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99 JHJddW, sSBLBO ddlsjttOlskzter | G dzQo ' ,
dmmdz] H so BEzd W6, dzO 8 © Mise Mise j dzdz’ = dmmdzj H s
dzdIlsj ttOlskzter , 584 di® QBS AztssBdagj2mis o § dzdz” = d

OQolststetseo d fteddztsy § dzd W 66 Mis@OEA @ OF L diz®©% J di
Isd $MisO, MtsH ] 48l ifxds 5 O Mg W ,
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Lol of murtouvupr 3 fa T

J ZOMmlsswh jj otej di3%W dzOB dz¢ HOJ Ismw  Isj dz
WOttdsOyjolsduimédres MEeMmMlsOdyd?2 d oj Clststs
dL CdzOMMO MOR Otets 9, BdtslstcOdzW st d30 y
WiV sted dzd tetso Odzd J . ltotsdL otsladz J v & dpvsdh
WisW sted dzd tets o Odzdz” d3d mMoOr O Od3d , ddzj ¢ Is
dzj € Otefmlis o j dzdz" d3d odJhiMmlss O3] ftocdtotsH dats G
MeH j )y Ols Hts h jMmisd WsMWOIlsdzer = ctelkzff o ¢t

ANdIsddzso OV CdmMdzslsO GBOL Iz ] Is fifyts frplstd o oty
6090 % tsIs tsBh jets MtsH | to Odzdd8 . W t3 idBdSQZ] g
LIsddz € s3] tsdzj dastss a 'dzo ¢ & o 3Q ) dzBh) dz' [ jin diisty diz!
ftedtesHde d3 dMmMlssydzed S tsd3 W dlsdadzO B3 L 50
weodzwe sy Codesy dzvafesy Mg i3 Y BT A |

A ddedets o Iz ® Cdmzslsz COSBdBigbg iy B¢ =gt
&ZzOyodzd OCIsdo dzs XXk YyO®I®. d 0 dzd B5E600 dzd
82, 88 154] , W dls d dg, COY i s Qdzf[¢ "ggdns d W sf
fsrdydtsddtelzj s o ¢ Ouj Mis oy tsfipktmztsiaf @ o
tsB d3j dz, d sCOLOdk ftcd LOBBdzj 9 Oded W 7,
Stec Odad L o34 , ZOftcddzj o M tsmseMmlselzs h d2 L
mdMmisj d3r d SCtttej SIsdtockze hd?2 tBd3jdz o ¢ 51
MY teOs suded ¢4 . [20] [eOhdifsbdpd cfipds) fifr ¢ Odz y
mMedzj 2 Wdlkddssoats?2 Cdmdzsisr |, fsH dzOL 9 Odz
cOL dzdydz" » LOBBdzj 9 OdzdW s dzj oo dzs?2 MdMmisyj
dej 8 OMisj ded d, f wakmasH)N O@ER(BNIS deO~dls] ,
BOdzteCaedlss IskBjteSClzdzjLj, HJOILjLOR, MCtoW
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1. 1. Adiogusi MSdj Mos2Mlso® Wdlsddase s2 ¢
B s OdzazOd3d d Od3d dzOdzd

ANdIlsddzese O T Cdfditfiaigtis O Isc j S MOSC dMmMW sMW-0Ols
GJj SMOCdm ( Hdc d HtelzsW sfigh O Pp dzvdgdstin v s dzelzis O 2
MismMtsede &3 9 jh jMsatsds L O Myvyls dzOdzd ydw
ftoslssdzse d dsy jIls Mikzh j Mis filE8el83s' o tOL dzc

@)
HO O \\P/O | nsP6
HO/ \OH

[ Sdzj C b dzv e dzOV W 516 Bz (2@ CHOs B dzsdstsd®j & b dr
O fijifiED,04¢ | d3ts dz' .

