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1.1 Ammonium oxalate crystal Violet

solution A : Crystalviolet
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solution B: Ammonium oxalate
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1.2 LUgol's solutjgn
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Distilled water

1.3 Counterstain solution
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OU1flml'l'l'l Smear L'lItlI./1'1'l1 ~LL~~ut\::: Fix Il'1tJ~1OUltll'l,)11017'!1'U'l1~

I'\:::LntJ~LLtlflOtl!ltlfl LU\',)Utll./~')tJfl1ffi:::fl1tJ Ammonium oxalate crystal violet OU1OU 1 OU1Y;

fl1~iltltlntlf')tJ~1LLfl')~tJl'lfl1ffi:::fl1tJ Lugol's solution fl~~\h.JfitltJ'l~\l1\l 1 \l1;i fl1~tIf')tJ~1
LLfl'Ji1J1.\\LL\\~ ~tJl'l ElI1yl alcohol l'I')1101L;Jlo/W 95 Ltltlfl';\lPl fl~'ltl decolorize i1J1.\\LL\\~
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LU\'')Utllolii'lIl(')tJ counterstain solution \l1\l10 ~\l1;i LU\'')fl1~U1LLfl:::lh1.\\LL\\~ U1'ltll'lt')"l

fttltl~tIf,)tJn~"fl'l'lttfl,r li1L4tl;",il'llthl crystal violet ut\"'~'hLiI\lL4tlLLntIJtI')n LLIlli1;l'l~

LLl'l-1'llthl Safranin LLt\",~11LiI\lLLOtlJflll



2. D1'm1hH Hydrogen peroxide solution

Hydrogen peroxide

Distilled water

~«~L~Lf1n\anUL~~~fl"

3. O1fLtlhH Nitrate broth

Peptone

NaCI

KN03

3.0
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0.1

nn.,-.....
~flflfl":

nn.,

•
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Distilled water 100

tl'L~~~~tuWJ$j 121 ~1'I'L'flL~tJ« LUUL~I'l'15 u1li

•

"UI;;11!! NItrate test solution

solution A : Sulphanillic acid

Acetic acid (5 Utlflrfl)

fI::fl1tJ Sulphanlllic acid LU acetic acid

solution B : (1- Napthylamine

Acetic acid (5 Utlhi'fI)

4. O1fLflhH Esculin broth

0.8 nf~

~ ~~

100 ~flflfI":

~tJL~I'I~'~~ULflnu~tJ

0.5

100

Esculin 1.0

Glucose 0.25

Ferric citrate 0.25

Beef extract 0.50

Yeast extract 0.50

MDSO•. H20 0.01

TweeD 80 0.10
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,~..1 A <!l A... ...
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-5. o1fLptUlH Amlnlne agar

Peptone 0.1 nhl
NaCI 0.5 nhi

KzHPO. 0.03 nhl
L(+) arginine HCI 1.0 nhl
Phenol 0.001 nhl
Agar 0.3 nhl
Distilled water 100

A AA

)JClClCl"f

tl1L4f1~~M1J,)ij 121 ~"1L.ClL;tJtI LU'IA'lt\1 15 'U1;l

-6. D1fLptUlH Fermentable carbohydrate blOlb

Carbohydrate 0.5 nhl
Yeast extract 0.4 nhi
Peptone 0.5 nhl
Saltsolution 0.5 ilClflfl"f

Distilled water 100 ijtlflfl"f

tl1L~tl~~CU"'lJij121 ~"1L.t\L;tJft LiI'UL'ltl110 'U1il

-01'l\ptUlS! Mixed Indlcatpr

Bromthymol blue 0.2 nhl
Neutral red 0.1 nhi
Ethanol 300

A AA
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01'lL"DllonJlIl1flf,flY -

U1 EPS ~~1'Un1~11L~~tdt)tI::tl1!11it)~1ni'UL'it~1~1it)~1ntT'Uu1I'h~~\.I

L;i!l'UnYlflIl1""'M'::1-l1~f'i1n1,.~"n;wt\~"'tJ~1mrnu,~~1I~ EPS i~ILtlIMt'Uzt1~ 28

\LtI::zt1~29

.. ,_, a.t

m,?Lfln::mnU1XUO'tl4 EPS

1. U1t'l\l1"Lil~L~t~~1'Un1ni2Jl'l2'tJ 48 it)~ \llrlW!lm'lltlflttnlit)!I1'l'l12JLM

6000 mJ"t'U1;i Lil'UL'ltl1 20 'U1;i
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• _If Ih
3. mnne1eVII'MYftft?!ILe "Haake Rotoyiscometer

