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The isolatlan and seJeetian of cbemoautOllophic emmonia oxidiZing baCleIia and

chemoautOllophic Ilitllte oxidiZing baCtelia were C8Ilied out trom cultivated siuimppend in diflelent Bleas.

CbemoautOllopilic 8IllIIlonia oxidi2mg baCleIia StIains A3. A4 and A7 We!e isolated. BaCteIial StI8iIl A7

gave higb.est activity in capable to oxidize niUite trOlll amman;. Cbemoau=op.bic. ammonia oxidiziDg

main A7 is gram negative 100 silape with 1.0x 5.0 ~ in size. in optimum ccnditian fol highest niUite

ploduction of chemoautOllophic emmoma oxidizillg main A7 grown in liquid BIIlIIlOIllum oxidiziDg

medium. which contained 4 mM of ammonium sulfate and 10 gil of sodium chJoIide at pH 7 - 8

incubaI8d at 30 - 32 .C with 10wy agllation speed 300 xpm.. chemoautOlloplllc DltIite oxidizmg

baeteDa stIaiIls Nl and N2 were isolated. CbamoautOllophic IlitIite oxidiZing baCleIia mam Nl produced

IlitIite highel than baeteIial StIain N2. ChemoautOllopllic niUile oxidizing baCIeIia main Nl is gram

negative. peal sOaped with size of (0.5 .. 1.0 ) x ( 0.2 .. 0.5 ) ~. The optimum OOIlditiOlls 101 highest

mtnte ploduction by chemoautOllophic nitIite oxidizing baetenal strain Nl grown in liquid Dltllte

oxidiZing medium. COIltallled 20 n>M sodium nitllte and 10 gil sodiumcbloIide at pH 7 incubated at 30

C with lOW)! a¢tation speed 100 tpin. COlIlpeIjng late of ammonia lemoval and nitIite ploductiOll in

blackisb water in leciIcuiatlon system fOI 30 days by chemoautotIoplllc ammonia oxidizing bactelia main

Ai showed highel late than COIllIol about 2 times and 3.5 times lespectively. COlIlpaxing late of IlitIite

lemoval and Ilitlate ploduction in blackisil watel in leciIculation system fOI 30days by chemoautOllophic

Ilittite oxidiZing bactelia main Nl showed highel late than COIlliol about 2 times and 8 times lespeetiVeIy.

ComPaDng emmanj. lemoval and Dlllate producncn in blackisb water in leciIculation system foI 60

days by mixed immobjlizetl cen of chemoalltOllophic 8IllIIlonia oxidiZing baetelia main A7 and

chamoautOlloplllc DltIite oxidiZing baetelia main Nl showed highel activity than cantlo! about 3.5 Ilmes

and 23 times lespectively. There was DO di1lerent in mOlte CooleDt between lIeatlnent and OOIltioi.
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fl')tJfjl-l~nlllllJ3J'r1 30 WmL'ilflL'llEJfl 1\.L1~V~L,)1'I1 30 11-1 ..

13 nml.1~ EJ\.LLLl.1l'1\1nl1fli 1\1L\.LLmfl'llD\lft 1l-Jil1l191lmYlf\L\.LLm~Dun~LIJI~\1
.. '" t ,. :" ::

LLlJfflIL7Vfl1EM\.L~ Nl LLL'l~ N2 u.JmflEJ\lL\.Li)1~11LflV\lLmJL~f1')~0I1 4

~~l'llL~V3JM'i\~ 20 tlfli;~,.S l'ilL~EJl.JflI'lD\'';; 10 n7l.J'iiil~'f\1 ,)1

fl11l.JL,'j\.Ln1Ml\1 7.0 ~,)EJDOIl1m1L'lI!.h 200 1illJc;i1l\.L1Yi t\.L1~V~L')ftl

30 1\.L , , .

14 nml.1~ V\.LLLl.1 ft\ln11fli 1\IL\.LLmfl'1Jll\l4\UJ1liJ1'f\lmYl f\ \\.L\0I1Yi'ulln~ \IJI~\I

~llJf'lYiL7VfllEMi.L~ Nl t\.L1l1~1,I~WL~DI.llt'1')~." 4 ~jjl'llL~EJl-lflt'lDh';; 10

n7l.J<;1Da0l1 111.11MlL'll~Vl-l\\.\1<;l~tl7l.Jlnl 10, 15, 20. 25 LLL'l~ 30 ~ftil

U"a17 fl1f111l.JL1l\.Ln11J1,;\1\1 7.0 ~,)l.Jii"111n1Wl1~1~ 200 1DlJ<;1D\.L1Y1

l\.L~til-JmlJfjl-J~nlwJ~~ 30 il\lmL'll1'l L;!J'1l 1u1~!J~nI'l1 30 1\.\ .

75

78

so

88

91



,..mn-m

15 n1'mJ~!.n4~~tlf",m1f1i\lLUL917Y1'lJiJ'] fiUJiJiJL91LYI'lYlflLUL91-miJiJ~Lffl.J. . ,
~~lJm1L7EJl'llEM\lq Nt LUlJ1'1l11~EJ,]L~L'Ilt'l1\l911 4 ~LLtl1Mi

L'ln~EJ~flt'liJh~ tl7~tIl 0, to uee 25 n13.lqJiJ~Gl1 L~~Lt'~EJ~'l'tuLGl-m

20 ~~~1;: filml~L"um~<;il'] 7.0 .mEJa91TIm1L'Il!.h~ 200 1lJlJ

qJiJU1~ Lu~ti~mlJ'l~tIl'll1J~ 30 Wf11L'iIfIL~EJfI LU1l:EJl:L1f11 30

16

17

18

19

v
1U ,..