1.1.1. aSsHidakelsazs Mo 2 fMise O

] otsHdzr = tOMsotstcOr Wdlsddeseo OV € d fndzt
WismW Olsr  d dztsL d Is-@nsk) d, dzsigljfBe Gfdj dist©d Mrish))y Ols T
Colster | OS] dzOL " 90Ot ls Wdlsddetseo s2 € d M
SHBsGts HEts fwisd tMhMisOlsCtse WM stedzets?2 € d
o Wsteds' WdlsOlstse d Wdbkddzses2 ¢ dmasl
BdBIsj mndesdztse d yL3TAc s Mddzlsj L O |

InsB+ HOH 7 s+ HP® (1.1)

InsR+ 2 HOH 2 2HAOs P (1.2)

InsRk+3 HOH 7 3+I3H;RCP (1.3)

InsRk+ 4 HOH ,24H;ROs P (1.4)

Insk; + SHOH Z InsP, + 5HsPOy, (1.5)
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ulstckClsktc® W JkOlstse o0t qiekzjkmw o L G
sfdeso Odad v .

OPOzH,
H,03PO
H,0O5;PO
H,0,5PO OPO3zH,
HO
OPO3H2 OP03H2
HO HO
H,03PO OPO3zH; HO OPO3H;

HO HO
Ins(1,2,3,5)P, Ins(1,2,3)P;

tdf. Afdse d | Ysttd Wdsddsss?2 Sdhmesir ,
W dlsd dzse 52 InsBd fdzs s T

[BtcOL 5o OdzdzOW ftod cdHtesddLj Wdlsddtse
fsHO jtccOjlsfw okttedydstsdiz cdHtesddL 2 1§t
Ylsts odatsdls H Y tsdzdzd lezydridaiztc® y bC dei@lic  lo ts d
sBl Wwhdzw jIs dedL €dj L dzOyj dedvw te1 o BHAZ -

HsPO,+ HOH *+#H,PB, (1.6)
H,PO+ HOH *#HP®* (1.7)

l tc OB tk.IOptwayd T. Vasanthan]35 M s d3ts §f tc 5 ¢ tc ®elpagT
Molecule t© My d & 9 dzf Yt dzts dzj € &z diryistaadz@EWs gz lssdPdzts o s
C d ) dAs | 'B2).

SOC By dets MEHJIs it o ddyddOd3 ts O
or Mskzf Ols 9 twtsdzd or MsCts lstedyOlsj dz' dz
HdOf OL tsdzj e d, Mdzj Hi59 Ols j dz' dzts, O¢ I
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Bdzts ¢ ipsAEzjRd € Ols d s d&zO i3 ,d3d f tOEEs EaRdRd S o Asdak
[135, 158, 182].

I
212 HO—P=—O
913 |
OH

1,85

tdfm. Lj @&duddzr ts0O, tofmMmydlsOdadz [J35 H dzV
(Marvin Moleculg.

sO¢ & dBsyjd3 odH]Is! dL  ftoj Hdzsy j d
mMf smtse dets s CdHtesCMddz: dgr = ctelkzftf o ME
CdMmdzsisr dzj + Codoe Odzj dzls dzO. Its LIs?2 f{ toc
Mots2Mlso ®© Wdbkddaseos?2 Cdmdzslsr tc @fgfigds@ls tafd
COdzd j o 52 Mmtsdzd .

v O¢, O ftodd3 tog COdzd j o 52 fnts dzd d3
sdlstctso Odzgdw dMMmdzj Hise Oder da d3te G.REIJ( Do
Makuc[147] . 1 1 CMmf jtdd3d dzlsdy, € Odzd j sHxMshnts dz
o' My Ojls o GodPhkdiE®] e ¢ Oyj Mlse j
MisOdzH Otclsd L s Odzdz” | 1HIOIso mter CNcaf@®H - d IsBfUs
1. 3) o dH dzts Ylsts dtsdg &ZOlstedw rLtstetsh s
dmf sdz’ L s9 Odzd Na OH ) CoOyd mlse J Isd Is tc !
KoHlnsRR B sdzj § L dz2Oydilsy dzv dets o MtcOo dzgj ded d
o' Mskzy,M&H B SCtcde OW ¢ ) . I s sdzdzd Is § dz' dats §
dzO s te d W L O MyYNBCI (HSste dom @ dzd Y fsCOLr 90j
Cdmdzsls detsmls + . ¢ dzO dzd L Ctedor n Il dnERs 9 O ¢
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fMtsHjteydls Isted ddzd yjlsrtej fsksdd i or
3) HO O Mt Md&OBs2 (sO® 7) d ujlsrtj GYJ

