l'IWl'il~ll&nl; lf'M " fr!V"l1 

iledaf!~M-mii 

ll~• ; mUt.ilut1'ti'idtmfot11'JifuiM1~ubi\fuu111«1;tii,~1'1111~'"'1 
'"!~~ w.i-.1 .. ~11rw.~$11.~ll"l•.§'w.fwn~w'i~" 
fl'VC} ll,etunt'Ul41Vri iSPC) ~ni11nVn.i11iifri •• , • .!J1'1'Gth-di\!atf1Kfp'WW (l> f. MS) im'\J 
,,,.~,."!flaU1t~~~~'l1hlmeooi~ttl~G 
it~~ (P~.()S} UflliJwt1tJ\J'!fll1'94tl1J8iltMJJ11f-tA11tl1'11'ftftil\...,~I 12.g tWt 
1wr11~1tl"l'll't1'fv>l>f.1wi~etn1lt~10\ll\m11.1i\onqi1Q\\iit)~'IJ1iinnni1tW v11setatM 

id&~m1u~l'lfl1'1lla~llfl'Ylu1n~• twlm.iun"t11tliNftllt'lfl•s.~'!.Mnn.N1 
~l\ie ~~'l\~\ff'Jft;s11~~flmt1\11'11"1'11._•M1l~lli1'l1'1ilfltOAl'Utwi1~ri1Wiu fll,,,,. 

e~4eiliia~e*&0.h11ht."1.ltlT.ulll1t.a{1it!l.l1ti.,~~~ TS6 
etl~ lP~JJS} ~W1~m.1t1tKn1"111\'.lll"M"!'l~..-irdd. ~ ~wiwn 
•i'11~11fti 6-t1 LWl ll.ftt:il'\lt .. hll1n11.{!-tt1Wnll'll'li,~~t!l.l11flnru111lu\All'ICM 
~iiiJ,,,,J'~ftMW'l'l1'1 TS\Hn1..0t 12 ue it >'J!'l ~1(1/ru 

~illtftvt11ilfJU1l!W-M1'i!,,J,,.nfeii.1111411J'l1nu1'.l4'4 ~ '!IS. wtrhc'IWl'li:11Js~'ltlll~t1'\iil1111S1 
>l111111Wl\lm'il.l«~ 8. svbtili$ TNS1 lJ'll'l~~ \11~,i'.M16~&i~rd1tnwi1 
'°""'!na\J.(n~'llolihl!ll~i-;1-MMtiUlh!c1hKqtt1~ (P ~ IJJ)S} .::~ ... ~ll.,.tw~ 
'l!f>m~~"'iwlllfllli~•&.i L1!u Jlfl,,. l'lhu11:111•t>:d!V'l!"~w1 .r.duWoo1t~'l'llm;1 
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2. 11'!1~!Hldl .. 1U111asll~fv· 
i1f11,1w;r~t11d'e 8. svt>tifis. TN51 ivfl11111\lt1•~fv,1na(hw-l!Ml'l"i1iw\hl.A11t1ai11t1•11'1'i• 

3 ~- le) 40 IW St>~~ ~7 tl4f'l'l.mtlfl \l'N 48 flW. -~~llff\loi 
..t..,_""'4MturJ 2 irm114'~initwl\;: 40 ~tvrtm"'~ a wbtilis TNS1 
~ lM01ral!N1i\1111i~1J11fllli~li1i&~i5f&ta 30 l4tlt: 50 -~~ 
IP~.05) ~l!~Ws U6 U2UI! 74 lotCA.Vt•'Miilu 
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L w 
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J~1 

b 

.~~.aa1Hn11t< 30 Ii.Ill llQ M')ll'lf\l!Mlf&MW!n~ <P > o.05} wii 
'1'1N!I 1.os Mlt o.&$ IJ)! O'!Jll n.11hfu 11nR'ii..innm~•l'li1tl1•,,'8~,"J.~ 
'.iO ~ ~ v.l!t ii 1-ft1 ·~lu 

