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Chemometric approach to the development of an environmentally friendly chromatographic
method for the analysis and investigation of the degradation kinetics and thermodynamics of
perindopril, amlodipine, and indapamide

Abstract

This doctoral dissertation focuses on the development, optimization, and application of an
environmentally friendly reverseghase higiperformance liquid chromatography (RfPLC)

method for the simultaneous determination of perindoprildetylamine, artodipine besylate, and
indapamide in a fixedlose combination. The research is based on the integration of the principles of
Analytical Quality by Design, Green Analytical Chemistry, and kin#ttermodynamic stability
studies.Using an experimental desigapproach, critical method parameters were systematically
investigated, the design space was defined, and optimal chromatographic conditions were selected to
ensure good separation of the analytes, a short analysis time, and reliable analytical performance.

The developed method was validated by evaluating specificity, linearity, accuracy, precision,
sensitivity, and robustness. The obtained results confirmed that the method is suitable for the routine
quality control of the fixedlose combination under invegtion. The environmental friendliness of

the method was assessed using the NEMI (National Environmental Methods Index), Analytical Eco
Scale, GAPI (Green Analytical Procedure Index), and AGP (Assessment of Green Profile)
approaches; the results demorntsilethat the optimized method possesses a favorable green profile,
reduced organic solvent consumption, and a lower environmental impact compared to conventional
HPLC procedures.

The second part of the dissertation investigated the stability of perindapribdipine, and
indapamidé individually and in binary and ternary mixtuéesinder acidic, alkaline, neutral,
oxidative, thermal, and photolytic conditions. Kinetic analysis was used to determine reaction orders,
degradation rate constants, Hales, shdi-lives, activation energies, and apparent thermodynamic
activation functions. The results demonstrated that the stability of the investigated drugs depends on
the nature of the applied degradation factor and the composition of the nidtinelopril wasnost
susceptible to baseatalyzed hydrolysis, and amlodipine to both basic and oxidative conditions,
whereas indapamide exhibited marked photosensitivity. It was found that the presence of other active
substances can exert a stabilizing or destabilizifegte a finding of significance for the rational
development of stable fixedose drug combinations.

Keywords: RP-HPLC, QbD, green analytical chemistry, perindopril, amlodipine, indapamide,

degradation kinetics, stability.

Scientific field: Physical chemistry

Scientific discipline: Physical chemistry environmental control and protection, Physical chemistry
T thermodynamics, materials and Physical chemistilgemical kinetics.



gortrom

(O 1 O (O PP TTPPPPPRT 1
11 [ Jiud‘®d Rrdfjtelsjdztd j: RLOLBOd d dBsecbk<dasmisd
2T ST T O 2o £ 1

111 | dzsBOdzded Isjtejls mdf jtelsjder d’ § ..d..f.s.jlBO L C
112 ltwjHdtsmMisd Stsdd3BddOyd 0 ¥Wdefmddr . HESLOI(SAT)
12 RLOLBOd E OLeat E d .Codsts.dd..CoQdzdlsj.BO sA|

13 1 dmMes¢sivdsondo di'ywzd HRdeaQls caa@ivdz Is § d34? Oy
(O 0 720 X 7.4 U TSRS

131 ltwddeydfd Isj ydzj .atetsBOlsc6.QY.d. . d e, 3
132 std@ftsdzj dz2lsy fMdMmlsj GO L O Ijydek rtetsBOLBEtcOW C
133 [ tBd O d MisO0RPHEHREO..EZO.. . W.OL.O..Z. . 5

14 AOLd®OyjklsMCd CoOddljls 5 HLO dk ( QbB®) : 11
141 [otdzyd' O ¢ ndlvusdgisclt Twdgdizdlsjs0: ©H o Odd

CoOdzdIsj Is Qu.H. 4l Q. . AatS.Beeieieeeicii e 6
142 s? kyded J dzi ) dzlsf OO yJ kIs.ml.s5.d3..tc.QL.0.5...&
143 ¢&OdIsdyusd SoOdkdlsjls fts HdLO dzz ( AQb D) : |
OdzOdzd Isd Y S.dm.cc.dBd- IS B H.Oeee e eeesnnen e )

15 1 jdzj dzO OdzOdzd Is d yst@® t5Hjtezdd o0 ( GAARE B3ON\.J.2IsBC 5° C
151 uvisdyO bttOHdydBsdzOdzdzd » 0OdzOdzd Isd. WS d.n.... 8] ISBHC
152 lwddzeydtfd d Mmlskessead L j.dzj.dzj.. 0dz0dzdls.du®,j =~ jc
153 RdzsjetcOyYyd © GAC E W.OwLdBOyJ.zlhi k.. Ododd.

16 AdLdHI®KR] MECO Moats" Mlso©® d MlsteckzCIlskztcj ... C..21& ydzd n
161 1 jteddzH s edzdz (lsifOteqgf..dz. .. (.4 Lo eeeeeeeeeee e 11
162 ¢BESHJY ddz B J .Md.dzOIs....(oc® Lol ) 12
1.6.3 R AZH Off O30 Huvrre( R Lofee D eeeimmmriiirireeeesiiiteeeeeeessmmnsssssseeeeeeeesnseeeeesemmme s 13
164 tJiLrddzi wdudyudime drn. . Mot . . Ms.Oo.Q. v, 14

17 wdmlsj 3OIsMEd OLots™ OdOdzdlsdysédrms BIISSHO L O ¢

C o Odzd ISH BBLOO.M.ABIZ......oeieii e 14
171 [BtoOL sy ] ) LO tOLoats" detseoj HPLC.RBJISBSH] L

18 RMfdlsdoe ©¢ j MlsoOoBdazdtsmisd d Sddzjlsd¢j t©OLCLOH

WdSEMmdedds € sdiB d dzO.y4.d....0RBA...dz,.C.5.0.0...ceeee 16

181 1dzOy0’ MlsknHd O MlsOs d dzdsilsd.. k.4 0tdorj s ¢
182 lbklsjod ©OLE®OHS ] d SddzjlsdS 0O OSIsdodifs WOt

183 1 5dz0Oh O° ] ©OL COH jB Wy fod@EdsiE@sd: dB dsditadaPls ©
qizgH Of OBIHO ( § 5° j HJ &zOWAzS....d....S.5.d58. 4. dzts. .. Q.dz15.)18

2. ARN R Y OT O AR Qe 19
. T OU LT T RMOS R R LU e eeree e 20



31 ljedjn jSMmyjtdd delsOdzdsd. HdL.0...g0.. 4. 4028d 0k

32 midd S Odzd “ § ....d...16.4.0.6. 4. 2T eoeeiiii e 20
321 ¢SClsdodzj W OBOIHNEBOHAGG.j..(.0.1. R eeeeiiiiiiee, 21
322 t OfmMlseoa OtcOyd d ¢ i sdzi.dzls.....d3ts.8..d.dzdzj.....%.021 §
323 dwbteifm tj Ocj dzhd L Q..M.kHd. . j...Hj.CWOR.QYA" J
324 1 tsd@s<dzi Mmkf MisOdzyi....d...0.dz0.y j.B.s...M.AgRJ..N.0O..22
33 O OO GuoodSet8 g B8O 22
331 udmj® oadmMsSsjl S Omndz....I54.udz... 0e6s5BA28c 6O
34 1 t0df 8] ABA OIS 0I5 oot eeeme e, 23
341 [fdetse dzd teOMlso.:s.18..... 1005 Q.02H. QIS H.Oureeoeeeeereeeeen, 23
342 { OHdzd tOMmMlsested MIsOdzH OteH O ..L.Q...16.OL.0.6.24d] IS+
343 ltedftcj BO kL teOS O..L.0..0.d20.dzd.L..z....]s.0 B..dz..1s22
344 1tedlfdgO kL tstcOCO L O MmiskzHd...j...C.ddzjls.d.C.J.24c0L G tc

35 Mct®BOBEEOW MCd bkndksa.d..d..60.L.0.65.. 064555125
351 1 dLO dz jCSMYjteddj dzOlsO..L.Q.. sf.ls.dkd.L.Oyd2el dj |

36 1 OdzdHOYd ©..Quc.B - IS IS H. Juueerie i 26
361 vt Jyd¥Wduydetsmlisisu.j..dzj.C.ls.d.a.dzsfy. .o, 26
3.6.2 [ ddzad Otedats IS, o 27
3.6.3 U O YA, ..o 27
364 1 t6d Y LAzt HlS. e 27
365 [ Mil? deatsmls i3y ssH: JtOddyO HJIlsd Syd 4§ (LC
27
3.6.6 [ BB Z MOz ilS. . 28
37 lwtsyj dz0 klsd y @5jAs SHdgO ddgds o s ls.dalz.... . te.4..H. 4. 88z
371 Y tetsyd * Jdzd F.O00O0.MJ.IStEd. 29
38 sddzi sduSd Mbbkzha.d. . j. . BOLEOHS S dou e 29
381 uvLBtEB9 OF j..d...0.d20.dzd. L. Q..o 30
382 sddzi sduSd f.eLOQUZ.dad. oo 30
39 ¢dzOdzdL O Y BHOKOSC O d...Misols.dnls.duys.d...d34. 85461
391 utWilsojtc L O OdzOdzd.L.z.. . f.8H.QIS.OCO. e, 32
392 wlsOIsdmisd y&.d...Is. . Mls.s0.d e 32
4, 1 (1T VU]J UQUR R [ RES.LEBRIGD e 34
41 tjLEdzsOd tOLot" O .J..&fldBd.L.0yd. ..J.. . BJIB8BH]
411 1 tej dzd i3 dzOtedzi MlskzH d.....j.....d...J.16.52).§..dz0...16.d.LIHC O
412 [fsdBIJLOYd O dBilstsHi Ctedh <j ¢ j &..A.J.d86 tc O dzdzt

42 tjLEzdzsOlsd d HdMSEMd O o Odzd.H.ON.4.. .. 4.....0.dz00zd Is d Y !
421 wl JUYdW doaldats IS e 44



422 [ 0 02] OMABISHYIS oot oeeee e et ee e e reees e 46

A.2.3 8 O U OBSIIS oottt eeee et reeee et 47
424 1 18§ Yd Loz B IS oot eee e 47
425 JtOdzdy® HIbiJSyd jJ (LOD) d .61..0ddyQ..489 Odzlsc
426 1 5B Z M2 oo A8

427 Ytwjudsmisd d ddzse Oyud......kz..0d0.dd.L.d... 5450
43 tjLbkdsOld d HdMSEMd O ftosyj dzj..2dyo 50 &jlst
431 [90kzOYd O | OydsdOddse JdHjSMO djlhHH O L

432 & dzO A IS §BE @.0ZDS IS oreroveeeeeeesereeeee e eeee e eee e ee e eseee e ereee 52
433 1ltetsyj dz® ddzHjSMO L j dzj dzgj QzQazdls.d. Sy . Btesy
434 1tesyj 20 L j dzj desc... .15 4.020. . ( A GP ), 54

435 stBf OtcOlsdeo d&zO OdzOdzdL O | ¢ sdzeh G .. . .6.da550Is? (¢
436 [ sftddtsh tSHttydests™ W.OLEBOYJ. LRSS, ....0dBdzdL d
44 t jmdzlsOIsd d HdMSEMd O Misku.d...J..S.d.da.)sd8.57 H] Gt
441 RMPdlsdo O j MsOBddzdtsmisd dj €O { .H.. .67 dzd ydl

442 1 tesWddz MisOB d dzdzts M ls ep ztflsjdtekrfocddzd siOte .. dz...Is. j..te68
443 1 tesWddz MisOs ddzdtshisd ..0d@dksH.J.0.d.dz...8.).0J.d3Is O

444 1 tesWddz MisOs d ddsmnlsd....d.dh.of.Q.id.H.0............ 64
445 vilsdyoOowoOfdldd i dL B £ dzj.6.15.0.0..0d20...MIs.Q.86§ dzdzts il
4451 ) (0] Bdd&zOtEde) .0.02S.4.8608 Ulivderorerriieeereeen. 65
44521 Rl 1 BddzOtedzj ..d.dzls.i.t6.QC.y.d. i diiiiiiiiiieceeenn, 66
4453 ¢f [R1 1 BJddzOtcdzl .d.dzls. . .6.08 g .. deeiiiiiieiiiiiieane 67
4454 ) 9 f RV 1 Isj tedzOtedzj....d.dzals.j. .6 O.C. .5 o.derirerernnnn. 68

446 sddziIsdusd ,GEOBPOEBEE@T] ¢ JBicO@RAUMIS.d. LS. o dH
446.11 j tod dzH sdijtefigflsO B d dzdztsls d L OL 9.0.dz2Q....~.d. H.16.B4dzd L t5 O
4462 ¢ BzsHd §ipdH OB ksdo HI~JHeSYT d.iad h.diems d
4463 RdzH Of QA3 HIs § Y dzO W slstsm § d&3d....M.E.0...H.J.CWOQHOYd " O
4464 ¢tejded " M/ [ " teddze BBHJ Zso O j d d fi34.dAbhS Oyd "’

45 t jekdzOlstedzy d  teOC.Is.d.ydzj....d.d3¢.dzd.C.Qyd....4...78
46 RdzsjetOyd © QbD, GAC..d..Mmlskhd...Q..Ms0O..d/ozdzs mls
47 uviIsdyoO® dO tOLets’ dzj 00 MOA..CHEE.J.dzOYJ/9 sd W
5. 1 D S NN U Y R 81
G O ¥ A K 600§ T A PRSP PP PPPPPPPPR 83
2 B T 2 PR 90



mdf jelsjdet d° O, L dOl oadMmsS Swodd fwdlsdmnoc,
dzj L OtcOL dzd = Btsdzj Mlsd M desds Mme jIsO, UBGO'O‘Iz<q’ ]
fls Oty GHE)d k] 20 (sHkBES &0 ftdesHO, Ct° 0 fMmj
g By s5HBO, Hid 0 ' j &OHdE0S Asdid kedyon .

LSO LO SOLHdBo OMS EdOtedsj Bdjfikd S d Mj
By HOdzd EH Qb WidaOdelzydf * 2 d BSdzj Misd BEBt.] GO, I
BsteedHdlsj sk (23Rl BdRssniSly sjtjls o jL Od MO 1
stetsh Ctsoj LHOo Mise j dzjlz CLisAfelsdgdsjls Gz BYdtdsjCete jHdigitdrlz
ftojHMISO0? O L &ZOYO Odz L OL o LOUBIMIsj &5j ° Os dzs¢@
(Wd¢&Omdes dzj yud ¢ d ndUJtGlSJdZLd d 9@¢JBH¢Jdﬁ@fn94ts@LGﬂ
f sfdzj HdyO. ROCB ftetsd3j dzj Oyd dz ydotslsO ucdeJ Is
WO&%OQB&B“Q; ddzlsj teo j dzyd ° iz JmBB 0z 5§ -~ SHdzj ,
~ndfjtelsjdLd tsd ddzd sdzj an odMmts QODCLBJ‘«‘Z@fQQdBSﬁQmCLt
ndfjtelsjdLd 2 ) twOLdsk]S, dzuji<d ddL ¢ &ono
Jdzdedistte) J dzl d BO € EzL o dzC t ik i e 1§ bis s j8 FasRcOdstsesl] 16
Odzc d slsj ta)  z@ @ ptcj ¢ Odzyd 1 Egse § § 2 & QARG (s tsBtg)jls

rRilststed MCd cdzj HOdets, (BsdslsjwOfd © | BddzO fi
My ¢ o jddegdfds OHBH O9 OF j &3 H tdigic d § d *dedgdyf tcei@®oddgB® ¢  dzj i s
[ J' EIsd d3, fsmisdL ¢ § st Isd &30 dzdzj Codzlstetsdzy dWhtge detsc

@zlsdrdf jJtelsjdeL Bpdeds O©OGJ dzOMO

112 1 8] Hdege d dz@Gdndtdf ~%v HSL D @pny 2 ~dfjtelsyda d°

fsmdiH dBO,H] Ypdgdd @&BYyd 4, ViEdls] HbL @0t ¢
‘ 'HddzOudzo[” OB dzj s O, fiflists @s fataf © Akl Mgej iz S dzf
Cddz dd ufj wdsfisls v dH @tfegg fssidy B d Oy dzd = d
tdhkz HoO ddzd odhj Oddsdody jtelsj da
, uda®d M 6 jHdsMsOs? k" Jj twi)dd
# dzd & Szsmdz@dy O dzd A
w

9

s, OmMezd S ugeled d2O0yd " j] dzj S50 0 ff sBE? h !
Shds SdRtot LdHGY O 05 | 1 4654 &89 detietshb j LOY d i
d dzj S ydfMmists B¢ Eyk' j twOLegdatjsL 0Dk,
BOy | tzesdgfzsE & J Bq’lscf L 2Oy O dzOk detef) f dejj € O ® .0 w dz®) dzj
dzd » S d3d YOy § dals s t6 5 B @z BHADOO(AD] 3O OH dzfsg i Is
d, § shdkjsdedsudstsz] SHowydesEd jif tod |
ts>109®¢4 “d S?PEyded WOCIktte kZMmtzi T @ tedjdusjo O Cdz dz

IS IISOFE* STHESSC
o
&
v}
A4
T

5 HBOoBH] HEB B’ h Odzj Ctdlstetsd
' j J - dddzj e CASHH § SIS s
d fkl ES? EZY] syl degd Zazps

098 FEFFOLIE §

“ON Qo
(o8}
&.
&
I
&
4
©
(O]
©
©

35—



%)

oded JjWJ SO ¢8) ¢tz sfomedin<jO° j& tsHifBL]jdzs'o
tcdzd d&3 BB mn Odzd L B BZO H J dztso OF ©Is jyd Mlis
‘JHddzOHddes dzj s dBO. 10 fteddite,

sd3 COdzyd Edissodr ¢ OdzO 0O, d dzd
5 OyOdzj § dzd di3q dzO0j ¢ O Is fis g its o
&z dBtsy | fsBts? h Olsd ljtSHdztSh?q’a
d ftedHtcy OOk IsjtcOf d°
dn

II

<

dz CsdBBddzOyd " © dzj Ss0 O k2 € dzd
JMideyd ™ Odzded » dzjt€jtfosa dfOEsHzo da@ayjdH détsdrdsts o 2] d4fO o
© dZJ M3j edzd yd L O mdfjtelsjdd 2 Mmoj odhj

W Sy dgs ¢ B BB 2Oy P OBOYE Odz Hits fOyd:
dd3 fsyd Isded o3 (%1@)o dzef a3 Y PUYB® d A 8 Fo Miso j dzO tste
f16j 5L GOEO o O} Bshkr DUEESE ¢ ists j dR o MediZo t
JfI"Jszucf Odzdzd = dzj S ts9 O, dmsdykz<d Sdasoalk ¢
| 6 OuOOLIO dejfLeOl O] @A &5 [sotaYj G drsB Oz  f t5H 1"
) dL ki & SkdddySs’ JjWdSOomdshisd d Sttdfl

B, MO MkOdsedhIlsO W OttdkzOyjkzlbmMitse ©LOLots O
c;BOdz dLOLBs® L O fnlsOBqdz sfls. 1tedmkzmlseots odh j
sz GBizd Ytsdgsdgdlsd 5 jHddOYdzi Hklksjoeoj tOL
CGteOH® J] ddzd ftesdiso dMOIsd detseoj B~ OdedL d@3gi tOL G
n SdzdddusSdr ftejHdtsmisd, WdE¢Mmdai SCd&3BddzOyd
d-u § 8 BRI PsBddzdshisd d MisOs dddshisd clstsiseds ey,
dgLOIBIH)O sMjBdets " J 90Oy des dzO6 dzOfdIlsd HO ddzlsj O
J
&

W d

I ssTOo=3O

T NQ©O

oL I+
omA
'g)

-QR_WQ_Q_
Sl <

SRZEN

Ss3"
"N T OO0 F o
o Re.

(o)

flsd Ht fsdjdd b Sddjlsdyd ©OLELOHS j,
s H d dz0 di3q Y Sl dREEAIEEL U ofP€d B asiEisads | kdkls Ot

“—WSQQ’OWW“-' QL2000 TORX"FOEF

O I=EIFPE IS HE%WSIﬁﬁ_C

SQ’W'_[H'_'_S‘
1

12RLOLBod b ©OL®&EOd]H] §® dasiss dd

VS s daj s stededds G Hdshisd O, DL Gt H figls O &
“jHddmlse jdaj d ujmlss mhsyjdi dJLOLsej. I td kOt
sy j desflsd S dse d detse OF O o 3 MO BdiaptiflepRarma@uticsO y j &
ingredient- ¢ 1 3 b sk s Ot O 5@ ekt Is ¢ 5158 L AL WOWRBBIG H &z

tGOLdZC[I{dISO.—.degdequ’]LEQGS Mo ts® Mise O, ¢ Eyk® k<d tc O fi
Csd3f O qBo[dzdztsTQJSH O] Hdedg@ 3 ¢ §ls Doldl3 dg’tstgﬂs;q’uadmuzo dat
Yg dizsS 2§ dzlz  Wos 6 d3odgO ) tddt ste 3Odzfj . [BiLBY ' BIREJ ~

COCt f5° JHq’dz(Dudzts kOS¢t d k CtdBddOyd 0RO, It
LOHOKOS. RdzZsj $HOREJ Cjsls o thgy Hidefs d o LOkREZ § 5 d3ts < dzd A
Mzfdgls®, DBsceBuz®s jfdifddsteOnf sasy dotshisd ddzd fMmise
fosdLbisdjon O a8y ° j

zIsGadh j, Oc@a@lsizﬂ;st;q’m@Ets’lsteJdeJ LO dmistseotej d3d dzz & o O dzo
94<4J6 BB O ¢l R E WdSMmdes™ CtsdBBddzOyYyd d HBLO
sMil? @S0 ¢1 R JdiY d SEtHIOdESEHSE s 55 dztf  * PRz | § to
Hd G teOHBYW] fills <)

SEOHdY] sdzOdzdzd t©OL o ts°( dIdpdzd{l® PG d Ak lsdf jylOt OO ) O dsts
SHOBt©Ods) ©HG Bpjusis figdhizjud® zd O tcd] Btz PaEzsd * J dzd -
Cjh OCO, hists d&Bsyj Bl HZetlstO' Odz f wAdgduis & 4§
LORIsj 90 dwisEdeinNiEnNd ot &3j dhézy &k ey fHldd @eodd) s
Eidzse j .ORO=itajje O L O jW¥dCOMmdedds d §sbkiLnOdedds Odza

J
2



o0y desmisd L O BBjLB] oo ] CoOkFjBOIsBFAB I { Bats
ydotslsdztse yd<eddzzmo, sH fHtosdLotsHS j HiS f tod d3d dzd
MdMmisj BOIMEY His gaBl® j dz2 §tedi)lse dzlc@OB et ©o Qg lsj 5O,
O toj Hdzgd B3 dBJ, IS HSE SRS CHEZOO C o Odzd s jIs@ dgj lgsHreEjz (€
Quality by Design QbD) d L j dzj dzO O dzO @ddisedeert Abalyticgl Glemigiry GAC
(14.[BO ftedMmMlszf © L O jHdES BBRsSckz<Oo0O E HO fMmj tOL s
BEH] JjSCtdshCd dO ftcdnmo Ols? doldt®) H tslsits af@),f ddsdfle jOdig C
Mis OB d dzdtf Isfds Fpd@Zi s d C ] ©wOLctcOMI Mg RZBEHIEE O 54 tc!
CoOdzisdlsOlsdodes d d3j m OdedMmMisdyS s tcOL Ed3j 9 O §J  s5dzON
sflsdiddL Oyd " £ WsteddzdzOyd " jdzidS FtcjHod' OF ) ttsCO Iste

13l MBS BiWdsOmMdzO kj ydkd ReskOsscteOld @ (HPLC)
131 teddzydfd kjuydzj RtesBOsScEOW d  j

MicsBOIStsGE o Ot © “‘fjizh ded dgd , delftds<t€imd @ dAQzd st Pls d L C
qHJdlsdt qEEY" Eo @ | MO HEsHNG (@ qipdQdes] | Ol Sidaf " §
fteddzydy &z J dafjfidfOfiiffrOr@@atfflsO© dL B ' &2 Hoj dzgj BjN”doj
d dtseddzdzai W OLJ. wlOydtsdzOtedzO W OLO *jJ Wd<¢Mmded M
‘] dsBddzdzO WOLO WdhkikzdH (5] fbpfils ozt SPRITL S B
MisOyd sdzOtedzz W OLji". | stsQifdsfiajdisty didls j sOckz" " MO o j
dL d-igBe Mcdn Mot MisOls .0 ¢ dadey d dfAs dzOde@zfsdnj ¢ Isted HO°
OLdazdydlsds 8ty BFwPOo 0° 0 d MOBIBHEH P @OduHo> @M@
BihjodzOdzdlsd G GYW ddzPl zls - OO0 MisOydtsdzOtedzz ¥ OL &z &
dzd MO °~ Oydd gdzdIlsj stsds L @5).d3tsBddzdzz W OLEZ Btey
d ®

te
f
s (ORY

I dmMesC i Vg Q@O ttsBOIsscteOW d © (uvm) fsiji(eMmzg h¢ Sie
f sdzOtedzd » d dzj s dzO tasdl(F fc HEO Istf eeRIAP GRS ©, s B dzts
OOz L 2 dzj M Ote® dodr d IbjtedddySd dzOBddzdzed " * j HO
nleBOEcOY §oOBO OLEIRIS] tiyxddki, Mo OCd { todd
tcOLHO O O 0O. [od tojyddd Mmj Hte jdemlse jdets tcOL dzd C 2
WOLj] d shmdseodsd Bj-O0k]L &z ©OLHs O OF O:

1T st yqtsdz® ~tesRBOISSEtOW d ° O: s stod i dzd 1 ¢ 02O d3 C
HOBCHJHJ dzi d3tsH d Wdd SARiufdts dgOtcdzz d3tsB d dzdzz W OL 2.
smdseoz OuMmtstef yd "  j d HJ ipfiisfOoyd| sjdz0@d) izd 190 jdz0 [
Yy mMts Ctstedmisd L O ttOLHOaO O )] " jJHT JjT0O0 MO ©0O

7 1 Otclsd yis=zmOIstsctcOW d ° O: ve?Eykz* 4§ Isjydzz MmMlsOyd
desmOu. ¢dzOdzdlisd fd HJdzi dLdi' k2 d&tfesd dedeld day@u J
IS4 ulszisydzi tOmMfsej dz GMHdsd OL dz L OF k@ Wy dzigls Oy«
dzj § 5 dzO tc dzOW @@ )d dafizO L-WOO Liagle | (tedz jdiftss zOtc dzO0 Mils Oy d s dz
BsBddzdzO W OLO) RtetsBOLSctOW d k.

