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u n , h q h  MW.IT~IIW$ 
i4arIES 
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vnhdo 
IwIu?c&~G~~~~~~YI~~~~B stroboscope ~~~i:I63rnsm~~~fiaun1ni~9~~~~~ Strobcope riau 

viirnmma8~b d$aa&aIn~Tnd ~ c B : : ~ ~ I ~ ~ o ~ ~ D ~ ~ s ~ " c ~ ~ L L ~ J ' ~ [ ~ Q w ~ o  UI~~U~ICY I L ~ J  ~~a :~m~m$f la~dnd fh  

f i l o d ~ m b u ~ f i i ~ h ~ $ d a ~ ~ ~ ~ ~ ~ a ~  ~ t l ~ h ~ ~ c o p e  i1~qin~n$a4ddnu7'wq1~~zu7m 1 wws w~1n5n~uJsnidr~u~ 

iiu~njadriouim~ ' luaflbvd~naa~1hu"in~o~ % iui; dYurnlu6.aa.~ Stroboscope lmu&~~nn?lrri 27, 

30, 31, 33, M HZ. ~Lasnhbhmo$n~aiOJdlpIfl~wia8.1fiun(ilfiy1~cnf aaflda~17'w~ ~ I ~ L I ? U $ ~  nImmi~$fiIn" 

* n r n 5 w c m p  ~ i ~ w m ~ m ~ ~ i u l i ? d ~ ~ a i h ~  7 a h r i 7 u l d r r u ~ m h  v L L ~ :  t il:icii g miurrirms 
U b U  

v = u + at ~wm1nu 10.62 m/sZ 



~w6meis 
*dp: 3 ~? lun inh~mu~n~QJ  b b f l ~ l  T V SCREEN U I ~ % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M R ~ U T Y ~ ~ ~ ~ ~ P ~ W  UQ"IIP-L~~U\S~ 

!mha~& 1 $2 b%vl.mn~msj I hnahan~mai~?lilu 5, 10 i73m7ui7611 

wnmdnudw:wui~ di l i r la-~ua~n~n-h 4 $L~uu~ll~nkd un:%iiuhniad~5udkL~ua5u q ~ g a  
9 ~nGAwriu ~~a:Iuninh~u?iiu wuil mna,mnh 4 u u ~ ~ ~ ~ u ~ ~ n ~ 8 ~ ~ 1 6 ~ b ~ ~ p a l ~  L s ~ ~ u u &  lpinmnai 

10 h idsmaa; 1 h ~ I W I  1 62 f iu~~n%!&~n<~m~ain~~$~bplu~u L L R : R I U B I ~ ~ ~ Y ~ ~ ~ ~ ~ ~ ~ P ~  

I~CFIU~~~~RFI iwudiImnntmu; 5 61 b ~ d ~ n u a ;  ilmlwa 2 h usnu~n6iidwulni7 aiuumwqn 

11~~~uu 'b t i~ s r r - i nks~ r~~  1mfi~uva9.da9 3 i t i%wqwii6nx o u r 4 ~ ~ ~ ~ ~ ~ 2 i m u ~ s n ~ - i ~ ~ ~ ~ r n n ~ u ~ ~ ~ a u  

n ~ w r n i ~ ~ m ~ ~ w ~ e ~ P ~ ~ ~ ~ ~ ~ n w i u a ~ n ~ ~ ~ ~ ~ ~ u ~ i ~  q X ~ : Q n ~ n i ~ ~ m ~ 1 3 m ~ ~ w w n  u h ~ u n  















































































~n6mtio 
* b 

~umflijunhii 16i~rn-i~nwl~mnhu~a~ai~k~6uq::wi~J SallcyIic acid fiu Acetic acid 6 
"re. rnsntauinni-i~m?m'iusr Aspinn IPIUG~W~~~UP~~~PBI~~~W'P~~::M~~J Salicylic acid I?U Acetic acid m~u ilu 

1 1. 1 1.5, 1 2, 1 5 : 1, 2 1 llat 2.5 1 braoiakrn n n ~ ~ ~ u ~ u ~ m ~ e i a : ~ m ~ I d ~ ~ ~ a ~ ~ i 3 i ~ 6 ~ b 6 ~ a 1 ~  

W:RlU NaOH 0.1M r b a : ~ n u l n a i u ~ ~ ~ ~ u ~ ~ 9  PlaOH %mur~ud7%a:a7u NaOH 0 1, 0.15, 0 2 rm:: 0 25M 

~ 7 ~ 6 7 6 1 ~  I q ~ ~ ~ ~ E i u ~ ~ m n d ~ u  1 4 1 bla&~La 
~l?~a:a7tl NaOH d~~uIudfiiisu?fi ~F#~~~GIP%~I * IN~ I~L~~F I  Aspirin R R ~ ~ U R ~  LLFIY~W~$?UPIO. I  

Salicylic acjd h Acetlc acid $4?$b~u~Ts id6h* t 'd$dLR3:6  Aspmn W ~ ~ N ~ d 7 U ~ d I d ~ N l f l  i71G 
n?si:n Asplrln h a d  5mmhuvaq Salicylic acid f i ~  Acetlc and  1 1 luahhf l  I ~ U R I T F I X R ~ U  

NaOH 0 1M 9 8 Y i l ~ ~ f i ~ 3 1 ~ 9 1 8 ~  Asplrln ulndqn flu 1996 nTac Aspirin ~ ~ ~ L Z ~ ~ I : ~ ~ ~ $ W $ ~ I M G O I . L ~ ' U  

$win Aspirln bnmq~uiwi~~1wn~~nni? vn:i%ninuru:ua~ Infrared Spectrum d ~ v n n ~ a ~ i i u  Aspirin 

uiolspu~1nu~i;rn5~1~~nn~ 



rn3Anuwpdufi6rn~~9~ spectrometric reayenl U U J ~ ~ I ~ ~ : ~ O U $ J + ~ U ~ J L ~ ~ U  

ayw"tr&ua H,Salen 

U ~ U ~ W Q  R I U ~ I L / ~ O U  
P 

anerier1scm%w4m I L R ~ ~ )  