'111'lO~pl&W11•'Mfil'V'ltlt&iJ~llmf~1(1~~11lit~~~iu'tb"*slll~fe 
8. 5Wtilis iN.S1 'h~i11HluritJU1f1\1Jol.nn1~hfeth•••1~n11vlltnhiiat1Ma 10 nt.i~M 
'lt1um~l111"tt11v11.nlm'!\MI o.s nM•'f i1tlv~'lmi'\etfl1tw,.ea1• a.s nflllieb-1 IU!R~:nS 
400 f'lf>iliel1n ~PJt1<t11~.1tllltl4ll~6~1fltl&~ Uo u. US l~ Cf~ tm11i'·1lu 
ffm>~",'*\!t11~'i1l11~ 'b.lf\.ih<uaed·n!'n~mi,_"l'll~~i.n-M1 
~lf'llfl'lcn.h'W!W~.,~hW~Ji$h.! 

~,..... 

11tletT1Udt14'i4)wl'.!~t11lm~t1eMtli#MJ1Jt111111ht.~n~11nMi~M'ormt 38·44 

l<l· 1 l llll'1 8.9 ll'Wi'llu (tnrl1$, 2S!S; il'W\ltfi. ~540} \~Jald&Ull~u4rilA.._~1'iY!Wl'i 
thflutieri'l'l1~qut eooUU$ tim~tt"l'llodtthiivtu,\IJB'lW'ttlN>;l'l.llWfl~~~~ 
... ~~,~{\'ala. 2004) i~-ttn~~·¥iMi1ff4BocAiuS11 ~ 
lift~"'111•11.-J.i~~"\fl\;;.!.,~~~~~~(li/1l~ 14\lf!ilt1tJ e ~ 
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a'l1.lnri4;iiqWi~w.l'\\M'lii'le·~~l'l8\11~'l•Wa'"1'tlt!!IWPl1"f!tl14fim'l'liih1i!11.M11t1,fltlf!1"'J~\1'1t\1'4 
-~~q1qi~U'ml1lfl4~M~ll!u.'W \Ta•<t er al, 1969; ;991>, T.n. !99» n'!~ 
11.w ~ ~ f«m\l!fU'tlon 1.lllffl1fllf11fmf1~ifh~<n19'q,lfill~w..lm-w4\ll\~aritl<lwm!ti4 
iii11n1ienm•1~~wt6 m'lii 8. 1l.lbtifis t1iu11m111iulu1r1~111i1.mfflililnV.1115t~1.1"1CJri·w1 'll 
!Mlllli'l4~1tl~t'lfl~WUYM1'1,.1\f'l1ii"W'I 11.acmfum'lsk~e~ftri!~ivY\lfl'\Jt 
'A1nart.M~d~tt.1t1'!..J.s..~1'vJ'N 1'1tit1\l'lfJon.4~l~i; 40 il~~f....~ 
Moo- 64.41 ri~~~fl• ll SIJba!is TNSl ~,,ife~Aw~tt11"wa* 30 

- 50 t.ui.ivn~w~ 1U6 IW 5~.92 91~'11 Ci'l 2l~~,...'N'll\4 Zhao et al. 
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UIM1...._ 
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ll11~~e'»1111lft1Ffl'!::V"Nl'mlh•Wf ~tvs •vtws \411tWmw1~1 nnniitu 
~, $M. \)ii XI~ 2 IWIW-~ 2550 

~ .,.,. £2543'. ~wnnfead~1~. T'lt.ITT\lnn~~minhh4rrium'ltlfi• 
~ ae~im'mJWI. 

IM1U \11lsfl~. (2535>. Plll~'l'lft~. llllY""l.f'l1~~ l.11411h1ttll'lt 

mw1mt'!tlri f'l14'~'M'I,. ~1 M, 
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4!'lc:I DI-. S.W ledsJ, John Wil.e'; it Sons, Hew York, pp. 167~ t683. 
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4~.n~vf 
&l'lfniode B#Cillus mbtfll!t WN't!tnt1fl~l 

cmfllMlft11~mJ1dvl 
S ~fu1'ml'll 1!.I iMn11t11tm 

~.,...dathtMwnnni. .. 4 

i»tl'nlmr'lmnh·uHm11uHiWttnl1i4ediufon1~'M!mihfJ'l1t 11ritdulf i11 

ttft1"'iift tw ~flt.L~1vunMmhttfom-,"i"-mJi>11t1'n !'lt'JGJiin1a..'11'l1151.o. 