nmu~ EJULLtlt'l.:Jnl1f1'h,L1.ILGl1Y1'1liJ.Jf)L~iJiJLGl LmWflLULGl-miJiJn~L~~.J

~LlJfl~L7EJfll~'\.lq N1 LUlJ1'1l11~EJ,]L~lJL'Ilt'l~Gl1 4 ~ilLt'L~EJ~LLULGl-m

20 ~~'G.Jt'l1;: L~~Lt'L~EJ~flt'liJ h~U1~lt1l 10 n1~qJiJ~Gl1 LLth~Ufil

ml~L~um~<;il~ 6, 7, 8 LLt'l:: 9 filml~L,jum~~h.J 7.0 <A'1EJaGl11

m1L'll~h~ 200 1iJlJqJiJU1Yi Lu~ti~mlJ'l~'ltll'll1J~~ 30 Wf11Lt'f1L;EJI'I

LU1l:EJl:L1f11 30 11.1 .

nmtl~ EJULLtIM n11f171.JL1.ILGl1Y1'1liJ.Jfi~iJiJLGlLYl1Yl flLuL911-A iJiJn~L~~.J
•• ,,( ,:..r T ... '1'! t

LLlJflYlL1EJfllEJ"Ml~ N1. LUll1~2LflEJ.,:JL'Jfm'llfl~1il" 4 Lt'L~EJ~ LU L'il7YI

20 ~~~1;: L~~1t'L~V~flfIiJL1~1.i1~lt1l 10 n1~qJD~Gl1 LLU1Mi

GtIl'll1Jil~ 20, 30, 32 LLI'Il: 40 iNf11Lt'f1L~EJfI filml~L,jUm~~l.J 7.0
,

"'" \ .. I" ~ ...
~1EJD'ilTI11L'IlEJ1Y1 200 1iJl,J(ilDU1Yi ~U1:::IJl:L1t'l1 30 1U ..

nmu~ EJULLUfI.Jn11f171.JLUL'il1Y11/iJ-lfiL~DDL'iILmWflLUL'il1-ADiJn~L~~,]

LLlJflYiL71J f11EM\lq N1 LUll1'1l11LtEJ-lL~lJL'Ilfl113Gl1 4 ~ilL'IIL~EJ~LUL'il1

~ 20 ~f1~1JJfll;: L~~L'llL~IJ~flflD h~m~ltll 10 n1~qJD~'il1 LLU1~UD'ilTI

m1L'llE.h~ 0, 100, 200 LLI'Il: 300 1DlJqJDU1Yi filml~Liium(;1<;il-l 7.0
,

1 Il,r, .... .. ~ ...

uGJlJ~mlJ'l~iltll'll1J~Y1 30 D.Jf11L'II1WIlOO ~U"l:EJl:L1l'\l 30 1U ..

m1LU~EJULLtlfI-ltI1~1 tuL~~ll.JLilEJLLI'I::tJ1~ tilLUL'il7Yl1U1::lJlJ7L'IIDfJLI'I~LU'l~

YI (;1t'liJ']~ lJ11~ I"hIJ1f1~'ili.J;Tv LfI-A~'ili.J4\~DD LGlIY1'lYlflLLD~ ll.lLilIJDDn~Lffl-l

LLlJflYiL;EJflllJmq A7 LLI'I ::-q~mlJ'll-JYi'UJL'ii'ili.J.mIJL~~ ~LiiIJDDn~t(;1~

~LlJflYiL;EJ ~£jLLiJl-J1JJLilE.Jl-loJ1t'lLW'iltl1l-JltlL 4 £jfli\~f11;: filml~LUum~~h.J

8.5 LuJln7DEJ~L~I1UL1EJU "'hm7YI~f1D~GtIl'll1J!j\\'iJ-l LU1:::EJl:L1f11

30 1U .
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20

21

22

23

24

n1'mJ~ !J1.ll,LtJfl-l~hm1~Lll1.lmflm-lILfl M~1 tllDilMI";J1.I L1.I1t\Ju1I<rot;jLfl,"

Lwqfl'r1flfl il-l~ U11~ t;11U1e1f) qJ7 -l~LilLfl~~ qJ7-lfl~ililMmYlflUil~~liiu

ililMLffl-lLWflf;11fJ1'11EM1.lq A7 \LflZ'Jlflmufl~f;\JL~qJ7-l1ii1ufI~ililLil

L.",.Ylfll\ll~UJLiiuililn~Lfl~-l\\Uflfh1U ~~L'ifI~U~ L1.ILil~ 20 ~flt;~1f ~

~1\ll~UJLiiu~flLvi~ 4 ~fl~kfl11 fi1m1~LjJ1.Imfl~1-l 8.5 L1.IJ1
, ,

, ..~ ~ ... .... ~ ~ ~

milEJ'r1 1'n13oj1.l11W 'r11m1'r1~flil-l'r1~tIllo\1J~Vlil-l 11.I1::U::11fl1 30 ·11.1 ..

nmtJ ~lJ1.IL11.IM1.I7 ~1 tilL1.ILil1~ LLfl ::1.17 ~1t1lL\lLil1Y\L\,\1::uu1 L'ifilt;j Lflt'\l

1\l'~'f\flflil-l~U1,.,mu1a<;j~7-l~1'tJ 1fl~ ~~7-lflUJililLqJ L'f\-mflMqJ~ililn~

L~~\\UflMfJ1'11U~1.I~ N1 ILflZ'Jl~muflm\J~~7-lt;11UflkililLqJLmYJfl

Mq}~ililML~~-lLLUflf;L1~~L'ifI~U~ M~~ 20 ~fl~UJfl17 ~1m1l-JljJ1.I

m~~1-l 7.0 L\l~1n"ilU~L~3oj\lL1U1.I yh m1'r1flflil-l~~tIlVlIJl-J-X il-l 11.11:;U::