• ~ ~\.I.. aX' • ~.. ~ Jl! • .l
1. ll1"7tro1-l'Yl,,~mn""1MWWlIl'lIl~ III cup '~""'71WWl'll~LIl7tl~

(U~1l1lnl1Alltl~n\lWl"'Il~L;II'i" ~'IIll NY 100"",;7tlth~trnJ1'"

9 jjllftft"')

2. llfufl\1~lltlMll~ shear stress ~,.hnlJ 100 L1ltlf~lJIll~

3. llful'i1Ll.JtlM~ shear rate ~,.hnu 100 ~l.JtlMll~

4. ri1W,,'II7~"IJ~U.'~~~tlll (shear rate) L,.hnu llHOO 7tllJP!tlll19i LI.tl::

mJ::~,)1l1'lln1",;'~1ll10~19i LiI~ 10 1::!J:: (step)

5. ri11M1~{u"'lJml'flllmn"~':11l-l",i1,,~ 25 tl~1'I1~'IlfU.!JC\

6. nlll enter ~~tl'~~"~';1~1'U

7. ilW~1~'~LIl~"tlll~,)Ll'ltlfJltm11'i"1'i1"'71I1",i1,,,,~m{tltlnll1
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1l1fl1'lil1~itJ~L~tl~~1'1in1:l.1~rt71J

1. 0100J,mrOL'l!lIi (.r"LLtlll~"l10~nll~Van den Berg atal., 1995)

01fL"UHo"TlH1"'SJY
• .: ~..I, .r. ~•.•
'li1!l1""N\!I~L'll!l'Yl\J~rt71J 48 "II'l~

6000 :fl\JI'I!l'li1ii Li~I'IiL'lfl1 20 'li1ii ~'l';1'1.~~'l'li'llfl~L'llfli~1·';'n1~~!l"l1~'lIr1'l1n1:~'"

naWM~ 600 'li1t'li~III: ~LLI'I 0, 0.2, 0.4.0.6. 0.8 LLfl:: 1.0 ~'l;~1l1ft1:fl::fl1!1~'I.l.1Wl

~1mrnLL~~ !III!lilLl.1l11ft1:fl::1I1!1~£j1'l1n1:~illDaWMI'I~ 1 n'li ~~~'I.'Ii lr'l!l 10

jjflflfllll: (~~1'1in1:fl\J~fJN"lJ'Jjj 105 !l~f'l1L'lltU;!Ift LtI'IiL'lfl1 2 oB''l~~ ~':l1l1l~

'I.
..k 3 r ~ k..l. • ~.I r

'Ii Dessicator 1m'l"ll~'li1'lil'lin'll~~I'l!l'YlLL'Ii'li!l'li) 'li1 ~lJ:::L'lil!l'li1!l!ln\J'Ii water bath
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U.fl::1l1'1.l.1oB'~~1,.111'n~u.U'li!l'li 1l11'11~'lA'1.l.1L;tJ'linMTl~1111"]1'Ii:::'lil11~1'I1n1:~",naWMn\J

~1m1'nU.~~'lI~L'llfli ,r~~",~'I.'licl.1~ 27·28

•.r. ~_. • ~.I'" . ....I
48 "II'l\04~ 'li1 ~lJ'~"'1'\1n1~",nfl~~'Yl 600
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• •
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•01tf!1WD.!
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,h EPS Yi~,'Un1rii'\I.~~u.a'1t1::tl1tl~'1tnhni'.A~~~1~~'1tl'.l1ni'U'.l1~1Y1'ls1't1

L;!J'U01'lYj«l1111::1'U~~1~P\101:~",nfl'U\l.tI~ri\JJ1m!n\l.~~n~ EPS ~~W'l",~t'Ui1l~ 29

lU'l::i1l~ 30

- ,,-,-..,017'j1Le";:IDnlrlwn,il4 eps

1. 'll'1fl'1W1:Litl~L;fl~~h'U01nJ«I~:\J 48 i'1'UJ~ 'Wi!W!lm'lltlflflflnlil'1!J~'11«1LM