1T modasdzj * o Oy © rtetBOSSEtLOW d  O: sstedMmlsd MlsO
WEdC ydtsdzOdzded @3 ctckf ORBO C°j] dBseck HO ddasj t6C
BtsB  dzdzt] ‘' sW QLte d dzy d POlelz” € dAls deak | g @ d 5§ MJ C st
tOLHO O OF ] ‘" tdzO0 d dz@ isdzizsls tf dofis® dedf ~zOd3te dz oL dADs ¢

1 mesdizO s aRsE § Z@zOtc dzts @) Jjf de tstfinjj tc ®@jo @Y Ps dzO - tots BZOIs t5
Bsdzjy Cdzy O sk YdEdzOtgdz jWAO dzfpd ®WHBBISt
yd mMlsd yo, 94J<d Bsdzj Ckdd jZzdO E BteyJ " jto
ftesHdtelkz E ftstey d HEXY] My LOHEKY O8O k.

3



ddzd s jIsdz0 RtesBOLscOWd O: 1 dmsSCts M jydWw dy
L O MOH s dedigjodhy Syd¥ dudts ojLk j LO yd?
sqiofaEe ¢ jdz) . [Bdudss Mj Cwstdhlsd ddd fueqg y
fdisde ©°j MY JjydW¥ dydedn dzj ¢ tseteq yfjtsf Iststded dzy d ff 2

[j'k g0, Isjyd0 ftes®@Oltsc®OV d @ Ofd S ts Wzl st < Y
BilstsH E WOttd®Oyj kzlsm? s g0 dedoutpa ff st dz S fisefts ‘dgs ls d
tOLHO O 00 hdtesCtsd MYCj, ¢ ldds@® y djtdgfTtgjdzCO . W Qo CRP | dzj
Odz¢ d iz dzOdeyd o L-@dztf S fiy PH )M Pyl d3dzidz § s dzOdediapd (
ot5H jdzsG ©GOMEoEBOOHERY & OwOMIls o Ote,0 yPts tf f5GdEts@p Is
By sOdetsdzO) . ¢ dzOdzd s TMpPOL@GEY o @ d@islfs § rEzips Mt s O M
od<ddi Misjfjdsdngdu @Bk ip Qpd il df szOtedzs ™ ISP Y d 5 dzO

132 st sdzj dzsj MdMlsj BO L O jydkk RtskOsscol d"

11

CEBOscEOd O admsSda
Cstedmisd So@Shus ¢ of tehyldls ddReOsd
B W MbfgOodB®osHd HEB odf
@3ﬁ{rjsts‘q 5 HS YOS qigsE|, SH S d8 MO OCO d¢

=SS C
§oo @
T 9
cBEJF
S QO

3

=

O 8@&8.-6—822;0&@03“N’:Q'_’

tc tOMlso OLOYO ( @BsB d dzdzO W OL ©O) : o OH )
] tOMmlse OCOYUBP zddf ted dz)o sHPo df ttOMIso Otc O
CoOkdlsj sOfte®d &) HIOC shp dH nd OfpYf tej ud dz

otsHd WdBddzdze W OLE L tjL jttosOLO

sz fetslstsC O d (endshs6C0d03 B Qaaf@s d dndeffs degtsfH g o) d
ftc. dd sTEOEds 3dtisciiz < Oo O 'dlrizd ¢ PRl ©dz

dzb ¥ B3] 9Gaig@glEdde 5 IsOydes H W ddzad MOdesd3 ¢
jClststc (Ol s®BOMEd kL sc@ffe Py 2z vessBdS @ tclf y
[ sHjteded HPLC Mmdmlsj i3dd tBdydets $ tstedfmls

EClsdodzj ddzg" jSyd j, SCt°d d@Bselkz HO { tsHdz
Yo ¢ sdtsdo: Htoyd HPLC mdmlsj k30O, GHJ
<46 YUJ&JEO dOfEk®jd0 ujmsdyoko Mmisoyd
G50 (oAl b5 dzPdzy | dfEsj deL ' ) Csdsdzj (M
ogoonWMd%@‘wwmbﬂmQ%&&ﬂ@@LﬁﬂmWWﬁﬁmd
43 NIsj dz da®] I€ jtcCOls tz° € twiztsedsg M) jj diglz d @ @O dzd Is
stsOy dzd udlsd Isqdy§ €asd d H inl§ geDBlustiqiztze 2 Mo s
UBBdl{@ Jimgd HPLC HJjIsj CIststed

d St [ ] tedzls @O & uffagd fpldih > do § Mo j
I d sH dzd HJ dzqiddds wrtay| detdethDAD) ( Mz o tofls
J Cflssdipds Jihfls tso tedgtezd HatsH | IsY 6 dgfsde Olis df

lsizg L 2 Is O dzCh@lzdte:O LHAEOISd=E® ielztff ® 2 <d mo
dd g 4 dels d WEOE Od deizies0 @Y Mftsteetsf yuiddal  w d fr

&HjSMO ] ZOKBOS 0: [ jtod §tsdj d
6O¢ 0O Od®ddlsq dudzd®tsdes djzdzd H § Is
dzi A3t e f dAdehtas@iRsded jindzldftad tc O

FNEN oge

OF T g O
"B o

re I g QO
Ico TgEe-

O g
NB
g@mgﬁggm-
5 g
RO R =N O T
lor=1

=
A
% .
.

o & T
nUT (723

g*—a
=
=
2 rogR-"?
§

Oao. @

~
A

o}

of
d
d

FmrT=occQocg
SH-ag—*=

. 0 gy N ==

-0 FSF
TN o g

to
| dzlz
d



dSlste Wdhkkstej fyd dyd " J: rdlsiSlslkz°j ° JHC
fnd W sieSerd s dzO deL Hodddstxftc j My e O ° k2. Il dMmts¢
j CIsd o Oda.

| Clstste BOMJdej MY JeEbeedPEtd ]| s iy O 2
Clblzted OgOddlodnsiz thjls? de sdjsydap M
BOIs s-eZ3@DY dz00 MY j Cdsnf 3] Pto s dz@ Is§ - dzd € O
s¢s (stedmisd L O OdQdzdy tzj ynfdztsizz) dafw ] dasdg
tGOHqu’tsdzc[: JftesdLotsHO ¢1 R

L O CodLdyd 'k f sHOKOSC O: t Oylkz dzOte
dchLlsaOdzo[ds mMsWise jtesds ( daff tc. Agil ent
ftedSEf? 0O SHOISC] MO Hjilj (RO < Ba®
duSlk fsHhCE L O OdOddLEZ Mo OCBE ~Rtfs
4 d wdddE@f dfaf ¢do." fsoteh ddO SO L dOyO’ «

(@) o

N - %

53&~&nawsw%aw

)
¢
¢

o T 3315"_‘32._‘
o 0O

I3IIIC
£ o nmoso
-Wo¥= Lot

133 [ 5B d tgdz@® s Oy d 5 ZRBERRC % OL O L

SOCt “j fjSts 80% dzjCtso0 dz0 RPERLCH Sk ded) fug G
fted BJOdEd B sSSHO LO dMfdlsdoe O j dzj (Bp O d ‘dmtok

[ 5B Jdkzdz0 WHORIOC ' jRPIsd§ g ydets ) ds,ts G oy O € @)dzdd o tisteiq ¢
©OMlse OELOYO € & &ds, M jdz@sj i@ <ijO OoygHs & dzd Is Ll @0Q o e  ds
M OH tetsHite | 'fjdbjj toj Wit ioifidls oooedj dgdPls s @ty OP O jo toj Higds s
Nj?jdafidasmlshdEgs j C?bkydss LO Ctsdstsdz MOS0
MOoddd Isdds CORDESGLdMiSICO L OH ey G5O Y Qudz § BIPHE o
Oc¢j dzhO L 0 * SufflEs jb §ipjc d GO E HigH OfsEs 5° h Odzs o
sz ClicdMOdeds  jJHAS jS O. [Hdsh) GoeOdNs e tcOmlk
q Cldie® “Oaud e | 308 §f djOH ey d ' @ O fipkéat@iaging O
i Is s

ﬁl?f@“‘

H

ts dzcBlg telzf) dE@D)dzdzts M BOC 2 | o tege@ M s @Y bty REKO & iz @izO o
' 111584<080 OW g dzfidssidise Q.daf = B QHEEE@ O dzd i Mls Oy
&ZdEo i f 50Rdasay HeJ <Ob @O WYY dzz 6O O. o] LOH(
tc

Q_,n—gq_
=.

o anQ—Q—mﬁowq: 0 5P

=
o

GHJ Mj MOMISOs dse ddzelzj f BOL PdgE© @ j B ety Gol
flsd LO ©OLHSo O dASS digsztipy jj ddsis(ERis jf sz Ofp@izts i s
o

q

5 dzO GRROIPLCH ) OMBMiss d ©H dzj § 5 dzO 6 dzd RzsdaPd O &OG
JrstsL dzd  frodis{Cufinld Hz. d3 dBH il of CeEIsU@R dits dzOte dAj W18 OL

J 'y d dgf d(dsXds d dndE@iapDddPisdsts j € Is dzts Iz Is ddpylf oD tofigss jftls
ff]J A § dzd f sty <qdaddzO dzj § tetkOtedzd dzOdzyd f tolz
"ddzkz € 50 didsQ defdsdzdsQ. v s Yiyd H @ d fddd y i g & d3y dz
L dei , diff@nOsdgls oty dzd yddesds 5O d 1 s astehOds o
| 6 OCYjdH F ifQdsPud dz0 yjMmisdyo MsOydsdOds WOL,
jCldes EZlsdyj d2© jWdCOomdesils Ctsdsd d fsokols
OfMmdesMisdzy & sp BOBE ¢ sOW MCE&E] 1 fOBB P O & 9 j <
tt MsOydtdOtd % OLj (OO dy dsdats d Hotass if eyt f
MCj fodesH] Od@EHILO Ss°'d fj ©GOLHeO Ok

tQOQucf O dqLdj' & B d dzdzj W oL J d MmlsOydtsdzOtsc
Ho O° @fPA Cz RRZOAEdIsd MJ HJ dgjs Odd di20lks dzg d w @6 Y s &
Otcdz] dBtsBddzdzy WOLj]. mdHttsWtsBdd d OdzOdzdlsd <
YydsdzOtcdetsdz W OLtsd3, hilsts <j HBo jMmlsd HEtsS HEZYjc o
d twOMmMbseotste? dod " d k d&Btse i W Qtek]) < J Ositisy Oo Pz

5

BRER"NO)
I

NP I QSN T¢ FE==QOGE
CTHEOG “TE=QAQEFFATEG —FO
TOR™ 0 SETAFEHE O

DS E D



MlsOydcdzOcddsOy HPadds Ctdastesdzd MOS j o3 MOMsOs O BB d «
©OMise OLOYO, eptiH joetggin dgts i drkjs AUQuizls e Oyd  j (EW,jto
BHEBO OO’ k<] flsOyd s dzO tedfjts WO L jj¥, d Cdoepdz® figfj iy ki lsSefls<
h s B0tk

147N OtedBOYj ElsMCd CoOddljls 5 HdLO dkCEQBD): 1t

141 otsdzbyd O SCodstesd) WOowdkOyjbkkmSse CoOoddls
CoOdzdlsjlk® HOL O dasch

ANOted3OYj ElIsMC O ddznkMmisted © M dMbssted MEd BMdzOT O
GHYy “jJ Co0Odzdljls ftesdL ®@tsHO g’tels)yflwndstsqﬁ‘d@s dstiisf t& dz i
[0 IteOHd Y tsdzO dzdzO l]’Ot;sOHo[Gd30 “d ?Izuq’SOdzO Is j f
FtcOdzs HO dMfEkz® 0o 0O & EdzOff toj H Wdded mMOdzy Mt
i d&Ot (iw"Jmesw@aaﬂuzo qq@ Ofts ts0§ ‘tsjd
Cso O f totsB dzj d3j fr]O CoOdzdIsj Is d3 Is4 ¢ dzOC s
n BHBd OO0 Mmjted O, ftejftcOoCd d ¢COhMTj
S MOBEE f tisd it N GEs ﬁtﬂu'sdzlsfd@dg ge
dzdzts Mg § J d deds dAistff tdaz af 50O @2d)» A 5Bl h Of OB d 5 dzO
HiWwWJjCOBO, 0O d O ‘drseatd3 Mftej Yoo O° Iz.

ltejfsLdzO" E<d B89 0O tscteOded ud ¢ O, 16 EHir sz @stictsizOdzds J fight
nOtedisdzd L Oyd " b Isd ~ded ys dn LORIsj98a 0O LO tfjjdMmlistsO
International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human

Use-ICH) , ftsCtej dzgz dzO Mz f te=S@ifjligzo dfdO tgiCdg, d cdd§ilz \fdes fdts to «
fiodmMsizfz WOttdiOyj ksmMEsdz tOUQRB) Z:Qb B o @ded IsHi JisW  tiay
mMdMmlsj BOIMEd Htedmiskzy twOLeats " E Ct°'d ftydcjy MO Lk
tcOLEkdBj o0 ] ftesdLotsHO d Y] MO OMELEE Odzf &B dzif 51
PitcOQo? Ok tedL d@RHBO[ £§OO0HGESHBE@EO “J MOHEKGY OO bk
ANOtdzOyd EIsmCd tcOL 9 5° , | CH Q9 LftOo? OF § ted L d 1
W Oted3dOyj ElsmME s Co Odacfllds] SIOQ dzOJtlz" jL OnJ MoLj@'Bjzr 9 Ols dzd
CoOdzdIsjIssds IssCtsd3 » do t5I28RY. uldifodrzoip@d tF@AsW i da@s OQDbf
CoOdzdIsj s dzjOlstizfis f jo SIefJ fplisditd @30 ; sdz d3sdelO0 Bdfils.d EZctO'

OOoFIFS

142 s? yded jdzj ®] delsf OOy j s tsd3 tcOL o Iz

RAZY dzj o3 dzls O S Oz VoD O dzj S sdzd 5 i3 ' M dets ftso jL
tcOL 9o JHQH RH C tsd3j teyd " OdzdL Oyd * § :

lesWddz yd? Odesc  § ooy dzgaality Takgds Product Profile- QTPP

fted HMBPB Y ks e OFC J QbD ddzdyd OIsdoej. QTPP ;
COteOSIsjtecdMmMisdC O Co0dzdlsjlsO dzj €O €t J <Jj dHJ Odzdzts
CoOddisjls, bkLdJdKO" E<igh @%)tz@®6).H 6f dz jH jsWjdhddssjls >dj ? J dzj
zj SO, EC?EYykE " BE<d ¢ Jjcectej ¢ dafigichhQizglity Stiskiatd-BCRA,J] ¢ o C
sBdzd ¢ HBLJdEOS O, " Oyddzkz, dzOuyddz ftedd3sj da2j d ¢ OtOS I
sMdekztcOo O E<d HO Mk Mej wWOLeat dzgj OCIsdo desflsd
odMsicCoOdkzdlsj sdese ff toetsd LejsSHIOO§H " JJZQIOB.to 5° O O



stedilsduded Olbtede Z(€EQA) § 8 OB PIHO d UC O, ~j B MEO, E
BIC e dsdsh CRzEOE BEaE®o OO <] cwOddyj, 6{§Mjec
sMdekeOs xj?jdd S@PECOAS MfteHdwsEHEO . QTPP  d |
dj S so dlstsdis dylz fs@Eaydzd 8 Mz MsOdYyOkO, &' zftsdL o
CQA “j Clluthdj 000 WsCkf) ©OLoG ddR &Of S50 SO
Cs'd Mk kO Stedlsduyded ' d LO SoOdkdljl fsdLosHO.

VfteOe? OF j todL d¢ #CH QO)d ®dzdi Bn@EiEe Is O o dzd -OH | fsdztQ btOdB Iz =
dmlsj 3OIsMCj HtesyjiMmj LO ftesyjdkz, SCtdstttsdkkz, ¢ td
(g ¢ jetcoatte N d@dptdsey, S fndso (sk0y] L
Isjdzyd Odzdzedr dLotstcO o9 0Oted OB d dzdetsfylsd d ¢ drtsets¢
&0 Bk¢OLO d jWjCOO (FMEA) ddd ¢ dzOddL O
ACCP) Mfmj vyjfmbts Cttedmlisjj' died@d ‘{jtc fygddEs dtdsd] LisdE Q Sdf
HO, tiMdeckzttGa O  E<d HO ] tjMmMkzteimd WIS OMdes tcO

Misstc ( deBeBigndBEace DS * | H'Wo[dzdandz COts odh jHddd daL
dzls j tOCyd O kdzOL dzedr o 0Otcd OBdzd (def tc. OlstedB kzls
OLOdzs HO f(tlzy O R4).d Qic Gdey i iids OB & @dzdcksjs &zGasaE (o j
Mssteilz BT hded MOdz tcOMY SgeH detsfyle s Mezed = @ WOYO* d
sdydzdm CHEO§ sxtg0O)c Otsc O dzlis ©a| @fists|H CHsERCHY P O J5jH Ots o St
sii @O 2 sCodtkz ftesMisstcO® HJL O dZO Mmj dzaj MdBOIstcC
dL ®FEdEiz dgHtsBtcj O BH MistcOdzj tjcekzdzOtstcdzdn
sMisOe? 0 CttsL Mo jsBhknaoOldzs tOL KdftfojAsdjdzd tfids ©:
(@ dai¥esign of ExperimentdDoE) d Isj -~ dzsdztsGe d * g dAerde@siznalyticalf tc sy |
hnology- PAT) . Jdz ftekyO0 Wdzj CSMmdeddazdshis ftesdL o' Oy
ddzOegts' OO0 E Coadtelkz HjWJdddmMOdtsce ftshmiststcO
StcceOdzO, Mo HBE M] BHy OO CoO0dkdljls fsdL atsHO

dlstcOlsj 6 d° O dBowistattyy” | f dzOdzd tcOdzed MEC k2§ € tsdzls te s dzO
tcOLEZB] 900 ftesdqLotsHO d sy MO, ¢ d BMdekzttOo
(23). Ve EYE " J Ctdstetsdz f§odzOLdds Mdtese d dz0, B3O Is
W dzOdzdzse dzj C O, COt d SCodzlstetsdze d fteO<j *j Codf dz
HO ftsdLotsHdd ftesyjMm HBMdz H dats WIZdZ@I'CDdIﬁdedhCJtGdIEq'i
OlstcdBlzlsd Co90dzdlsjls®O HtMdzjHds iz 0 0" k. U s
fsoj<0Odzdd3 tcOLEZZj 90O jd&3 ftesdLoatsHO d ftesyj MO.

QbD djclk' jiNsObddaz@tciz ' j O LsCtd yYj dtse ydotslsdasea
fcHtcOL Ed3j 8 O € tsdzls d dzlz d tc O dzts ftcO<j ¢ j {4ttt dzOdzf
JHjdesdW (S50 0% )] dsck<dtshmsd L0 sfkddadLOoyd & d
Ld&ZOC O d w©OLEzdiipi®@e©dd [ @Mz tMdcktcOo O HO
B il A e dHDO ¢ sdzls Odelsdzs d MY stelzyk  j o M sC o

§ OIO0OF A

SRETor gogansS

0ogF @
= - R WA}

e

= 4T
g o=

143 ¢ 2OdzdIsdysd Co0Odzdlsjls s HJLO dgz ( AQbD) : |
OdOdzdIsdysdr d&Bj stsH O

10 COt histsdzj § NRBPLWj sdzd yit Ois BOYJ s drn HtesdL o
Mz Jwshdjdd dO ttOLots" OdzOdzdlso[quAQDd34]S(§laD, |
MdMmilsj BOMSd ftodmskzy wOLots & OdOdzdlsdysS dr Hj IstsH
SH MOMEY jfdsayg) st€@L o ts° O CtosL ftotsyj M 2z BEdad H@Oydy
dmn¢? zydoe s kdzQf jatts®b jei) Hzd fo®F j v O dsjifiste/ts Hz € sl dsdfBIg Is d
Ad? A@bD | wakiphigl sz HOddr d dOdk dh¢d §tdS dzOH

HisMdz Hdats 1 telfzty JOV dfL de Dt izl Hdlz) Culisaids iz s s dig fi3dz]
7



BBy 20 Qb D fteddydf O O O0dOddIsdysSj &BilstsHj §H
W djda@Analytical Target Profile- ATP) , Cs'"'d "4 DdzodRscddE s@TPF
ddedhj Nd°Jjdaj COOSI)tedmisd Wi Istfrjjtel tst€ DBz Y Is
| U g g Udats ils Js O gdatiz) B 16 datf fp g loteriifiizd yO 1 IS ) Cyd
desdw)d s Q@ dis Mmd dHjdisd¥ d¢ Ol O Egiygaricalols o d B
thod AttributesCMA) , SCts°' d Mk § OwOBEIE K ¢ J 6 d:odzd & 8§ QF sdszg( b
Oyo - dzts Izlscqulsc[ d£Os HE G jtsiajts totf]. b g gdsoggixiEisic tc OWEN ¢ 5°

Nd 2?7 Eyde Olsd MofpGda dytiseOd)dfidsjdzBifciiag P IS/O I | ¢ s dzts dz
slgEddzdz WOoLj, ¢ tsdzyj dalstct©NY@ & dﬁa@zﬁ&ﬁm@mc{

HiMhOo OFf O (Hglfls] ¢ It M O OF jL Os GigQsjdBghpiefeli dfiAls f Gxgl " J

ZzOMmdzed » HEY YO L O OROdL E

E O C?kydlk bdsekz kb AQbD. Apnesjadyds & théstie®H d y d 1
Ny qls g sBYE s GGEOCBRINE HEsckz<0o0 dhstote] dj dzs

Clst® d S dF g del od dzlsi p ts® O§ & @ f) Y jic o @5 s @S b j its
LEdkj 00 Ctdlsdudedn §O©OdjlsO©CO doijlstsHj@8 © dr
udfMlsj BOMSdd o20tdEOs jd& JjSMEjtdd dlsOdzded & & fiydzt
sflsqd BOdzdzd R & jcOkdoddr Sf{MjcO DSB BBOF d I OBOas] |
BjlssHO ishdd)'d §skLHOdkO. [ot Mdflsj BOMSE dhiste
folstej Bdedrn J SHIY | 08 REGZEOPI " O] DES otcj B3 d tdfmizth
flseo OLOS j SlfOHO, hiss ‘j k MSEOHE MO §wddeydy d s

ltej HdzsMiIsd AQbD 1§74 odh j MmlstcadS g affr) deff Bste IstHH]O dif s d - to
toj f totsH 2 OlstaPalatfds Y ¢ d mo B jolgits HAgY,Is tsaH jo tsB J L B Jif 'tskH "Oids Off dOg

=

OFSF{LO=—F g

§ =0 GRS Gr I 0T S

(ONORE NS

Mftcj yOs O I Bk idisdglsOE Bt Of Oded k. E MS &OOLE MO
fsojtej ) bk OdOAIHdC Odz@i®iy fi B Qb D tsde@Ufgdligjsds 1 O
LB} ' & &OBstOBSEd SAd s jitzd Ml Ot O6s dets d d wkj dzlsdy d €
HiWgddHodgsC b dsj delstso Odzd. [o0O° fdMmsj BOMSd 1§ &g
COLEB] o0 )] OdOddsdyuSse fsyjno,  CEEELEOEO " b
Codesdzk tcOdes fsBB?h OF j ksCsd ydoskdse ydS dzno
Hsfteddshnd chHicEpdkdEO0HklsOoydd s {SH@ERPE Os G 6 S L
% OEBOY) EIsMS ). fesdL o S5H O

157 jdzg 20 OdzOdzdIsdys © mdd3d " © (GAC): sO BHtydots
151 vlsdyo' bttOHdJyYdtsdOdddrs O0dOddlsdysdns BJIstsHO

¢ 0z0 dzqd
tc OL dzd

Is O rdedf OsH OSSO SCtdstesdz Co OdzdlIlsj s O,

U
U&OHqu

d

Yy

J

dus

dlsdds dqdzHkmsed O®O, dhktstd MSd 4 L dOyo
dsdzOdzdzj OdzOdzdIsdysSyj oiBjIstsHj yd Mifs fipgliskdzde j
KBS Odzd Oz < g $d fipfy@tc? do | BecOdzMS ] ©OMIsse Ot
dzj t6j Oc j dzfifys.c A ijcH iy Perfd@ig@ Qdz tedL d¢ 65 7L
Has Mlst s o O OF j L dzOyO dzd 2 Ctsdzd yd dz® = Jj okd *
OdzdL 5o Odzgj s zQERY O, sz §j j HdZO ac;dzd(;o
dyd s dzOdzdzd &5 OdzOdzd s US d s § ©OSC MOBO. KPRC f ted o3,
fnJ hdesSts CtstedfMmisd 2 WOtdkOyjklsmMSéts' 0dOddL
9 Ot OYO, fi)ldsasO e @0 @ @ dddefr s ds dz @Bh).0

1 8tejH Sjdkd MStse SlfOHO, ity YO gda gl d
OB stcOlsted  MSdds ©OHED kOCH' | Hsftddashd ESk
fsmiskfyd Mk JjdjtecjbmMCd ddasjdet Joded, L ORI o
8

o=
Q—Q-.UJQ@

85?*’7.3‘9-.07
TS w @
Og.q—-q_n

©]
=
()



MsWdmMisdydteOdzy] itejdB. skRBedzOsdog®@{ jEEdg@OL HES @R
dimytef? do O j ftedesHddn tojli&ien@ wd fIShad® d. kg czy]
SOCB cdzsBOdzd&ZO J Csdzch CO Mo j Mis ttOMmisy d tj 6 kdkzOIlsts
fslsteiBO HO MMmj OdzOdzq’lsq’u 0] EJd_?)qC@ BOC q 5@dzf Od tyH
Jo O ddif jtcOIlsdoe J HBoa it HEts CBdzyJ fIsO GAC.