I1ft1 30 11.1 ..

m111.1~ U\l\\l.1fl-lfi~ m1l-J Lll \lm~~1-l\\fl Ml-J1 tllDilM\";J\lL\l1t\JU7L'ifilfllfl,". .
11.1'~'r1~il-l ~U11~t;11mel<;j~7-l;1JLfl~~~7-lflkililMmYlflL1.ILq}~ililn~

L~~ILUflfiI1Uel1 EM1.l~ N1 LLflZ'Jl~mUflm\JL~qJ 1-lt;11UflU-JililMmYlfl

MqJ~ililMLffl-l\\Uflf;11U ~~L'ifI~Ul-JMm~ 20 ~~kfl17 ~~L'ifI~Ul-J

L\4L~~ 20 ~i\UJfl11 f\1m1~I{h.m~~h-l 7.0 \\4J1n'imJ~\~11\411U1.l
,. ... ... ~ '"

Yl1m1'r1~il-l'r1i/tIlVllJl-JVIil-l ll.mu::mI130 1\4 .

m1Ll.I~ !J1.ll,LtJfl-l1.l7~1 t\lI,\ll~UJLiiu tJ1l-J1 t".lL1.ILqJ~ LLft ::U1l-J1t1lL\..\L~1'r111.1

1::UU1 L'ifilt;j Iflt'1.I\\4'~Y\flflil-l~ U11~ r};"W1elf) qJ1 ~~LilLfl~~ ~7 ~L~m'JfI~

~il~f1U-JililL~ LmYlfll\lll-JUJliiuililn~'l~~-lILUflYi L1Uel1U~~ A7 LLfl::f\U-JllilLqJ

L'r1-mflM~~ililML'1l~~\\UflfiL1Uel1U~\l~ N1 LlflZ'Jl~mUflm\JLr};~7~

t;11ULLUflfiL1U ~~I\lll-JkliiU~flLvi~ ~flii~l'f fi1m1l-JljJ1.Im~~h~ 8.5

11.1~1m'il~\~I1\lL1U\l'li1 m1'r1flflil~~iltllVl1J$4-X il-l 11.11::U::l1fl1 60 11.1.......

m1Ll.I~ U1.I\\tJMfl1m1~Lil1.Imfl~1~LLft ::oJ7l-J1 tllDilML"OJ1.I11.11t\JU1L'ifilflLfl,"•
11.11euU7L'ifilfJLfl-m..1wq~Y1flflil~~tI1T'lcli1 U1ff'j'il7-l~LiJ'tfl";~<;\ ; -ll~iJWfflol'll;:)-lt\

kililL~LmYlfll\ll~UJliiuililn;'lffl~ILuflfiL;UI'l1U~~ A7 LLI'! ::1\kililMm

YJ flh 't<;\,~ iJlln~Lfl~ ~\\UflY\ L1 UI'l1U~\4~ ILfl::,.flfnufll.J~ll-i'tcli <iii ~CIi1U

~llmfiL7u ~~LLiJ~U-JLitUl-J~flLvi~ 4 ~fl~kfll'frl1m1l-Jlilw17(71~;;J 8.S h
J1niilu~1f,,11\..\11U\..\yhm'lYl~l'!il-l~ilm'l:::i:-Xij~ 1Wl'::!J::~-:fll so ~\;
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18

1J~n1Uli:li:ln~fl~'D&lLIil3.JUJLitEJLLfI ::mTll\\"'JVLflt1911i:l1.l'lli:lJLIil3.J~LitV
..~.. ill ..

i:li:ln'll LfflJLLl.Jft'l'1 L1EJ .

tl~ffiEJ1i:l1ln~Lffl'1.I'Il1l.Ml91~LLfI ::m"l'll1.La,:BLflft91"l1lWll&l\1.1\91-m

.'\ . ..D1ln'll ~'IlJ~Ll.Jft'l'1 ~"lEJ .................................... . ..

1"IWtliEJBLflft911i:l1.l~LmnTl¥l'llDJ Niu-osomonas Sp ..

m~tliEJBLflft91"l1lU'1J.JLmnTlW'lleN Nitrosococc:us oceanus .

m~rilEJD~"ft91"lDU~Lr'''lmi¥l'llDJ NitroscspiIa briensis .

m~rh EJDl.t'lfi91"lD1.I~Lfl"lnTl¥l'lJDJ NitIosciobus muitiformis .

m~rilEJ~l.t'lfi91"lDU~LmnTl't'J'lJ&l NitIosovibrio temns .

mwtil!JBl.t'lft91"lDU~Lfl"lnTl't'J'lJ&l Nirrobacrer hamburgensis ..

m'tltil EJBLflfl91"lDU~LfI"lli"l1't'J'Il&l Nitioccccus mobilis .

rn'fitli EJDl.t'lft911D1.I~'L""lnTlW'llDJ NitIospa gracilis ..

m'tlti1!JD~flft91"lD1.I~Lfi"lnTl't'J'llDJ Nitrosp:a marina....................... ..

LfJ"lJelnJ'YliJLft£:i'llDJ 2· chloro . 6 . ( t:::hloromethyl ) pyndme ..
, .

v • "" • ~. L. .
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•.. • , • u
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111~tli~&lLIill-JUJLitEJ1l11~tl1l~.JLLtJft~L7EJ~iEJ~1.I~ A4 'Iinn~i:l.J"lfl'l'171.,l!

'J"l"l3.J\l'I1 ( fh~.J'llUl!.J 3388X) ..