W . q .  2540 

a ~Ici:.aii a"~SaGm 

~nfi 

54011 7140 

¶Jw5ado 
L C 
U U G  d 

n~fr~unwu~hlhim~~n~iqa~ufi&n~~~~u Spectrametiic reagent ~lo~mdsmnauW~~au~3b~u 
d 

EI%$U~WI~ q S d e n  a15 A ~l~miou~&41nii~~ui'dwi19 li,Salen NaOH ha:: Acetone Q@6 
nnulnrii'mfi ~ R ~ : ~ ~ s ~ ~ z ~ D U P I O ~ ~ ~ ~ U ~ ~ T J ~ : : ~ ~ U ~ " ~  u5ud-i-1 L T  lin; w-VIS a ~ l ~ n ~ m s ~ d ~ r n ~ ~ m u i  

I ~ i = w o i j r n i n a ~ a ~ ~ " ~ ~ a ~ a n  A ad 

 IT A R : ~ ~ U ~ X G ~ U ~ I L L : ? L L ~ : : ~ ~ ~ I ~ I ~ ~ ~ W ~ ~ ~ ~ I ~ ~ ~ ~ N ~ ~ ~ ~ U ~ ~ T L O U  Spectrometric reagent lnli?j W-VIS 

n~d~ba&b~um5n wuii ws A bi~~~n~aarljGTurnS~n"~l ~b '* ~g '' LLar ~d '+ Ivilou 



uwhdo 
i r n q ~ x ~ ~ 6 . u a ~ m ~ ~ n w i ~  ~~i.mfix~rumt kaIui3~~~a::'uo~~~~~mIu~'11mi~ma~i)~ G M T ~ H V I ~ ?  

~rnuntjuhoci7aiiuiq4x 18 - 6C il ~ ? b l  106 CIU L ~ ] U T ~ U  46 RU M ~ . J  60 flu I~P~UUL~UU~- ILQ~U%D~LYJFI  

mu-~ad ~ ~ a ~ n ~ ~ ~ ~ ~ d i I a m ~ ~ u ~ " ~ ~ ~ ~ m : : k a T m ~ m ~ ~ f i ~ a ~ ~ ~ ~ T a n ~ ~ ~ a e r " b u n ~ ~ ~ ~ ~ " ~ m : : k ~  &i!k 
Atornlc Absorption Spectrophotorne~ry 

wan:mmiisj Sumrnmriuun~~iiuua::ni~in~3_r (%Recovery) I ~ G ~ L ~ ~ u ~ o u R : :  90 50 fiaimm::i;? 

luilan:~aa~d-rt.a1m?u~~w dima~fia~ ~ ; l ~ i n a w ~ 5 ~ d i ~ a ~ u ~ ~ i n " ~  0.21 9 pprn dlLiuJiwalo17Y~~L~i-In'~ 
4 - u  

0104 ppm ~ W U U W F I U @ ~ ~  0.480 ppm mlnm 0.009 pprn d i i i i ~ ~ ~ i a ~ ~ w f l r n t l ~ v i ~ 6 ~  0,236 pprn L W H V ~ ~  

d7iiu 0,201 pprn dunnauun~1~~angi7~6&~~ t-test wui1~n~iu~unoiuni~~i::~p1~'ud~6~ 0.005 [,la: 

~ l ~ n ~ i ~ ~ ~ ~ ~ ~ ~ 1 . ~ r ~ ~ ~ m m : : k a ~ 0 ~ n ~ ~ ~ a ~ ~ d ~ ~ 3 n i a ~ ~ f i a ~ ~ ~ r ~ 1 ~ k a ~ ~ u m ~ ~ ~ u i ~ f i " u  o 230 ppm riuaih~dij 

Tan1~~~iiEiu9ums~fifi~1~~1:ka~fii<u 0.208 pprn k~nrn~a~n7~~~an i~~d6ap l  t-test wui? i n v ~ ~ ~ m n o i l ~  

G~~GvGerd76~ 0.05 











uw;melo 

~ ~ ~ ~ n i s ~ m n : ~ ~ u ~ m m ~ k a ~ ~ a 2 : l ~ ~ ~ e , ~ ~ ~ ~ n ~ i ~ a a d ~ ~ ~ ~ 6 ~ ] ~ 1 n ~ ~ " 1 ~ ~ ~  q 3 ?PI ~ Y J ? L ~ W L L ~ ~ ~ I ~ / I ~ ~  

~ ~ ~ n i l ~ l i i & ~ d ~ ? : ~ ~  ida<u< 21 unnnu - 11 q ~ m i ? h {  2541 6?i?u~n%da AAS 

~animnaas I u n ~ m n n o u ~ ~ ~ i i o ~ ~ ~ n i ~ ~ n ~ u ~ a ~ m : k a I ~ e i 1 ~ ~ ~ ~ ~ ~ 0 ~ a ~  107.5 W U ~ I  dhi~aier 

f i u ~ w r ~ a ~ u ~ ~ v u a ~ d ~ m n 1 1 ~ n ~ ~ i 1 f i p 1  17,44 ppb Gjau 9,33 - 48,16 ppb dmol~~~n~murrrnnd~G-der 

ANOVA LLUU CRD 0.01 L L R ~ I U ~ M ~ F ( O U M I T ~ I ~ ~ ~ J R : ~ ~ ~ I  
n5u~odnr&ud%?~gu$aua:: 90.91 d m ~ a ~ u ~ u m d n ~ ~ u ~ ~ u ~ ~ ' ~ ~ ~ ~ d ~ ~ d ~ ~ n ~ v i ^ ~ n " ~ ]  3.61 ppb fl8u 

1 7 2  - 7.30 ppb dilnmaa~bi?~ ANOVA LLYU CRD W U ~ I  b b ~ ~ ~ ~ ~ 1 m n d 1 ~ a e j ~ ~ f i ~ ~ d 1 6 ~ d 5 : : 6 ~ l  001 1u 

rnn~~nnrn%wufi~~mw::~a bba~c6~3~~~i~n'uei~a~m~~~uM"nsmmd~wer1~1am~"~~~um"ba" 



uw6~da 
~~nmiiinnt.n'qn*mwui~el~::ni~"uoJ~i~~a7u3 3 Bitn d 4 i ~ l i ~ ~ u ~ ~ ~ ~ i i m ~ ~ a ~  Tw5mawy? 