152 1teddeyddfd d fmlskzetsod L jdzjdzagj OdzOdzdIlsdysSJ =~ J dic

qazst sWd 6 d MmeikYf ftddydfoO Emdjtejddn d
CO &0 ydoslsdzk Mmtei HJ dzlz, oLd = ts Hf tg e as@* 3O da
Ig;ISJEHS wsh € jd otfstB)dsdfedNyd tcd MOdZO MO Ho OdzO| f
OmMsts" " d HO BJHJdLO ddtt® OdOddidyusjy d&il

oo O L j dzO® fMsBdes’ Isj &Y jeObkted d §dlsdmsk

VitlstjBO GBdBO? dodn offdfmsio digrde s osdiid s Biifls s
OdzOdzdsduSj toj Ocj dzfy .

8. uw®BO“dIsd HJjtcdo Olsiie dzjR LBGe@D O Isk ] tezf of BldsdeL Oy d * 4
tej Ocj dzmd d Mlso OtcO & BIsf OH.

9. sOlOdzdL ©0: ststedfMmisdlsd S OOddIsdysj tj ©cj dzmy ,
My BJdeddBZdL JtcOB ilsif OH .

10. 1 dLO dz LO tOLGWOH EZ: [ dL O, dzdztPOE 6 OO 8z0 dizg Iis
Cstedh <jdzgy mndBdECOdzd j t©OLGWKOH] Ik BjLBfOMdZ] {tots

11. (dOdkzdL O b tj Odzdesds otej dsjdzgz L O Mftej yOo OF j L ¢
SEEEk<000 & §f80O<j® | bk toj Otrzserd ofgj dsifidz i &ts oz If
Mz q MilsOdzyd .

12. Rd&Rjtjdesdets BjLBjHAB] O RjR] O LO Mt yos
MefMsOdy] SCs°0 fj Sswedmlsd bk OdOddls qu s5° gjIst
~d B MCd dzjLetHi, EOCPduwd ik dd it ro0tsjo’ O d &M

g

! ,

BJLBJHM] J§ (8) SHbabs d6yCGa yn@ii e BsH Ho 0dz0J Mis
Cs'"'d otsHy tWOLots"™ d ddi3f dzj d3gd dz2sOyd " & J S sdzsh € d f to
1. wftj yOo PMHE] igdzd Od OOdzOdzd By WS B OB sME cHuygd Mise
Ed3j Mlss HO BERHJ btjlsdttOdz ddzd HO Mmj wydmilsd dzOSC dzO
2.f ddzd BdL Oy slstetsh ¢ j t©j O dzOMO d kL BtOCO: [ jIsBH
hlsts BOC jJ] Stdzdyddz kLt O, ttOMlso OOYO d toj Oc j dal
slsf OH O.

3. [JOY] BfOMmde ~rdd&3d MSJd MddelsjLj: L HJ HOSHBEHE
dzi ssSMmdyded d HO lthJHfr]lsOS?O‘lz B3d dzd 3OdzOdz tcdL d ¢
4. [ MBd fdzd 5 o dad - ndBdCOdzd j: ¢dOdzdlsdysSd tj Oc
JwdSs omdzd , © HO Ijtfsdlstsd3 Bddzd B3dL JecO" £ Mot & IstsC
5. J1JjLBJHdA d obdse<dke® uyhtcj kfjfisés®@;j kL 5§ O®azgEd tc
McjHMIsOa ©O L O tOLHOO OF j. ¢¢ sdemjz sgiOHdsd  Qjts, © yddO “dzj
d tsBdzso” doj Odzlsj tcdzOIlsd o j .

6. [MmdgbpzgsgdlsmSigls VHq afidetal e Plb@L jOdeBddely dys d~
t

7.

9



ro sBd Mmj J Gtsdr vl @0 § tc ORdpCQis]’IsqouLijls o3 stsH | , tcOL 9
BilstedCO d O&OLO. vt ES?Ekykz j 1 Oyd s dzO dzdiddzcd dzH j
National Environmental Methods IndexNEMI) , € t° d° jSHsde[filds@eo Odz fd Misj d3
fdCIsctcOBIBO L O L dOYOe O0¢ j §tod mkzMisofft Oresm dzd -
Analytical EceScalg, St O HBHj?EZ "] COLdzgjdzgj fsjdagj LO tOL
RdzH j € L jdzj dzd = O dzO dpfiisfeqrt Analyticdl Brscedure Eridex GAPI),

Mo jtsBEkZroOlsdzed " d OdkzOl ¢t d sy ‘' k' jJ yist 0dOdzd
Sty SdBOdZO sIsf OHO; d 1 g =afgsdsEment pfdzjedaPeofldfGPs ¥ 26 ° O
ftezy O odL kzjjRdediztsth € $ AfLte d &g ols@Is4?j d offttfny Isodd h (33 3).0 to Oaizf Is @
OkOld GHRsckz<Oo0O Ek dhsteOydoOyd®kO HO SCoOdlsdlOlk
fJjtoW sted3dOdzmj twWOL dzdydlsdr O0dOdEZdIsdyusSdra d&ilstsHO d o

153 Rdzs j Cte Oyl  WOB&EBYj LsMSE OdzOddL b

RdZsjcteOyd O GAC fteddzydf O k WOLtdkOyjklsmSk OdOdkd
d Ld&Oyo dzgj (wLO0Silsdydsei d JStdtsdmMcy Cttedmlisd. H C
tcj OG J dz O, GAC ®&BilssH] HBYtddtsmy ddyddi ]

SHEZOBE SIS OHO d foBts?hOdets’ BJjLBJHMSMISd d&OBtSOIls
BjssHO yYjMmbts S?°kyk"  j EfYftsbktejBbkz KO de L Oftcj dizd
ftesydHkztey d EMoaO O dddzd OlkztedmMOded~ dozd Okls
iWdeogdzhf@O® £° J] ESCEf dod BQdzOdzdIsdysc d tsiIsd ¢

mo
Csdzlsj CMiskz Otc;d30u4lzlsfn§13c: tcOL ot Of d1{f &1 gzs tzts dz (
tcdzOYyJ 2sMC O dqdznkMmisted  © " j odmMtstt tjck
UBH Moj oj<dds zOH| SEOGHOYEE BWLOLEA ] 5 GSCL {
J<4dztsfr]Ls SHKY do sMisd, fsB? h Olsd Mots' Iz C BBtk
dzyd  Odzdzs fMisj<d SodeSbktej desmMCE ftoj Hdesfls. 2z IsC
Hi ®Bteck d&zOSh Olsd syl Mj HjChzrOds'siic dAis@ ¢k
tcd B3O LO ftesdsyd & sHtydodrs fHtetsdLotsHddR fto

J
s

s

¢t - OMddd ] Hdshlsdaioy O tfdgy ] il Mt y JO d0 dadAL
jtiddd® LOLBadBO. ut EC?Eyk' j fsbGjBk LO tof
4@z G
-

&
Q..
3
of
&
o

SlstcO” dzgts d L ORIj 90 dBhesets tj MkzteMO. v OC '
O?>dead’ ' j ®BibBH] kZctttsy 00 ' k& O0dOddJsdysy
s @b qHedSID] desf sd BdL Oyd  tsd3. [ j' EZlsdd3, §$sdalsc
dzts h COfYf ddsOjfdmfjgio dz®@0 ] Bodds L OL soa ddBBO, N lsts HIsE
edmMlszf 0 St d Mk d j ¢ tsdzsd Sedif fifdmuddndsjQds® dd 9@ «
QbDeHj fmj MdMmlsj B3OMEd tOLots" djlstsHO € tsd
&

d

> g T
Ozjxgggs qwzn—s-

0
o

oOdd e Miskzf Mlso OO 2 BHteydoeades d odmMtsC s
s ¢ K31) dzH 2 Mmisted * 2

SEX OO FSS O G C

O8
g
ST

16AdLdRgHBI MCO Mot Mo O d MistkSlsktj ¢° kydedhn

O BHJ]?0C fteky O HI-BPEOEINTE] cldadte’ MHFOAQYSCE - J &
RaSCts '  d Mmded SP@&ysoelz IsjLz:-BlWl§ddEagddtc d fi@scd|d d c
HO OOulzd3j @ OF j so dn Mot MisOoB- 9 Ok O isderf@d3j
tgd30(+‘tsdztsh(+‘q"' H] MlsOo O, qLOLBOO WtteddzdzOyd  j d
Lots" @O WdSfmdedr HtsLdzedr StsdiiBddzOyd O d OdzOdzd Isd y

§ =06
oog“w

10



16.1 1 jtod dzH s e dzds dlsizOweg dz (1 )

} jdedzH s ted dzlz dsq) de@d3d dz O daf dilifdeig i stizr Kglsz | deh RO
dznde)dlss®ks d Mj "destts Ssedhlsd b djiyiSk odf.
flsOB d dzdzj S StetsdzOtedz) Otsls j (G dAnbpeuf) S B s ijilpE dH ceted L
E feot® OCIsd o ifizc qlgHepusiddrfdds, C°'d ' SHESS SO
OF Is 1§ B 38).

T migd3d MCO MistelzC lszWsQ:8fl g tzPdge thetf te'fydz = J Bd " & d
(2S,3aS,7a8)-[(2S)2-[[(1S)-1-( J s8¢ Md ¢ OteB 5dzd dz) B EzIsd dz] O3 dets] ¢
1H-d dzH-B@Ote B s € M d dzdzB j B dpfip jd daOdF dafififd@ Gyl Fso O Mistclz
MOH©Y d ddeH sdpfis@d MEfwfiplg sz | MisOMSkz cwizf iz,
ftodtetsH iz { totsdgjjSelr Is [deOdtzf{dzmn € J mMsdzd o j<080O
BdtstcOMY sdzsy do sis.

HZN
Hsc)(/

CH,

|||ﬁ

<

SO 1. uwlbtkClkzedO W iBtzddD dff20d dzH s©f

1 f sdzj € & dzO te dzO 10HeS0PEAMGN  C

1 [ sdzj € Iz dzfny 868,47¢4@ANOf J to d dzH s toc /o) ( Istjetfs d 20 i3 dz) =
g/mol( sBdzd € Msdzd)

T AdLdRIBd MEO Mmets' Mise O:

0l jtoeddezHtsf tcddz JABO dzj SscdzdC s “ sdadL OB d dzdzed = G
ot MIBPOHEBSC o] BOORHs E&8Y [o] ot HdsMisd
ks HO fjteddHtsfteddz &syj ftMmists Olsd kz tOL
LOadMmdesmisd tH pH ko t&jt diss fiflsfigjh l6pieq da@fidzy j dz0
tcOMmMlso stc? JosMls d ~RcsBOIScOW M f sdzOh OF j

o Log P ot]jHdzdfgds s cfdzj‘lsmgOQIZGPg ZzO ¢ jcotso
ndHtosYW ddzdteids fifldsd njls o dz Cjesolz HdMIsted B 21
MdMmisy BIBO d ¢ jesoalz ddz JtGGQqu‘IZ MO ntesdiO

0 ]l jtskH wOMsoatste? do &k otsHd, hlsts | ftsots? dats
~dH

B J dZ'S{OﬁdzIIISHdﬂSXdZd% dHtetsdzdL d [k otsH] ded
J EMmMistej dgdzd &3 p H tGJHdZISfr] d iz0.

0 1 BLdOIsts " jJ HO J fdted Htsg’tr;q’dz f SHdzsy Odz =
ftcd BOLdtsd pH. [fr]lsO ¢ oJjLO " jJ ftod BOtc
LORIsj 90 I;[O)dz?oqqsq’lz 2% t5tc dgl dz SJ din Sz Geby O'dAD) © @ 6O
LOHBSotS? O 0" <O MlsOBddzdetsMmils E fftej Hod' j datsds

11



162 ¢ BizsHdfddz B MddzOls (¢f[)

O 3dztsH d 4§ d dz B J q’dzOls ol HzGetsH j dzz “ < ( BdztsC Ols ts:
HCf:CthGISUCftGdHCde d Mmid{idussiCde g sjts ddn s@dzd ddzidzd:
Odzlsc{:q’tj;tsls;dadadzq’ JWJQOIS My BMsea Otk j] HEZhISOT
Hts 9 OL sH d dzOls Oulq’d\ﬁ;tqdzt&]%OéQﬁ]@(BW)sdztsG slsf stcO
T mjdd MCO MislzC s @OG ¢ dsdzesd d Mg da) EBd-@n®dizlz ¢ O6R S
2-[(2-0d@3qd dagts § s 5 € Md(?WS@MJGdBHJdﬂSCﬂ@Hd dHtesyf-§®BdHJdz
HdC OteB ¢ Md dzO s, B pdiad £ @2 nd2Gtsde®ls ez C sz tc O Mot
HdrdHtesf JicdH ddzMC § OB fRisj tegd MIE Y FEdz | O tsiplzz € dz
ctozf 2. [BdzdC ffstBdRd PP ZPEBo k& tOMIso tstc? do tsfls
O\/\NH2
sdzd SO 2. dbbtokzSClkzttdzO WtsttdzdzO OdhusHJ{ Jd
1 [ sdzj € & dzO te dzO 20HesGlDlzn@zPs03S C
1 [ sdzj € &z dzO tc d8,88a3nt) @ O d3dzts H  fLBBAZ) g/mel ( B j dzL j dzflz dzW ts C
Cdmj dzd dzO)g/mel( 686 dzgf © 6 f)ts dzd )
T ad

LdRIHB] MSO Mot fle O
dbBzsHdf ddz O O MigDe OPKEEQ v L eOyd HO |
'cddL 5o AL et Csds pH, Mt kldyl &0

dimlstcdBlzyd BlsOnjetsstzdL Oyd " j “d sO¢ s j
sEBEOIsctcOW M § sdzOh O j d MmMlsOB d dzdesfyls k&
0 JHdesls 1 og P LO OdRizsHd{ ddz ‘4 0,65, hi
duydes f jtoeddeH s tod dzlz . [ots Mo fr]lsa “d
sdztsh € d dBzOFOREdtc @ j cso 2z f Olsd y E E =R tetsdC
?

zsH d ffdDIls j' i MdzOBts ttOMlse tste
B5? N Olsjddztsidicostmti iy Bztf Mtej Hd dzj L
HJ dzd te O islests tg @omill) 5 & ©EHA dCodsin jo gz
sSlssdzOyd " J BOL dzse OL BISO.

L &ZOlsts “ J HO ] OizsHdf ddz § tsH dzsy Odz ¢
~rdHEBf JedH ddzM$S 56§ tols j dzO, Cs'd sy d
Cs' § W@ty YsHdzi<d ~dJHesdféEhmpdas & 3
zso d 3O

Cts’" 5° md

s

q-

do Mg agsnq.
§ddzOfnbs O j

NKCI+ oo n—I11T
.S"Oﬂ.lﬁﬁlﬁlﬂ&ﬂ.ﬁ-ﬁﬁ

12



163 RAZHOF ORI H (R T )

RAZHOF ORBIJH " jJ HdEZtjlkdS Mdzdyod sdOLJHBO, ' d
d JjHJ®BO. rgdzz° j ©OSCBs hiss ddzmndeBdtcO tj Of Mstetf yc
mMiecdij dklsz BkBW] O, hilsts HBoatsHd HB o j@MARASE L &

1 mjBd MSO MbtekzClkztO: R gHzBY D GH B8 i@ Biss 4 @<
2,31 d 7 d-bHafsizH-Sdian 2 dzt O dsts  dzB(j ezz S H B) € 59 O Mistlz
MOHtey d Mkzk¥Oodsdd ctkfkz J dJddHsdnSd §thls]d,
OCIsdo dzsfylsd .

0 /
NH
S/NH2
cl &7Qb

HdzdC O 3. ubtkzClktdO ¥ tstdzdd ddHof o

1 | sdzj € &z dzOdsHzDes1s6HE:0S
1 [ sdzj € Iz dzO 1368@B4Ag@IfH ©
T AdLdui®Bd MO Mots' Mise O:

0 ROzH Of O3 H odtadlj Gy s KBa5 hIss ECOLEZ"jJ HO “j
MW Oksddz ctelzff j. njetoets MIsOT ] “tsdedL Oyd*
dz0 ¢ j@Osplde ste? o sMls d RtesBOSELOWMES L OHt

o ltej HdzsMIs |l og P LO ddzH Of OdiaPH = d H tc 52,56 Qlzd
(20 " dzd {f ts W) dp dhoaledf@p | dzj €20 .

0o Jo O 9j<0 ddfsWddadshls Hsfttddshmd ¢ jctat
HdMistedBkzyd " d E IS deoddizO.

O RdzH Of OBZPK Isd jyddstec dzj cOMlseo stc” do k& oHJ, hIsk
LO Wtttz dzOyd " k. nNdetsoa® tOMmMksettc? dotslis
tcOMlseo O OYd BRO.

0O RAzH Of Od3d H | fsfmjBdats  sSHdzsYy Odze WislstsH | Gt
Mo jlsdzsmisd S  Eydesdz ssCtsdz b6jEPosgERE HBEOB
Cjetsaj OdBqHdz] ojLj tbfitsttdd d “j dzg©O " dHTte

ltcdmMikmlse s ~ndJHtesdZzdIsd ys d dzO B d dzdzj I MsOtemC J Wz
HdrdHtesf JicdH ddzMS s ftoMmisj 20 ME dzsdzese S MdHOYyd “ d
MOHdsy Mk dzW &5 dzO d3d H g ddzHofOolsdHlz ESOLE"j zO W Iz
B rOddL BBy ®BOLGEWGOHS ] L O MoOSB " JHd®J J. Jo O
1t/ ¢6f[/ Ry BHEBOIOKO Z<ddz dBsH j dz MdMisj BeBsd3 L © d
Ehmdztseo d B3O drydkmstets dzddst fd H Olsdo detse W slstsdzdIsd yS se
CsdkBddzOyd 0 WdSfmdedrn HBL O.

13



1641 jLddB] WgsFiMEJE Mot MisOo O

Cd oL e dHSc dind Lifauts sMis©e © 1 rt, o[ ]

L tcOyYd sdzOdzdzts d elz@u @ fled B PSS A FrBH) OC 5d
sd HdSkdteO ' kz OF dGodd yYifls@ AP p ‘Hishdifts j O
duj &0 ‘dnselk OMmMkesk? Jashis, Misosd
H s dedgf@s Hzdlsdflal zd 1daB) "¢ I ~ds®Ezd dzdzy d Tls O
O 03 doalz sYilsdBdi @ s oag Sl Qs
odhy, “datta O " jHddzMmlse j dzO ¢ tsSH dzts
[J] d WeskbtsdadLO LO rR1T) dibsdyuyd *f
d st sd3 tOL £§OC B %tsftectm-ldmm@mn@@1
OfmMdzsMmils sAr fJtesdLesHO. [J' kMmBB
Oy do 0O O MIsOBddzdzsMmisd ftej HMISO ? §

Foge e
7]

TT 000G UgI™

Qq_'Iﬁ
S hea 0
==

sM¢d t©OLoB" OdOdzdlsdysdr BIBBHO L O
jsO s HdL O° d&zkz

J L OMmdzdrojO3ddz® ¢ g d ftetdsjj ugdd Ry @
CiIBEY BsHIW S s 0OIsd §&° j H
Wl edsd 20 d Mis ®8 d dzdzs s
 dzls dzd & W st sz dzOy ffd.d Isud
hfess s smqh<4wo Odzlsd 7 o §
I

3]

d

Cfdz
q ¢ s
5] 0%0) 20

q Is jwls
ddaz (lrt), OBEZsEHdydd BJ MdazOls (¢ ) d d
S5 ¥ OLGOCsdE Cdd ¢ wONOGO d tshke Okl b
sd7 &jROddL ORO, hlsts Sdhoiselk §tsdeddoy
B@stzEdzj Cwo@sc fdlsdms o

1 jtod dzH 51 tedialis dlelZOdpef dz  d dzem Bl stc dder dB dIststcd B dzts €
Odzc dslsj dzL d dz0 | bS 50 dedndizgly Pda daO L SIS 5 dzhisted € s s ts,
9 0L BHd&ZOILOYd " J d MO j* 0O Ctodese Htodlsdme O. [ da
3O ZH gy Q@O j  dzOIs tdaf * trte3OO dfd Ladgizn Jf Oy d Mj dzls@ Mists  f te
ndf jtelsjdLd k&, Meeyodkz dJdhkzidyd jdyd z d L O M
CtsH fOyd j dzOlsO MO MlsOB d dzdas 3 (MDstets dzOtcdetsd3 Otels j to d

b BzsHdy ddz' B mMdEz@besf JiedH ddM¢d B dX Qe d 8 Qe L
feddde ¢ Odyd dpddn c=E@sSCdR &dh <O Cwo ded R MizH
°OLBH] OO  j d MdOtjc 0 fiedyjbdss o0MtLeos
dzj ud ¢ dJ ~dfJtelsjdLd’J d Odzcddzj f ju&lsdiEdesd i {§ ta BWECL
f SHdsh ? d4d)s s d

RA&ZHOT OggdmH dEztejIsd¢ MmdzdyOd IsdOL dHdBO. rrdktilsdyd
otsH] dL BteeOdzdL RO, hists HtsoetsHd HB MmMBOMIEIPOs U
Cttodese ftedlsdmMCO. REBHOYOBIH ‘j §sMmisds jWJS OMO
HH Cls@zOs H d izOIs Ols stcdz® Mot Mlsoa O dzgj L @B).d Mdes SH Mo s¢

ROCE WOBHJO o 0O Isted dzjCO dzkHd L dzOyO‘ dzj Isj 6O
WL dUSBd MSO Mot Mise O o] HMls Gps’Od it @y sty ¢
¥ ste sk 2O g Otd l§OIsdodze  SoOdzbgdkOKdo dalaf f®&®dzdo.Ol Is
sMjls? do loEQ ISty W d BIFL jzts ¢ SHPBe G dsjjtidgiQizs 8 s Ofls o fste
R1T 4 MOt SdMjds " jHd j® ) MO ddMSsd ©OMmlss t
OL BOLO YsHshetdrodgd j SOSts Bd Mj GMJEkzeO®O MMl

14

d’



CsdeL dMlsj dals @b | thpE8®EMDI] R Qezfzj Eske qkzOYyd ] S0 Is
©OLoB " ' jHddzlse jdzaj OdzOdzdls d ukHij ol dsisiS) s o @slendD j s sy
Istedd Hd S 4 YUY Mls sOkP g EEBIs ded Y Isd B3 ¢ sdeyd dzsteOyd = OBO,
ftod f 2] M@y j ds’ &BOIstedyd