111'tltl'100&l~lilloJu.~it!JDiln~\I1l~.J~~jjft~\1!J~1!J~U~ A7 'innn~il.J'lfl'l'1"l"l.,~

lI"l"l3.J\l'Il ( ril~.J'lJEJ1!J 3388X)................ . ..
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19 m,"tJ~ mmtJa,m11a'h.l'l~'tm.,;''llilJIIDl-JLl-JIU IJililM't~~JlllJ~~17mf1 IJ~~~

A1, A3, A4 IU'I:: A7 ~ilI~~Jtu il1"11,i~JliuL'\I'fl'l~91' 3 ~£jI\tJl-J1a.J

IU!J~I~91 4 £ja~1a.Jfl1'; l'lfI~!Jl-J~ail'11;; 10 n;l-J91'ilii91' 1~l-JIU'I::hJl~l-J 't~91"

'l~7\4L-n~ 21.9 ItJil'L~';tJil-J1~ 2 £j'1\ii~91'q\ilii91' 1.~'::IJ::I'la1 30 1~ ...

20 nmtJ~ ~1.lutJaJnm~71J't~'t91'.,;''llilJ~Ll-JililL911Y11Y1~IIill-J1a.JIUIJililn~'tfflJ

IllJ~M!Jt'l1!JYn.lq A3, A4 IU'I:: A7 1.1.lil1Vl11i!JJI~ilI"1a'l~91' 3 ~

£jllill-J1a.Jlil!Jl-J-H'al~91 4 £ja~1a.Jfl1' L'lfI~!Jl-J~ail'11;; 10 n;l-J91'il~m 011

m1l-J1~1.lm(Jliii1J 8.5 <Jl'l!J!i'm1m'L'!Jlh~ 200 'illJ91'ilu1~ 1.1.l~1.il-JmlJfll-J
,

... ,. ~. u

£lCUW;)M1 30 ilJf11I'lfflI'lfmf L~'::!J::I'la1 30 'l~ .

21 nmtl~ IJ~lltl\'\Jnm~71J 'l~'l91'.,;''llilJ~ Ll-Jilill91LYI1Y1~ILill-J Ll-JIU !Jlliln~'t~~J

ILlJflnl;IJl'f1!J~~~ A7 1.~il1"1111~!JJL;ilI"1a'lfj91' 3 ~£j L'lI'I~!Jl-Jflailhili
10 n;l-J91'il~9l1 Iltl'~~IIill-J1a.JlilfJl-J~al~91tlil-J1~ 3, 4 uee 5 £ja~1a.Ja1'

011~1'l1l-J1~...m~iii1J 8.5 m!Jl191"m'"'ll111~ 200 'illJliiil~1~ 1.1.l~til-:mlJ
,

•• .. ~ v
fll-J£lCUW;)l-JYJ 30 ilJf11I'l1'al'll'fJl'f L1.l'::IJ::I'la1 30 'l~ ..

22 m'"tl~wlltJaJnm~71J'l~L91";;'lJiN ~U-JililL911Yl1Ylflllill-JU-JLu!Jililn~lfflJ

IIlJfl~I;!Jt'I1!J~~~ A7 1.~il1"11'"~!JJI;m"1a'l13qj' 3 ~£jllill-J1a.JLUIJl-J~lIL~<;1

4 £ja~U-J1I1' Lltl,~tJil-J1~1'l1'I~fJl-Jfll'lll'h;;~ 0, 10 LllI:: 25

n;l-J91'il~<;1' 011m1l-Jlii~m(Jliii1J 8.5 <Jl'lfJ!i'91"m'"'lle.h~ 200 'illJ91'il~1~
,

~ ." ... . ~ ...
L~GJlJl-JmlJ'll-J£l~w;)l-JYI 30 ilJf11I'l1'aL'lI'IJI'l LU'::!J::I'la1 30 'l .

23 m'"tl~wlltJaJm'I'l71J't~'lqj";;'lliN~1a.Jilill91LYJ1YIflllill-JU-JLUIJililn~'tfflJ
~ , ~ I

LLlJflnL;IJl'f1!JYn.l~ A7 1.~il1"11'L~IJJL;m"1I'l'lfj91' 3 ~£jllill-JU-JIUfJl-J-H'a L~91

4 £j1l~1a.Ja1' IGil-JL'lI'I~!Jl-Jflllil'11;; 10 n;l-J91'il~91' ~lItl,~~i1m1l.mj...

m(Jliii1~ 6, 7, 8 IU'I:: 9 <Jl'l!Jl1qj"m'L"lI111~ 200 'lllJoiil~1n 1....
,

~tJl-JmlJfll-J'l~VllJ£j~ 30 ilJf11I'l1'I'lI~IJti 1.~'::!J::1'l1l1 30 1~ .

24 m,"tJ~ !JUlltJMm'1'l71JLU'tqj,'ri''lJilJ~ Ll-JililL<;1LYI1Y1~lIill-J L~I\i !Jililn~'t~~J

LLlJ~~Li!Jl'f1!J~llq A7 1.~il1"11'"~!JJL;ilI"1I'l'l~'il' 3 ~£jLLlJl.J1a.JL\i!Jl-J~aL~91

4 £j1l~U-Ja1' l'l1'L~!Jl-Jflail'l,;; 10 n;l-Jq\il~91' ~lItJ'~~£lCU"1lJ~~ 20, 30

32 LLa:: 40 llJf11L'lI'I'lL~!J1'l 011m1l-JLu'Un1lJ1iii1J 8.5 Ji''l!Jl191"m'L'1Jth~ 200

'illJ'iiil'U1~ t'U~t1l-JmlJ'll-JiJ~"1lJ~~ 30 ilJmL'lI'aL~!J1'l t'U1::!J::~~:'i1 30

1'U.......... ...