&u?~n,m~~~nfiw~~6~ufi~1wn~1~1a::36n n w  td6~c4: b u a : s J a - J ~ ~ ~ ~ ~ ~ u n  ~ ~ a : m ~ ~ ~ w i f i u ~ w ~ a ~ x ~ G n  

rn:k?~Lar8dnz8ii?urniad Atomic Absorption Spectrophotorneter L ~ O L G U Y  1 ~ ! 4 ~ f i ~ ~ 7 $ 1 3 ~ ~ ~ l % I b i ~ r b . n "  

qmmnnm&fiarrnwt wui1;~~iua1u~ni~~m1un~ma~ina~1u~a\1 3.92-5.40 gi100 cm3 2 I iiqari14 

d i ~ u ~ n m ~ m o : ~ i n ~ ~ n i ~ ~ ~ r n ~ ~ ~ u ~ o  3.92 gi100 cm3 il2uaan~6du 7 ~maq1u~nna?iluini3.lu n i n  Wa fi 
%ua:ua~~~;ld~rrma~Pbu479 0.0413 - 0.1300 ~wjwllnsnid~ri~:un::~~u~wba~1::~f;:nm::ka~~a~~~n::~o~ 

4 ~ 4 7 3  0.062 - 0.072 LLaE 0.041 - 0.180 mgkg rn~srri?Gu iui;muaiiua ~f ia ; rnn .ma~~n aqIu*q~ 
3 ab 

4.59-5.86 g/lOO crn asatmssaJ~~5afi~wam~U?uda~ 0.0417-0.0107 bwunsngax L L ~ ~ ~ B J ~ N ~ ~ M : M < ~ I  

rn:i3afl:iJn:$aU~uia3 0.053 - 0.077 an: 0.026 - 0.320 rngikg muFii61. d2~~l~iblalil~ijn dfiuln 
nsna:Mn 6.02 gi100 cm3 5uua:raa$ia&crun 1,5383 bwun~nidla~: ~fiu~mla~:~linazka~~a~ 

&naa 0.075 bra:: 0.129 rnglkg mluil611 







flw6mio 
7 $ ~ m ? ~ l s : a d n ' r ~ u ~ ~ d ~ b ~ ~ a u d  (Mobile phase) d wui:aui7~%rna~~n~11dguaan 

o m  m ~ r d  w a m ~ ~ ~ u a r n d  nnunnInrii m ~ i ~ ~ ~ ~ w b u Q o 1 m w a i d  mw~mrr~nuu m ~ ~ u  9171~ 

wna7~67 m";as~u~~zrslp1bnsiimn bfld mder&wn$ ~ia:nd&fn ~ ~ r r ~ w ~ ~ n ~ ~ s u ~ ~ m n m ~ ~ a d ~ ~ a a ~ ~ u u  

fiNsTnmng~ w i u ~ ~ ~ ~ l f i ~ l f l b ~ i 1 r ~ ~ ~ ~ u ~ 1 ~ ~ a a ~ 7 s ~ 1 9 6 ~ ~ 3  wuji wuiuan : 1% nsma:%in 130:70 

V/V) L ~ U L ~ ~ L R ~ O U ~ ~ ~ M U ~ : : R U ~ ~ ~ % T I ~ ~ I L U ~ ~ ~ L ~ ~ U D D ~ ~ ~ ~ ~ I ~ ~ O J ~ ~  d ~ f  ~ I I ~ ~ ~ ? v I ~ ? L ~  mnd1ld~wn6 

m-illn'n iratvi w~mnGaau thummuail: I % mmadin (20:80 V N )  i i l u ~ * l a m d o u i d ~ ~ ~ 7 : ~ b ~ i j i ' ~ ~ n 1 ~  

irunm&aansin .aiw.lrnSdGu iu~~uuls~wufii n~rdw~em~unrn~rvd mnuam~mui L I A L ~ L ~ ~ I ~ ~ ~ L % J $  

w~eu&rnrnmmuaii ;nnn~~I+~~cLndau~~yIui::au du?rnn~~;~ifi~inmmb~~u~~a'i~~ai3~~d~~~~6~ wu 

ii I U ~ C ~ ~ S O . I ~ ~ ~ T : L ~ W T ~ ~ I W ~ I ~ ~ U ~  mm rir&~wnd mmI6n ' F ~ K J ~ ~ ~ R O U  WVEPJGU 011~~57iila~G7 m~brj 

wamslruamu*l rnsuanIn~~ L ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J w s " B ~ ~ ~ ~ ~ L u o ~ ~ ~ ~ ~ ~ ~ ~ ~ I  L ~ Z U  0 0099% 0.0099% 

0.0083% 0.2908% 2.8851% 17920% 3 3787% 3.4418% ILHa 0.0858% Qll#fil6¶~ 
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ms~h~~au~n~~u1~d~~nmilr1n~2:~tl'u~~rn~, d 8 u n s ~ 1 ~ m ~ r a n m d d ~ i i i a ~  ~ ~ u ~ f i ~ u ~ ~ ~ ~ ~ ~ n ~ ~  

RI%~PILLWIDL&J ~~~:mmiifl6~;7~~~~w"a~1a:a1t]~'~ufiuu *iml~sn"m~~i)n6aiiR::a7udbp1~~::~~ AEI 1% 