171 [BEOL d&zsy j ¢ j WHPLCPIstsB ] dzBo ftesMmistekzSl ¢ sds dc

v ddljtOlikzted J fidMOdas dzj Ssdzdéts dBISHO L O
ORzsHdf ddz©® d ddzH Of OBBJH O, Odzd Cdrtsodd3 € tedds@ Y¢S d
sH Sdn k (okjfirdbthlsy figd mMispBOMSd ttOLots’ o) IStsSH
SfilsdddL Oud‘J, L 4 dzj dzalz  ©dzO dzd Is qiy Sz ff dfeldsdyej @Elzd O ditpls
CsdgezOYyd  J W dSBdedar ytsidO HIPHEIO Hid yafd dzd o O dzdzl & &5 @ tzlz
L O us;'qao¢JommﬁmeKBUmmqmquqq@o d ddzH Off Oc
WOotedsOyjzsmMedds sBdzdyddko, SCttedfmisj<d C18 ¢ dztsdalz
BjilsOdetsdz (50: 50, v/v), IsjdifjtcOlkztcl Ctsdtsdzgy tH 5
‘“JHdetsMIs O9 dzO, UmJudL@O d fsetsHdZO LO Codstetsdzlz ¢
sflsdddL Oyd d rRtes@BOtsctcO¥WMSdrn Lkfdtse O, BJjL fftod
fesmMissttd d MdMhlsj 3OMS ) ftesyjdd Ebdyo O ddisd
ftesWdd Bjistsnj dd J fetsyd jdz §teddsj dtsd3 #Po tej d3j dz

Pae | d M Qepbmxdzdiyelj ety j W d S OMmdzz IsOdzS sMmdzts * dzlz

(J dzddigh-Performance ThiLayer Chromatography HPTLC) L © dMistse toj d3d dzts S H
fJteddHtted dd dz0, ddzH Of CeRHAPzEls @ dzsHJifpldd x am IsOE
g0 ftojHdesMls E ecdzjHkz dBtsckz<dtsmisd OdOdkdLj o
fslstesh ¢ ] dBseaddzdzd WOL) kB SHEdEMEzHEOBS ZOOH ydgks HE

Cstedh <jdgO "J MdBBI"M O Hrdzsted3i sO0dZO, &G lsOdsdzO, Ist
ftcjHMIsSO? O L dBOYO  dets tsctcOded yJ ¢ j§ MO OmMfjClo L
EssC¢MmMdudedrs d JSBsh Cd dj fsots? dzgdm HBTOMGNYTY G Mis @
CstedMmMlsOdz L O twklsddmMikz O0dOddL iz, ddz0 tetOdd yd
&JU&BHEQBdS&BMBd d HdjSldzj EftstjHdotMmisd MO

WOtedzOyj M s’ CHERstetsdzd CoOdzdlsjIsO

V Htczetd3 tcOHEZ, (@Bdntice@L odd HFOLIRPHAE]IloyEH 2 L © dMmistse toj d
(jeddHbEEY dd @O, JdHOof OdHied Pl ® Bt Hifd e d &z ko
CstedMmlsj<d C18 Cwdzsdz d ddssddzdz W OL &2 , @g3j0s sdzd Is
[dbBHO "] o Odfikdd@®dz0 CH A2 R1) MBjteddyyoko d |
sOydesfls, ftoj ydL desfyls d twtsBlkzMmdesls. R OC, totss lzdz
o 0dzdHOyYyd " j, O dzi SO tjLEZdzkOl fftojlsntsHdes HJWd
dzd * § s B ¢ z<dgOdzOf tetfismylgfdz®@ § ts5° j H  dzOydaets @ d ddzlsj 60
f OtOdRj sOtc®, C OB hIsts Mk MOMsOe dBsBddzdzgj WOLj, pl
dzd " J] HteO<jdzO MdMmlsj BOME R ftotsyj desds L j dzj detsc

s5Coqdtc OdOagdflufls@ B3 HdL O dk

Saleh d ROi@HAdaPYE O ddzd L ZOYO Odz dMSsLOE E H
tcOL o ddzd -HBPdLdz dRjPstsHEZz L O tsHtcj' doa O j ddzH Of OdsdH O,
diistsotej 3 dets §tetsyj dzddzd ¢ jdz L Jdzjded §tetsWdadz-{ted dd
Scal e, AGP d GAPI . 90O tc OH “d f sfd Bdats L &
TesBOSSEE@PNABO O 0 dBsy ) ©OL BOtOLd L O jHds
SkfOHO d jCBdshSdd Bilkjej<jtjd &BjlssHi. [ji'kl
ftod BOtcdets Ctstodh <jdzO L O otjHdso O j wWOLad jdaj B

15



O B X tcdBEEsHO f OteOd3j sOtcO, CtedIsdyededm O
O, dd " j Bdts Yyj@icOdzdzd HdB OLaB O dJIsts

solkz dzOo jH | dzsHPL G ORBplstSH jdztsio@ RPIstso tcj dgj des s+
2 Stk ddzOyd d WdEéMmddms HBLO " j sftOsHOM
Zduj* 0 Mt j<dn ftdmMskzfO. 10 ©OLA&JCE ®GH
wsEj stsHy dzd " j L OMdzseo Odz MOdss dzO € dzOMmd ydats®™
2O MmdMmlsj BOMEts" foddjdd AQbD ftddydfo, I
dzdr Rt BOLsctOYMSEdrn WOSIste® dzO Co Odzdls
o) dzj OdzOdzdlsduysj rRrJBBd jJ] BBRsSckz<0o0 fftosyj d
9 0% j fr]lsOBq’dzdzisfrjlsq’ d Sddzilsd¢j t©OLCGCtsC
0 fshdlz’ j fteddj dlz d3j Is 3y Js s tsteilxiird d
IsOB d dzdztsfylsd s AT

o &
@ 2
Gy

FIOISNOFgEHFAT I
&naa/\rﬁ—*ﬂ @ =
g0 @O0 g S

OFFEF—O0Q™

O

ISGDBJq’dzdztsfnlsoqc(if. chtaOda ¢ Isid SO dzlsd ~ dtf J tels j dzL d o dz
Oyd OBO dzj Cts9 O

83

181 ) ZOYO° flknd O MlsOBdddshisd k£ % O0wdkOyj kkms

d Is dfplO@ Bj  dZd@siipdis@tc B3Oy j ElsME 86 ttOLoats" O, fJteky 0 Ek
J CO0Cts My CoOdzdlkjl dzjcO ddzd ftesdLotsHO dJ
Estt® Bi(sdddj OB hiss Mk ls(45)j31jJJtteslzfr;tdsG2Hq’aqu>|dz
EdzOsstedzO W stedzOdzdzsmils, o j < Mk W EkZdznH Od3y dzlsOddeJ
dZzdlsjlsO WOttdzOy,j kzlsm& dn tjtstsq’LSISHO SsCtd3 “drtso
0O hdqesds Mo jlsO, EC?kyk k<d foiisbzdz0® g dztf ¢
sfMisOoddzO®O Mk Mo jtsBlkZRoOlsdzgy Mdsjtededyy (deffte. | C
sodlilsdn My MisOdzyd d fHwsdL osHO) © dzO dzd IsdEQuz @
YdHezteO L @lsdiff didsinGq ]

jebzOlstds flsknd  j MlsOsdddshlsd e j diss j
J MEdZOHdM ] O, HJIO? 0 ¢ddzj Isd Yt DOls ffenBueddy id
O e 'ddi 2§ EZlisj o9 d AstDaQem td @uEEH{ids(FEdds | B J OISk ts,

BjnOddmMsdusSts ©OLEdGjo0O | dkHd ° Oyk dzOLb
Cdesmisd d sSflsdkdL Oyd & ¥ stedkzdoyd: j

O°¢ j MlsOB d dzdzets s  HA(usigdriis®p & BJ dzQjlsHED dac G He ts
Is Oted3OyJ 2lsmMSdr ftesdLoBHO, " jto tBsclkz<
EsdyO jd&3 ttOLdzdydlsdr EMdazse ®© ykze OF
HEtSo OteO <Oy ¥ steiiigdz®ad B¢ ZGr sk O
ftocsdLotsH ISt yjdzse fjtedsHO 21
dzlsq’lsc;lso “Oyddzj, Co90OdzdlsjlsO d ydf
d* anJ;ngzwsc[f]&@fr]dku;ﬁ]l@q’ d jcj tc®OL GtcOH O
J Hso JMisd HB MO j ¢ O MOHEy O O
jdzyd " Odzdes hIsjlsdzedr ftesdLotSHO t©OLGWGOHS | .
k2 ©OLeot [k Wsdssizdhy dily f)lQ@daysde zd {301 § t6
CQo0O‘k tjekzdzOlststcdzdr L ORIsj o0 dzj s - SHdzd
LOBSHO Ek ftd skz.

dzlsJQﬁ]ISlZ ¢ s 3B d daPytf] d Ofpb@P &g dzdizE fig s th @ S figld @ d Y dzd
ltodmikzmlse s o d MO i@ MRyt ‘wJG-ltajdyamJHzttsdr
d u’ISISszud‘Gdz LO ddelsjtcOSyd " j dLdj' &2 dzj Ctse O

16

C-FOF FOFIE FEIT-O-0ORT

1 Bt
d o
p L

NSC SOoON=SIFNGIONI FCAEN" SGgNGNOFEGD
Q—.
&
Q,



j90 tOLGEEBOHS | Ct'd Milded o tsdiRY ¢ tzO 17 dz€
I i sdzO®qezd tc @ dadige@aTGsd P M s dS Of 5 di3s < d
Odf Gt MO®SMs Odzdzs B0 5 56 HzO € 5§38 §f dz0 G of dhzth ) |
o d SsRittyd OdzdL Oyd 2 saAr.

182 1 klkjod ©OlddPEJGOJOSIkdoddn ¥ OtekOyj kzlsmS dn

§6OHOYd O dzj €O d ndd®d MCd YeEbrifhsSsHdo®HY
ckzBdls¢ O fYtslsjdzyd 4§ d Mo OttO® O dzj ydmlsts<O. t oLk
CddzisdSj S0 EZftcOo?® O tstHodesds Lu’Glstsljutggﬁ}cfadgﬂ O¢j] dyjlstH
HJL O dzgdtc©Of | tSHEt9 OteO "  z<dn MbstcOlsjed O Mmissdzdzd L
Bdisd

T mdgHtesdzdL O: [ots " J " JHOd @l ggOSHI<HE? fRE] §
dzi €O MOA dBHUWBES 2O dzdzy ctekztfj fsHEsYdz - dHteBd
ZzOSC IOy d dzdlsteddzj. A OCIted €IS df pHiplded) WdztdzO
Mtcj Hd dzj ¢l KOEOL BT J cOkztcz d ftedmkzmisets € OIs

T{S¢MdrnOyd 0 [SdHOYyd @&doS iz ybkBsjdzj & izeapls O Qy j fnd
Mo Cdmjtdditsd dod Hekzedd tMdHOydtddd M)
sCMdHOyd " ¢ Eyk " & Wjdtsdzj, OdRddzi, Isdtsdzi d
sjhedr BIlOddJr " dO0 d C(sdy)j g jzsdmit

1T ABstsdzdL O: Jots M BHddshMd dO ttOLEKOHSE dL OL 9
(UV) ddzd odH’ dotsd3 Mo jlsdztsh <k. [ desed dBsdzj €k
Of MsteBlz" & Mo jlsdzsmdelz jdzgj tecd &z, NhiIsts HtsoatsHd H
o] OCYFEIsBdzdL O disoQds@fe Jadudils d &3 f tesdL o sHd BO tOL
JdLtsdzj ey, Htsdddkjtej dqdzd ftesdLeotH] ttOL dzOcO° O.

T RLBE®BIJEdLOYd O0: J[ot "J CtdkojtrLd O dzj SO0 E du
WOttdRBOS sdzsh C Iz OCIsdo dzsfyls d dzd fn Is O BjddgtdetsGis]. * Iz
(StsdgoJ oL d° Iz szOdzlsq’tsdg)JtsO £ tOyj &Mk Mmesj " z)
stcOdefp ddzlsj teCtsdzo jtoL d° O) .

1 I sdzdBj tedL Oyd  0: [ot ES?EyYyk ' j WotedzdteO® j o j <
flse OO j d3 { t5dzd dgj Wdifts: Y JJmldS jH Do tsHed d s H B o
BdtstcOMY sdztsy d o sMmis (.

sddzj sd ¢ O tsOLGtsOH¢J sHdtshd mj d&zO l]’tetslzanOch B
giSdZ J dzZlstcOyd -’ dzj € O IstsC t5d8 frpttg jtood jdziciz)sii

BtsH j dzd T d315GIz ftod d&3j dzd Is d lJZ(leStSPGtGJIGJq'-ISQQC Jf tot® sHE O totg
e HO) d CtdigbOtdl itLddlisttdkOyd "’ Mz C€°Ekydzi L O

COLE®B] o0¢ ] Ghdsse ddn dH0D dd L 0K0O tGOL CEOHS j

1 sddzjIsdC O dezzstse twjHO: J1tLddzO ©OLGEWOHS j
sBdydes Hjh OO COHO “jJ dzj& E LOMd<j detsd3 tcOf
setcOdzd Yo © BtoL dqdzz (dzf 6. tOMlso OO j ) .

T sdzj IsdS O fftcotse toj HO: ltoLddzO ttOLGOHS jJ "~ J H
Zzj CO. Jot “j dO  yjh<d ¢ddzgjlsdysd twjH ¢s°d MM

1T sddzj sd¢ O HEkzetse tjHO: J1tLddzO tOLGEWGOHS j L O9d
CoOHEOIg@zZIsE®deYy " j] " jHdBE tj OCIs0Odzs 0. ROCts Mk
gdzm jt6j dzlsdes Httkzetse tj HO, s dAfftc ofifsic, AUjJBHIS | * O A
tc] OCIsOdzls & o jdzdSsd3 adh Sk {HMIJtcO o sHO E o fSH

17



O dZOddfe (gL Odzay JtejHdSIsdodzj MIsOBddzdetsMmisd md Mej od
COdZHdHOIO L O dzj Sts9]d d Wtttz dzOyd "  O. 1 0 tOL dz
MisOB d dzdzts M is d , Cts' | My ©MdzO® O ' & dO {§odhjdaj Is
fejHdSIsdady) iMSCstedMmisy Octej Mde dzd "QpH sztdnjdrisdaty &n i jC
9 dzOy dzsMmls, dqdzilsj dz. do dzO Mo j Isdztsfls) d mMes¥Wdmsdydwco
Hzetstesydzj Mlis OB dqritsiasd) fjded@B O Pdzs b ©° ftedmiszy L dzO
toj MiAftddisite j Bdzy L O ftesyj dzz MlsOB d dzdzts s, tdEisclz< 0o C
tcOL oats” M7dzj S ts9 O

183 1 5dzO" OF j € {5 OLICjtedfidzH 56 & § zGhdaz®, OddsH d 1§ Jd d
qzHOf OBdHO (65 jHddOYds d §tdsddss Odts)

v ot HBECIsstemC ts° HdMJj telsOyd " d Bd<| ﬁtc; HiIsOo *

©OLCLOHS | §j tcepdaHssliduoqiy &z®,j t P REsH df ddz B j g dzOls C
fsHGdzOydes, OCt d  Sqdhoset’ Cwdeddoyd: q W d ¢ fdz

ot dmlswoOyde O0fq " J b lsdgsioLyOiedsie @ Ky GeAf didzs M ls d
sodd3 "detsCts Cttdh <jddd Odlsdrdy jtelsjdel doded d3 dzj ¢

mMdMmilsj BOIMEd Ly jd Mo OSd dzj €, Yt JHJdOY
td BO Mistej MO, ES?kyk k<d CdfMjdi, BOLd] d
d gz M MdH BEEERFE 0. 1 syjMnd ©OLcBQHE J M
SHdGE ©wOPbG [MRlstRP, hdwks|tdgbdEgOs&ds dj ¢t
qU¥dsoyd & Sdrsodi fsdLoBHO @S | .

UdlsO § 5dzOh OF O 1 Ok®@ BiPE fi§ gD dGH D O § defsLildsi® g d °
€ BB ddzOyd O

BZOdZOL d dzOc dzOhM O 0" ' & MmMhzsy jdz ftedtesHlz MlsOB.
B &zOyd OBO dzj S 59 ORELNGL coefOsi O dzQ wRksHEs § &H b
betse, Bds fbklkjd HdtjSkddt: =&jdad MCdF dtesdg OS 1
CostCiekyj 0 (dft. ftsdjdi pH otwjHdsmisd bkdkls
OdzdL O ey O dzj ftetsyj “ doj kodHj &MY jlzyfujddadddzd .

0RO oS -

18



2ARN R 1071 0AR [ 07 ¢

%)
(o)
—

HsC IststemMCjl te@ gy @©digOdzs G, dZzOkz ydzs L Ofy
AnlesBOIEOW ME tsc UB@O“OCQEMdmﬂﬁ@%¢
GzOIsO d dqdzHOf ORBIJHO H° jHdqddOyds d &
ttOL o s’ -HIP L lscigfjcisofts HQYy cfiz@fn i @ldad © O 2 IZlSdl
sMmisd d&se d dzdzj WOLJ, Isj B j Ok ¢ tsdztsdzj
desfyls, tjLtdzzyd & d jWdSCOmdesmls R tosdBOIsts
64 dz dzO QSO@BdBOqu@$O$Jdmd®@ﬂ$J¢®®uﬁmﬁ
sHtc] " do OF J tcj HO tGJ@Ql]C[ d Qisdzfnlso
sd BtoLddzgj HJGtOHOYJd" Umq@;@s@ ¢ tod dzd
' OQllsq'a Oud‘;l d IJ’tsmsq’qlidzJ.O_QlislﬂtedxmerMz@%q'mﬁ
d, Jdbstesfd j d § uydippej jJ dzBsed<j iz6C B q«
B ~rOdzdL OBO d jdgjtegjlsMEdr LORIjo0O {t
 (QbD) d Ljdzjdzj OdOzd HEUYUE Psm sBY e ( GOAC
LOYyd k rtosBOtsctcOWME] dBilbktsHi d sy dzkz

i IemMsdcOs s82O0° yd°, Mfjydwdydd L OHOYC]

d sdztsaf 3d d ORBEBHOdzZ] stsH] L O dMmistse toj o
OBsazsHdf ddz BJ Md dzOISO d
d WdSEfmdedr HBLO SCSttdh<j®jdz ftedmisk
O tOLod jdzai OO duscd dBIbBH] E
0] 74 f scedzj Hiz tcdgfddg § s d slsi@sfrdstsMm Is d ,dzd di
sd d ttsBEkzmdesMmisd .
 fetkzOE®Ed d° j dzf OdzOdzdIsd y
fotsyjdilz L j dfj daj O Olgodzd 59 O F 4
sMmls E tHdhiz &0 oj< ts°
US@O“OQG tcOL-BEB®qg 29 i3 gz dz6 dzGris § dztf
fts Cdmd dzd o3, B OL dzd d3, dzj Iz Is tc O dzdz
JMO COCts s’ jHddOyYdzs, OS5 d
d uyf @tc OdpjOls @tdac@®H ¢ | , C? Eyk k<d tc |
teL d dzd e EMfOH Q , d o &ip gy detyfhdslyf ot
Edzse d 30 Mmistej MO.
Q@ doddfif dafitéggy § iy O tcOL GteOH C j CtetstL
d d HO fJ dLteOYykzdz0" OCIsde Oyd
tmm@&wﬁwsg BsH J dzse OF O
O ERg@QPHls j cOCyd O dzj Ctse O dzO fMisOB d dzdztsf
smcq:
d
d

& o
o
Q.

g_Ng=”
"o CF NI FEO

,L.Sq_s.mﬁ_QSO .

RS T EIOFOIn

FIn r» " FTFHFOL>
Q.

0O BOANggOa--Iwgso
00O FO- NSO 1FL
og-=0gogF—0

-

=
©
7]

&
§
o
&
©
&
ol
&
©

gz
WOQ:

CJ ftoetsyj HE

Qﬁ
s <J ®&J
@d

SEFEIKFOF~0 & &
e NON I alh ol < P N I
oG HTELTO
O -~ 20O
O “o

N&%

g

oaeaTop gofog

o O oeoa v
O]
&
O
T

» G
20
g

dzls j

o307
)

o

®

©

g_ .

o

Ko

&
o
7]
&

s {ORVIN "4 MoMmists”™ OCO kdkbklsOt BddOttdd~ dJ

' Odzd Mis d Y ss@H tdJ difj oCoiESdafuzt®Oc dz W S tc d3k
d SCtdstsdiz &OPdEdejEaL @ d¢ fgdzd -

j dzL d o dzj OG j dzmyj .

O -"ET NI CONSRNOISO-FS— NS @

g PFOOFTFIF IS
CRNS-FOF=g8 g
[os}
foN
&
&
o]
E)

19



ST ouvrtrRmMOJR R frulrr
31l tejcedzjH JSCMfjteddzj delsOzdetse HdL O dz@ d fted Miskzy

ZzOo?j sfdMmkz j Mo jtBkzroOkdsd j Sy jted d3j dals
StcOY o OF 2. ttPzOo dzf Wed’L o t56 5 dASE dzdt COTYF LS (
dJ 0 H® HofsB&MBBOdz o BGHtey do tcOL 5" O dzls «
Oy S U JIF ijg R dzt Sl WO ¢ I fj dotef CreiAIstaldHeD Gk jias
'ICde B4 Md dzOly O BdfdHIddifisiglod do O j ddalsj G
ouQdefsls j SO Lo teHOd Lo@ " dglal3j ssH O d L J dzj dzgj OdzOc
[
J

& o @
351

FEORQGOTA
EFERIOQRF&K

fls, L HilsO?” dz20 dMmMistcOy doa O O CddaffBd¢
Izlsfr]QqE)Q BOfitsts] @OF &Oyda® yd s dddzldz cttasakpdd O
J tcOL o ts” OdzOdzdIsd ySdr dGilstsH O, 9 OdzdHOyd " O
oG ds  &5j' EMEseds fojLOGid MMl B
KR4 dels Odzdzd ftedfmisizy " § MdMmis dBOIgMHL d .4 LHEDM dft
Ysts teOL Zd3j 9 OCdgO dadasrd utff tg ts of LisadsdsHio@sdRis1 o HidstztsHnls &f
ZO0e dzZOMOE " J MkOe? jdz dzO Ctstedh <jj €ddaj
sfisd dO tdsekz ¢ tcOlsK Shiptfs jutdaffidtli dde 6200 diaf -
tcdtcOdz SOSBs5 HO BMdekttO tojftcsHEZSIsdo datsfyls,
CO dzgj sfritsHdzdr L O tisBkfdsgj dOEydzj L OC? EZy¢

Odzdets dzOYJ dzs Botc dhmsieOydoa0° O *j Mdfhlsj kO
B Y &sjcdlsiCdipsict s syj MO. QbD ' j fesOClkde O
OyjbkbmMisd €OLoat & C° d dOcdOh 0o 0 ©OLLEE] o O
Bd M) 6Mdcktos(ld td qCiEsddsiisSaips LS og@dolss O O dz
tc j o0=RAfdzddz@ U d CoOwdlsHlg Ny d&HYG @AfdzH yded § Oto
GEdlsdydd OdzOdzd s dfyuTdhf BlEPEDER O] ] §tsMissE HJ
e d (skLHBshle C ikl bed g dzsOdzdzd HL O dzg, 1 &
BOEFLBY HsHj, J MY dzeudlsaks dizg° Bqlk Oj Cdag 8§ Caipff J
fnJ JYdCOmds JBEEOPEOGE SPEON ©OL Zdj dzj ddelsj 60O

1 OHO? jsots diistcO) do OYd{ JGRO, o O daff *fiteRf dr © fJ  d3d dz
OdzOdzdIsdusdn YtsMmisizf 09 Q dafp@z0y PetOlsHOEIEIOH QR dN Y @& J
Sl OHO, MBOT | HrhBRdFOLdEPOMNddz] tejIsmMEl JWdsC
0dOdd&d R GYPsEROBSE ] 06 &NO, ©OMNiss OLOUO ¢ 0dO
Elsdy0o O tGG)Laq dJdzdr GBI IBHO dzZO > do tslsdzkz fr]tGJHCde-IZ
Rdzsj ctcOyYd] @O5@hDOztcOo © HO Ctedh <jdzi B IstSsHBEESEJ

mMfsmMtsedzj HO ﬂthSCfLSJHIZ odMsCsCoOdzdIsj Isdzj UBHOISC
Me zZOHE MO MOo tej d3j dad o3 fr]ls@dzHOtstd:sO cOLoas" O WOtd
40 ¢ zOh Oo Osfiflssfip j k@ dzs° dL o teidzsfisd d OOk IsHBJ My
fsBB?’h OswmPL O

" ITEFOONOF—

FE-*~000F" TOOFAFLP—OQOTQRRFAFC®®O

[HUJ(F

=

Ngge2om

PENG TFOIQIT
g o w

IFGIN=EGF > s3I
FEBE=GTGZGE O ON®—O %o

32mi BdSOdzd " § d td OGJ dzind

Hoj NidBdSOdd j d tjOcjdhd Cstdh<jdd  sotd df
CoOdzddstydBOtc j Isded HjlsO? d 5 ¢ Rd5O skzOaly Mtz M I s dz

20



321 ¢S Isdodzj W O tddgd dnylsEDEmMC J

{ OHdzd MlsOdzH BEH dz W Bt O YYSE s 7) T s * ) ffifpsoiftisy j d fyls s Oy d
OB 0o ? 3 dzd Mk
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Cddzj sdSj tOLEOHS j, WPAEROS tfiflz * ShizSigafbkdencisHO to H
wgdzls [ kdfy, [dfkzted, woér .
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T I sHBPLC CSoOdzdIlsj s0O. [ 5B d ° Thes@o SCientdif " Bagsteplss
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21