253~) 111tnil\ileuu"tt\o A~ lf-m1uM,11i111JuYmrwy mtq'ft\11flln::u1n. l.~l2) 
H> •1M~mfuf6lnlflili!t1ut1dnlh"fvfl1'MMtlt111"t1 ('ffflfll. 2643) iftulu m:;1.11un1'~ 

mn&'·ufe$lp18'f iW nmt-Aui&eti nmhmt'-4l-min11ui11C.tiunm1iitt ~rn,Vim 
"V' t1UHhfWll1.folw1'rmWu1n1ttilt11'nu~i'jlu'lisl1.1nn~t1~emn\JM~ 
\lt1iedle.fv1.U111'11u•-t1+u"11'tiu~nit,l"fitwUn:un'fhwld~n1,uw4~11w 
nai11f.lt1tHm1e• spray dryer 1n1i ~111'.ltthiu 't'ln11t1rni1t1t"Cl1r• (2543) 

1S 'iii.t1n11..WHe4ut1.a~'llSl1t:1rl.11un1tll1tJ1'W1(iutvnwttrrl·ufon1.1t1ilt1~u*fllf1tti'1' 
111mu.hi1"1 tMt111t111mmn~•uut1fi1'1cuot1iln ~fw: ~ nsn uo 1u1:: 

~ ~ TISTR4.l31\lfl1'!!17th41h1ttfl'l GYP 4ttsr~,,,J'1'111ftt lfltf 
tl)nftt nl1.11t11.1 10 nfti '&tttf1.u1n4utilt1W' HH'lf1.1 t••mu.1:ilflt1 Hlnft1 1'JUtmt1fS<i 

(1J1in9W10 .wn4l1tms.fm•• 0.2 ni'u uiun1'0mift 16 nfu 11'lt1i!tr.fntwlt1 tonfll 

2Q l"l.-HflH,.nf to nfu 11ci:af1nil.I 1,000 ildn•H i-nnu s iittU111u1HJ1nl1\i 
1,000 iimiS..' ..,m1n1wt '4t,~W1Wl:!M1f&4lm111/i&mh 'hlmn.1n\ltrn1'Q'1U4ld1-d1 

mi.f11"1fil~dm''lflm1u~d1ll~#'ll~mfofmnS'mnifttlciilt1 ~' 
'lfl.ti"4Lflnf « '.! W.tm11"Ja 1ft~wq1.th11f1hu11t1i;lioo~nilMnn'1'15t41tq-4 

i:hmtm11-Mnnqfl,t1mmlv>1t~M•mrnimft11Y1i='trnf nUM1•1as 11«i1111t 

25 wbtilfl Orn1•run1,lfw1rmfo1lmmni11t11tl' (molt~ bll!lth 1nediuml 4~iith1J1.h::noti 
«e l1.1111tf HlO:ilf1!lfl' 1lhn.lllJ11of1UJ1n6u\tfi\h1 LOOO i'J11H1111 {Younis ct aL ~0101 

u&11t1ndJ~il1ien'l'WtM l tutt1u11t'll!Ci:: {2010) ~ Hn111111(u4t4om n1~1h:M\ll1n 
mnJ'"M'mu:nwf''ltl1i&4\t.ill'tl~~ Btt1:f!l11S mbt!fi:s 1unimf•u1111nnu utui111tlf1mi: 

tHllt t£SS0} itf1'llYfl\l~t1,t1nt114Mft1 !Jcdlht4 $$Jbtilit1 riM41~h1 i1b'ru ifl;fl luttl'lf Z tyn' 