6000 :fl\JlJ1fl'U1Y1 LtI'UL'1t11 20 'U'1Y1

2. 'll'1tll91nll1:::nflUu.!Jn'l'tflflu.'lI~~'1'1.:'" iIl!JilLllllltl'1:fi:::tl1tlft'1Uttl 1 ft'1U tfttl~

tU~fl'!l"''II'''tlfl-lt;Lfl'l1111UflM'11«1L;r«l;rU 95 LlJflMui 5 ft'1U 'll1'Wt-rv\~tu~lJij 4 fl~f111

L'lIflL;tltl djUL'1t11 24 i'1'UJ~ L;;flt~ EPS Illn91:::nflU

3. 'll1«11i!Uu.tJn EPS ~M1«1LM 6000 :fl\Jl'iflU1Y1 LtlUL'1t11 20 U1Y1

4. ~lIltl1ffi:::tI'1tlfbuttlflfln u.«'1'll1tll::::L~tl1JU waterbath ~'U\I.-«~

5. L~«IJ1nttu 5 ijtlflfll1l: tu EPS ~u.!Jntlil 'll'1tll~1U'1tu U.fl'1'll1I'h~~t1LYI!J\J

ri\Jn:'ll'l«l1111:S1UmI~1~P\1n1:~",nii~ri\JJ1mrnu.-«~'II'!l~ EPS
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~1 EPS ;ici1'Wl1~11l.-X~u.ft,)el::fl1tl~')tl-.l1nti~l~'ll~1~~')tl-.l1nti~~1f1h;i"'il.l

l;jtl'WlrlYl~111l~1U1::w:h~l'i1n1:l!Il'Influu.fI~ri1J~1~,rnll.-X~'lI'll~ EPS iK~ll.fll'I~\ui1.l~ 29

1l.el::i1.l~ 30

. ,:.,D'f1Le";;mnw1tYn",,, ees
1. ~1'll1~1fiiltl~l~fl~~hUn1nJ~~:1J 48 .j')bl~ \1l~UU,tlm'llflfl'llfln~,)tll'l,)1~l~

6000 :fl1Jl'itlU1Yi LtlUl,)fl1 20 U1Yi

2. ~1\1lIllnl1l::n'lluu.tln'fl'llfill.'ll1'l1'l1\:; UIltlilll.ll1lfl1:fl::fl1tli'bu'lfI 1 mu \~fl~

\U~flfl"V1"fl~\.jj'L'llV1fl1Uflfll'l,)1~L;J~W95 lll'llfLoiulIl 5 ~')U ~1\1l\.n\flN~1J~ 4 'll~f111

l'llflL=lltlfl LtlUL,)fl1 24 .j')bl~ L~'ll\-X EPS I1lnlll::n'llU

3. ~1S11~uu.tln EPS ~1'I,)1~Lfi 6000 :fllJllI'llU1Yi LtlUL,)fl1 20 U1Yi

4. ~"fl1:fl::fl1tl~')U\atltln u.M-.l1\1.l1::L~tllJU water bath "luu.~~

5. L~S1~1n~u 5 iiflflfll1l: \u EPS ~ll.tln'lJ; ,h\1.l~1U,)N u.ft')-.l1l'i1~illLYitllJ..
nlJn:1Y1S11111~1u~11~l'i1n1:l!Il'Infl~nlJ-.l1Wnll..x~'lI'll~ EPS

•
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29 Llt'll'l.ml'1vlu1l'l131U'lltl,m111lJ",niiuLlt'l-lriiJ1hmrnLl~-l'lltl-l EPS
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m,ul'U'1n 1'1 .

_:'1_.1 - ~_.!1. JUml.In:"''iHTlillL'JIllll1Ull (Ueda et a/.• 1981)

U1 EPS ~lJfll'1U'U1tl::tl1U"'Utl1ffi::tl1Ut'L;\UUl'ltlfl'b~ 0.01 'Uflf)jtl LiiUtl17
, .

tl::tl1U Cetylpyridinium Chloride;CPC ~ill'l'11UL;U;'U 10 Ll.lflM'U"U1\ol,rn!'ifl,r~11'17

(2 iltlflnffi 'IIf1~ EPS !'ifl 2-3 iltlflfll'17 'IIf1~ CPC) tJu~ ~N\ol1Jil40 fI~f'l1L'IltlL'iUtI LU'UL'Jtl1

12 .f'1tm i~ Lnl'1l'1::nfl'U"'Utl1ffi::tl1Ulf1'1'llJl'1::nfl'ULLtllII~':i1 LU'U'I'lflflLL' 1'11'11'b,;y\w:::,tllJ