1 10ted s SdriesCidH ( NaOH) : ¢ dzO daftmef y Syisjeh CCO G
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1siyaffO ftedftej Bz Shdsesddn d tOHddR MlsOdH OteH dzd A
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341 [ Mmdzso dzgd tOMmlso tstcd MlsOdzH OtcH O

) 5° jHddzOyded Bhdzse dzd tOMls o s Isif lsz@dge @201 O Ofizfizs o dii
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342 t OHdzd tOMIsotsted MISOdZHOWGHO L O tOLoB" s ISBH ]

t OHdzd tePMENESOdZH OtGHO L O ©BOL OB d 9 O0dzdHOyd ‘" &z
tcOLBXZOY o O jd&3 Bzt dzd s tOMsatstc® HEs tOL &zd ydlisd
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0502501060, 05 dugmL 0725 & tOMIses OLOYkz HO B MJ
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CdRrtso O MlsOB ddzdetsmly Hdz | OB &zOE P, MR HiRlsOo ? gdzd H (
Isj &3 j tOIskztstsd.
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soBdkjlsdiodftj B kLBKLSO, OB dj s jifLint tey dazs sk i
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1 t OMbotste mndizstetse SHBYEI Yidds z 8 d Mj dfddyj dzj =~ dH tetsdzd |
0o,01f, O0,1f d 1f.
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T t OmMbotsted-f g EBESHRPHIO® MBBzud ] SMHdu @By dzls @@ &
SH 3%% d. 30%
10 MisHd j YtsktsdkdlsdyS) ©OLCOHS j, ftedftej & j dzq
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sj i3 jteOkted d bk &GOSk, hdd L OdYW tlstsded ksd Qs
SHOBOdIHB stej i3j ZMCddi ddzlsjteo Odzd BO tc OH de df )@ OL @
L5600 2, OddCoslsd Mk kLjlsd d OdOddL JtOdk] !
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Miets BOIstsctcOW M ¢ BilssHO L O dMmise tcj kg HAsd dz® g HZ0«
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Oflse OO j PO (385 8 ¢RAEB1 KOO0 mL HPLEH o518 j H dat
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1 [sBddzkzO $OLO ‘j §O3?dot §d{ftc dEO] dkBRIRE dfls t d
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o OC B¢ FREeEBOSEEOYMEsE (EhsOf 0. CPMNBD &k dzd
COMBSe 0O S5'd B BScdd HO SBjO £ TeckOksdEsO

tGLc[dZC) ftoslstsC O dsBddzdzgy W OL | BHCOE0) ¢ i jd©d &,
BtoLddz0 fteslssC O " jJ flkdidL tsa@dz& oj© O tstc L]z dffT
B OdZOdzdL j. 1 0ftcj d©gddzO kB tcdaOce@PH O hAsm O jiolkjls ozt
LBQH S gOldzz sMjilk? dosMls d jLtskzyd & §dStse 0

J
B J
j B j cOlskztce® Ctdzsdzj 'J BHtey O OdzO® dzO € tsdzfmls O dzls dzd
| S rsO@dzsHicY O OF | RtosBOBcteOWME ) tojftcsHEZCIsdo
dyOlsd dzO0 otcjdzdi LOHELLY OO O, BBXZJSC] ¢t 0O (
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dSMfjted d3y &zZOISO MO Isted §sdzO9”? O O yJ dzlstcOdzdzd = s O
dHj dzsd W d Csaf@dediizd . § Otc OdB) 1s5Oeds ddgiddg ts HQ dz0 dAd Kzd U & §
Critical Analytical Attributes - CAA). ltcCAA&PS s B My 6GiMd ABPRED dizs
EC? kyde Odzd flz:

{
H
1

T tdrsdzEyd " 2 dL d3d rekavd (t d ¢6fJ (Rs

T tivdzEyd &2 dLr a3 'alamnod f ] d RrR1T (Rs

T ltejdBi LOHELY @P® © R T (t

T zdweddzz dSe® 1t (W

T AOCIsste L OHWYRRR OO0 1t (Kk
JHdeshd QMPRGAAIERISH | dzd teOded Mk Ctstedh <j ¢ j &3 f 5d dats dzf
BsHjdzd Mk s0ddHdtOdd §lisjd AROVA f§stg misaldes’ f@d:ﬁ
RI, BMdek®0o0 k<d SdRtok MOl dibdpt [az@b o <o Ol
[ d 6 ®0O0dd Ijtsstraho[dz,; sHLdea O d tflddidL Oyd O L OMmdzs
qHjdlsd¥ dCOyd b ©§jeobdoddr kmdse® ¢s'd dhlsset
Cdlsjted dsj OdZOdkdlsduSdr § ¥ stdOdd.
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£ MCdzOHE MO &' zdOtesHdddr Mdijtedd yyoddd L O o
f OeOdjIsted o00kdHOYd ' j GBkRoOkOdk] Mk Mijydy
sy ddntss t(Odzd ykz Hilsd Syd § (LOD), )tc Qs ditsondsdz

361 v jydqWdudesmls/ & j dzj Slsdo desfls

ydzgsfmls, Hj¥dddmMOkO €Ot M s edHtnds dij g
E fedmkimlselz ¢ & tdzj dzls df ISy & s djdzls §) o i jois
j dzls)j[ odEO IS tgd SYCh s d ¢ dzgz IS5 O dzO dzd L  (HieCPHAPHB dAP dzO
ydfd mipRiecC@EnMEOo@EE yj e dsL &z, §tjyj 2ok
CsB G dzd S 5 zSleks o § OIS diEs OIS, d H tzZ® @ B Bz tz@Kls , , § s dzt
o trpofcdet] el f R BE d HEOC dElfk O Bs) S OGSt Bd fMis ©®fdch
jlj wpdkgdlsj daydsded &3 o o djj Wasfa® O dzOdzd L d ts O dzd A

L
Is
5 O IS de O 6 5o e APISte] ' j dad FQ B tftfdgCrisotsicdts dg f 4
Mydy ¢ OSdsOB@ M) fskotndds SHOHiEE B 6] dndiE)
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j QOB Mdetsls ftosdj dgj SCtsdeyj desteOyd  j d fsotehd
teh j dz20 ( towigdzd dzf dzinQte o j ¢ HEtsBdIsd IsOyded tey
ZOodzdL d. [90 bkOydtsmls E Bydls0es 0k Mmj tMmlse Otk j
4 <d 0,880.[ ddzj Otedzts s “d ftesyd © J 20 fHtodfftcj I«
Cdzyd dzlstcOyd ™ O L Oi20QpgdrilLd Tdgd, ¢ 1@P0jug MM(L2(01 )0 dilGOug (5
mL T ) . sOdzdBtcOYyd tsdzj Ctedo j Mk Codmistclzd MOdzj Y
SHEtSo OO < [ " £ tsdgyg PlstcOyodz0dzd Is ©. | ddzd Otedzts s °
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3.6.3 v OYdzts fiyls

1 5y jOabdgdsls By e B dzd ME

MesMls MdZOEO O dL&]' & otejH
tcjWjtejdlsdzO otej HdzsMidnlsd . § ©©dz@s Jiffiitg tsgej S jSmogds SH to j ' «
Recovenp tc j fylzticd M jctOdispmte®ted twOL dzdydlsj $tdzyj dzlsteOy
HJ S dzO teSqtsnidylg] dzlsdiedo yjdS @ Iz P, k' )Oda0@zdfa BOGzSERH s ts ¢
(128, 1gnLdT)192¢f[ (1lugmz, 7139 &1t QENMB ,7 6.0 d
Mo OCd dzd o 5 € tsdzyj dARecOEY i ZsfHtd CCGBR @O &3 5 Istcd
fMed Isted dzOo jH]jdaj CBdewjdelsteOyd " HB g 14, deddrf [tejd  dzl
CoiWdyd  J dzi§ tsen@istsdn dsty RGPV g SO @ qdzs s di3jIstsH j
s M§ sy | dels o @y d ° & sjLdifds StbEa€E0%

364 1 t6j ydL desfls

ltejydL detsfils dL Oy O O B dzd M Cdiifids] ¢ B dzQie® O J ded &4 ' oz
FLsteCtso0 0 joB diflstse nd@se | desé L0 fH st d
Ho O dzd o 5O:

T 1sdetseo? datsils (e yqr desmls IssSCtsd3 HOdzO) : l tots
fedftej BO Mlso Otedzd n kL steOC O (180mdnelwell B [jspQ B di 3t
mL T ¢ffgmf 50RrR1 | HBH SflddizOoOdzdddt ~tccsdBOlcsetcO
"4 ] ZOde dz0O MISOdzH OteH dzZO Hjoad Oyd O (RSD) te

T Rdzlsjteftej ydr detsfyls ' j ftosyj *d 0 ftsdzOe? O j 5 Od
dzts di3d dzOdzdzd 53 S By dzs 6 O©Qd O tjL 2dzZsOIsd Mk dL tecC
f slso toH jdeOdzmifipldndf f toj yduL detsmls HtsBd  Jdedn. tod L &z dzl

365 [f)ls? dotsfls) WP dEY@ :HjlsjSyd j (LOD) d ¢teOdedr

OD "'j dO dedy 0 Ctdzyj dgsgQyd s@ L @@ezR] Is Q I<GAE oGRS d
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©Odedyi Mk fesyjs jd cPedf B GOMIsH s © QGO EOL HEO Ist
JBBO dd M3 € 50GYHRRIEQII, MBO duddL 0 2 FOfigls o Otc O YL
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dekz@ds ddzd dLwOUkdOlsd dL MlsOdH OwHdz Hjod' Oyd:'
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v MCZOHE MO JtoddydfdBO L jdjdi O0dOdJlsdysSy ~J
tcOLod  jdzgg HPLC ®&jlssH] L O dhmlssotcj dsj dets BHtcj ' do
ftesyj Yiddted tOL dzd ydls©O Edsagd Is<dj D LCazOYstOn jlzlz
LJdzj dese ftesWddzO ftejHdzsyjdzi BiltsH] MO feMmiss’ J <
0ff d RIUfskjBO odhj O&OLO fteky 0 wsekidd k& ¢
tGG)LdZdLLd gz oM jSIsddBO Esdyo® 0 dzO0 M dotslsdzz Mmtej Hd

1T 1 QdtsdzOdzdzed ddzH j € BjlssHO L OhIsdlsy Y do slsdzj
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fJCscteOds fsHj? jdz  yYjlsdted CoOHteOdzdsO. w90
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MY @Y 56 dizdsietssh ¢ d  dzj (3B R0 O° do d
¢ f L 4 dzj dzj O0dzOdzd Isd y ¢ J ftosyJ HEZzte] ( GAF
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371 1 esYyj S jdzd f OtcOBy Isted

jd20 L jdzj ed O fsBs<kz Sodn OdkOO WECbkfdtsOd
d fastgs " € & d3 squgz OO&dlsdusS | 3jlssH,:

stesh ¢ O jdagitecd j: ltesyj dd jdgjtecd | §tslstcjB
Hiezed f(tetsyd M.

Ofr]dztsfr]lsq’ ZO wOHE: 1twtsyjdO tedLdSO L O dzOB fste
RIS Oz OKO.
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dn Cstdh<jddn tjOcjdamMd d tOMss OLOYO.
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q

BOlMEdd fesy® doDOEGdE S ‘dids §Od"Ojd) SOOI = O
d&O, fMkHd O ‘j §f5COLOEO HO ‘j ©OLod"  j da
SHdts t5B' Oo? jdzdds Bj IsSsHOBO L O fMdzd ydaj € 5B
i emijhdk dddsjc@OEG @ §CHaEsY)HT eBO0pd O

Gsfj<d SHeyded ° §©0Chd Ssdstesd] % Owdoy

5&5‘*—5 wcl:s; 119— 0o +

38sddzi sduy¢d MskHd § t©WOLGCWGOHS §

1 sdzOh OF § d SddzisdC O ©OL @EzBH GO BY gz d dziOE3fiAs ¢fi df f ¢ d
ddzH Of Odzd H O, COCts § tsiiymddm@uydts d sOMis j g8 ki&E 9 Ols dzts
OL dzd udlsdds Mmistej dzd &3 kEMdzse d3O. [od MiskzHd j Mk
fklsjoj ©OLGEWGOHS ] Ct°'d My " Oo?0" 'k E(dR ftosdL o
MO WdSCMmdesds S tsd3sB d dzOyd " tsd3 HisL O.

t Ofmis offcote@(d slscRMEz § SHoOotEdzzlsd dedL 2 Efmdzse © f todfmdd
dmtf tetse syjddpP'dp © dzj MisOB d dzdzesls. A OCIststed Mistcj MO
BOL dzO dzj ElstcOdzdzO pH otcjHdsMIs), WHEshdBOgws o
ﬁleIZHd‘J,dZJprgb;@tstﬁ;]di ftedftej d3° jdad Lk Ctsdzyj dzsteOyd -
ft° §jHddzOuydsts didzs j dodia@@uzizi3 k0 .

1 mdHtesddsdyuS O ©OLECEBOHS O:

0 sdfmMj &z©@ "dHtesdzdL O: vLtttyd Mz dLdasyjdd 1M
(HCl) (pH 0,52). [90 SCtdyj dzZlstcOyd © ° j ¢
Cs' J Mk fs8CO0L0Odz HO ddyd Stdeyd desteOyd * §
L 20 y®j daz OH PYEHA G tecdftsHkz SH 72 MOlO.

0 1 OLdz0 " dHttsdzdL @G dazustsftcpd OGEA M tsrDdhis te ts$cfig d 1alzE
( NaOH) (pH 11,01). Visete' j dats = § HLGD ° j
dL OL do OF j dz@itsdz,GHu’thc; dzd d3d dzO tc dzd ~ Mlsznd® O
tcOMmise stcd RO

0 1JEbtcOdzdzd c@H tcv L stcy g tsHBPLCH] dgtsisgidzed 6, 98) o
ftesyd dzf t©WOLGWOHS ] bk dzj ZlstceOdzded 53 EZMmdztso d &3O

o] UJd3u’4tsOlslztsdzq’ Ehdsed: d#lkHd J ~dHEtddlsdy

J B j te(Cuszic 2 BsA ) dzO0 f tso dh j dddbds AG gt Q6O ISACY

Bu;dz s yOIg @izl | cOlskzte] dzO BWL qdzz t6OL ¢

ddzj sdysdr ftostcOyk dzO.
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0 tcj dfj. izOG O° O: vL steyd Mk Bddzd dL dztsy j dzd
JtedtsHO BH 72 MOLO.

dZdlsdys © tOL GCLOH O:

steyd Mk Bddzd dL dztsy j ded el jtslsRistichiglls ofs fize j M3 n
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WgeOl sifmdrnoyd § " J dmf dlsOodslf jStstcdikyo.
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mJ dHjdsd¥W S s OdzO BHEtsoa OO <O ¢ tsda
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Ctsd MskHd O ©OLGE®OHS j, bkLtstkyd Mz MOCEkYy? Odd |
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ZdlsduSd tojL bldok®Bfls et Oso§R Mz L O BHEL JBOS
isBddckicOo O E<d HO dL &jtej dj S tsdzyj dzlste@ued J ¢
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382 sddzi IsdysSd ftetstcOyYlkz dzd

stsdzgyj dzgsteOyd“  j Mo O Isted dzj SO BHtej ' judd &t tbfphpd Isid t
BHECSo OO LRSS dtzPld YOk OdO&JLE. [ jH toj OSyd " §

ddzd Htkzetse tcLHsEGRHOR (645 jSdec 5p OO0 sz d zseceqefd g (|
tin), fdobaGsecdys@bEoydhl (WPERn) dsePr) | (
6 H) COts  Wikdl yde jjogaytdi i ee@H j 1 jjdz dzO ¢ tsjniiabgdz’ Jddek
Hilsj ted3d(dRIYd "Hits[a d et d ¢ O

RL 020G dB O cdefodjg@uened oj g dzfifiidiOdzlsy BteL ddzf ©WOL GEOH |
BtoLddzj, LO"  jHds MO tHt]' ' jddd tj Histestcd®]Hedy @6 X d -
Cddzi sdysdr fOttORRI sOtc®, EC?Eyk E2<d:

1 1tk otcj d3d dzO tePL ctd @H ‘Bl @HitskstcjBdzs HO Mj € sdzy.
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1 (8¢ ki@ O DPDiejdj (slsejpds HO Mmj Codyj dElscOy:¢
fsydlsdzgi Stdeyj dzlstcOyd " J

ltej B (odkcOmMfOHO ©OLGELOHS | d t&SH dEXa@ dds q 1)k
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0 Ty, —he 2 (2)
ST - Oy TF\O 87 3
GHJj oSBdR] dZstcOyd O dzj SO dz20 fsujlsSk j ¢ My j@0d R dls
52)stedMmlsj <d ¢tej ded E)ntsekz ° jHdOyddkz (4

Q o (4)

GH] aftg) B kMo 0O jditecd O OCIkdoOyd  j, RKLT Ikded e
“j ik jeOkkePlj B sl dBU) * Odzdzd ¥ OC ktte

dr * teqazdz - j H{HEBHE)dzlz
a9 Sar— (5)

GHJ el GydBOdss O ¢ BFIRYISON( 1,38 OS50 XL sszhb O d
PGy j MdsesHdRO jdjtcd O OCIkdo OS2, HJ % ddd Mo

WO w® 4339 (6)
w® 0O Y'Y 7)

SHE©) H] @O M Jda e d d o@SHsBOn¢dzg B E@F SH &P 15 tc

hiss Mk MmMzseBtsHdO Jjdjtted O OCIsdeo dJ ( PGy ) ,

OCIsdoOyd  } sh(sgsSy YeOL cteOHT O dMmYf dls O ded ~ dz;QtsaG

dmistse toj d3j dzd - ddzd kL Ofilstst dzd tc j ydtsded A flzlsj
Y

btejlsdtOdzd Mk SOt fwdodHdd sjtedsnddzOBdysSd § OwO
dL EeCEf§dd, J ¢ MY jieOpef] daly@Ededdst Oy fOIs § © tsdey Y d Ml
MadMmlsj B8O, O daj dgzydes kOydej ljtedssHddZOBIUS ] § Ot
CswOfef IsjtdktoHddOBduSd § OO0k lsted §okzyO0 & HEB:
fslstej Bd §tesyjtp@ ERuE@EOfitptcOykzdd d MisOIlsdMmisd ys J
Cstedh <jf jd MeWilse jwmMSdn §OSjISO d&OojHjddr bk dzO
fsdso? qosfmls HsBd jddi tjiLbkdsOko.
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dzdzd § sHOWOIs &8¢ tdg e MO dzdgj O p 5 ° |
Cj HjGLOHOYd j fBHotecdizlsd Mk
dsfls, o 0dzdHdsimls  dOkzydsd ddzlsj

¢
]
B tc OH, O YggtHdgla 6 o SOy & df isEodstOs 6 0 titttetels j<tg d
d kjmksed.

301 usilso jto LO OdzOdkzdL z § tsHOOSO

9 Design Expert 11.0.0 (Stat Ease Inc., [ dd
hdeslts Ctstedh <jdz LO HJLO dz jSCMf jteddsj dzgOlsO ( D
HdL O dz L O 6iflddde@ywd tzdzd d3jMs@HIOS tadfi@ @ zgizif Is dHig(Q ¢
tcsBkzMdesmisd. vOCE' j " jJ tdzZOCh Ot O0dOdzdL z f sH O
OdzOzdL j o Oted " Odzfmj ( ANOVA) , rdteddzeg j tetso lz W I
CdzsB Odzdzgd 7 B Isd B3Odzded m EkfMdztse O. stsWiso jto

CoOHOBHZEO dsHE o st L O Stdlsdydzsi OdOdzd Isd Yyt .
T Agilent ChemStation MmtWlse jt: [00° MmMtsWlilse j tc,
mMdmisj R3O, Cstedh <jdz "J LO Codzestetsdzz ddzmlstelz d3.
ddzsj ctcOyd " & §dSsea0 d {1 by jrisalEaElsotEddsaildiXisddre dzjz
1 Microsoft Excel [ MisOdzd MlsOlsdmMB s O6gte@ulkz  sH OISO
CteOWduslk ftojLjdzssOyd & Ctstedh<jded Mk Microso
fOCjilkd. 10 MsOkdmMisduyusSy OdOdzdL Expdrt®, | CHEdd @y
“d, fs flstcjBd, My dyd OdzdL so Odzed MsWilse jte |
festcOybkzdzj, tJcecteimMdsdz OdzOdzdL & d IjMlsdO® j

392 ulsOlkdmisdusSd Isjmissed

1T ¢dzOdzdL O »pOBYOW&EM] J BJddZO {§ tced B3O tcdzck tsfiplslAldscfifitsls dL-
ftesyjdgz L dz2OyoO © WOSCIktste® d ¢ dOixOaxfds d qdzlp J OB
bsCtsd3 sflsdi3dL Oyd J &jlssHi d &) fipEsdgio *doe O tiz |
fOttO®R)Isted &30 & MisOlsd fjlg deyf ISde BZ3Odz®Y O dIP dztsta l§ d g C
tcOLjodfd » BSHJ d&ZO € 9 O s lsfdpspaizjj to Hdadsthdstsftc @.L. ANOVA
C?kydzgj LO dqHydaBYO® Jd&dd yutzOdzse O Iz, Stdsj’ et jfrfria] tseozf]
dzj sf ns@dzdi j W Jdzd MO j] EIsdyO  © Ctdlsdydedr W OCL
ddzls j s OCyd O dzO { tc ORijidegth disH ¢'tsjo sasiph jidfdis g s L
CteOW due i 30dzdzd Dj hd " Octe O]

T tdcteiMdsdzd® OdzOdzdL O: Il dhimstczC © dzd dzi G dzO ¢
BSHJ dzdusOdtgmO dL i3 ' 2 Ctdlsduddr § OG0TSO
OtcdBlzZIsO. ¢HjCoOdsmls BsHjcd® Yyl  § s @j Hj G
(R1) ., §tcchdeRra[ts’ fjtagice d* | dadpredRE 6 jSHAMGS M @ dzj H sTls
f sSHEHOKGOS . o g Miets fizgls & HRID tdz COHL OB dtc dBBOIs j A3OIs d 1
f shists afetstc ] @@ dgji 'Sy J tod d3j dzls O dfdets tc Ot itegO BRI O Is O
OdzOdzdL 4. dwod WOCsasusithfits<d O0MBRS5 B3O Is tdQ)° Iz A §
gSEOqu’)‘OfUdZS H j W d dafth)jOplits (st ¢d B ~sp jMd Y
d SBHYJ

1T ststej dZOaPEalE@ 0O ststedMisd My L O fesyj izz * Oyddzj
o Oted OB dzd, §sfmjBdes k € ddzjlsdaEjd@f s z@s @00 gzoO
sfmdeso 2z dzO° o d " jHG) IsS) wejdddddaPdy dj° dgls ©

T RLIGOYEZ OO OF j Cddzj sdysdn f OtcOdzj IsOtc O: S s dzf
fsdzztcOmMf OHO d tots¢C stc@" OO0 dLtwOykzdzOlsd Mk
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Wdefmdzgy SsBBddzOyd  j HBLO. 1 MjBdO O30 {tsmej
EsdyO' £ MOMlsOea © MdMmlsj 30 dz0 BL Jdzz ©OL Gt OH ¢ j ,
Widtyd O 0CIsdeOyd J HtBJd fJdeq & totff tdaf dgp dfats d3 J ¢ WaPdgd] o
tdLidzlsOIsd d “drtsa® HdMSEMd O Hdtj Clsdes Mz § 59 j
£ RosHdtsdt Hjdkkz HdMjttlksOyd J d BRsckz<0osO k2 ot
OClsdoadzdr WOttediOYy,jlzlsmSdr Mkzf MlsOdzydsd wOIsWd Cdgzts §f z
tcOLGWOHS j, MlsOBddzdetsls d Cddzj Isdysts f tsdzOh OF j { ts
o 0OdzdHOYyd  © HPLC iBilstsH Hist tod dets EdzOftc ' 4k
WdCmdzdn StsBBddzOYd © HtsLO ftedBj desdy ff e dzyff 6Oy § &
dSsdzsh € f tedBjolOtsH jd offstdtsy O tshdesoz L © MOEdzj HO9 OF §
Cddzj sd¢j ©OLGWKOH® ] HO E Ld&OYyo 0dz koadH E MlsOB:«
HO? j6 ttOLoaB" 0O WstedigzdzOyd " j. 1 O° j HAgdzls Gsdadglz  tasj iy izt
ddzls j ctedmMOded QbD fHtedmlskzy k& wWOLoets k& totsBlzMmdzedn
OdzOdzdIsdysdr BJItsHO LO WdSMmdeyy SCtsddBddzOyd  j Odzlsd
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[0 MmdMmisj BOMSd fdmskz] HEoGMPL O] HIOB kd isjf dzlf gy d
[8C Mk IsjkfjtcOlkied Stsdsdj, sBtLddd ftslssco,