65
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71
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79
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~ "l.Jru~l.J (<;1ij)

~~ ~m

25 m"HU~ !J".LLUMnmi; 1~L".L'i1"l"r1~ij~fJLl-JijijL<;1LYI7tJ ~LLfJl-JLl-JLiwijun;SL~~

LLl.J~YiL7!Jf!1!JYi".~ A7 \"'Ul\o\l'L~!J~L;ilL\o\fl1~m 3 LLtll-Jll-lLil!J~flLYI<;1 4

~flRll-ll'lli L~l-JL'lfL~Ul-J~fluL,Ji 10 n'l-J.JuR<;1, ~LLU,~Il<;1"m'L~!.h~ 0

100, 200 LLl'l~ 300 ,ul.J'iimdj fi1m1l-JLU".mCil~h~ 8,5 1'"~til-Jml.J~l-J
,... .. ~ "'"

~nL\o\JJl-J'YI 30 u~mL'lfl'lL'lf!Jli L\.i':~tJ~L1fl1 30 ""', ..,.. ", ,.............. 81

26 fllVith!J'll~LLUl-J ll-lLi\tJ!:l1Jn;SLCil;S~LLl.J~Y1 L7!Jf!1 tJYn<~ A7 'OJ1nnt\'u~~l'Im,.,,,\

DLl'l~<;1'u"'LLtMlu~n11Cil L~<;l~:\'nmll~L'lf'~~~~f1JLU". uYiJ

( rh.;'-l'!I!Jlu 22388X) ,..", " ,............ 82

27 fllViti1tJ~~Lml-J ll-lLUUU!)n;SLCil;SJLLl.J"Mtlfl1!Jm.~ A7 ~llnnt\'~~eI'YI"""\

DLl'l "<;1,u,"LLl.JUf!uJn11Cil LLli1M!\'nmll~m'lLLti ~L'lfl'l~

28

29

30

31

32

( rh.;'~~tJ1tJ 16418X )....

m'L'l;~~..u~fiLi!.JflltJYi,"~ N1 LLl'I~ N21,"ill\o\"L~U~L;m"'l'l1~<;1' 4,....
. •• v( " (

fllVim!J~uJLLU"'Y1L'tJlil!J"M.l~ N1 "" nnl'luJ~l'lm''''''1l''l-JCil1

( ril.;'~!Jlu 3388X ), ,...,...,.... , , , .
I .. .. IV ( '" t

fllVimtJ'JI~LLUf\'YIL'Ul'11UVi"'~ N2 'llnneluJ~l'lm'~\.I1l1'l-JCil1

(ril.;'~~!JlU 3388X )....... "' .. ,.... ,, ... ',., ........ ,.,.,......... ........

nl'LU~ !J\.ILLUMnmi11~hL'iI1'Y1~lN~ ll-luuL'ilLYI7tJ ~L\.IL'iI'''r1 uun;SL\Il;S~

LLUflYiL7!Jf!1!Jm.~ N1 LLl'I~ N2 ~m~tJJ1"'ill""1~!JJL;ilL\o\1'I1li.<;1' 4 ~

~L'lfL~!Jl-JL\IL<;1,"r1 20 ~'~Rll-l'~li L'lfL'~!Jl-J~eIuhJi 10 n7l-Ji;iuR<;11 .'il<l11l-J

LU\.ln1Cil<1l1J 7.0 i;'h!JDmlm'L'JJ~l 200 ,uu.Jm..,~ \""~tJmf\l 30
v
1\.1 , , , , , , " ,." ,., "" .

nl1\U~'tJ"'\\UMnl1l'11 lJL"'L"''YI~uJfJLl-JuuL'ilLYI7tJ ~L\.IL'il1"r1 uun~LlI~J
""

LLUflYiLi!Jf!ltJYi\.l~ N1 \\.IUl'Al1L~WL~m"'1'I1~m 4 ~~L'lfL~tJl-J"l'IuL,Ji 10

n7l-J.JuRm LLU,.J\.IL'lfL~!Jl-JMm"r1uil-JlnL 10, 15, 20, 25 LLl'I~ 30 ~l'lR

ll-lel1'1 fi,m,l-JLU\.ImCil<1l,J 7.0 ~!btJll'il'"ml'L'lI~l~ 200 ,uUt;\Il\.llYl 1".
,

~til-Jmu~l-J~nL"'IJ~Y1 30 D~mL'lfl'lL"tJli \\.I'~tJ~nl'll 30 1\.1 ........
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91



1t1~

33 m"lLtI~ !J\lLLtlMm,!'!~ 1~1\lL'iI'YI'lItI~~ 1l-J11111'i11'Y11~ f)1\11917';; 111111;-1'11;-~

LLtJf)YiLi!Jfn!J~\I~ Nl \\lmYl17~!J~L;mYlt'lllj'il7 4 ~~l'1lL~!Jl-J1\11mYi

20 ~t'l~1l-Jt'l1i LLtI'Mll'1lL~!Jl-Jf)t'l1117~ l.Jil-J1l'\l 0, 10 LLt'l~ 25 11'l-J'ii11~'il7

fi1m1l-JLij\lm'1l~1~ 7,0 (/l'l!JD'il71m7L'lI~1~ 200 7ilt1~l1\11~ l\1~til-J

m1Jf)l-JQl'\l\-'1IJ~~ 30 l1~fI1L'Ilt'lL~!J!'! l\17~!Jmt'l1 30 1\1"""." ,.",,,,

34 I1ml.J~ !J"LLl.JMm7!'!~ 1~1"L'il7Y1'l111~~ 1l-J11111'i11'Y11~ f)1,.1mY] 111111;-1'11;-~

LL1Jf)~L7!J!'!1!J'M.l~ Nl l\1mYl17L~!J~L;mYlIl'llj'il7 4 ~~l'ilL~!Jl-J1M'1I7';;