(acidic polysaccharides) lf1W'I'llJl'1::nfl'U"1N1U1 Y1111t1tllJ':i1LU'U'I'lflflLL'1'I1'11'b~1.l:::L11Y1~il
•

l.l:::'LU'Untl~ (neutral polysaccharides) tlIIum7I'1nl'1::nfl'U-i1"''JULtlYlll1'Ufltll'l'11U

" " .... "...... ~., .. ... 1, ..lL'IIU'II'U 95 Ll.lflfL,'UI'1 'l::YI1 \olLnllll'1::nfl'U EPS'II'UflnI'lN lII~LLtI~ L'UpJYI 31

(A) (8)

~ 31 LLtllII~m7YI 1ll tlfl1J'llilI'l1.l:::''IIf1~ EPS~lJfl l/ltlllUL~fI Xanlhan gum (A) LLtl~lJfll'1tl11u

L~fI AP-3 (8)
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2. n'l"'J111'8Um'll;'1J1'11'841f'lIl1.t.'1.~8');M~utH..u=n'8U'll'84 EPS

(,j..u.U.4V1n~'84 l.eon-Barrfos l*:1la=, 1992)

,h EPS 20 ijflfln~ fI::fI'l!l\'Utl11fl::fl1!ln",ifl(~ 1 U!lf:rfl 2 ijflflflPlt \u

"fI!l"''''''fI!l'I;li]"U.'llU '~Jt~.:I\U~1~!l"U'lU 7 .f'JUJ-l ~~~1"'1~;'\~LI!iWfl..";1\"
~ilunfl1-ltll!l\ot' NaOH 1l1f11ff1::fl1!ltl'JU\ft~'liiui1J\.nI"!l.:lLl!iuflN"lJij -20 !l'I1'I1~'DflL;!lfl

"lUn11"l::1l1\1.JiIl~LIlf1::1fIf'J!lLll~ High performance liquid chromatography (HPLC)

tII!l\ot'fII!li",,r Phenomenex Spherisorb-NH2 OW1" 25 cm.x 4.6 mm. W11f111l1"ll1 (Mobile

phase) ~ilU!l~~\u'llllf'1 (Acetonitrile) Ll.fI~1 1f'J!ltiillf1tl'JU 90 : 10 tiillf1n1tL"fI

(Row rate) ~"1ri1J 2.0 ijflaaPltl'i!lU1;1 illf'J"l~fltII!l\ot' Refracllvelndex detector ~

flN"lJij,.!l'I tII!l\""~flu.fIlMiK-l;1.J~ 32-34

STRRT 06.03.15.17 •

.J

COIK t1K
51.7074
48.2n5 II
99. 9'~99

RRER
88669
82813

171483

~.32 u.fIlM!PInJ1~fW'lnJ'Il~1"1f1n" !PIflLl.fI::Tltn~flaJ1Plf31U"l1nn1MLIlf1::1fIf'J!l
. HPLC
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START 06.03.14.21.

C-F: 1A
SMPL II 0~,1

FILE II \
REPT 1* 44~1 \
~lETHOD 41

t-1At1E T1I1E
4. \ \
4.5'3

TOTAL

CO HC t'IK
\ .1215

'~8. 8784 II
99. '~999 .

AREA
15853

13'~7698

1413552

START 0E.• 03.15. 4i'J.

~lET~;;:~.=~~i==-~4. n
STOP

C-P\A
sr1P'_ -II i'Ji'J
Fl!.<:: .~ t
,:EPT II 44€"=:
1ETHOD 4\

14At'lE TIt1E
4.79

TOTAL

COfJC -11K
'?'? '3'~99 V
'~Q '~'~C1.=t
...' ••" .," ." 0"

AREA
184532
1:34532

_1::1 ,_ '- ,.. '1 •.1 ~ ,_ JI "'-'
~ 34 LLlIlIl~ lI'InJ1lPl1LLn1~lItNltln l'llYitlftLL'lI1'I1'I1 111lVlllftPlll'l!lI'lltl AP-3 lJJtlVl1n1rotl!l