12 -

_____

10 |

(&) Bu NOH
4 {B) == NalH
(C) =+ == - calculated
(D} ------ MaOH. 1M MaCl
Z _ I : L ’ : I ; I I | I
0 2 4 ° ’ h -

tdm. vifls&8tseo Odedy 30 dgdz 0 ,HYOIBDL D 0P 6 B C

cOMso SO (ANBUO, 009 46 tstgfts ditc ABAGH ©OMmy Is
L dzOyj ded v 1 @2 St ®Rslo jlsMlsokjls Isdlst
fedmkmisodd 1 [ ©OMsaste® NaCl. ) OtOd
Bsdzj 2 IsdlstOdig@shdzO® &sd K

sO0Cdd3 sBOL t5d3,  totsc tc @ogdddz (2 idhifeipudish
fl  HOdedz' &3q, f sdzlz ud dedz” B3  § tod -t iPdEOaixits G
Isdlstetso Odzdw WdIlsd dztso t52 CdMmdzsisr (tedfm. 1
Wdlsddeso ¥ Cdmdzslskz o C0OyjMmkej ¢C0O0C Mmdd
1-9).t wH dMmMdzi Hs9 Olsj dzzB MIs ZOF Bdts ¥ 09 K fHtc |
tcOfMmise stc O, Is j o3t j B Bdz1d47, 169 . H tb z cddjr? Is[tc O dz
WismW Olsdz | Ctolztf § T Wdlsd detso ts2 Cdmdzsise
ftiocdsBtejIsOW BHdd ddzd He O tltedyOlsj dz' dz
o Misy M Odzd 5dzO i3dnsRSE Bl v 5 A to thytpdias| = §
fsdzsy s dz' dzts L OteVw )y j deds'lsis daffticdz's Odizrds @ dzd2tslz
Hic. , fwduyy 3 Mo W L W Olslsiaf B¢ @ldtf dz®aizd M d3y A
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sO0Cdd3 sBEOLtsdR, Wdlsddsesow Cdhdaskso w
M smtse dz" a3 nd ZOIsdtetseo Ols C Olsd tsdzr izl
CBteHddzZOydsdt -~ MmMoaweL j 2 |

1.1.2. std&fdjSnr ¥ dksdagp ds©Wddsd i bzt |

sl d&zj SMESBEOLEs h )] Mots2Mkso O WMy O
fsLotsdvsls  j2 OCkdodgts R j zOsdtese Ols
5B dZOH O h d or MsCdd MiesHMisewl R 2. d dz
ulsOBddz desfls! Codfdzj SMso Wdlsddesets?2 Cd
CWHESdE JdhMdj Hise Ols Madglalah V. .  tc(OB 6D toj
fdzj HEs h O  §sfdzjHEse Olsj dz' dats fyls C Oldtsdz
fstewHCj MmdzdyJ dedV  fiitedfeisudortspls@v d ¢ iy

Zn**> CU#*> Cd™*> Mn*"> Cd*

RMMdzj H VoG ¥ ( 1965), HtsosHdd j M
RilssHdUjMSdE fsHOoGSHEBY §toj FAEOG Os Is dzj ¢

CU*™> Znt*> CE*™> Mn?*> Fé*> C&”*

wdzj HEs h Ov fsfdzjHse Ol j dz detsfyls! , § 5dzkz-
(1998) , MftcOQo jHdzdo O 5 wslsdatsh j ded ® ¢
JedzOdisd di3j kOdzzses C0OC ) Wdlkddsets?2 & dc
ddetst d Is@nsk)| nfstlf L dzOgjlagw - pH 3