20 ~t'l~1l-Jt'l1i L~l-J1'1lL~!Jl-Jf)t'l1117~l.Jil-J1l'\l 10 n'l-Jc;il1~m LL1.J7~\lfi1m1l-J

Lij,.m'1lc;i1~~ 6, 7, 8 LLt'l~ 9 fi1m1l-JL,j\lm<1l~1~ 7,0 (/l'l!JD';I71m'L'lI~1~

200 7111J'iil1\11'11 l\1~til-Jm1J~ll-JQl'\lW;)~~ 30 l1~fI1L'ilt'lL~!J!'! 1\l':~!J~

L'lt'l1 30 1\1.....,.." .." ..,..." ....,...,,,...,....,,,..,...,,,,..,,' ...." ....,,,' ..,.....,,,.' ..,,' ..

35 I1ml.J~ !J\lLLl.JMm,l'!~ 1~1\1L';I7Y1'l111~~ 1l-JD!l1'i11'Y11~ f)1,.1'i17Yi 111111;-1'11;-~

LL1Jf)YiLi!J!'!1!Jy;,.~ Nl \\lmYl17L~!J~L;!lLYlt'llljlil7 4 l'1lL~!Jl-J1\11'1,.,1

20 ~t'l~1l-Jfni L~l-Jl'ilL~!Jl-Jf)IlD h~l.Jil-J1l'\l 10 11'l-Jc;i!l~'il7 LL1.J7~\lQl'\lYlIJ~

20, 30, 32 LLIl~ 40 l1~fI1L'IlIlL;-!Jl'! fi1m1l-JL,j\lm'1lc;i1~ 7.0 (/l'l!JD'il7117L'lI~1
,.. ,. 'I ....

YI 200 'illJIilD\l1Y1 L"7~!J~L'lt'l1 30 'l,.. """"". """"""""'""''',,''''

36 I1ml.J~ !J\lLLl.JMm7l'!~ 1~1\lL'il7Y1'l1il~~ 1l-J11!l1'i11'Y11~ fl1\11';17Yi !ll1l1;-1'11;-~

LL1Jf)~Li!J l'!1!J'M.l~ Nl l\1mYlTl'~!J~L;:!lLYlf\'lljm 4 ~~l'ilL~!Jl-JMmYi

20 ~t'l~1l-J1l1i L~l-Jl'ilL~!Jl-Jf)Il!l17~l.Jil-J1l'\l 10 11'l-Jc;i!l~'iI7 LLl.J,~"D'il71m'l
,

L'lI~1'11 0, 100, 200 LLt'l~ 300 7!llJt;\l1\11'11 fi1m1l-JLij\lm'1lc;i1~ 7,0 1,.~

til-JmlJf)l-JQl'\lYlIJ~ 30 l1~fI1L'Ilt'lL~!Jl'! l\17~!JmIl1 30 1\1,.,.""

37 Tnwth!J'llN1\11'i1,y;l1ilM1'11lil~LL1JfJ'I1Li!Jl'!1!J'M.l~ Nl ~:nl1m\l1~

~l'IYI77f11!~Lt'l f)';I7!l\lLLlJlJl'l!l~n71<1l LLl'!'11~lm~l'!~1~'lI!l~L'Ilf\~ (!h~~!J1!J

57460X )"" ""." " "" ,,, ". "..",,, " ,,,.,,,, ,,, " ".." "" ..',,,.

38 rnWt11!J'lINM';I,y;D!lI1;-1'11;-~LL1JflM!Jl'!1!Jy;,.4 Nl ~1I1nllil~

~t'lYl77f1'14~Lt'l f)';I7!l\l LLlJlJI'lD~1171<1l LLl'!'11~~m:tl'\l~L 'Ilt'l~~ f)lI1urn7LL'iI 11Y11.l!l'llD~
~ «( • v
!Jl'!'iI mt'l~'lI!J1!J 57460X)" ... ,., .... ""." ... " .... " " ... "" .... ,.... "." .." .... ".,..... ,... ',..,..
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,

~l.JYJ

39 rn7Ll.J~ WLLl.J~-Ml-J1t\l1,Lil~UJLiiuL~ ::1.J7~'l\l'l1-l'lOim 11-17::tJlJiL'l!ilfJL~~ 11-1'4f1

YI 'i1~ il-l~ lJ'7'l~hU1fl'1 0I;-l;-1D~Y1~ OI;-l~~ililTOIT'I1,,{ll'lLLll~ ~LiiuiJiln; 'lf1;-l

LLlJ'lYJ Liufl,u~~ A7 LL~ ~'i1f1'llJ~~\J'lli101;-lli1'lULLll~UJLiiPJililn;'l~

LLlJ'lYJLiPJ ~~LLll~UJLii!J~~Ly.JOIl.Ji~ll\l 4 ~~flUJ~T; r11m,~Lil1-lm'i1~1-l

8.5 1\lJln'7ilPJ~1~l.!1-IL1U1-I Yhn/7'11\llftil-l~~l\l"'T,!~il-l 11-17::PJ::L1/'.' 30 11-1..