IIfl1!JtIi'l!lnM "1nn1f1l1'111::"rtli'l!J11'l1tl~ HPLC
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r "chi3. O1"'ft'i1\J\MU1W LlQI"14 ees
• .I ~. r i: ~."".I r ~ ".. .!'~.IU1 EPS 'Iltl::tn!l ~UU1nIlU~Uml"~~1lIIL'I'I~\l11Nt1...LtlrJtll'l'~!I\II7tN High

performance size exclusion chromatography tIl!lHtrnJ1"1 20 iltliilll1 'lI~tl11i'1flti'N

tIl!li1011\;~fli~u'llilillA1tra hydrogel HPSEC columns 11.11" 7.8 mm. X 30 cm iim~

U1'1'11 (Mobile phase) LiI\I Deionized Water iPl11011t'\o1t1 (Flow rate) L'Ihri'u 0.8

iltliiPl1J!fl\l111 ~flN'\o11.Jil 40 ~1'I'l~'lIt1~li!ltl Plfi~~tltIl!l\~ Detector 3 \II~ ~fl Altra

• .I .I v ~ .. I.I
hydrogel 120 "I1\1'1U 2 L1'17tN LLtl:: Altra hydrogel linear 1 L1'17tN "~LLtlM~tlON~ ..'Il

• _c ~ .I
35 LI.fl:: 36 LI.fl::01M\II11;;l'I~tlMIIl111~'Il 25

EPS Retention time LogMW Molecular weight Degree of polymerization
.I •

(U1ii)'Il~ClIll

tIl!l

AP·1 24.61 4.224 16747 103.4

Ap·3 19.45 7.567 4x10T 2x10!

AP-3 20.63 6.802 6x10! 39149
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nffi 35' LLfI~~iPI1lJ1tl/lrUn1lJlltl~ltlnt'lll'ltlftLL'II"''''1i1~1lf.liil/lt'''!lI;tl AP-1 "l1nn11

:j IM1:\f1l1J111trntlJ LftfJ fll'i''lmI'l1tl~ HPSEC

u un
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~ 36 ,LLftI'NiPl1lJ1iI/l1Un1lJ'Dtl~ltln t'll'VltlflLL'IIf'lf'l1i1Piv1f.lftl/l&ltllftl AP·3 "l1nn11

:j lI'IM::m.1J1lltrnilJlftfJfliIl'l!lll'l~HPSEC
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4. m","tlil\Jmllb.,Clnf'P11t1,f4'\!1s!"'il4 eps (Dublos at a/., 1956)

tl11LfIIN.
1. t'l1ffi::fl1!!;llYflfifll'J1~L~~~Y 5 LlJflMYIIl ~1'1l'linpjfltI"nl11111

2. """oJfilfffiL~~~Y

3Bm",,,tlili

1. ULlJl1It'l'lffi::fl1!! EPS ~iA'~n'lm1tI"nl1N~1f/l'lfl 1 ijfiflfll/l1 fl-ltU'Ilfifll1l

... ..r.. ~_ ~.Ilr " •••
Y1"fi~'lJN::L"mIlUYl1blank WI!! I"IIY'lnfl\l1 ~fififilll1

2. L~~t'l1ffi::tl1!J;;\lflfl 1 ijfiflflLll1 fl-l\\lt'l1ffi::tl1!Ji'Jflti'l-l r.Jt'l~\llL~'lrl\l

..I • "
Y1~N'IllJ~'Ilfl-l

, ~ ~

3. L~~n1"oJfi"@m~~;ry 5 jjflflfllll1 fi-lt\lt'l1ffi::fl1!Jr.JtI~;;flY12 ~-lVt-lH 10 \l1Y1

LLfi'JL'lJ!i'lLLN 1 r.JtI~t\(dhriy

4. i-l~-lLWn 20 \l1Y1 LLfl'J~-l1l1LUoi"'''hn'l1~l1InfiULLtI-l~1'I'J1~!J1'JI'I~\l490

\l1~\lL~Lll1

01nbo"oWa.l1P1'l.f!Y

1. LM1tJ'-lfl1ffi::fl1!J'-l1111131\11~1t'l 1 LUflfL;\l1l1 (10 ijflfln:'-llJifljjflflflI/l1)

2. L~fl~1-l'l~ 10.25.50.75 LLfl:: 100 ~~1n31JLJlflijflflflLll1

3. 1l1LUl'i1n'l:YIlllflfl-lL'I!\lL~mrltJtl1ffi::fl'l!J~'JfltJ1-l LLfi'Jll'lLU L~!JunY1l'l