PBtedL OO0 tSflsddi3dL 5o Odzj btsStd3 tsej ftoj dzd d3d dzOts
mL min 7T, 210 nm d 10 eL, toj Mt K[ GHteoxds) , O isjHlskisdy
Csdeyj delstcOyd 0 W jtc® d pH oBHjdaj WOL] Mk tsHOB

sflsdddL Oyd Z DOEBLd Osfje®S j 5 pH otjHdsiisd oGH]
fesy,j dsO Oyjlsddlsed O, 0t d dROUHa@S ff WO d
sflsdddL Oyd & &jlssHj (35% Oyjlsddlseddd, 20 mM

stedisdydzd OdzOdzdlsduyuséd Obtedebkzlsd Mk HJWdddmOdzd

Codzlstesdzd MOIsd HO Bd M fshRstt BifPRgGgdl jtzg? |
(Reeram), W OC Istste to L &3z gd o § [ avlinoR ), 1 9 GRSBI L OHAaY) 00 OF O
hdteddzze %) 1d (W QWstste L Oeeip )} OorRQBAEKN [0 drO M dats 9 O
Cdrsot’ Hdtej Slsdets’ toj dzj o Odzlsdzsmisd L O f j oW t5tc d30 dzf
otej B OdOdzdL | GoEHORLSEEOH@MY HL o Odzedr WA GE O
fd¢O

Ofddd Isted " § O, hNdueddd d sdMmddd fd¢O, d H)

412 [flsdBdL Oyds@®dtts fhjgs £ delsteOdkdtse ¢ s sL dls dat

KjdsteOdzdzd CtBftsLdlsded HALO dz ‘' j Cotdh<jdz LO
CMP( MOHtEY O Oyjlstddlsted &0, ¢ dg jei et ezl
HiWd dzdChO itz iSs < 2 dRjotEq figQidz j jlz dyj dL ssBh 17 Iz
sted f ddD o7 PE&IOE O dzdzd df SISy Cedie) dzls © dzded  H g
d €My J tohyzgfdiasO dzdd Bfy kizdlz 1

v0OBj dZzZO 1. rdqLo"  dz jSMmf jteddzj dzOsO CtojdqteOdedr yJj dz
©jLEdkolkd

ANOS Issted JHetso St6d
L _
oy %%Ii ts da sqtslzdwz,,u‘jém\déls « pH kKeer  RSamL,inp (tr?;,i\lr?) Wher RSer AML
1 30 10 2,2 1,58 0,10 8,334 0,1230 3047
2 40 10 2,2 0,45 1397 3,807 0,0667 9,60
3 30 30 2,2 1,68 1,47 8,468 0,1099 27,60
4 40 30 2,2 0,51 1349 3,800 0,0603 10,56
5 30 10 3,2 2,87 0,83 8,308 0,5602 7,81
6 40 10 3,2 1,08 1094 3824 0,1252 0,58
7 30 30 3,2 2,83 2,53 8,708 0,5609 8,76
8 40 30 3,2 1,12 11,07 3,788 0,1079 0,82
9 30 20 2,7 2,47 2,43 8,831 0,3986 12,47
10 40 20 2,7 091 1244 3,822 0,1903 2,05
11 35 10 2,7 1,25 8,51 5381 0,2036 7,17
12 35 30 2,7 1,20 7,09 5792 0,1016 16,63
13 35 20 2,2 0,85 9,17 5366 0,0817 16,93
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14 35 20 3,2 1,76 8,07 5298 0,3979 2,61

15 35 20 2,7 141 791 5358 0,2624 6,01
16 35 20 2,7 1,41 8,00 5362 0,2651 6,02
17 35 20 2,7 141 8,02 5362 0,2622 6,05

keer | 6] IS ] dzUdOSdijids d dzn © § @deds P BH0ED - % BS s  ©] L 5 dzhz
dLd&d ' &2 OddzsHdY§ ddz B J ireeIOdSO] Ogfp H dedprPIDO@R @ B¢+ @; W
hqied dz@ 4SO fj idrdsideCaiidizals j RO sste  toj L sdkzyd ‘|
fjtodd s BEddEzDEy z0  OkdsHdf ddz B j Md &zOls O

[ BB juddd dzeOIs§ Ofpdzif € OL Odzd H @rLipO YO jdasdzoifdald kO dz,
2. 87)kC QLS jj¢ mpg tsdl 5° o sMis O sk, dzj §O<j daq
Weerflj CtojlsOfs SH 0, 0667 Hts 0, O . Reghvd, O EVSEEdidts tdiflz
hdesS ©OMY 5 Rav i H1AZISBHTE Reer(ame 0,5830,47) , h Ists SIOE @20 ° j

“drtsoalz tMmils” do Hfplf d &2QY QUUEIF @z ¢ SIsJ dzyffts OfAz dgtxs
£OLHO DieOBOLsEEOY MC R §dS o0 digh dl oGO b(H d ©
5 OqOds ' j ©H 3,788 His 8, GVPIHOdE &DEOS | 0 G lsd H ¢
hsts BB? b jCtdsh Gk fidRo0l? do sl

{Hdsmd qMRR] d WsvA] dzd e Odzed Mk Ctstedh <J ¢ j & § ddds df
(' 0 ®Y BOR daz ClddOididQidzdzjL, © ddzls j 6OSyd MSJ d S o OHt
sodh CoOHWKGOdR oSH,] ZO ©HCEGO o @ H dfidsodd iyl
ks @8 j .dd 2
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v O ZOgWdyd jdasd CoOHtOIdzdr dBsHj 2O tSHEBS SO,

Kper RSamL,IND trinD Whper RSpER, AML

stsjW¥WpotcjHe stsjW potejHd stiW¥W pottiHd stiW¥ pottjHdk stiW¥ potedH

bo 1,3800 <0,0001*  8,2200 <0,0001* 5,4500 <0,0001* 0,2511 <0,0001* 7,1200 0,0006*
by -0,7360 <0,0001* 54600 <0,0001*  -2,3600 <0,0001* -0,1202 <0,0001* -6,3500 0,0001*
b. 0,0110 0,4680 0,1300 0,5300 0,0902 0,0961 -0,0138 0,2096 0,8740 0,3407
bs 04590 <0,0001*  -0,4760 0,0462* 0,0151 0,7571 0,1310 <0,0001* -7,4600 < 0,0001*
bz 0,0050 0,7642 -0,4275 0,0931 -0,0721 0,2118 -0,0014 0,9030 0,3900 0,6955
bis -0,1500 <0,0001*  -0,9050 0,0045* -0,0261 0,6339 -0,0978 <0,0001* 2,8400 0,0207*
b2s -0,0200  0,2523 0,1175 0,6098 0,0296 0,5901 0,0004 0,9750 0,3875 0,6973
b1 0,3254  <0,0001*  -0,9761 0,0371* 0,8104 <0,0001* 0,0525 0,0299* -0,6800 0,6929
b2> -0,1396  0,0015*  -0,6111 0,1520 0,0704 0,4628 -0,0894 0,0024* 3,9600 0,0477*
bas -0,0596  0,0683 0,2089 0,5998 -0,1841 0,0820 -0,0022 0,9131 1,8300 0,3045
R? 0,9982 0,9915 0,9974 0,9836 0,9853
adj, R? 0,9959 0,9805 0,9940 0,9625 0,9664
pred R2 0,9843 0,9356 0,9795 0,8735 0,8957
14 HBMIs(
fSHEZHOI 0,2900 04772 0,5779 0,5344 0,2560
(p-o JoH dgfs

kperiite j Is joaf{dO € lftgtec o dzn s B dE d izPERpdE®: W ORslstste toj L sdzeyd  j dL d3j ' & Oddemmid § d dz
o 16 JLPH to) Qe OF OdpgrH"OJ e qMZO § J € O f Jj-BH zf 2 GrdaQISI i@ Ys st t6j L sdzeyd  § Jr B ' k&
Bzlsd &zOd3d dz0@ d O dBzbip o € dsdz W B jefif (SzEidsd ; sH G 5o Ot O & deghigtej Otsdetf gy o zPdels d d GB, d b
ddzls j 6OC yd MS d dpeaiREREHafdyddO jdizsbd C5° d ©HGE o Qs E-zic § dz@a ' Ofsdiafl df SIHAOdaRd ' HFls
ped R=f tej Hod' jded CsjWdydt)iddsOlsdfisls sy dzOndgO WO dad plo @) Isitsiatsdn isd <d dals JOBOC yd * J
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 sBd " J dd d&tsH g fdes GO@drdizjeo RMsSE MisOlsdmisdysz O
E tOmMfsdkz H O0.f%}3BOcssj BJABIBR, oatcj HdesMiIsd dGFO ¢
ftcjHod' Jddd R| otjHdsmMisddkzO tsH 0, 8735 HEts 0, 984
R] BddzO ‘| ¢ sdzils O@BALZs hds@s @ tsie t) , 2 jL Qf tdnjeHjd € Isd o d
Z s 0o dprojtg j H detsdpjsH{E IOOISOC Y SHEHOKGOT O L O Meaj dSHJ]
hiss ECOBlRdEdd Yy SHOBdte KO BOdUS 3 BBHJ EZO L O
Ld&zOYO dzj ctejnhCj £ KRBEJI§AdgdJled B4 dzlsd®fiptiaaagdf 8 d *
ftoedmizlsdzs § sHE&BH @ QHz

stsdzC o] lsdzd bk o QMP z@RA detsedjuidj dzgd  fkz gL (SjsH dpO WipCia@s 3 dits
ptojHdsMisd LO CMP d SdhRtoej ddls] dUeydi dgts ffss ‘<j Ofp ko

0 plo y iy op Mt v dnripuv B TMo ¢ BT TP 0 D@ (8)
Yi o Ug ¢ i &6 T x gnmwnd®d mox @p (9)
0Y uvhvuvclme mhyp BT (10)
) Tt vpprip ¢ He Mpo PN MMwPW TML Qv TP G (11)
Yiog Xp¢ gwo xht ¢ cwdé owé (12

PiMOHEY O° 0Oyj s siddssiad dds o(O%)d; OB &ilpjHs @ tojminiasifylsL o ts
Hj dzO disBddzdzj W OL §

1 keer RL “ JHdOYyddei (8) My odHd HGIWOS IsEZO] tef Isd
WOClktste 1t L HSHOIOS dzgj dzddej Otcdzdm  J W J § Ols(
Oyjlstsdedlstedd&zO d ftsoj<OF jd&s pH op:ind detiffiplod] <o 1O,
SHtcd ' jJdad ISOYSJ, COHO ' j ttbtejBdes kL jIsd E
deged dzj Otedzy JWJiCly SCStdeyj dzlstcOyd 4 W jtcO.

1 Ramuno: 80O 59 j<Of jd3 MOHtEy O O Oyjltsddlsted dzO0, W
R1 T <4 M B0 j<0o0lsd HB BH e jav goddjts usdus jhb O ¢
MO 2 ] LBtSE dgj COIsdo dzsc L dzO YEzOGHRY th H 1lzOdz [ daPds
40 59 j <O jd3 pHavensHydzjf)BOOZ) j , ReBj ' Eilsdd3, M
¥WOSIssteO, A davGynofMmg tepes@Biisj Rs

7 tevo: ) t6j B3) L OHteY OO O | ND LdzOyoO des " j ftsH ks
B ssHO CtO<O i toff ©9 P< Wyjids s dzd Istcd zZO HES SHtc,
ftso <O ] HBoatH B jHEZPUdZPEZEGK O O

T Weer 2 dteddzO §dSC0O0 fjteddHsfteddd i Mo Ekz"j MO
Md3O0°¢ j detsds pH otjHdesh <k otHjdzgj WOLJ, MO L daC
WOItstcO d dgj dzddzj Otedesd3 L O dfdesh <z MOHWY O° O
i8] <0°] MOHEBYO O OydbtsddlstedzO &OCtsdz tSHtc,] '
fdC0O (  jHdOYUddO 11).

1 Ryerami]l © 0 0O° CAA bklsdu) ftsdj z0 MOHELY O O OV
WoLj, MO L dOyo dddis klsdyoO  jdd ddsj O yd* O
Oy stsdedlsteddzO d pH otcjHdzsMIsd otsHjdzj WOLJ, ¥

MO 2 j (° jHdOuddd 12).
Lot duséd fedcord, COt NMisH @D {ifecy & erOd daf Sz dH d

(tdzd $ O f) ] dzdets MMk ftedSC OL Odzd fdztsy j dzgj BSHddesMi dL
fsi3Oyk<d £ ©0WOLEdRjo0O0'kE HJLO dz ftesMmMisstcO.
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®dakTopu-cTBapHe Jdujarpam npexanama

BPEAHOCTH R °
k(PER) 5.

Rs(AML,IND)

ki i /
WPER) |

Rs(PERAML) T T

@ cxcnepumenramue 26_|
TavKe

X1 = A: ACN

X2 = C: pH i

cranaH ¢axkrop 22 _$/ I ] | I |
B Hyfbep = 30 30 32 34 36 38 40

A: ACN (%)

SO 6. 1 tej S dzOtsal Iskr<dgfO datizO0 WsopSar Is ¢ ¢ H § o ik j G d 1 tiz
fisdL OO) AJFPyElsO, HEBC Mk MresflsdEOEEZO twjhjs O

[flsd BOdzdzd R tets BOIs th)ede@ ) d ff ez fndiafsddfdzOtedzd 7 Mistc Oy d
5§ s d &d LfAaddsjidets 3 C C DS sHas{e < JJ° ddl3 1 § Ie deCzyfiftiopsio®d dzd -
S H G 15 ol tdadsAiz0 izOW tf IS f dgd dzdz fy dzts © O o ez @ affstbyis | ) Gets My Is(dfosch 1
fsmisOo? jdd EkMmdztsed dr dg 'dz >djflfj flisfdho Bdzd s olits@ls it ) ls
i f 5fls d codelztdss © didzd - esdzds Y @3lz T3
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T

10 30
B: pufer=30
L
1.2
I
0 13.97

Rs(AML.IND) = 7,09

@
2.2 32
C:pH=27
@
535
I
3.788 8.831
tR(IND) = 5,81

W(PER) = 0,10

30 40
ATACN=34
1‘
045 2.87
k(PER) = 1,25
0.1‘ )0.1 5
I I
0.0603 0.5609

12

HddT O L BOWdUSd ftdC Otsotd] WizdEQIE(O jr jitsdded jos fls

0 30.47

Rs(PER,AML) = 16,11
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) o § steis il dzggO dzdzd Iz i) dzts o O \njlds tBdytfslirfic @ @O, H opE p B | Tzj «
C tsdayj dalsttasOpO Is@lztse f 2ZW j to O mideHs dfds tsneneod d3 LH 5B d © j dz f ts1
ZmdzsofdsB) @ f 5C OL O ' j ©Hozd ydzh [ fo QdOHsS@iOQjo O < d
nEEBEOseOYMSdr fdSse0, COt d LOHGYBLOLPLEEE
Emy jsh detetsdzOdzOy j S ] flsdBOdzdzdn Effdzses O oBj IssH

1 DAD1 A, Sig=210,16 Ref=360,100 (NEBOJSA\RB11.D)
mAU

5.770

400 - indapamide

300

2.798

4.840

200 ~ perindopril-terc-butylamine

amlodipine besylate

100 ~

b dzd 8O CMmYf jtedd3j dels Ocdzdets HtsBd  jdz2 RtesB@BOIBEtOd
Ou;lstsdzdlstsq’dz@ sH 34 %, pPH otsHj dzf sSiN@OJsdsc7 fdW g ts¢
mmol LY).

1 azdmEts MzOcOj dL k' k2 ftjHod' jddn CAAY BRHY el &3]
OHJj CoOIdetsls d@IsHj dZO SflsddizdL Oyd j d fHtey Qo O tot
hilsts <] My tokeottHdlsd Ek .dzOttjHdts® WOLd dhistcOy de O

OB B D J cLCAAJeGRGYP T ftojHod' jdda d j <Mt
ot j H dARIs d

CAA Ad?  s¢ 0O I B C t kO ltjHoad ' SMY J tod d&3d
GteOdzd GteOdzd L dzOyoO' '« o tej H dzts 9 tcj Hdzts i)
Kper in range 1 2,87 5 1,25 1,20
Rsamuino  in range 12 1397 5 7,09 7,14
trinD in range 535 8,83 4 581 577
Weer in range 0,10 0,15 3 0,10 0,10
Rseravm.  Inrange 1,20 30,47 5 16,11 16,72
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e lsj deydsded | % Plebstsicimdeds d ZPEHE0 ;- ¥ @St to] L 52k

.
dLd3d ' &2 OdBBdzsHJdY§ ddz B j fireeZOSO] Ogfp H dedprIPIDORH @ B+ @; W
hqteddzO0 d¢0O fj tedzdsHdfQalgfdazne - RPC Istste toj L sdzzyd ©
fjted dzH s BipdzdlzPRd 20 o OBdkzsHd§ ddz B § fid dZOs O

421 4 Lk dfis Qiisdldfr®® ©fgadf H Oydls § WOHOdg) st H

[flsddBdL 850 Odz0 HPLC d3jlssHO ‘j fesh kO fojsBkro Ok
fskL HOdBNBeH HC |4 dsec dats tffliplintse ta JORZJ dzts 1 BH ted '0d § OEdd R T
CskBddzOyd OKO WdSMmdedi HEBEG: d ) OOt O HIK
dmy disde Odzqis & saiafimiagts sy § JOy Ui Qflydids ls,  dzd daj Ot degils, L
sMd ls? dectciPdag Jisj ¢ yd "det{Q@M)Odzsd¥ d ¢ Oyd vp d( lf OB d3d
00 dzd H Oy Yy d ¢ j ded Mk 1GH QRRIYQdgl teltfDy § 5C OL Odzd Mk
S &zO' j desfyls MO ftodrnoO< ke Stodlsjted ks BO o Odzg

421 wff j ydw dydetsmls

sl Jydqwduydesmls tw©OLod jdaf d@BjIlstsH] G§lsete' j dzO d ¢t
MlsOdzH OteHdzd =m tOMlsetstc® 1 t, ¢fJ] d R MO RtesdOls
d SMydty df tgidds@efis@lzd = k IsOBdzj sdets® WistedgzdzOyd d. s Ofs
ded Mz kEtsyjded ddasjted jtedteO <d fdStsod dLrmdit"td
o6l d RrR1T, hMPbts flote' £° ) MftsmtsBdesMmls d3jIstsHj H
dmyf dlsd®Odiz dzj0 W Ot BOYJ 2sMms | MezfMmisodyy & f§tedhizMmls
BjIssH] HBHOLds " j ftsyl® jdodo CttsL MmMskzud  j §tod
fteddBj desas HjlsjSyd J HdsSHddE ddLtsd, yddkd 4 (6
dzd iz Bddzg deddzOtfletf MkzMlso sd3 ftesHEZS OO tOL GOHEC j
1 OHBaB? O8O0 <] otcjHdtsMisd WOCItsttO® tjLtsdkzzyd " J d
> 2,0) LO BBO OO OROZJO tBjLBjHJd] Mk OH

Csj dzzOyd  j $O5 @ teetsf (dstscliz@iztsnls d f 6 yds6)dzsmls € o O
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[ *DAD1 A, Sig=210,4 Ref=360,100 (NEBOJSA\PLACEBO1.D)
[ *DAD1 A, Sig=210,16 Ref=360,100 (NEBOJSA\RB11.D)

mAU

500 S

400 +

300 +

200 H

100 +

NepHHIONPHI TepU-0yTHIAMHH

AMJIOTUIIHH OecHJIaT

.
o,

HHOIAMaMH/I

nianedo cMmela

tc

tc

g

ts
)
ts

T 1 I
2 3 4

BOsctOd S°'d kot £°j Myjydhdudesils d3j lssHj

T
5

I
6 min

(MTHtEy O

b WY tefoW OO diy * drte j dets s H j dzB) i Bs s dsizs ¢ O3 5B GO Windzl MO § dzOo

BOIBELOdR3 BL dZOyj dz MO yYtee j dzts
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422 [ d dzj Otedzs yls

[ ddzj Otcdesfls i3j ssHj " jJ sy  jdO £ hdqesSsdg sif M «
d 90dzdHOYyd ‘' BjlstsHj, COts hIss " jJ HftedCOLOd k& v
ZO thdseskz L OosdmdesMmisd f§tsotechddzgj] BSHEBO OteOyd'<idn
e ©¢J " §HJdOydzj OCIdodsy WOLBOYJEIME)] My Ml
¢ sdzyj dzls tc ©24@0 ,00 1O@g OmL 1200 001 Q¢ , mROil®OO® 0¢ [Ofg dnL5
RLT . rtBd jdj Mk tjcetj mMdsdy - jHEZOU] d Ok hisfddzs.
ot Hdesmisd (v OB &ZO 4) :

f y=9,5827x+12,0055 LO 1 ¢t,
9 y=13,9771x710,6198 LO ¢f[ d
T vy=73,8153x+40, 8393 LO R1UT.
Il dmsC j otej HdzsMmIsd CsiWdyd J &zOIsO Cstej dzOyd " | [
Hylsjtedsd dz®xyd 0 99 RO) , ECOLE" B dz0OIs sdiLtc O j dilintf dids diz
CtsdayJ delstcOydsdzgd a3 sfimMjLddBO L O Mo O Isted OdzgOdzd s O.
Wdzj €S imde d dzdets s k& OdzOdzq’Lq’ FLstcOCO tOLdzdydlsdr ¢
qnlssot] 3 des ©HK) ' doO*J 1, ¢f[c@LefudbsiL fﬂﬁ@@te
Csdijteyd Odzded 3 W ste Bz dzOyd OO W dSMmdzaj StdEBddzOyd
LORIs]j o 9 Odzd H Oyd * J OkzOdzdIsd y< d ~ d3J|SISHO
ftosf steyd sdzOdzOdz C tsdeyj delstcOyd " d OdOEHIsO I
v OB J.ZOtOHNRj Istcd 9 OdzdHOYd " j] LO twOLoad jdzz d3j stsH Iz.
bt 0[] R T
LOD (S/N=3) 0,025 0,01 0,01
pg mL*
LOQ (S/N=10) 0,05 0,05 0,025
pg mL*
| ddzj Otedatsfyls
s tsdzy j dzis(feg@yY © j  10,0-2000 20,07 2000 5,0-1000

y=ax+b y = 95827x+120055 y =139771x0,6198 y = 738153x+408393
Sy 0,0705 0,0844 0,5837

S 8,6449 10,3704 30,0495

to 1,3887 -0,0598 1,3591

r 0,9999 0,9999 0,9999

v Oydztsmls

80%

(1280 ugmL )

(1132 ugmL )

(400 pgmLY)

Recovery (%) 10307 £ 055 10242 £ 064 10317 £ 028
RSD (%} 0,41 0,79 0,67

100% (1600 ug mLY) (1390 ug mL %) (500 pgmL?)
Recovery (%) 10089 £ 1,14 101,58 £ Q78 10319 £ Q10
RSD (%} 0,71 0,27 0,20

120% (1920 ug mLY) (1668 ug mLY) (60,0 ugmL?)
Recovery (%) 10384 £ 1,01 10266 £ 1,24 10345 £ Q44
RSD (%} 0,51 0,72 0,71

1t yduL detsmls

s s dzy j dzls(le@iyy © © 1600 1390 50,0

RSD (%} 0,79 077 0,82
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]
td

Kk
T
N

mO@;qu UBGBH

Lsdzzyqd - 16,72 7,14
1,20 2,81 3,54
0,981 0,871 1,094
1267776 2103043 3573060

= 55 <

0}
d L t 999978/ 999958 999972/ 999955 999910/ 999988
9

d dz Bgt[]‘]dz,IdZOI,SC)dZ,q'lrllletsl%fmIsjtenlﬁ:dizq’dz@dm’ldz L O
JSyd' J, ftoj B30 | CH MdBJ teded yddi3®© Ozt g Oo
d 4, fwjdB0 | CH Mmdj tedzd y O dgich) lsf GadfH-DtdH<dgC
@@z Pec@ ;dzOS H j o d ° Oy d ° O pitfotdgfyjd2=En lsdz@f tdf j tdr
Wdl;ydr Jj dzls (> 0,880 1 20 \f gid $ fiEds (08 RSD i
Olsd o dzO sOdzH OtcH 2O HJjod Oyd © L O IsOydesfmls (
M3, ORBD[tc ] ZzOIsd ® dz0 Mis OdzH OtcH dzO H j ded” @uf* @ toid @ o 1O
, 0% Lz PR B@E&RKEG | 1s | dzy d 5 dgdU SIPO Ctdsjitg & | fizig @~ 8 Ols? d -
Cloasef 3 ste USPY 63D Jjtej dzyo T Of )iNTB &b L B) g ds] B
OGP jWjtejdyO N > 2000)

423 v Oydzsfls

v Oydesimls dBBilssHy J sy jdo ftoddh dsd BJlstH]
Ctdpyj desteOyqd j, GHosMds d&O 80%, 1008% dnildlege G
OdOdzdls. (jLEdksOlsd, ftdSoOLOdd k uvOsjdd 4, 6§
©OMfsdk tSH 100, 89% HEt 103,84% LO }rt, ®H 101

103,45% LO R1T[. td4ddzOlsdedzi MmlsOdzH OttsHndsid B jdedz] = @npd

d CtejlsOdzj Mk Mj kE BsfMjekz SH 0,20% HtS 0, 79%, h
LO OdkOddL k OCIsd e dzd n WOttd3Oyd 2IsmC dn miztd Mls Odzy d
otej HdzsMiIsd dzO twWOL dzduyudlilsdd3z dzd o tsd 3O  Ctisfdmytg \yzlstiedddd o
ftedmistcOMmMdzsmisd d fYwlsete' "] HO BJBSBHO tSBBEEekz<0O8s C
W OtedsOyd 2smScy My mMlsOdzyd k2 HtwwijHod' Jdesds sfMmiclz
BissSH] LO OdOdzdL iz 1 1t, o¢f[] d R\ rnBagd Cotefdayizsdzldists
Cs" ] My dBseclkz ‘" Ooadlsd LbosStd ftesdL oaHP), yYykze O¢ O

424 Y tej yqL desfls

JejyqLdesfls djlsh “j sy’ jdd Ctsr dmfdlsde OF
HORO, OdOd&LBE " jMmis dHjdsduds (e ekt tdn § €6

Aml ewel E sOBdzjsO. RrRMIglsdo0Ocj ‘Jj MitsejH]ds
HiS &ZOEdMOdse MOHEBYO O djSse0 k IsOBdzj sOKRO, ©H
d 50 Og mL ¥ LO RYr. r[®Bd jdoj OWiigshHhRGD®) Ok

mMmkz 0, 79% LO 1 ¢, 0, 77% LO ¢f] d 0,82% LO R1T
otcj HdzsMIsd RSD%, Cts5°jJ Mk LO MoO Iktied OdO&JIsO B (1
BibssHj d ESOLE B dO ¢ jdzz MY §msejdesddsls OHs@ €80 jOLdz
OdzOdzdL § ftsH bEtsBduyO jddd3 twOHAzdd3 EZMmdzse d d30. ] 90
OkzOdzdL & WdSE&Mmdedr StdBBddOYd O HBL O, GHJ Yyos¢ d
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Bsclk JqdiOld o90ydd dBfazdCOoyd § EBL2Yc®gy gl ©ea
CoOdkdlsjlsO d ESkfdd SoOdkd@EYdls W OdoyjkkmSse it

425 | ©0dedy0 HiljCyd: i (LOD) d cwOddy0® €CoOdzsd?