30 1tt1tt111:.it1llmtfrm4u~iinurif11111n 1us nfi116fl-; u•t1~t'il1flnoht( GJ5 nfnron1 ul!e: 
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1"1S4nnlt1'1it11'llfll W 1ulf1Ut•nt 0.JS nf~tli ut!t:V:t1t~iimnci'wb4 l() nfnliiflt tnmf'l1'1m 3 

nfuli1111u11~l•11ftlfltT!i1.111'lleilf1'4111 ~.s ntl:/Su dnd'u1111lnlf't~t1H11m:fM14&'1Fil" 
1'Mfl"l1llflulh-ih1"'!.lr1rn:1Sn·:uic !Jfldfl1JSsubti!ti 141nl'ir11:uihiPA4rut'1t4,,.h1tftrn>intf1ll41 

lf!ek1111f~mu1nt1u 1Y111rMU.1.111m~1v 1ll)Jlfnt1'ul11nuili,;a,,/~e~e Ha11ri'01"1' 
s '411MS!lrnvn~&111it~nfl4Mrie JJm:illui .wbd1lf 111mt11n.bd11!tamfu t:ilfi~umiJ'IJ 

•~•u&11i~11\ls111n 5ml•onimlnnv1J+\'1mi1'1t;u..,1'1Mt1~ 1\iwu1111ti1"vilrurm 
t1t».1f~•m(u1m111ti'rilfl11fll'i1.hP11/dlf~ale"1t1l11tft•.ftr.nm111~¥1ti111Mm1 
'liw1f~H1tt11tfe»d& Ptldl/fif .rfdlri/fl'Wt1m1t'tt1nutN 4'rui11u.i ~;,u;,1111'bi(f4 uin: 

"1'nnnnMl~18 

10 mcUDtn~ml'Jm.f 
rmrn1ft1«.4e Badllft1: niblilis Mttt17'tmt.tO•tm1rnn.b::Aiiff. J.hrnt>Ul1md1c 

tt11 ~ rii'11 ih\llu1tlMtr w nfu hh1flltt~cl1'111itltt'ftt1'.ritttftllft ().~ ofu 

l1111thtt1tnw1.1idtnttu'4~•• o.s nfu uuJmtfu 1,oocdm'&!" 1•vffu11ounm1'1&u 
rnw11tio4'!l'tnt\n '1llt'IM1'Jtl1d'l1.IHtr11\tf.t1'flnewdiinl unnrn11:a111m11'1ltn11 

IS llacillr1utlbtilfa nmf uthulfonl1uTn i1h1umf t u1l":mfll i1.11tt10'11'1.11.I a111'114e.i.ni'huu 

tt"511t1 

1'91Q1h:u.-fi'hfrnnhrl1i1{e111l1~ll IJ«C!fllil .rrlf>lilt1 <JUMta111'tmlOtti tfstf 
1~1Jflllt1$1«a~lt>\unm111t'.1h• Bt'1Ciltt4 svbritlt. nfnnMuft'1111J1lfluflllifmf!tH <f1 
went1nKd'luonru41mf~~;\if4ulf1!Hft"'lltm1'!h 1K~YJ a: l•m lum&rmwitftl 

20 'blMnu fllufe B#clllui :cubdlkW1'lr.miH!ft llt.11nmtlu~11!d tdii~mwernJ)u 
H4ne~ h111111J 1171uitdsa= to· 13 ih.AJS"ltn4& Bacilh4f 111bti& uf ·IO' 1rueH1.1t1t 
idR 1 n;'ll tt'itmc'lhltl1fbmmnl'nt1'?Mftot;i 1 llmni'J.t ~1r1tltnmTn~1l 
t1n .wmh~& &cflhl, .mbtili.!i 11w11111hrh,fif t::Sniiin"H~~Mu81111ln"l'1trt'.llm~mn 
inin1"1t11il1~11 th\011Jt\'(!twftrtlul'l1ooo l'1'1 uu\lr1mmnn1fut11'11fmiMt11nni-it1 

2s mStml1wol-11J»I• 

fttt..,,,1nh~lm~ 
1Ynt m&~tfo Bacifl"' 111bliHI ~littr!U!1•11'1U~ tf1lH111ili:~d UUMUl"ltl 

J1111 w1 ift11' 10 MJJ 
1U1Ul\ttt~w,~ \tl11mu•mmr 11.s 11fi1 
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