HCI ?U CH,OH ~ : " I ~ ~ " ~ J " ~ B J ~ W L L ~ ~ I $ ~ ~ P I ~ G U B ~ ~ ~ ~ ~ L ~ ~ ~  3 $daai~;?ri~ wammrnaaw~ I & U L ~ L ~ U L I ~ " B ~ " I ~  

afim&l&w e & d  

~p%a~1w~rs l ;~ui~u~dir i in6~ u?~n;-iah rlwda dn.1 
'u 

manns~iulrbrw - - 100 77 mg1lOOg sample 

~d:onGdgrn - - 93.48 mgllO0g sample 

n,~n ~ l d % d 7 4  - - 110.49 rngllOOg sample 

~ h r n o u ~ ~ ~ I m I ~ u 1 i i u ~ ~ n " ~ 6 a ~ ~ ~ n ~ , ' i ~ ( n ' ~ d ; a u ~ ~ ~ l ~ ~ ~ ~ : : a ~ u ~ ~ u ~ ~ u  
N 

m a n n ~ ~ i  uu L L ~ S  - - 93.13 mg/100g sample 

~d5~1nfid~p - - 92.22 rng/100g sample 

fl%&d?lad35 - - 11 0.31 mg/100g sample 

rnstiriolk~od?& ~~f iu7ruuau~~uiduf lna"b~u~~i~ uFin~~afi~&~us::~u6afi~~::~~myufieru 

~ ~ u ~ ~ ~ : m a n  LLHAXM t im 



~vriineio 
Y V  

rn~dnw~nkii ~flun~iimndfiar1~m~a~~~m~n~~~::~d~~~i~~t]~~n'1mel~u~~~41ua 3 d% 
vi~milm-ildidLiL!ouha7qu 2541 R J L ~ ~ U I ) U ~ $ U ~  2542 ~rnovi~rnfii~n$ (n7ir-lh ;un?iu~~wnzn - 

m ? ~  ?~u~%?mq ~mim4~ri?us~~1-lmhau~~a::~'~'bm~~~~) ~ ~ ~ i f i ~ i w m q a i ~ i r n r i n n  k u l + m n ~ f i i a  Kjedahl 

method ri?HiiJniS~LnT7~"tu161'SL~u~.JMum IYIRQF~?+ W - spectrophatarneter thM%JfIlfiLRTld 

dadivio?d~hd~c6~& mnitn%Atornic absorption spectroscopy h ~ i i ~ n i j ? i m n d  TWLLMRAUU~ 

~ ~ a n d u u l 6  
wamsilnwiwuii ~ 3 7 ~ % . 4  i ~ a n  j ~ n j 6 T ~ l q  ~W~~~U~:M~~PRI;UDUILR::IU~~TI~U IU~U 3 &a fi 

fia~ruafludm 11.67 - 33.33 i i a i ~ h 6  7.33 - 8.41. 17.26 - 2577 L~D:L&Q 20.09 - 41.59 muii6u 

~razf iu~ruIuhwuk~w~m ~ o ~ o i a i r ~ u ~ s d u . m i  iw:~niinaL+uuduanuiiw~AuqelyI~nkJ 3 dm ii 
fia.I7~a$ud=a 0.36 - 0.74. 0026 - 0.070 i~a: 0 270 - 0 573 I L IS$L~~  hn%n?i?~nn&uh 8 ~ G I  

3 wnm-#inu~wui~ n77a-r~ &a% i~a:iun?.%slq dfianmayIui~a 16.67 - 30 21 idai~hh 6,98 - 7.91 

bba:: 18.83 - 22.63 bfl0%%6 Q I I U ~ I ~ .  

" ' X  
wnmzWnw7 wuii rnAri i /u~fin ~i~IdIu6uhu11un-n iia1r-n~nri~%ui~wdup1n u ~ ~ ~ I u ~ u L ~ ; ; ~ u ~ I u  

~ ; ~ n ~ ~ r r r h r n n d i a ~ d ~ ~ u ~ ~ f l a ~ ~ a u  ~ ~ a n ~ i j i / u ~ r i n r i ~ u m  

viJfi~ui?udunn ui4nm7 wd&u 



unrw6mio 
a, b 

m s i ~ u ~ i ~ i i ~ b r ) ~ ~ : ~ ~ ~ ~ ~ i ] ~ n w ~ ~ u ~ ~ ~ ~ ~ ~ ~ a i l ~ ~ ~ ~ ~ l i " ~ a ~ y " %  T m u i ~ r n i i m n ~ w i f i ~ i m  

w r n n ? u n n n 6 h o i ~ ~ i ~ ~ ' u q ~ n ~ ~ ~ i ~  7 8 ?nlG~~ri ~ " ~ I ~ Y ~ s E G I  i u 7 j u w i u  I i n ~ w w q y ~ m n n u  im 
B d wnn~u~nrni yau?m~3sd7 d:w~uviiu-~uqu imhumwdx3wr L L A : % ~ ~ ~ M &  

U L l l  Y .  

bu~6u~~adu~Baxa:: 1 ~154 nbG I %#I 10 k m n u  2541 ni$l 2 id 12 unnnu 2542 ua: 
U I  

n% 3 12 qr1~7w'uB 2542 11~:%~1%11f iCi?i l t j79~~ 3 471m61U9; W - VIS Spectrophatornefer Model 

Jusco 7800. 

w a n ~ m n e a ~ w u ~ ~ ~ d ~ ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ n a a f l ~ u r i " ~ " ~ ~ ~ ~ b ~ j ~ ~ ~ w ~ ~ ~ ~ i i n " u  0,021 ppm fi& 0.008 - 

0.067 ppm ~ n ~ i ~ n ? m ~ ~ a ~ ~ ? ~ 1 n 1 ~ 1 n a " ~ t ~ a 3 ~ - 1 b l m a ~ ~ 1 ~ ~ ~ i  L ~ U ? D U ~ :  87.338 



uw c. E rmwpLBnhsquM 
rl 

LL~GRL~ ~dd: mgoo~o - 61m.o 3aa ,d 'd wil mdd mgoo'o - 9~100'0 urw!a 'mdd 09000-o - 

CCaoo.0 ma ,d 'd nMbLrB ~WLMO mdd bzz~0.0 - EPOWO aaa ,d 'd :uir wdd zeooo,o - zrooo.0 

uuPla!a 'wdd 66100'0 - Lt000'0 LCIa ,d 'd nMhuM FlMQlfLML@ 'udd 98100'0 - 6E000'0 3EIa ,d 