(]

&

s fesyj® jdO "d dsteddgdyjp OF g OFzisde
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426 t 5B EZMdsfls

o OF j msstm@smsq BilsH] Mfese
shlsOdyj tojftecHbkSlsds &zO, {
BOdeind Jtod BOdzdd3, dORJ teded 3 Y ts

o} mqsqumq” " OSSO ) SSH

H J

szLHORO Jd
s3] ZOBO ¢ t
‘¢ ZzO L &zOyo"’
J dL dzj ntlesBOsctOYMEdr S0, otej
VR -NOXN cfisdztsG WOCKSiedr Bifzddsd o @ dzd OW @Dls 6 6 ¢
ssdzd Isted dzO E dBssBddzdzs WOLd, Ctdayj delstc©
Mls otsHjdzese HJj dZO dBsBddzdzy WOLj d Isj &3 4
f
H

g5 o0,
I
©

s *§ MmC
L
d

g oFTH
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m:%

£ 9o
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"TON DTHFoRQGHe =G

£ N2% LO MOMlsOs e ddzdzj W OL §j dedNjg, O

rOT IS C G D
o0

dztsfls o tSHjdetsG HJj &ZO dtsedadzdzj WOLj N2

J

d Htsed  j'RZgdf O BPEB]FPDOR Mz k vOBj d
WOCItstc® fsCOLOZO “J] HO MOHEY O Oyd stsd
tojLsdzEyd " J dawdsy) .2 S99 df deQ re € jRi3dno).L OH tey
dLEzdzlsOls " j tuyjSdoOdz ddiO  2<d Bk odHE L dzC
jdzyd sdzs § 5dzORHP LjC Ofylzomislilsddz .z tR® H oz ¢1jj dffsisstc @idajdz
dqdzdzj WOLj, COt WOCIktte A, L Oy detsh bfp 26Oy DB
s° dosfls REEGEOSSCEONNCEEE 530" 0° 0§ tddHisy
BB ddzdts® WOLd. 1 OMkzfteslks bktsdkj, Ctdy] OOty Ot
] ZOdo dzets BEwOddUjd Esdyo: &O dmydlsde Odzj He
tesBkzmMdzsMmis d3d sSsHJ .
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v OB j d20j fipls d ©OF j 1 tioej bz fipddaisiPldsy HdL O dzO j C My j ted d3j
WOClktsted " Odzditsdzs G P <zgz® Ps [ sde@so s Oz sted s BO.
AOCIststcd JHEeBo B

) ot

A B C D Krer  RsamLinbp trino(mMin) Weer RspER, AML
1 32 28 25 48 1,39 3,68 7,025 0,1109 2215
2 36 28 25 52 0,89 9,62 4,892 0,0810 14,44
3 32 32 25 52 1,39 3,07 6,627 0,1040 21,66
4 36 32 25 48 0,86 11,04 5,071 0,0824 15,20
5 32 28 29 52 1,89 2,67 6,615 0,283 10,37
6 36 28 29 48 1,19 10,49 5,057 0,2382 5,98
7 32 32 29 48 1,69 3,83 6,913 0,2754 1221
8 36 32 29 52 1,16 9,88 4771 0,1817 6,55
9 34 30 2,7 50 1,20 7,09 5,792 0,1016 17,39
10 34 30 2,7 50 1,19 7,15 5,780 0,1080 16,10
11 34 30 2,7 50 1,20 7,17 5,770 0,0994 16,68
4 A 0,565 6,945+ 1,847  0,0475 6,055
:§ B 0,065 0,340 0,052 0,0174 0,670
g C 0,350 0,135 0,065 0,1500 9,585
S .
L D 0,050 0,950 0,290 0,0143 0,630

Ecitca( U ,05) 0 0929 1,870 0,554 0,097 15,788

AT fOHtY O° Oyl B A s dz fa@istitdOiyj(fen@ LY); Ci pH 9 15 Hisjede 2O

B dWz@IQ-Is] @B J tOIs 2 0),; Keeidadsiddg j dzy d ts daff | & dodzHstisticts  dz  Is
B lzlsd dzO caefge®-% ORSs st toj L sczzyd j dL Bj' b Odgdel d 4 d dz
o 6 JL0PH to) Qe OF O dperH"O te JMzO § d € O f j-H Iz O grda s | B Y
W OCktt tjLtsdzyd  j d Bl duzQidided@fdsdar i fisg deqls O

10 tshdesoe k2 HISBo[‘ J dzd A thLIzdzls(DlsO HiWddzd MOded Mk d
Cts' dn aOtsq’ Ooyd - j SCtedlsdydedrs WOCIststceO® dzgj HBOBH
HOHtY O Oyjlstsdzdlilsted d&zO Istcj B O BHtg4>115(19(2plsl-q’ alztGJml]’dk]s,lfr]s‘lslz
Hj z0O dBseddzdzgy WOL] IstejBO HO BEH] E BYfMjceck tH
MC dzZOHkE MO DS tj ¢ dtsdatsdz, SHdsMds ttsBlzMmdzadd3 toj ¢ d
ftej C zOf OF O, fted COL Odzd d3 dzO Mmdzddy'dd 67 OtcfOaf3g IsPisB o
HiWdddmMOdedr ®iMjcO dzg HBSotH] HB L dOYO  dzsc da
By IstsH .

ROSCB " J MkHd O ttsBkzmdsMmisd fsCOLOkZzO HO | doJl
Oy stsdedIlsted dzO d pH otjHdsMisd otSHJ dSE HJ ZO dSB (
sCodtk ftedroOl?” dodn cttOddyO fted Modds dMmffdIisde C
90ted  Oyd OBO pH ostjHdsMmisd tsH NO, 2 “juddedyyg,
ECOLE j HO btedyuyo jdd f§ofmbkzfyd ftditjdj (%,
fOLO®Rjste®. [tBd jdd tjLbEdzkOld §tlsotc' b taf dyjQil ]
COts d LO flsjdzyd Odzded IstcOdemW jto dL o3 ' & teOL dzd yd
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fsH EMdzcetsds HO Mj SCtdlsdyded §OttOd3j Isted tSHiEY O O
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431 J L k ddls Qilsioin @ tsfts oyl i i) ‘lsAa0j 3 d o slsdglz  Mtej H d dalz

L MCdZOHEZ MO { tcPdPAA B C § J dej dgf * j ,-HRUS@ y@J Is teHojL o
Ndotlsde MtejHddlkz (tsyd®jd J de$4®5$ odhj b
ftcdroOls? JotsMmisd OdzOdzdIsdySdr o3 IssHO. L Botdz dMml
EcoScal e, GRAPtd fifls G , Zstsheliets Jdzls o jtsBlzr o Olsdzz d o
J Csdztsh € § ftcd DOl Yd g Edlsddzj IstsH j . J]90OC0Oo ¢ sd3B d dz
tcsBbkMlsOdz sCoadtc LO MOcdzZj HOOY ] tOLEZJyYydlsdrs OMfY
dLette d SCSdzduyddlkz bEftskteiBbk] dedif cEPMmMlpo OQU@®,]J H et
Cosdzdyddzz cjdzj edmMOdese S OHO d ESEfOd Edyo” O
sO° dzOyd di ¢ st § jjdzd tedded OJs° g6 ts@ied yj 20 MO dzO0
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0

0 0 0 0
05 254+ 016 280 £ 019 072011 2,09 + 008
1 2,76 + 009 3,25 £ 020 3,13 003 2,96 + Q14
24 1185 + 030 1193 + 062 1434 + 089 3131+ 118
48 2078 + 081 2305 * 151 27,66 + 111 4835+ 218
72 27,32 + 097 2875 + 126 3977 + 110 57,18 + 21
n I I I I
k (mMh) 0,0295 0,0301 0,0501 0,1055
tuz(h) 19680 19315 117,39 53,92
too (h) 21,84 2041 1303 599
R1T oY OLRT
D e B R T RUT+V0L RUT+OS] RUT+V [T +0
0 0 0 0 0
05 0,10 + Q03 0,04 + Q03 0,01 + Q005 0,09 + Q02
1 013 £004 0,12 + Q03 0,04 + Q03 0,14 + Q03
24 028 + Q06 0,15 + Q06 0,10 + Q03 719+0Q75
48 054 + Q03 0,18 + Q07 1,49 £ 006 12,60 + 042
72 082 + 006 021 + 004 1,86 + Q08 1548 + 55
n I I I I
k (mMh) 0,0002 0,00009 0,001 0,0097
tuz(h) 1784412 4304710 377939 37670
too () 198070 477823 41951 4181
* lttsyj dzOls ©OLGEWOH® ] “J HOI COB MejH® O otcj Hdsts
bt S Ok b

1 1 OL dz0 = dui tes@ieddedos i dzs e d dpBl 14,00)0 0 01 M eNmdos O dz
GO o j<jd Misjfjdk HJjCLOHONG [0 TO® de® sty It
1[I cCOLOs bdjtejday (ePL EOOBEKG] @Oldo dzs Mls O
1 0Ctsdz 72 MOLO, 11314 0,08% H JfdSE @1 @G fjj, oHf | dzO "
HjCLOBHROGIS Y% RO j §SCOL O dd ded GDERR0 %rj ¢t OF
sodd3 EmMzse d3O. [ot dMmisdyd  sEnQudgddy EEfdg Is? do s

wod Cddajlsdusd cwOWdyd d0 shmdsekz ¢ dh Mk GHt
COLGBOHS | d StjWdyd' j dzod s@d dzz OffaiiGts il dz off O ¢ ©
lu dzd ¢ @ 1148

v OB j dZzZO 8. ltesyd dzOlIs
C s dzfyls O dzlst®] @ Yoty K)oz
R1 (Yt 4 HJdOYds,

EOL EEBOHS j  BGHIESOOEP" < (
oted i34 YRdzkds O EAc ws)E Yt WY J ( t
§J tzdzOBgip@ROMOE df sSH B OL ded 3 EZfMd

NaOH).
Pt rRUTJYtRIJwiRA ¢ f R
D ed B ) p VLt H0S] YLt 4RUT Vrt+off R
0 0 0 0 0
0,5 0,12 £ Q01 0,07 £ Q02 0,02 £ Q01 0,22 £ Q10
1 1,04 £ 001 0,22 + Q07 0,06 + Q03 0,26 + Q07
24 5,17 £ Q02 2,96 £ Q01 1,15+ Q14 1,44 + Q08
48 8,93 + Q02 6,89 £+ Q11 3,46 £ Q09 2,53 +(Q13
72 11,37 £ Q08 10,41 + Q09 4,58 + Q08 4,03 + Q05
n 1l I I I
k (mM '1h'1) 0,0078 0,0065 0,0027 0,0023
tuz(h) 56191 63044 146085 180346
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g49d

too (M) 6237 69,98 16215 20018
¢fJJdrRIRY J[ER[ QU
L aBddd gy PIT+ Lt Off+RUT Off+l(l+r
0 0 0 0 0
05 1,69 +Q07 0,76 + Q05 0,65+ Q11 0,83 * Q05
1 3,27 Q03 1,49 + Q06 242 +Q14 1,64 + Q05
24 17,36 + 064 1237 + Q65 11,29 + Q15 9,50 * Q51
48 27,60 + 051 1958 + 043 1959 + Q50 1469 + 035
72 3572 + 018 26,94 + 095 26,82 + 039 2053 + 066
n I I I I
K (mM-h) 0,043 0,0286 0,0275 0,019
tua(h) 131,89 19887 20094 28225
too () 14,64 2207 2230 3133
R1TIT oY ofRy
D e B R T RUT+10L RUT+OS] RUT+ICL+0O
0 0 0 0 0
05 0,28 + 05 0,16 + Q05 0,03 * Q01 0,46 + Q09
1 0,32 % Q03 0,24 + Q04 0,14 * Q08 0,60 + Q04
24 0,85 % Q07 0,93 % Q16 0,26 + Q04 121 +0Q12
48 152 + Q03 1,28 + Q04 1,05 + 024 1,51 + Q05
72 234 + 020 170 + 016 1,43 £ Q14 1,53 + Q03
n I I I I
K (mM-h) 0,0012 0,0009 0,0008 0,0008
tua(h) 324323 434395 487955 485471
too (M) 92,50 48218 54163 53888
ltesyj dzOIls tcOLGEWLOH® j “j HOI COB MtejH® O

b l§tdaff S Ols iz

T 14 klstOddo
¢ j dzj tOdzdzs BOS j

(deffroL. 1+ 01 ),
qdals j 6OC yd-' J

HO Mk

Jd $Miste ] dzdaj

Cindsico.

Cddzj sqdusd
tcOL GOH  j
1 tod dztstedzd G1O) 215

v0OBJ &ZO 9.
Ctsdzmls O dzlst®] @ Rely K Jdzi

d

ltetsyd dzOIs

dL Oy j &20 fsH

tOL GOH® O My

W) O Isds (ks dptSiidigs 6 G B0 j, &zO s%s) ¢ OL |
otojHdzsMIsd ftod BOtdd § &6

pH

o] &BJ

O dyd &0 hdssk
Cdzj ® g ¢ | qals@ @ BB B O dzdzty to F 4@ Lic@diif L fg L

tcOL GteOH " §
i 1) dzlzcfe Ote 5% s )6 Dt @YT d ( t

¢ dn

d dzd

o tcj H dets

T dlsE@i®: Rodbcddfdlsdo Oda§kozL
CdmJ dzj
fsoj<0dO,

BOL d
hsts Iz

Mk Ht

SHEBY OO kZ<(d

RLI Y B jHddOyds, IsftczOBdiiB®dd )3 st dej ZlstcOdzded o3
Vit rRUT VPt R JwEstRA ¢ f R
ltej o3 Yot bt +of g brt+RrRur Yot ol 4R
L stcGC 50 O

0 0 0 0,00 0

05 0,01 + Q006 0,12 + Q03 0,14 + Q05 0,28 + Q03

1 0,13 + Q05 0,15 +0,06 0,17 + Q07 0,55 + Q03

24 0,39 + 10 0,21 + Q06 0,30 + Q05 0,82 + Q09

48 0,52 + 012 7,41 + Q41 0,41 + 008 1,05 + Q07

72 0,72 + 012 7,64 + Q31 0,72 + 003 1,13 + Q09
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n

k (mM1h?) 0,0004 0,0055 0,0002 0,0004
t2(h) 1078697 78854 2113151 1095041
too (h) 119735 87,33 234560 121550
¢fJ{rrRIRY J[&R[ U
1l ted o&3d ofJ ofr+Yrot ofJf+RrRYyT OSSO AR
ELtsteS 59 O
0 0 0 0 0
05 1,05 + Q06 0,30 + Q05 0,45 + 013 0,74 + 008
1 1,15 + Q07 0,36 + Q08 0,65 + 002 1,29 + Q06
24 1,42 + Q15 0,75 + 009 1,66 + Q11 7,67 + 039
48 1,49 + 021 7,17 + Q70 1221 + Q12 11,20 + 081
72 1,91 + Q12 9,81 + 024 13,09 + 036 14,68 + 036
n 0 0 0 0
k (MM h?Y) 0,00002 0,0002 0,0002 0,0003
ti2(h) 439331 44502 23862 286,11
too (h) 87862 89,00 47,72 57,22
R1T O OLRT
1] d3d R1 T R1T +3 [t RUT+¢f ] RUT+IUCL+0.
ELtsteS 59 O
0 0 0 0 0
05 0,01 + 0001 0,07 + 001 0,03 + 001 0,18 + 009
1 0,06 + 003 0,15 + Q06 0,10 + 001 0,20 + 005
24 0,12 + 002 0,25 + 002 0,12 + 003 0,50 + 010
48 0,16 + Q05 0,35 + 002 2,38 + 040 1,23+ Q70
72 0,25 + 006 0,42 + 001 2,51 + 048 2,86 + 012
n I I Il Il
k 0,0001 mmth? 0,0002 mM!ht 0,0014 mmth? 0,0013 mMth?
ti2(h) 3604388 1730717 255009 2867,59
too (h) 400087 192110 28306 318,30
* ltsyj dzOls wOLGEWOH® ] “J HOI COB MejH® O otcj Hdsts

blsted § dzd S Ols Iz
Aslssddlsdys o (rPOd g o0 dd) O

T R&ZHOf ORBdH " jJ YtsCOLOfg@ ] EgPic Pugdzl B i B HdzdzO & 1s dz
RO CtcO<d ¢ IO 0T O HsH3I3 4L %O c DO s tho P de@d
HO " J Bt o9]JBHRO fBHEZSYOdR HjELOHOYd d $OHO
VILteOY g OdOMmdzj 32040Qnghdz; [ot BlsCtd<j dzOc dzO" O O
L ON IsddsderPtf Osgf HiBo j sdztsisd bsStsdi3 WstedzgzdzOyd * |,
ftesdL 9 5HO.

wod CddzjldusSd cwOWdyYyd &O shdsekz ¢t di Mz GHL

COLGCEOG St jWdyud  jdsd Okt Gnd |k @b PO nk L
le dzdC ©) 282

vOBjdZO 10. l esyj dzOls t©OL GteOH ¢ § d tseg®s QO] z<c
CBdefis Odels O B oL k)dzd dotg OB Y 15) dzde IO @ @fH)O L K @Y [ d
R1 N Yts° JHJdAdOydets, Is  tc 20 difaB@d£d)d3 L OL 9 Odzed o9 dH’> do ts
Vit rRUTr IR JwtR ¢ f R
l o] a3 10t Tt +of g bt +RrRyr Yrt+off +R
ZLstcG 59 O
0 0 0 0 0
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05 0,01 £ Q005 0,14 + Q05 0,01 £ Q005 0,02 £ Q006

1 0,09 + 004 0,16 + Q04 0,06 * 003 0,11 * Q03
24 0,32 + Q08 0,23 + 006 0,54 + 016 0,70 + 00,08
48 0,42 + Q08 0,32 + Q07 0,81 + 004 1,39 + Q05
72 0,58 + 012 0,81 019 1,68 +021 6,83 + 010
n 0 0 0 0
k (MM h) 0,00002 0,00002 0,00005 0,0002
tuz(h) 627500 624007 247344 63415
too (h) 120730 124801 494,69 12683
OfJIrrRIRY J[HR] OV
ltej &4 ofJ dfJ+Y ot OfJ+RrRUT  OSS+I L AR
ZLstcC s O
0 0 0 0 0
0,5 0,10 + Q02 0,18 + Q03 0,02 + Q015 0,01 + Q003
1 0,12 + Q03 0,21 + Q04 0,03 + Q015 0,07 + 002
24 0,19 + Q05 0,25 + Q08 1,54 + Q19 2,23 £ 009
48 0,42 + 002 0,42 + Q04 3,76 £ 025 7,55 + 040
72 0,50 + Q11 0,52 + Q05 7,90 + Q14 13,84 + Q16
n 0 0 0 0
k (MM h-L) 0,00001 0,000009 0,0002 0,0003
tuz(h) 836054 918Q00 41846 287,62
too (h) 167211 183600 83,69 57,52
R1T O OLIRY
] &4 R T RUT +1 [t RLVTIT+¢f ] RUI+I(L+0.
ZLtstcCtso O
0 0 0 0 0
0,5 0,07 + Q02 0,03 + 002 0,01 + 0003 0,02 + 001
1 0,39 + Q17 0,05 + Q03 0,10 + Q04 0,05 * 002
24 0,50 + Q05 0,39 + Q05 1,05 + Q09 0,37 £ 020
48 7,14 + 043 7,94 + (039 1,69 + Q10 0,76 + 022
72 26,18 + 040 27,54 + Q59 4,45 + Q34 1,50 + Q15
n 0 0 0 0
k (mM h-1) 0,0008 0,0009 0,0001 0,00005
tuz(h) 17479 14410 131521 271794
too (h) 34,96 28,82 26304 54359

* ltetsyj dzOls ©OLGEWOHS j ' jJ HOL €Ot MicjHS O otcj Hdats
£ ldzd{YOlk

[SMdHOKdo dzO ( B P& @OOYJ) O

T vlsote' j des ] HO " J OdzsHdfddz dzO" e dhj (Gt
osHsefditetsSCMdHO) . 1L dObs “j HO “j Sjcete |
sCMdHQpds dd Mmis d Yy 3OO ydieRids) j desisd S dMmj sded Sz
dzj ftesf Efdzs L O CdMmjtsdedS, ddzjtelsded ftesmisste oL

ksCtsds fesdLiwdHEjc . S dzO

vsod Cddzgibdus¢d ctwOWdyd dO smdseslz (' dr Mk Ht
COLGwOHS j d SCtsjW¥dyd jdBdS gt ikda 0 @&RahHi 2
e dzd S ©} 329

vOBj &ZO 11. ltesyj dzOIls tcOL GtcOHC QAd3jds tet H 6 e Gitc Ot AL
Codemis Odzlst®] Gy Hjdzi o tcj d3i HiRdzkdcOte A QHIE Y YT d ( t
RLTI(Y s jHddzOydzts, Is §f to tzOfpdi2B®diAd )3 dfL OL o Oded S MdHOY
o HGz€tsC MdH O.
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VrtrRUTr LIt R JwRA ¢ f R

Jtsidfﬁi) Lt bt lrt+of] brt+rur brt+off +R
0 0 0 0 0
0,5 0,15 + Q04 2,92 +013 0,56 + 004 0,39 £ Q01
1 0,20 + Q04 2,96 £ Q19 0,59 + 020 0,65 £0,02
24 0,74 £ Q16 3,50 £ 025 1,87 £+ 013 0,69 + Q06
48 1,27 £ Q12 8,20 + 030 3,23+ 016 1,59 + 012
72 2,86 £+ Q14 9,78 + 008 3,87 £ Q14 2,65 £013
n 0 0 0 0
k (mM h 0,00008 0,0003 0,0001 0,00007
tuz(h) 145127 40287 126895 168927
too () 29025 80,57 25379 337,85
¢fJIrrRIRY JER[OU
JtGJd?ﬁi) Lt ofJ off +1 ot OfJ+RrRUT Of [ +1 [t +R
0 0 0 0 0
0,5 0,40 + Q09 1,25009 0,05 + Q03 0,05 + Q02
1 0,59 + 01 1,60 + Q17 0,85 + 015 0,33 + Q07
24 8,97 + 058 7,05 £ 050 9,20 + 052 4,80 + 041
48 16,75 £ 27 14,04 + Q03 14,13 + Q24 10,20 + 158
72 2333220 19,81 + Q72 20,27 + 120 14,72 + Q60
n ] 1l 1l I
k (mMTh?) 0,0238 0,0186 0,0386 0,0137
tuz(h) 23803 30256 29079 42432
too (h) 26,42 3358 32,28 47,10
R1T OV OLRY
JtGJd?ﬁi) ZLts R T R1T+1 ot RLT+¢f ] RUTHI[T+0
0 0 0 0 0
05 0 0,30 + Q03 0,13 + Q02 0,05 + 002
1 0,16 + Q02 0,31 + Q08 0,18 + Q03 0,32 £ Q11
24 1,05 + Q06 1,49 £ 010 0,78 + Q05 1,27 £ 009
48 1,85+Q10 746 + Q11 1,27 £ Q21 2,44 + Q44
72 2,38 £ Q05 9,40 £ Q05 1,49 + Q04 3,52 £ 049
n ] I I I
k (mMh?) 0,0013 0,0065 0,0008 0,0018
tuz(h) 277776 554,54 474847 209557
too () 30833 61,55 527,08 23261