'-l1111131Yi-lLLtI"-ltYrU~ 37
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•
mlJ1ll.nl11'11ft (ilJtl'l rni"lJPifljjftftftl'11)

.-'..
1l11LflaJ

1. mmiI!l1J1'l11ft;Il1t1 Coomassje blue

t"'!Imri~ Coomassie blue G250 100 jjftftnrlJ ft;ft1!1iU ItlVl1l1Utlft

1'l'l1lJl;JlJ;JU 95 Ltlflfl;U~mlJ11'1150 jjftftftl'11 rlU"IUft;ft1tl\.1lJ'" l1ft'l~~IPilJn1",vltll'lvlfli'n

. 1'l'l1lJl;JlJ;JU 85 LtlflM~ mlJ11'11 100 jjftftftfl1 t1fumlJ1fl11ltl~1'l11ft;ftl!llUU 1000
• •

jjftftftl'11 ~'lmhnflu"Iuio"mlJ11'111 000 jjftftftl'11

2. n171I'1I!l1J1'l11ft;ft1!11J11'1I31U BSA (Bovine serum albumin)
I .... I

t"'!I01ri~ BSA 0.25 nrlJ ft;ft1tlluu1t1fumIJ1fl1l1i'ltnhnflu"Iu'IDi

25 jjftftftl'11 'IDi 1'l11ft;ft1!1 BSA 1'l'l1lJl;JIJ;JU 1 ItltlMu~ Ultll11ft11ft;ft1tl0JJ11 jjftftftl111

l1ft'ltifumIJ11111"1U~ 10 jjftftftfl1 "I;'lDi1'l11ft;ft1tl BSA 1'l'l11J1;JIJ;JU 0.04 ItltlMu~
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3. D1nb0t1Tlwl!l::1Y

i1Llllllft11f1::ft1!JaJ1111'31'U BSA 0.04 LlltlMw1 tcl~\'U'II~L'U',)

UnJ1111~~Uft~\'U1II1f'1-iI~26 ~~1"l'U'lJift11f1::ft1!Jtll:ii'U 200 taltllffi,,: Li\aJfi~\'U....
'"fttllll't'lllft~ ~aJft'l:ft::l'l'l!J Coomassie blue 10 ilfififi,,: L'II!h~JK~;;~\~15 'U'l9i

.. .It" ·~.I" .. .l ..I ~ ... ..1
~,)"I~'U'lI1Jtl'l'UPl1D1~llnfi'UUft~'t'lIl,)'laJ!J1,)llfi'U 595 'U11'ULaJIII: 'U'laJ1L'II!J'UD:1n

aJ'l":3'l'UUnJ1CUtll:ii'U~aJll.r~ll1~ 38

4. D1iiLet1::iu,*,'lruhlnh~\w'lrn;"'l!li'Jtl!b!!

i]Llllllft'l1fl::fi1!JJK':ltlth~ 200 taltllffi,,: ~aJfi~\'U,"fitlill't'll!lfitl~ L;laJ
••

ft'l1fl::fi1!J Coomassie blue 10 ilfififi,,: L'II!hufl':lJK~;;~\~15 'U1ii ufl':l~,h\llth,.,hD1:

...l ..I ~ ..r'!....tl..l
l!!iIInfi~'t'l1l':l1aJ!J1':lllfi'U595 'U11'UUl1II: 'U'laJ'lLlJ:!JUL't'l!JUIIUOMnaJ1111:3'l'U

UnJ1cutllnl'U UnJ11l1: O.04%BSA tf1aJ1I11N'lDfl'U UnJ1CU Coomassie blue

().Ig) ().II) ().II) (ml)

0 - 200 10

10 25 175 10

20 50 150 10

30 75 125 10

40 100 100 10

50 125 75 10

60 150 50 10

70 175 25 10

80 200 - 10
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~'Nft'l'1'i1mf"l~'l ,,~ftQft Lii,,05',n! 23 im'l,,~ 'UI. 2513

~o5'''.nJf''ln'l1 .'lLfoImMmnt.l7cyCl/'llllm!l'llll'lftfl1l1amlll

"N..~!l'llll'lftlllf fta-nr~""t~t«imr.:~~Ln«'lB14ii tuilmMmn 2535

~ftn"",;)"!l'llll'lft"1W'l,rN,"" ~'l"~'lL""t~~

''''l.:m~'ll1''!l'lft!l Lilt! ".IIl. 2536
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