Cu*> znt*> cd™

] tOBtl] LkflsOdss dj s, <yt f§tsydashls
ds5dzOBRd bi3j sOdzdztse Mmdedy Of Isfw fted Ekdj dz' .
MsmisOoj Wdkddssts?2 Cdhnasls' . | Oyds L Odj
ftesdmnatsyHjddw, dzdylssQdydda s issfiffls @ ¢ s d3f
dzj bktsd ¢t OWYWdddshs! &« COkdtdtss. [HdO!
9 Ydeorrn tttcOdzdL &3OR, ZOR sHdIsfmw o dad -
COdz ydjora d ©Rddjoer o Mmedj?2 |
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lted dLBrlkSj Wdkddsest?2 (Htp@sd § 0l
Bj Is Odzdzts o ftoj dBBzh j Mise j dedlels B ELOL k¥ Is v
1 Coditsdzw tedz” di5 Mtssilsdets" jdad j &3 (1: 1) . )
CObddzse dBjlsOdzdzse) GBKOLES sMW fdzOB G
[165] . ltcd {3 tOMke stsddgBMIsT d Migasdzj 2 |
BOC Md BOdz! dgf 7 L dzOyj dzd?2 €0O¢C ftod tsyj dz
fMsH jtey Odzedd COlddetse B s Odzdzs o 58 66163,Mls o
86].

[ Hdzso t6j o§j dzdzts j ftedfkzlmlse dj COldd
My smtse e p tzgd 1 dzd ¢ dEitcBffnisioffdtedaikr ~ ¢ s B3 dzj
CodzS oozt s BjyHE MsB?2 LO &sdj S kzdz |
dzj 2 . 9 @ tod o3 t5, tcOflso sted Bsfls WdlsOlstse
ftedmizlsmisedd o tOfjistsiitsjp to§ s detiztizts ) C D ls
Bj Is O ddd@Bs 449, 166. A JIsd detse O S dMdzslsO o 9 d1
fsCOL" 90jls BBl 2kl Hct@Mmise Bdzdkj i3 Mo d
[121, 122, 15D . [ Hd&zOS B, o Hwdimizlsmises dd ze’f, Mtsg
COdzr yd?2 MmMismsejde o' Isj MdawIs! WY d ez dztfoLts
Cdmdzslsr , ftod 1kt twOMlso sted BsMmis! § iy
Ctodzd yj Mls o 5 Zfofttmvigtztcdss f stoy d s dz0 @' @8 ¢ s
122, 177) . R dzls j to jMglets, s Q@sisi kMmddzd e @il s
Wdlsddeso 52 S dMmdzslstsy, odzts OnG Cadzr ® G Il 76k L dg
178.

ltcd oLOddBsHj2Misoadd W dlsddztsodsdr t£ d it
Bj sOkz&zO, &Ofteddhjte ®&OLeOdzyOd, CcBOA IS
SBKOLEY sMw dzj tOMlseo steddz’ j Mmsdzd, o Ml
CdMdzsisOls fisdzse o Ot! dqiekzjls s 1: 2 HB-1: 5
disdetse M N OjIs Msindsdkitedud Mits] Mt
My smtsB dats MBIde " d & dztdels Btsdzj jJ s dzdzABhiplSHLSoff
Wl stedets?2  C)d Maztsets o [ M@ O ts sty s 5% & BYf Hzj M
[16].
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1l Oy dzr d3 W OC|lofivdy W dd3 dz0 twOMmlse sted d3ts
CdMmdzsisr weo dzpH gfigy H'z I8 5 da¥ d IsOlsT COodz y
Yyddc o d hijHd dzzyhj tOflisddpddd fistsg HIOC
WdlsOls BOcdzdw =~ tstetsh tfs Ac OhfipdsjoHisite, pHis & CEBSH Soff t&