40 rn7Ll.J~WLL1.J/'.-lrl,m,~LU1-Im'i1~,-lLL~ ::1.J7~'l\lilil n;\~1-1 11-17::tJlJiL'l!iJfJL~~

\w~ f1Y1'i1f\ il-l~ lJ77'lli11PJ1ti~ 01; >l;Iil'l~Yi ~ 01; -l~l~ililI'ilI'117Yl mLiJ~~Lii!J

iJlln;'lffl-lLLlJ'lYJLiufl, rJ~1-I ~ A7 L~~'i1mlJ~~\J'l~'ili-l~1!J~~ililT'il

IYl,,{llf1LLll~kLiiPJililn;'lffl-lLLlJ'lYiLiu ~~I'l!L~PJ~11-1LOim 20 5j~flk~l~ ~

~LLll~UJLiiU~~f\Ly.JOI 4 5jf\fl~~l~ r1,m,~Lil1-lmf1~,-l 8.5 11-1J,n'7ilPJ

"'iII" oil. .... ... 1 ....YIL'WI'i\lL1PJ\.I 'I1'lm7'11\llM-l'l1~l\lVlT,!~V1il-l 1-I7::PJ::mn 30 11-1 .

41 :nwIi1U1Jil-lL'l!f\~lJ1-I1fl~0I;~Til 'lflYl11-1'4'i1f1'llJf]~ 11-1n'l7'l1'i1flil-l7::tJlJiL'l!ilfJL~~

'L. .. ~~ ~ .... ( • u 16420X)'!ll)-lLLlllJ L<JL1-IPJililn'll Lffl-lLLlJ'l'l1 L7U n/M1JmU .

42 rn~Ii1U'lin-lL'l!fl~lJ1-I1fl~'il;-l~Til'l~'I111-1 '4'i1'11 'i1f\ il-l11-1rn7'11 \llfl il-l7::'JlJi L'l!ill';)Lf\~
T., • -)i. ... ... • ...

'!iD-lLLillJ w;L\\Uililn'll L\ll'l!-lLLlJf1Y1L7U ( n'l~>l'lImPJ 16420X) ..

43 rn7Ll.J~ WLLU~>l1.Jil-J1l\l'l\\1'ilm LLfl:: l.Ji~'l\l1\.IL0I7'I1 \\.17::'J lJi \'llil~L;;~

\\.I'4\llYl'i1flil-l~lJ77~1rJ1fl~'il;>l;liJ1~Yi~'iI;>l~~l)iJI'i1IY1~f1'l\l'l'ilmililn;L\ll;-l

\\lJf1YJ\iUfl'!.J'M.l~ Nl \\1I~'i1mlJf]~\J'lli101;-l~1u~UJilill'ill'11~'lL\\101m

ililn;1'il;-l\\lJf1YJLi~~I'l!L~ulJ L\.I'l'ilm 20 5jllfl~'~ r11m,~dj1-lm(/\~,-l 7.0

\\\JlmilPJ~L~l.!\lL1W Yhn'l7'l1'i1l1il-l~~l\l~'T,!5j ~il-l11-17::PJmll' 30 1\\.......

44 m 7Ll.J~ PJ1-ILLl.J lI-lri1m,~ LU 1-1m'i1~, -l LLII :::tJi~'l\lililn;L~\.I11-1'::tJlJiL'l!ilfJLII~

h'4f1Y1'ilf\wYilJ"~';;1U1fl'1)<;l;-l;-lil ~Yi~<;l;-l~UJilil l'ilT'I1,,{ll'l'l1-lLmYiililn;'l\ll;-l

LLlJf1YJLiPJI'1'PJ~~ Nl \\1I~'i1f1'llJf]~YJ\J'l~<;li-lmPJ~UJiliJTOilmYl'l'l\\'l<;l7YI

ililn;L'il;-lLLlJ'lYJLi~~T'l!L~PJlJ 'tl.lLmYi 20 5jllfl~1I1~ ~$jT'llL~PJ~'tl.lL'il7YI 20

~lIflkll'~ r11f1'l'lJLil\lm'il~'>l 7.0 1\lJ,n'7ilu~1~lJ1-IL1W Yhmrnf1l1il~•
~ ~ ~ u

~t\lVlT,!lJ"'il-l L\\7:::u:::nll, 30 11-1 .

45 11WIri, U1Jil-lL'lll\~lJ1-111'1'1)01;>l;-lil'lfl'ti11-1'4f1'l'Ml~1\1mmf1fl il-l7::tJlJi L'llilfJLII~

'lIil>l'l\l'lVl7YIililM'lffll>lililM'lf1;>lLLlJf1Mu ( ril~>l'llU,U 12313X) ..

46 m~Ii1U1Jil-l L'il1l~lJ\l1fl '1)OI;-l;lil~Y11\l'4'i1Yl 'i1l1il-ll\ln/7'11'i1flil-l7::tJlJiL'ilil~~~

'lIil-l'l\lvLOImililn;'l\ll;-lililn;'l\ll;-lLLlJ'lMu ( rh~>l'lImu 24626X) ......

"r1
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122
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48

49

50

51

52

53

54

55

56

57

58

nl7Ll.1~UULLl.1tNtnl-Ji~L!ll-J~L~U 1.17l-Jin4'lu'l'it"" LLtI :ru7l-Jin4'lUL'it'n'lLU

mJU7 L'llil~ LtI'ULwq'1IY\C1\tlil-3~ U77"l~"lU1t'l"l'iii -3;lil'ltl~~ 'iii -3L;m-lt'll-J

'lIil-3f1~ilil l'i11'Yl7WflLLill-J~LilfJililM'l~-3LLUfI~L7Ut'liUYM~ A7 LLtI::f1~ilill'i1

lYl7WfI'lu'lVl""ililM'l~LL1J~Liut'li!J'M.l~ N1 LLtI ~\JImUfll-J~'UJ'l~'iti-3~"lu

LLUfI~Liu ~ijLL!ll-J1l-JLi\Ul-J~tlLl1'i1 ~tll;~tli; flifl1il-JLjjum\JIlJ1i-3 8.5 LU