'd %Ti1 udd CObZO'O - ZIOOO.0 UIIPIOI~ '~dd 82000'0 - LIOOO'O ilaa ,d 'd WLWM OWULLLMLO F I ~dd 

~POOO~O - POOO-o aaa ,d 'd :MI ~~dd PS~OO'Q - so000 o uvra 'mdd 6~~00'0 - ~8000'0 Lac[ ,d 'd 



n1~arnlliumw6n i~n:nrn"qPut1hai7~ h u ~ ~ a ~ ~ ; i w u ~ w ~ a n " m ~ i n 4 " n ' ~ a a e i ~ ~  hrnsrtiin~bwuiiu 

61 uiBnm~~uun?uweu bu'L* Ethanol so 1rlo%u6 ~~azii71pl mfiuui c;l w:tii'klusriA ~&aan-iw 
Y v 

~ n ~ ~ d 1 k  3 bi?odl4 uilrnm:vial rdn 63u~~!!n:o.ldo W-VIS Spechopho~orneter L~&IL~~UUL!UY 

~ d a i i h 6  nnana~.uu~ aflnlu~163ili1~~~ 3 had14 riaucj~u ~ ~ a w ~ ~ c i l u ~ ~ ~ i l J n n ~ & ~ ~ ~ 6 1 ~ L r n ! a u  

t muii~~~a::b~n~a~l~~wuiiu 

w r l n ~ m m a s w i ~  m~~arnm~~u~cjidln~auLLnu~u "bu&he t i ~ ; l a  1, 2 LLFI:: 3 &dil~~h&.nm 

nna4uadr~Wn 17 98 LLI~ ;L%~.  82.35 L I I ~ ~ L ~ U ~  ~ia:. 15.73 ~do4~h6 pnuri-161~ ~ n ~ u ~ r n a ~ ~ u n ~ f i - ~ ~ b  

mlauiip1'liiiu luiiharildd 1, z iia: 3 dr~la i~hci  nirnmfi~aaa~~Wn 1-19 a1ai~k6, 67.05 rdujih6 

iia: 3.37 ~ i a f  ~ 8 ~ 6  rn1ui169 

n~lirnmdwlmak ti3uwiaJia AAS I L ~ ~ L  r n s ~ m ~ a a s ~ o l a k a ~ u i i ~ ~ o t i ~ ~ X X ~  

3 67i?s47~ r i u u ~ i u ~ ~ a w ~ ~ ~ ~ u ~ ~ 4 o ~ n ~ i l ~  iuqcjldintau~muiiu irattjrniiauunufiu 

unmmmnamui7 mm4o~nsa~i;u~fi~6bn~a~Lbmx~u ~ u $ ; l h o r i ~ o A  I ,  2 une 3 iidoiW "73 

amnauaw::ka 83.35 i ~ ~ u $ ~ h i l ,  90.37 il]u~~%d aii: 26.03 ~ ~ ~ a i ~ h d  m7uhiiu i ~ ~ t . i n $ a ~ n ~ ~ ~ d u s ~ ~ d ' ~ ~  

~LRE~~ULLMUGU 1uLhari1A I ,  2 LLX 3 i ~ f l o i ~ h 6  msnmama~n:i?a 52.42 , 87.28 

1daiGu6 ha:: 8 30 ~dllu$~h6 m7uii16~1 iu1nnlsnrnnaaii~7sri1~$~ 3 k a l i i ~  & a c j ~ u ~ d n ~ n n ~ d u ~  

ti7ucjid miau unu~ugl::a(p~amii ida-ln7a&umei;? uc'i~ii'bi LRGOI_~L~MUGP.L L~UGI i u ~ u i ~  msunuGuam 

G U I U L M ~ ~ ~ L R : P ~ : ~ ~ ~ ~ G  



Ilwibeio 
. r "  

J I U ~ ~ U R ~ ~ ~ ~ ~ ~ ~ ~ : : F I ~ ~ L ~ ~ ~ ~ Y ' ~ ~ ~ ~ ~ ~ ~ ~ W ~ ~ U ~ ~ ~ W " ~ L ~ ~ : W R I ~ ~  13 ~nInurn;LalmaIa$ii?u 

n ~ n ~ n ~ i u b k i  p~ 2 0 - 2 5 Iummrin 1 - 2 &ha slnnznnurnsa~~iu~wniu&a~~~wiuaa 95% nis 

nmnaawui? rjn~~n:wa~~~oin:~rn'i3::i1r1's%~i~~wn~u~~~$1n~~~n"uI~ n~ucin~~a~i-waI~~ifi~iw~wn~p-l~~ 
fi 

k ~ r i  n&;,, ns:duu&u? uvinrr ~ 8 u ?  i~~:m:fiu B-~ijfi~sar~m~wniiu~aunt 6 2902 f 0.0787 . 6.2571 * 
0,0449 . 6.2388 k 0,0225 , + 0.1379 m1~Fi iGiY i i ~ u n ~ ~ d ~ f i u i ~ ~ ~ n i t l ~ ~ u n a i ~  bkkri c i n q d  

* A d  il& q f l ~ 0 9  813IDfl ~~fi~bbaL[~% N B J ~ ~ & ~ ~ N L W R ~ ~ % ~ U R : :  4.9432 $ 0.2283, 3.6731 k 0.0358, 3.5021 k 
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611~l%n h ~ J L % E ~  b b ' u ~ ~ $ & ~  Salmonelia typhi, Seratia macesen, Bacillus sp, , KjebsielIa Pseudomonas 

8 7 ~ 1 ~ l f i ~  E91~ii7il d?~~1mfi~~~6~1;9n~bw~~~~~14nflu E ~ n 7 s ~ ~ ~ ~ ~ u T r n ~ ~ ) s  LLY nfl~uln' 





unhdo 
~ & i l n l ~ ~ 1 ~ ~ . 1 \ ~ ~ 1 + ~ ~ ~ 8 a a ( i l  (Croron iigiium Linn,) U I F ( ~ ~ I U ~ I W ~ L ~ U U Z ~  ~Iil~7kk~7 

wnarfiuai~~mumi N R ~ M I ~ ~ J ~  I 0, 20, so oa: 40 ~da ;W 8nard75u uhriiIi~m;mvjul~iu6ui~a ddsn'lu 

n-n-fi auirnGuFiuciiqudnm~ so imW mms An 18 ~mG~1815 S-I~PDJ$I~ 20 - 30 5~ & L ~ $ ~ u M ~ ~ L I O B ~ ~ ~  