1t OMis&apd D. Makuc [147] dLEzyj dets o dzdwdedj |
CoRf dzj CMstsBeOL 59 Odzdw W dlsddatse 52 T d fyd
VMisOdzgso dzj dets, Ykt o BGldzdydj Gls Htkzedn
dedfe@ll) L OlstekzHdzj degs S OC o Mddz dets € d fydzts:
(StwO2dedj btsySd L dzOyjded?2 to1 ) . 1 tod dzd |
d sdzts o N ddzi L O, fts o dHJ BsBE, ftoj fwlst
Wdlsddeso ts?2 CdMmdztsibe o H i @l d o5 an@pdgdigaoems jo dz fi3r ¢
CsdBf dzj S Wdlddsets?2 Cdmdslsr M d&JlsOdzd
BOMMr , dzgOMmr h jdedes?2 oBHB2 (HEtS 22 Bsdz ¢
L OlstelzH dzv j Is CtdfdidiidoQ dadg=imftgO W d Y j n$ 5L s dz@ U0 dadf
HOdzdz" | 8 dMmMmdzi H 5 asQdzdffls telizt€ dsfiipldc® dzdbitfifusi ik C
tejLEZdz sOIsj] Sttt kMlsOdssoe dzj dzts, Yls &
MsdL i3 ed &30 s fesydsmisd M ¢ s Odzj dzls dats :
CSEHO s Felots 4 dIcE@ERda)lso s s § OC d3d dzd o3
G tc iz figfdzj € &z dz' Wdlsddeso ts?2 69F d Mdatglss'tc j Bd B8 ME
Wiy OlsdzOw ctekf f O Wdlsddzsas?2 € dmdztFET o1
COYHTM2 dL GCtsltster n, o Mmoottt tsyJ toj HAB], fr
olkzmn ©WOL d' = Bzl dz shidshlddCglsh A PAdfls £ s d3
Wdlsddetsoats?2 Cdmdztldr Hdso tggzidzgets O @ ( M C O, i
tcOL dzd ydz" » OdOdzd L s9 dzO  5H dzd dzdzetsfiylgf* MW d
BC O j dade” d3d ME3IRMEHd 3 JjdzjL O [ 1

sO0Cdd3 BBtLOL 3, o dz2OMmlstswh jj o tcj d3w
ttOMmlso stcd dzs M ls ! Cdtf dzj SMso Wdlsddatso ts2 C
o jddydder 1, ftodtesH' COIdtsdd, &sd dzts
d COldtsdzO, O IOk gdA toifth)izHsdndz pldEFR 67,3, tc O fi
85 122, 147, 165. t9 Wwo W jlsfw o Oy dzF &8 W OC ISt

I
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O sted BsMis! WdlObdsets Stdfdjtno,
ZdL Cda, Wid® ftd Bdjj “pCdArid &inodrd,d
COS fwOoddts, tOMlseo B d3ro fstesd otday iz IsCj
cOftpldca] 8 S OC o CdMmds?2 MejHj, OC d ftod
WlsOl' dzj eOMmlsostedd3” o H3d, CoYf,OLAs dffjtc . dzOg
Mstslsdtsh JozdYdBOIs] d twOMIse sted Bsfils! oL

113stsdif dzj S MssBtcOL 59 Odzdlgr WiH Istdtdats® dzP y £ fo
dzd ¢ ©dzH O dzd

[BeOLBo Odzdj StkfdjSmses toc Odedyj fs
ORJdzOBd o t©OMseatstt] fskjCOjls 5 B
BjlsOkzOBd, GHAROSE, Ghdsod' | oL OdBSH ]
OCyd fssteds 3 34 ~ Odafd dyx'd¥ difigasfo figG) OF Y d' fn dzts

]l otsHdz 7 tw©OMlsatsteOR Btsdz "tsj L dzOyj dzd

tcOfMmiso sStcOR Wdlsddatsoe 52 CdMmdztsisr ts dzts
odzzlstcd ditsdzj € Z dzv tedzts @ 5, IsO¢ d B Y BsC
[ iy Bsdz) Sdtdy & otsOxffgkEsg ®jndE® d § s S Ow
Wdlsddatso 52 Cdmdzsisr & 9fSH] , CslsstcOW
MowL M 90dzdwY M otBHE2.