JIn"!J~L~~L'luwlhnl'n'l'1ltlD-3~~nl"'IJ~";il-3 LU7::U::L"ltli 60 1U .

f1ml.1~wLLl.1t1-3flifl1il-JLjjum'1llJ1i-3LLl'I:ru7l-JinliJ!JML~U LU7::UU7L'll1l".)LtI'fuLu

7::Uui L'llil~ LtI,fULU~'1I'Yl'1ltl!J-3~ U77"l~'lU1t'lI;j'ili-3~lil'ltI~~'iti-3L~m.jt'll-J'lIil-3f\~

illlM'Yl7WflLLlll-J~L~Ullilf1;-'l~-3LLU~L7Ut'li~~ A7 LLtI::f\~lllll'itl'Yl7WfI

'lu'l'il""!Jilf1~'l'1l;--3LLtJf1~LiUt'li~~ LL~ ~'1ImtJfll-J~'UJ'lc;)'iti-3~"lULLtJfI~ L7U ~

ijLLill-J~LilUl-J~tlLl1'i1tnl-Jinl 4 ~~l;~tli;fiimil-JLjjumll1lJ1i-3 8.5 lu~i

n7ilu~1'nuluL'luu riinl'n'l\JIfiil-3t1~nl"'lJ~il-3 LU7::U::L"lfii 60 1U .

n1Yo1t1iU'lIil-3L'lltltl'tJU1t'l"l'il;-3;-10'l~'Yl'LU~'1ImtJfll-JLUrn7'Ylll1fiD-37::U1.JiL'lID",)Iiii\\

'lJil-3m7 ~t'll-J7::w:h-3 LLill-J~L~ULLtI ::'lU'l'it""nilM 'l'1l~ililM 'l~-3LLtJf1~ LiU

( rhl\-3'lIfJlU 16420X) .

I'l1YoIt1 i U'lJil-3 L'llfitl'tJu1t'l'1l'il;-3~I!J 'l~'Yl'LU'1I'1I'YI'1Itlil-3LUnl7'Yl'1lfi il-37::lJtJiL'lIilfiL~'fu.1.
'lJil-3nl7 ~fll-J7:;"'1i~Lml-J ll-JL~ mLtI::'lU'l.mll ililf1;-'l'1l~-3ilOn~'l\JIlil~LLUfI~LiU

v t~ .. '" A.:'[ ~ t ....
LLt'l~t\f11:1n4::L'll~~'YlLnl::uU~"la1;j'it7~'llil tI'Yl ( nlfi-3'llfJIU 16420X )... ......

I'l1YoIt1 i U'lIil~ L'llfitl'tJU1t'l~01;~~10'ltl'Yl'LU~'1I'Yl'1lfi il~LUnl'n'l\1ltlil-37::utJiL'llil"JLtI'fu .

'lJil~nl7~t'll-J7 ::"'1i~Lml-Jll-JL~ ULLtI::'lu'l'il7~ililn;-'l\JI~-lilOn~'l\JI;-~LLtJfI~LiU
,

v tA ~ V A A1 ~ t • u
LLflll1~t\f1b'nl::L'llt\tI'YlLnl:: LU,"lt'l<')f17-l'll il LtI'Yl ( mfi~mU 16420 X) .

, " " ,.1- ~ .. '" ..
m7LufiUU~'lID-3il1."i7L~rnL'lI'ilU-Jll."U'1I Griess' llossvay reagent ..

,,1-.. ~ X. \l .1 i
nl7Lutl UUfl'llil-lill."i7Lfi U-lL'lI'ilU-Jil'" U'1I LUL'iI'n'lflu il'il L'Ylfl'il .

rml1l-Ji'il7S"utli.,,'fu..mLill-J~L~U'lulO17L'u .

mil1l-Ji'il7S"utli."'fu.,,i'lu'l01'n'l"lul'i17L~u " .

f171l1l-Jlf17.flU~l.,,'fu"'i'lUL'iI'n'l'lul017L,u .

m7Ll.1~ UU~DU~LflL01 il;LUilI"'i7~U-lL~il~017 1 ~ilijm7L'7qnJD-3LLill-J~Lilu
• • •..~ . .. '\"',.'\ - ..

ililn'llL\JI'll-3LLUfI'Yl L7ULUmilfJI-3Ui LUilI."i7Ll'1 rnL'lI'ilL."tI"l ..

m7Ll.I~UU~DU~LfIL'iI il;LUilI"'i7L~U~L~il~'il7 1 ~ilijm7L'7qnJil-3LLill-Jbilu

ililMl'11lil-3LLUflihiuLu.r'liJf.h~01 ::nilULUilI"'i7L~U~L~ilL."tI"l .

•."Ui

129

131

132

133

133

168

169

173

174

175
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177



mmJ~ tlULL\h~~'JID~~1r:d DtILu·m.JlJiL'IlDfJLl'lt\l~'il7~L~r.Jl'll-J'llWfJT3.Ji)D1111Y1,

Yl~LIil~T3.JLi.tlDDM\ffl~LLlJ"~Li tllI1timi A7 LLI'l ::"T3.JDD1911Y1m"\U\91,.f;

DDn~1~~LLlJ"~LitJl'l1timi N1 LU11'l(;)917~~Tn1I'ln YlC11I'lD~~ 1l()l"'1J~'"W

L{jUL'l1'l1 60 1U . 177



rpm

gil

mgtl

mM

pH

· ,fl1lJiI

, .
71jl.J qJ iJ\.l1'r1
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