Pormacea ~ p p .  d ~ ~ u  5 571n:n:fi~ ~ ~ f i d r n  Pornacea imulms dwau 5 5~1n:wG- j,innimmslns 

WU;~ "7'd"b3~7g'in"~?in~~(ilfl~i]FI$ 40 ,LEI:: 30 ~dai~hih lii~fi~numier 100 ~ i o ; h w "  rnulurmi 3 fhhd 
aodadxllftn 20 ~ d o j ~ h 6  MsumluMNn 100 11~aj~hd mu"luna7 4 &h;l ua: l o  dof n~uh.k?ai 5 

kla~ h~%.pnn?ur]u w u i ~  ~nu~m%i%inugnrnkd 100 ~ i a ; ~ b i  

u a n a ~ n 6 d i i l i 1 m ~ i i n ~ ~ d ~ ~ i 4 ~ f i n ~ ~ n I ~ l ~ 1 ~ ~ ~  (Datuia mete] Linn ) I~~~~~IIIJ~IIWLJI~-IIG 
azdun L L ~ ~ ~ ~ ~ T ~ ~ ~ L J ~ ~ ~ ~ ~ U R ~ T ~ ~ ' ~ L ~ L ~ ~ ~ ~ " P I ~ ~ T ~ ~ " ~ ~ ~ ~ I ~ W ~ ~ ~ R D  d a ~ d i ~ ~ ~ ~ i i c i l ~ ~ n ~ u d ^ ~ ' b w ~  

~ h r i ~ u ~  wmiiuuiGlmu onun?iu t6oi74 q 10, 20, 30 an: 40 dilailhm' m7uii16u d u i n f  uii~Id~m 

~u~~uu6un$i;lR~~un::~::~~ u ~ q  20 - 30 iu a~:!6iivi?mxldaunu~]~~a~ 2 aiin Fis Pornacea ~ p p  LLFI:: 
, . 

4 d a  
Pomaces insularus atjisa:: 5 4qialn:a:C~ vs~nnirnwaoswuTd? MDULT"~D wnamrju~i~~fim~in~udibw~ 40 

~ i a h h 6  MOUB:~UMUW 100 ~dak%dniuIubatn 24 hhd dnaiu6ki1.b 30 ~ d a S ~ k 6  M E I U ~ E ~ U  80 
6-6 s 1 5  ~ d a i ~ h 6  il~uinnuouslui zo ua:: 10 ilra$~%d ~aus:awrGu.~ 40 ~da.r~aummmuu h~kqmnwqar 

PI V wuii wuumaTu.rrra?na j I w iduS~h6 



uwiatio 
P C  U C l d U  

mziinu~dmv~~~n"I~~~~~~~I~~"~mi~~a~ilij~~~~~ii~]fii %vrind~:$ nmiiSnu~nwua-i~nq 

~ s : n ~ n ' ~ ~ a ~ n w l s i i m ? ~ a ~ ~ n  amw nnrntiu~onumu'li~~va~~n n-iijkIi:ludnny ~ ? U T E ~ ' U M " U J ~ U  n-13 
b b a a 

6ii~unii~nu~~i~C ~ $ n a ~ ~ u n . 1 ~ i 1 8 u m n ~ ' w i ~ ~ 1 ~ o ' u ~ a  mu 2541 namau unslnbl 2542 bwn17 
I. . Y 8 ,  

v i . ~ ~ ~ u n ~ s ~ l n ~ ~ ~ i i u ~ a ~ ] m ~ i a ~ a ~ ~ ~ i n n i ~ - s a ~ ~ a ~ i ~ ~ a ~ i ~ n " ~ ' ~ f i u ~  ~~~,1abi~:nuaa~iiniw~uGGi~1ada 

msi6ry~iulmua;iljnL~ilI~un~~~im~ &d 6 i a i j ; l r 6 e ~ 6 v ~ ~ ~ ~ ~ i n ~ 5 i i ~ a ~ ~ $ ~  ?nw~i~wudi~mo~ak 

i r i i ~ u m ~ n e ~ n a w u ~ ~ n i s ~ ~ s a ~ ~ n ~ ~ 8 i a ~ ~ ~ ~ ~ ~ : ~ n w 1 ~ n w ~ s i ~ ~  7 m ~ ~ d i m ~ ~ ~ . r : ~ i ~ d r i ~ ~ u m I ~  

~rnudrim~sdmufta pi~.unr"l?uu~ d7uaw~m $~uanrilw-irmw a~nmsdisquwuyn 3 6 n  

!dhd 1 48 Amorphophallus campanulatvs Bl.ex Dscne lEl%~lwW LqUh 14 U 3 k ~ i  d 

n+Juduiln ~rrjuann~~i?uCnindi~4u~~i\n~1un~~ufi~~w7~ ~ " ~ P . L ~ E I  o ~ u & ~ ~ u ~ ~ : 8 i u ?  L~URW~~"IIK 

h n n b i ~ d u ~ d l s n i ~ ~ ~ q ~ : : 3 d ~ m ~ a  nn~5unnduuomnaamsu 7 fl? r i m w ~ n r n ~ a ~ d ~ n r ~ ~ ~ ~ ~ u I m  w.ui'k 
&qbniia:?xixG q n ~ n ~ ~ ~ a r ~ ~ ? u ~ a ~ ~ a ~ i e ] ~ : : n a ~ a ~ ~ ~ ~  $hi 2 i n  Amorphophallus atrodridis- 

Hett. spec. I u i i h ~ w i h b ~ ~ ~ a b i i k n " ~ ~  ~ n ~ d ~ d ~ i l m ~ i d a ~ n ~ a " ~ u ~ ~ ~ ~ n b a * ~ ~ ~ u ~ ~ a n ~ b u n b ~ u ~ ~ u w ~ ~  