dbBddzr , S OC tfhdsesOddw [!s5dMO, O IO

mMtsf tew 3 j dadz" | LIsdd3 MmMdseo Oddvdz SCdmdsisT
Wdlsddzso 52 CdMmdzslsts?2 dzdet M f totsls sdzts d3,

OQdzed sdzO@ 5 Isd{ &z -GidyQeftdsctde dasts dzts todipEf] d3ts B $
mMdzj Hkzygls Eyd Mis* | 9 1 Ists o9LOddBsHj2MIsadd
( Mo WU d)dzHl jGD dz! MsoMCts] Htodlswy j dad j - Q56 dzH |
1,0 CCOdz/ B sz ezff sdizo WL 0 ,o®dA J O dz/1 g3t dz
MeowLr 8 Oded | (5 OLGsQde/dagtgdz' htod rOUOd BSH J !
Cdmazsilsr M f teslstsdzd te e dedlr! ddztsQ d3h dztOESHH g ¢
CCOdz/ ks dz! ) .
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[y des ftojHsdsydls:, vyt kOCOW fjdt
Wdlsddeso 52 Cdmdslsr , frpf Sdise daOP -asty twio o dz
Codgf 'L O Myuvls oMjn kCOLOdd = Isdf o
o sSHStcsHdzsets MoawLr 9 OdzdwY ) BOS Md 3O dz! dz’
BHEls wWodwis: v fij8Azj o' j St dzj Sy

]ttt
frpwLr oQaig]

sesdj boes, MdjHbkjl bkujoifddvs = dfssd
Czd yjdedv, fjHiskOCOs N jj SCtkyjddj
cCeO®C ke (ctjhjlsCke) Hekedn fMsjHddajec
SBLOLEBO Odzd® kOCHE MlstekSlskte dajsls MOE
Colsster @ SldshdlsnNO. ¥ dlsddzse OW ¢ d Mdsls

\o

(O]

OH

] ZOMmisswh j j dMmipdzj es® e Oded v , fsfmowh j
Cdsf dzj CMssBtOL 5o Odzdw  Wdlkddase ts?2 € d fiydzt
cOMMEOstedo O s ksd §t5 fsyj M’ oL Oddt
Msdzj2 M ojhjMmkss OB, o ntSHWN Ji3d @ jKn&H
Stec Odzd Ud MEddi3d Mty Hddzj ded W d3d BSECI4F3 BO
161, 169, 187].

] Oy dzs LO®BjIsdls:, ylkts WdlsddsesOw €
CdecOdzntsds, o' MskfOjlk o wodd slktedyoOl, d
i sMse dz® GBLOLSe ™ 90Is! Cwdfdjch Isd
fghjor & CtdRftd dsOkd, kOSdHBd §OC B j
Wstedsj (twdfy 1. 4) .
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tdf. Szj&lstesmhls
oL OddisHj2Misad]
Cdmdzsis’ f ]
L OteW 3 § dzdz’ o3 18Ad ¢ ©

[ 5C OL Odzts, ybsts fsistcj B dzj dzd j Wddlsddztso i
Ctsdeyj dzlstcOyde cedz¢g s (6dzd € § &3 gk, i83f 2
169] . Cls Bl widgv j sy BB KGOL 59 Odzd j &3 &
Zcdzj o sH O3], Ylsts Mmdzad y O julds tc d § O lstg Qi I<itsts te 9
e tsj dzd 4 d oMOM" o Oded j Gdzt CtsL T . R N
Wdlsd dztso 52 CdmdzsisT f CtOn di3O dzts a3, fc5CC
ftoslsj ¢ Ols! dzd B 5 s Isd § &z dzj f sftej H Miso
Wdlsddeso ts?2 Cdmdztslsr o dzdste s it g | M 9 O dzdst
OmMmMsyddtese Odzdz" 9. M C O BOBSAH [ 1