67uh O ~ U ~ I R ~ T ~ O U ~ ~ J M U I U  ~ ~ ~ G R I u ~ L ~ ~ / u P I I ?  $7 ~ F I U I L ~ U  Li5an~m~Wi:iI&rnia ijurrinr~nnuansin 

3 v i a  viuaij iIun~ailn~ar~ an ~Qunnjatl amw ~ ~ ~ n 5 a r r d ~ n i j s ~ ~ 6 u ~ m  w u A u i i ~ r u \ i ~ M ~ w ~ u ~ ' i i i ~  

y n ~ m h ~ u i r i l r n d ~ : : n ~ ~ i ] ~ ~ ~ ~  aiiad 3 48 Amorphophallus oncophylus lu R ~ ~ L S U ~ ~ L J I ~ U ~ ~ ~ G  

i a f iu~nqhduan nwoannFi?uiar~~nrii~~u~~an~~erna~na7an niub muhfi&uddu2iadai u 

8snC~w i r ?  nnuidua21min n n ~ i h d a u  mw inniiaardyn~~%ituIrn w u u i n m I ~ u k ~ n & r n < ~ u ~ ~  

C I ~ ~ U M " ~  L ~ ~ : ~ I u ~ P I ~ ~ ~ J ~ ~ o ~  O I M ~  



I 1 

"dils~p-l?<u m~hniia1~+udr~5r~nitl"16an1~d~hain~~1m1er"I~~7~aw 

~~II~UTI~?~&ILWW~B 9 .awq? 

@lib I.  u1~aiailna31 L L % L I ~ s ~ ~  LI 

a u74a17Gfmw4 riUiq 
3. wunyY6~16 LLRJCOU 

Id[~~simru?m ~7n1nrnG~4rn fin u~ narn&h) 
~ ~ G &  W.q .  2541 

a197a6kGnw1 u.w~riniruS 
d m 

fi1911 937MU1 

-ii%~%40 5748141 

¶ J W & ~ Q  

m s i h n e r i ~ ~ ~ u d ~ ~ ~ ~ n ~ u I ( f i " ~ n ~ 3 ~ ~ ~ w o ~ n ~ ~ n ~ u I u ' L t ^ ~ ~ ~ m ~ n ~ ~ " u T r ~ ~ ~ ~ w w ~ w  il ,awqi 

rnshnemi1~~6ou T]A?RU - EWICIU 2541 IUU^~L~N~EITMIS,  i n m ~  4, n%Cn 2, dirind~~$m, M G I ~  
I ,  w54n 3 

I r n~ I~u i i n~na~r r  w ~ ~ i i ] u " % ~ ~ m ~ ~ ~ ~ ~ u ~ n ~ : : a ~ u * t ~ ~ a ~ u n " ~ l ~ ~  ~~62~1x1 & ~ l r ~ n l  u S G n h ~  
~ a m d  & o ~ n u ~ 6 ~ i l u 8 ~ ~ ~ ? ~ e ~ ~ ~ ; 1 ~ 1 ~ ~ ~ ~ ~ ~ o i a ~ ~ m i l : : i $ ~ ~ a " n ~ ~ ~ ~ ~ 1 n ~ ~ ~ n " ~ i l a n ~ d  u+~nrn~Als?s 

wur?m+uXnum 4 10 aa;~rnu$ 14 i~riiid 19 iiiF( ni~i~udwui~iju~~~ni~rna~Iu Divls~on 
, , 

P I m u  * 
Chlorophyta Family Oscillatoriaceae'LLa:: Family Chlorococcaceae ~ ~ w v w u u ~ ~ % Q ~ A ~ u ~ ~ ~  Division 

B 
Cyanophyta ILB: Division Eugienophyxa ~~tll~i1tifiaiiltM~rn8awel b~u949~36bm 

iinl~naw~~~nninu~.v~~a~~hu~~nw~~~ id1 p~ a d z i l i ~ ~  6-16 - 7.31 ~imuddfliMfiuLrn:i 
Y 

na-iu$dumanmian7 LL~::~~LLHQ L L ~ ~ C O  u 



wqn<1u2u 2 d m i %  
Y 

Amorphophallus onwphylus. qn~GannuR~nwruv iawqn~ i~m~~a  % (676~95~) ~ R M L L ~ ~ U O ~  

' I l u  di6ilmiaiuu t i i t  (i?iu"bu) unli~:anna 5 - 180 cm. R ~ 6 u 3 d a r r d u f i u 3 t  iiynui7Q fialBua 

iaudu%maamn'lu Iu ~3uhr~annfilumaiu sou'ludunffu R3duAau wuIu~u.;?uua:iu~~~uaIu~ 

iAu ~ r d i n m d  d.rJuddtiliiJ+ ~u t i ~ u u a ~ l i ? r i i a n l i 7 d ~ ~ u a ~ ~ ~ r n a 7 ~  r i u  mnyn ri~u~vnmm? itiu 

~ ~ n ~ i i k u  ~~r~uiir?uh~nu~T5nw"o~$~ &wuadundim6 !a u ~ a i ~ i i u ~ d a ~ n i i a ~ ~ ~ ~ i ~ f i b i i ( p t a ~ n i ~  

T:RIHL?~J 

Amorphophallus carneus Rid1 ~6~midw~nwl~slm%" $a k (~7$uiuu?~) L ~ ? ~ E I  $l66ufi9nr?ar 

~ ~ i ' ? l l ~ ~ ~ u  Y U ~ W ~ J ~ J ~ I M  u T J ~ ~ : % I I M  40 - 50 cm. ~ ~ % s r ~ L L ~ : ~ ~ i r n l a  LbnU bbm9 ~~uaadt??~kI&8 

Glmiauun~~ Z U C ~ ~ ~ $ Q ? & I U M C ' I ~ ~ A U ~ I ~ ~ M L ~ ~  W U Z U ~ ~ W  ~ ~ ~ m l i i ) u d i ~ u ~ ~ u i i T ~ ~ ~ ~ ~ ~  Q U L M G U ? L ~ ~ ~  

a t G m  d ~ : l ~ d t a . ~ ~ n 6 m 6  ;a l i~d--~ui i?uhbnd~~a~~-~q ~ C L ~ ~ ~ I ~ ~ U I ~ ~ ~ O ~ M I T  ~wuslaa~na~md f l u  

u ~ a ~ ~ ~ ~ ~ ~ o ~ n ~ 9 ~ ~ ~ 9 : ~ ' t " b f s " b i i l p l a i n ~ % % t : ~ 7 ~ b ~ ~ ~  



lilwAmeie 

n n r n . r ~ n w ~ ~ ~ a r d o ~ ~ ~ ~ u l w ~  l o  ~m lui1~10Li(a1 c ~ M ~ " ~ R w $  L B U ~ ~ I J ~ U I L ~ U ~  4 &a 

tdu.rj 6 6 m  ~ R L ~ L ~ ~ ~ ~ ~ ~ W ~ ~ ~ ~ ~ ~ ~ % ~ A I U P ~ ~ ~ ~ L R : : ~ ~ ~ ~ ~ ~ ~ ~ ~ I U ~ U P I O ~ ~ ~ I ~ U  ~ L L ~ ~ ~ U C I J ~ I  %iu 
U P  

Lr d P  U d U  ,:I,? Wi~mLalu d-muunnm6~i; l i r  i&itml~? (Epidennjs) radd~mw~w&uhllffu * ~ J E ~ I L ~ U ~ L ~ U  

a" d t d  * 
~ ~ u u ~ a n ~ a m a ~ ~ w ~ ~ a  L U O L U ~ ~ ~ ~ ~ ~ V ~ O U ~ ~ L ~ ~ A L W  u~&i tua  i d  10 4 m  ~ ~ I ~ I U L L Y U ~ M ~ I  WGLRPI 

~Id~I~f i~hL8vrain1a61uuu i6a~dnyij~uu~nniidwhL6u7 h n n  h~unnimn~=i:nou6~i?u 
L. I 

L G ~  t0awmc8u7 ria hr2i w ~ U L L Y ~ L I L ~ ; ~ ~  ~d~daar3&ma~u&f i~4aa"  i! 4 d i m  Q ~ G ~ N & G U !  

5 6 m  d ~ ~ 6 ~ u i . n n 7 ~ i l n w l i i  22 rnw mn!$wlun 10 6 m  ~ ~ n r n n w n  24 n7w ~arn~nrilu 

Tn~&mmuunnih 10 ~ I W  



ruw6neia 
m v  A 2 c  n u ~ ~ w s u n o ~ u i l h i m s ~ n ~ ~ i l ~ ~ u o i ~ ~  7 Asjwneiam~a~~&~a4~ui7aa~a burn~finu~wn 

6m~d&blw%q ~1~142189~8uCi?~dn~1491ad611%~1atb~fid I~~~~WTOIM~MIMIII:~~I(P~~~I%N~~G~~O 
I BilBfim~ klad~ 'u&u~~j l?  IW 6 m W i l m ~  Gdnrin 0.05 niu ida imiuar ida  e ~ n ~ u i i i r ? ~ t a l d a h  

s~mddxnuil6qi?u vuubr~Guukrvim 0.9 nisr &rni~~nu 60 niu 63wnug 300 6j~AWm-i ~rnu'I&i 
u *  uaGm~iri ~luw%il?nunn ri~uwhxiou oli7m: 1 Bns i%ada 10% ~ i i n Z w ~ ~ ~ d ~ u ~ r n n a " t u ~ ~  

i d d  P* ~ v i 7 i i u  L ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ u w ~ ~ ~ ~ ~ I ~ v D ~ ~ ~ w " I v I u L ~ w ~ ~ ~ ' ~ B ~ ~ ' I I u I  12.5 crn, 15.5 cm llnr 175  cm. Lgu 

na? 10 iu w u i ~  ~ivmilai~irimu~~nai1jRiu1~ii~m u u ~ n ~ ~ i u ~ ~ ~ ~ n r n ~ . u ~ ~ n ~ w v u ~ r n  I 2.5 cm 
YU - a e ~ ~ ~ ~ ~ u ~ i l u i ~ n  1~a:~u~inu:aila~~u166ni~Iu~~~~~~~i~~ 



un6meia 
r n ~ ~ n u ~ ~ m r u ~ d u g ? ~ ~ n ~ a a c i ~ ~ ~ u ~ ~ m ~ ~ m a ~ a ~  iimuvi174 ~ ~ ~ : i ~ i n ~ i i l u ~ d  B ~ ~ D R :  3 Biwa 

~ U G ~ M % R W ~ ~  47~~6iauym~u - h ~ n u  w .n. 2541 w u ~ n ~ ' b n l ~ ~ ~ ~ s i o . l B 0 % 1 ~ ~ ~ w n o i 1 ~ n " ~ 6 ~ ' ~ ~  I 9 

t i n w  &<mi~iljtn@u!di 9 RQR $a AS~~UJUUS s p ,  c u r ~ ~ l a u a  sp.,  ~ a c ~ y ~ v l a u a  SF,, ~usarivm s p .  

MYcor sp.. PenicUuh sp,, Bhwnpus sp., &ept~thux sp , ,  ~~lchoderma sp. L~a:&nflbaimmim 

njd6 (Non - identified) ImoaQndwuanndr?m~a Asperaus sp. huwrnarnumw~a~Ru~~uil~Qu 
I Y Y ~ i l ~ i r y d ~  wilaia4iuau~~~~n~~n~~~u~i)~~am I m o ~ u ~ w l i ~ n u m d ~ n ~ a ~ u i a u ~ p d i ~ a : : ~ ~ ~ ~ ~ n i ~ ~ ~  

n:mpn.i % J ~ ~ ~ N M I J ~  25 oosntaadun oa:Rri~ p~ 7.02 
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n i ~ d ~ m ~ u ~ ~ n a ~ 1 9 1 n ~ 1 ~ ~ & 3 ~ w a ~ ~ 1  ~ ~ ~ W S B J  
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