AdIlsddetseo OV CdMdzsls©O BtOL 2 jIs ¢ dsdstfcdzj-¢
LOsdMmdls Bl ®iued[ L2A0yJ ded dizj €lstedzyfly HC H2 |
[57, 15Q , WisW¥ Olsdzr § CGtelzy ¢ r W d'lsed Qiztsls fit?
COddetsdHdzts? cGctokzffcs?2 Mhmdsedy 7 Odd dzts €
cdmisdH d d&zO, dzd L d dzO d ts BWtafUla Adss dig § H oSS A3y
[BteOLEZshdjMmw Codfdzj CfMr twOMmMlse stew 8 Isipw |
RMMdzj H tsipm Otdadf"s C OL F 9 OB Is,Isj gls & F@EBEE o L Oc
Wdlsddzso 52 S dMmdzslsr d Bj d&ZC O dzOr sH dIsfmyw
dmMrBHd = Moats2MmMlse BJ ZEBSO (9 Issd3 ydmdzj
McjH] Joodetsd77.d3j s Odzdztso |

J tcOB SISy S. Yu (2012) dL zyd detls ' 9 MO
Bd &z¢ Odsd d&z0  teddueciyd de®@ yd J fg 8P hts cush IsQ ddifo
Yylsts MmMisjtfjdz -COcfd &zOydld B dzC O Mtsd L O9
Wdlsddeseo ts?2 Cdmdzslisr . ltod 1 Istsdz, o f§tedfm
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Cdzyj delstcOydd, € sy &P tpstss 06D g ls i
Ydd@3 M Mjer" dd BJ dzEtsd3. ¢ dzOdzdL o dzd W ded W
f5COL Odz, vylsts Susdipdz26 fiprj ditskls B8 ©OL 5o 8 O
sls 2,5 Ht 3,8 d foddshls: s dhyjiL odd {:t
¢ d ) dztskndidE o5 Mo s2Mlso Ok W dlsddese 52 € d
L dzj Clotetsdzd ssgls fijvfiw loffdads B Jj 2€O f Wdls
sl Wid-p gy Bk, CtdSkztej dzlsdy d5 MowL ' o

d 5 dzO d&3qd d3J Is O dzdzts o . ) Yy J dzts dz, o MisOls
oOddiIsH j2Msodwyw Wdbkddses?2 CdmdasisT m ¢
ot B, dzj fizh j MlsalzjIs sBtSB N j dzdz’ A

Codf dzd S MssBCOL s OdegdW Wdlsddetse 52 ¢ dMmdzts
O des € d M dzts Is O dz3( .

J tcOBMSG | dqL zyj dzs 9L OdBBsHJ 2 Misp di d IsQl
Odzdtsdzesd3 o hdesCtsd3 ddzlsj tco Odzj e d ¢t
i tc sy dzts Mo w L Odzdz" - Cedi3f dzj E Mse . -qu@),tsB 5
tcOMmMmydIs ©dzdzO W dzO S H dzlz f teslstsdzd tots 9 O dzdzl
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4= Gcwikzffr CMJBIHBERO M 299, 9 dds ( 9 SH
(NaOH  B3O0¢ Mmd i3z d3  ff tshgizts > fsdipth © Y Idfffevdzts dzj d L d3j dz
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(3.4)

v OB dZdyoO 3
VAMY j ClstcOdz dzf j “HfCedigisf j © 59 8k dz0 FCI O ls
NaOH

- Ctedo sl 2 3 4 5 6 7 8
6] 6,12 |10,16|10,67 | 11,24 | 11,86 | 12,86 |3,99 |3,72
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- Ctdo ts|9 10 11 12 13 14 15

1 tOfls|3,40 (3,22 (2,92 [262 |2,31 [1,33 [1,00
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sMbisRHL = 14: 1, dOBd& HOJ sMY Is g 30 Ots fixl
TOEOCkjedOY Hd&v fusksddtss Odds?2 Wsied
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3 4,03 4:1 0,5941 | 309,1 14742

4 6,02 6:1 0,7075 | 309,0 11752

5 12,01 12:1 1,3414 | 309,1 11169

6 14,01 14:1 1,5096 | 309,1 10775

7 5,90 - 0,4500 | 299,9 7627
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