* ltetsyj dzOls tOL e PH P
£ ldzd{Olk

dbjHEBSMBON MisOdzH OtcH dzO H j

442 1V W dd&z MlsOs d dzdzts s & EfsidtePdBdEos d dz s j sy

) jteddzi s sEdadlsioesg dz ] S OLOB &0 o j<bk sMjl? dot
(0,001 §{ NaOH, pH 11,01), fckot' 'k<d BOL dE o
b lsjfisdueOddd MmistjmMddds kMmdssddkO. [of § sddh OF j
fjtoddHsfted O, Sts°'d MOHELyd JjMsOLmMS) ojLj S&°j
TdHEECMdhdkdr sd0. 1 SH BOLdJHE khdse d kO, ©OLGIE
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CsdemMlsOdzlssd3 BteL ddzgj tSH 0, 0078 mM Td)h Th IxiEoo tsiGssB C
otoj i3y dgk f sZzEtcOMf OHO H 561, 91h d sk bLtO" OO

[ jrOdzdL O3 BOLdzy nmdHttsddL ] ES?Eyk ' j dbkzCdzj s¥% dd
COtBtsdgd dzded Ec? jdzd ¢, hlsts HBotsHd HEts Mlsoa OO O €O
fizls 1O GlcPH HBSBtS HEBCEdj destso Odz L O ¢Ar ddemdedls
O dets fdkO¢ | MlOBdddshisd Wsttdzdzoyd O dL d&tyj
tOL CleOHOGH 1lgjtRY jeOlskzte] §tsH BOLddE kMdase dBO ftc
jdzjtecd dg jOSHH] 95y d33 kJ mol T, hlsts ECOLE j dzO
SH i BfTFBOlYLEy sEkOyd *d "§J fslkbtejf?jds ffsej<Of
, 0071 (dz© 45 AC) dzO o 0219 (dzO 650 oAC) 5L IJBJ p
JHdsHsdpGeE d* jdzj L O ([t 6 BOL dddi zmdzse d 30
“jtj LO moLcmoch i & ¢ jizg Ols d & i B3 B H pats
dzOL dzsc MO O bsitsd ftetsyd MO tOLEOHS § (v OBJ

dMmd azdds EmMzsoa dBO (1 M HCYsCPHOB®, b&Pls datf | o4 <2k
5 0, 93% ©6OLGEWLOHS | dOCtsdz 72 MOO dzO Miss dzts”
Bddzdzsfls & CdMmjdadd mMdsedkBO ftedfdhmiz § Mmi (e
Solz tHAsY dsihls diz¢ dzj sd@ dzdsdagd tzPd@®H 2 1s j @& § &6
LCtOHT O COOdzdL so0dz0 CdMmj dzddesdz ff slsOdzO ° §
OUO  dzts EZBEL O9 0O dgj MlsOBddzdetsMls 1t Yyos d bk €
9j<0°jd k BH 00,0035 (dO #ptAR) CHEgj ozd 31 & 9) dz(s dz

frjcfHG)lscfadzts s MisdteO® j UISH i 20 OB QLdidis z'Mmjdzts & c
Ls?q’ats@)]ls MO tHj etcOHOYd  tsd3 BBH 2, 86 % dzOStsdz 72
GtGG)Hqu’ 0] 4 t6d dzH s teff JdAOLZ daHj QeidsdzlO Is@alsd dat€ ° etz I d
fmls J dzO, Cs° I f SH dztsy dzd BgfndHOlsq’sdztsds dzOf OH |
dqdz 3y 4 -$8& @dd Nd ddzd tE¢MdHOIdo dets* HJ Odz€ d

dzsd3 yd f O°lets drirsfo sHAH teHstE M) O Qo O Y
BdLStSHO &3) j

OHOVYd " J

EHd " J stsmisOB d dz
O]

]

o

tc
O]
tc J

o}

QOgGH —F

&
o
&
o
N
=
O,
u

q
6

Pls§ Odz® dzjnls Bz g wGdz “{jts H)
fisd, MO MOAEs 0, 58% H
sHMkMsok §tsh dte] dzd R
oz € IdriAdigls efts] tadormHtssolif i dtizO . ff
Lo jMdts' W@ dL dlsdo dz

(]
d fm
) dzy
Olsd e
e}
0]

dzsfils d
e j Is dzts
dmk " J
E fls
Isd d

dztso d &3O ch zOc OF

OB ddzdzsmls mMmJ ¢ td
S ydtsdzOdzded = G telzf O
flsj 30 ®Bsy§ HYtedda

SEINTET SFOSIFS Qg TS C sSwWo
ANDIT BPGETI0 FROTDO

443 ) s ddz MisOs d dzdesisd OddsHdfdd 8 g Ol O

BzsHdfddz B jMddzOls " jJ fsCO0LOB L dzOyoO  dzz f sH dzts
JGtOHOYd "  d, hIsts Is dzlm tc @) M@ B df dakts fiplg dzH d -~ JH eSS d toc
dmlsj 30 ftsH Beoadd kMmdztse d dizO. 1 sH BOLddd kMmdatse d
OLGWOHSE ftBOlsj<d Sddaj sdSk Httkzetse thid®, nHDds «
J B JtcOlIskzted, hilsts BHESo OtcO® sy dotslslkz tsH 131, 8
J
d
d
H
c
O]

CGOHOYd O ofJ dLOLoOdZO BOLOMBO 9o jtcso Olsdets [z
Htesdzd L Iz c;1‘r]ls cO d BECMdHOYd B HdrdHtesH of @O d dzh
te sy JedHddmCd fwmisjd " j §shjsdts
J HSiSfI’]ISTQIZQJ 9 BEBGOIls j d dzj Clstetsdzd BO dBsc Iz
MdHdteO E<dd3 o ts
ZOdzO € &zOMmj HJdnA

S ORaEE
7 &

. [90° fkls ©OLCGOHSER “ j |
fdtedrnddz® d §tFamsOe? O o] d
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HOIsdodes Isj MisdteOf o0 58 Ozfdztso GBOHOH " 3 WOH[ B
CMdHOYd k& -®n m®0H¢m¢om@uq‘s@ SH 23, 33% ¢
tcdzs 3j Mists Bgdequ ‘d HdArdHsf dtedHd dzM < c
JtcO ®HEBO OO Ek<d HquSOB f dted H d dzO. [90
OCdzsh Cs5° OCIsdo desfilsd, “dte jJ HdARdHtts dtcd
d rz dfs0@D.z0f CMdHOIde dzZO HJjcteOHOYd DOty [ o dhjjc
90 kMmMdgjtejdzdr dO HdRdHtesf dtedH ddzmMCd f teflsj dz.

jddd EhdsedkO, o¢ff ‘J {sCO0LOs L dOyO" dF t

HCl dz0 Mmeeds’ Isj &fjtOskted (uvOBj O 7). 1
z Ul f to it E@pdfjz dBDBdsdz Uj GO MdzjH) JdbLOBSC
Gsck HEojMlsd WS Mo OLOT O ®OL&Juddr 1
qdesds ©H Isj i jcOkic)] §wOlsd ¢tjdd kfsak &

sOts d k Mmdzyo & 1 {d {deplgdlidei. @ wjfH detAflsa
flsos OCkdoOydtds BOLd jtj L O Jiciph djctOd iz,
©0O° ] ktej' jdd j¢ k] OLdse MOS0 ksCsd

‘d WikMmMlsOBddzdsmisd 8¢0L0d] Mk HALO, ()
ddzOydzes fsH fteddsy * jJdedds Efmdzseo dBO L &zOE OF O
mMols® (vOBjd&ZO 10) . ASISSHjGeteOHOYd © MmJd it
@YW stc®, Ct°'d @Bsyj HO OffmstBlz  j vl Mo shgetsmis
otSHy HB Bloa OO O fteMmisj dzO d (745" O j dsadnrn (tefs

NOO@FEB O
& =)
owQ

NRNC =ossss— g
YR g8 S

EEC%EWD
ISoF 0
o=
Q—.

T 1IN
FSENFH OS
"N §&

444 ) os¥ ddz MisOB d dzdetsflsd o dgn Of Odsd H O

R1T 4 fts¢OLOB ‘JHq’deY]ISSJdZ ftosWddz MisOB d dzdzesMls
B2 b, AbhueCtsBZ3BddOyd d MBOBJ G atzs { ssB tBFEJ
Isji MisdtcOded n szndzlsa@ fMis tc j0B @ dzOA B I§ 5 KZPE f © IOy ¢Pozg M\ o
26, 18% HjGtOHOYJ" ftocddsi <jdzgfj dOSCBdz 72 MOLO

{90 jSMmiste] dB3dzO wislstSfUJ dzL df )¢5 ® dzts fif KzH g Szt s Y df figiinls j dap
MOHYyd ~rtodiitW stcdzd ctelzf j C5(77) dZOCt Of MsteBlkz & v

[inOddLO®K wsssH;cmoHouq‘msu@w@ﬂ@@@wombgbmums
ddHsdNS 56 fsdsised, hNists HsetHd HE WstddEOs
tOL dzdudilsy Wsbktsnjdkd My tjoOcyd Jj. J[Jod tj OC ud )
fesyjmj sSMdHOyd j C6°d m;mkﬁ$wm®mmqm$mm@m@
ASISSHj GEeOHOYd O ftOlsd SddzjlsqSk dzdlstse ttjHO ff
ECOLE ] HO ‘Jj BLddO ©jOCyd' j GcEtwOddyj dz® d dals j
(78).

U BOLd 3 Efdzsoadds® (0, 001 f NaOH), Rl -0j HOCCE
OB 2,34% OLEELOHS | dOCBd 72 MOLO d&O Mis ds
TqHEs kL E MW skoddHdj ctkzij J Bsckz<g) rej OfF yd
fcOlsdd&zO SqddzjlsdClk HEbkese toj HO, o ot def 4B dils & d5 daiz:
(t)tsH 3243,23 h d) tEAESWAEED DT O (t

wlsrHd ) CdmjoddnSj MsOsdddshlsd §sSO0L 0dj Mk HC
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otoj HdapHIEG Oz dz0 W sttddteO® j ktoj' jdd j& OCIsd
tcOL GteOHE | .

vod Cddzisdusd Gtc;G)Wo[uq’ ZzO thdtse Iz “dr Mk tHt
OLGEwOH § d Stjwdyd’ jdadsH] dztﬂtdzg‘@t{;dzwf lﬁJS?de@l@@ﬂZOdS
B OLAERH tots dzd IClef dF teddS: OL Odzd Mie ddof CBEFozsc 2z 1

vOBj 2O 12. uvjted3sHddzoBdyusd d 1§ qddifldd URfdsHY @OQ ddgdls
Efdzso i@ N&®OKEP I Hitsed  jfdec sEOO@® < ¢ 56 A Isdus d
C 5 qEH WL j dad tod HC ¢zi06 Qdfidgil CBOa LAfddg] Mk b ) td d&Zsck

TrtrRUTJYERI JwtirRA ¢ f R

v tedtsH d dzOd3d y<¢ d bt lrt+of It AR ICELHOST R
Ea (kJ mol?) 50,33 57,88 64,56 7816
(0 ol 45 °C 47,69 55,23 6191 7551
o H (kJ mol) 65 °C 4752 55,07 6175 75,35
(k3 mop 45 °C 9113 9228 87,52 94,48
G (kJ mol) 65 °C 9387 94,62 89,14 95,68
08I Mol 1K) 45 °C -0,137 0,117 -0,081 -0,060
65 °C -0,137 0,117 -0,081 -0,060
sddzj sducd § Ot
. 45 °C 0,0071 0,0046 0,0278 0,002
K 65 °C 0,0219 0,0168 01179 0,0115
45 °C | | I |
n 65 °C | | I |
45 °C 97,61 150,65 14869 3195
tuz() 65 °C 31,64 41,25 34,89 55,56
45 °C 14,79 2283 16550 52,50
teo (h) 65 °C 4,79 6,25 3,87 9,13
OfJIrrR¥RY J1[(&R[ U
U j o3t H d dz@ Bde iz | of] Of T+t ofJ+RYL Of [+t +R
Ea (kJ mol) 2277 3,80 16,25 557
(0 mol 45 °C 20,13 1,16 1361 292
o H (kJ mol™) 65 °C 1996 0,993 1344 276
] . 45 °C 85,03 85,22 84,99 85,79
G (kJ mol) 65 °C 89,12 90,51 89,48 91,01
P S(kd mol* K2 45°C -0,204 -0,264 -0,224 -0,261
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65 °C -0,205 -0,265 -0,225 -0,261
sddei sdutd §Ot

o 45 °C 0,0713 0,0664 0,0725 0,0535
65 °C 0,1187 0,0723 0,1043 0,0606
45 °C I I T T
n 65 °C T I I I
45 °C 80,48 85,91 77,44 10513
tuz(h) 65°C 49,44 77,12 54,82 90,97
45 °C 8,93 9,54 8,59 11,67
too (h) 65 °C 5,49 8,56 6,08 10,10
R1TIT oY LRy
ud ted3stsH d dzO0d3d u & d R1 T RITIT+YrtRrRUT+60f RUTHICLE+O
Ea (kJ molY) 44,75 65,94 54,45 17,82
. 45 °C 4211 63,30 51,83 1517
e H (kJ mol) 65°C 41,94 6313 51,67 1501
(0 Mol 45 °C 90,20 90,12 9379 89,17
G (kJ mol) 65 °C 9323 91,82 96,43 9383
Pk mol K 45 °C -0,151 -0,084 -0,132 -0,233
65 °C -0,152 -0,085 -0,132 -0,233
sddzi sdy¢d { Ot
o 45 °C 0,0101 0,0104 0,0026 0,0149
65 °C 0,0275 0,0455 0,0088 0,0222
45 °C I 1 T T
n 65 °C T I I I
45 °C 34852 346,10 139195 24373
tuz () 65 °C 13045 7870 40936 160,49
45 °C 38,69 3842 15451 27,05
too(h) 65 °C 14,48 8,74 4544 17,81

*stdhe@dlsf@zi (k) “J§ diLtwe®y jLdO tdz OCjyH(d dzd YidHsA@acP his j
©jOCYyqd & Hekese ©jHO.
wod CddzjbdusSd cwOWdyd dO thdsekz ¢ di Mk GHt

tOLGEtOH ] d SCtiWwdud Jdelsl] df tzd © ¢ dztied| ¢ H 5 § ERIPOGFRG dg
CdMmFdir tots dzd ICH WY Ak OL Odzd fle dirf CIOE G EREC 1

v0OBj &zO 13. vjted3sHJdzOBdUSd d1 ¢ dodeif SrNwd 1Y Ot @ gaglzlg
Eidzseo YIBEIC( L, HGBJ"  jjdsfc Ha00®BG" < & 5C Ads BhkHE €& O
Mz SHtj' jdd tjH tjOSyd j d SCSodmlsOdzlsj BtoL ddaj

JrtrRUTJYERS dwwRA ¢ RY

ud tedstsH d dzO0d3qd y<¢ d bt lrt+ofJdrt+rRLUICEFOS) +R
Ea (kJ mol?) 54,68 34,68 46,00 2815
(0 ol 45 °C 5204 32,04 4336 2551
o H (kJ mol) 65 °C 5187 31,87 4319 2534
() mol) 45 °C 93,00 88,29 9341 87,52
65 °C 95,42 9183 96,56 9143
8K Mol K-Y 45 °C -0,129 0,177 -0,157 -0,195
65 °C -0,129 -0,177 -0,158 -0,196
sddzj sdy¢d f Ot
» 45 °C 0,0035 0,0208 0,003 0,0278
65 °C 0,0119 0,0452 0,0084 0,0522
45 °C | T | T
n 65 °C | T | T
45 °C 198 197,83 231,00 14637
tuz(h) 65 °C 58,23 79,86 82,50 80,73
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45 °C 30,00 21,96 35,00 16,25

too(h)

65 °C 8,82 8,86 12550 8,96
¢fJ{rrRI¥RL J[HR[ U
Ud tedssH d dzOdsd y< d ofJ off+Yrt 6fJ+RLUGLS +1 L +R
[
Ea (kJ mol ) 2893 4185 66,17 6807
] 45 °C 26,29 3921 6353 6542
e H (kJ mol) 65 °C 26,12 39,04 6336 65,26
(k3 mop 45 °C 7279 85,20 74,08 75,01
o G (kJ mol) 65 °C 7572 88,10 7475 75,62
) 45 °C -0,146 -0,145 -0,033 -0,030
® $(kJ mol™ K) 65 °C -0,147 -0,145 -0,034 -0,031
sddzj sdy¢d f Ot
i 45 °C 73077 0,0669 4,4853 3,1626
K 65 °C 13963 0,1707 19723 14,509
45 °C T | T I
n 65 °C T | T I
45 °C 075 1036 1,26 1,78
tuz() 65 °C 0,41 4,06 0,29 0,38
45 °C 0,08 157 014 0,20
too(h) 65 °C 0,05 0,61 0,03 0,04
R1TI ¢} oL RT
vjtedtsH ddoRdusd R T R1r+1rtR11r+¢IR1r+1rt+¢
Ea (kJ mol?) 62,24 11,92 5275 65,82
(0 ol 45 °C 59,60 9,28 50,11 6318
H (kJ mol) 65 °C 59,43 911 49,94 6301
(0 mol 45 °C 9286 89,72 9272 89,23
o G (kJ mol) 65 °C 94,95 94,79 95,40 90,87
800 Mol K 45 °C -0,105 -0,253 -0,134 -0,082
65 °C -0,105 -0,253 -0,134 -0,082
sqddzjsducd §Ot
» 45 °C 0,0037 00121 0,0037 0,0146
65 °C 0,0149 0,0158 0,0127 0,0637
45 °C | | | T
n 65 °C | | | T
45 °C 187,30 57,27 177,69 23776
tuz(h) 65 °C 46,51 43,86 5457 56,19
45 °C 2838 8,68 26,92 26,39
too (h) 65 °C 7,05 6,65 8,27 6,24

*sdMsOdls O prodd Py § 2P Pl Lo JuizdO@P § hhle meO to]
tcj OCyd & Httkzetse tj HO.

dod CddzjIlsdysd GtGOwo[uo[ dz0 thmdse Iz ‘da Mk
ttOL Gt OH § d CedWduyd ' J delsHJ dztﬁfwﬁtgmddzq)@ﬁW@@@ﬂOte
dzj ZlstcOdzdzze FR dEhts@ftcf C EBOO4Z M dy ClIGEd&Scz 1

d

G
vOBJ 2O 14. vj@EsHdJdOBdusd d ¢ddlsidquEdrysesod]
@JEB&O&@d@ O aHdsBd * ( dd [dBGE D@ ﬁ§d@£d¢ﬂb¢@§
smdsez CS8°drn Mk GHtej' jdd tiH ttjO¢yd J d ¢ tdmls

VrtrRUTJIt R JwiRA ¢ f R

Ud ed3sHddzOd3d y< d lrt trt+offyrt+rRUICE+HOLT +R
Ea (kJ mol?) 4592 40,17 30,97 49,09
o H (kJ mol?) 45 °C 4328 37,52 2833 46,44
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65 °C 4311 37,36 2816 46,28

0 mol 45 °C 9272 93,00 96,90 9815

& G (kJ mol) 65 °C 95,83 96,50 10122 10140

) 45 °C -0,155 -0,174 -0,216 -0,163
-l J J J J

o S(kJ mol™K~) 65 °C -0,156 -0,175 -0,216 -0,163

sddejsdutd fOt

- 45 °C 0,0039 0,0035 0,0008 0,0005
65 °C 0,0109 0,0086 0,0016 0,0015
. 45 °C | | 0 0
65 °C | | 0 0
45 °C 177,69 19800 16579 23878
tuz(h) 65 °C 63,58 80,58 74,22 77,81
45 °C 26,92 30,00 3316 47,76
too(h) 65 °C 9,63 1221 1484 1556

OfJIrRIRUEBR[ $U
L +Yrt ofJ+RUGST +Y 1 +R
[

U tedssH ddzOd3d U< d o1

Ea (kJ mol?) 57,01 34,05 76,62 7191
) ol 45 °C 5527 3141 7398 69,27
o H (kJ mol) 65 °C 55,10 3124 7381 69,10
B morh 45 °C 9350 9543 10268 10240
65 °C 9591 99,46 10449 10449
80 mor KD 45 °C -0,120 -0,201 20,090 -0,104
65 °C -0,121 20,202 20,091 -0,105
sddzgj sducd ¢ Ot
" 45 °C 0,0029 0,0014 0,00009 0,0001
65 °C 0,0106 0,003 0,0005 0,0005
45 °C | | 0 0
n 65 °C | | 0 0
45 °C 23897 495,00 98254 85578
tuz(h) 65 °C 65,38 23100 17054 17016
45 °C 3621 75,08 19651 17116
too(h) 65 °C 9,91 32,84 34,11 34,03
R1T oY OLIRT
vjtedisH ddoddyusd R T R1r+1rtler+¢JR1r+1[t+¢
Ea (kJ mol?) 35,68 7191 54,68 10288
o (I mor 45 °C 3303 69,27 5204 10024
65 °C 3287 69,10 51,87 10007
0 mol 45 °C 10268 10240 9815 106,66
G (kJ mol) 65 °C 107,07 10450 101,05 107,07
80 mor KD 45 °C -0,219 20,104 20,145 20,020
65 °C 20,220 -0,105 20,146 20,021
sddzj sdy¢d f Ot
" 45 °C 0,00005 0,0001 0,0005 0,00002
65 °C 0,0002 0,0005 0,0017 0,0002
45 °C 0 0 T 0
n 65 °C 0 0 T 0
() 45 °C 273472 271321 700485 689666
65 °C 697,00 55358 215200 687,57
45 °C 54694 27132 77754 137933
too(h) 65 °C 13940 55,36 23887 13751

* s 5dails Odzlecq OXykd dgf 4 dL O § dz2O 'z U Q Hig daf QY QdEOL [ daikidz
1 L0 tjosyd & fhos® ®©jOOyYd EmMttkzétse tjHO.
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sddzj sdys O dmMfdlsdea O 0 Mftcso jHj 2O E ot fMiskzHd
tcj Odzdzsd3 otej di3gi dzgz M teso jHjdai dzO MsBdes”™ Isj B J 6 Ols
fsodh jdets Isj s jtwOlskzted (45 AC d 65 AC), G&Bsclk
tej OCyd j, SCtdmlsOdzelsd BteL ddzgj ©OLCECtOHS j, jdajtead"
OCIkdoeOyd 4. Jo0O0° CtsdiBddetso Oded ftedMmMlskzf thsclkz<0Oo
d fBHt) OO0 dOkzydts Elsjdj’Jddkz §ttsyj dz Hifddshdag O
fls tc (84) O

1 sH AdHtetsddlsdySdd d tCMdHOdesddd Mistej Msdz, tO
f sdzOh O° j E LOadMmdetsflsd tsH ¢I1 R, MejHddzj k£ Ct' ¢
(BddzOtedzsy d IsjtedOtedzj), MO feddj <j dzsd3 dijdzefjds d <
Mz yo " jod kO d dkzdlstse ttjHO. 1 OMEftetsls Istsdii, Wl
e dzlsse tjHO fH ftoddd CJddds e ddBO LttOyd ¢ O.
Cd Hded A3 QddZJ sdusdd3 dBtsHj dzsd3 OH § ¢ o1 @ls dyts totd tincfidg O Isiz) Hfd

d MOMisOs Midkgz® YD lafzts Bzd 20 ftdodHdzd tjH tj OCyd"

]l sdzgOh O j Htkzetse JHO " jJ E MEdOHE MO ljtstqufncfd30
sH Ctdpyj degstceOyd " j dzj SO d BH SCStdeyj delstceOydd j dtzeg Oc
sCMdHOdodzgj oteMmlsj. ROCE Mj WOttdkOYJj 2sME O ttOLGts
MOHONSd tjLbdksOd §8SOLE £ HO j Cddjlsdusts §t
HO Cgdayj dzlsigBigPHPdzOMO w wHaPw P dzizigO tc GBLiwGL taf@rd" | 2 d3c
dmf disde Odzd o5 d3j Hd k2 d3d BO.

ABISBH jGtcOHOYd O dkzdzlstse ttjHO SHtKOY 000 GCddzjlsd¢
Csdzyj delstcOyd 0 dzj €O, EkEftcOo?> 0O BtoL Jdesd3 tOL GteOH ¢
Btots® WltsdzO Of ftsteB tso Odpdsid ' ffjits € ‘tsjdadsdaflalsdd da te jh dgjtsdz t
dzj L Ooa dMdzj BH Cdayj delsteOyd "  j

sd dzj s US O fOEOf{dz® Co OdzZsdlsOlsdoded SCodt LO tOLzd

Of ] d R1r, SOCt {5 mdEdifasiorlyoEszs@lsd doOc &zon
Mis OB d dzlstdrﬂls difjoC@ Iz o j drhl s H digs fipls] | iyt lsazts inls %
s¢MdHOyd 4, L0t ( qd:BSJ fdztsy § dzf ddelsj eOCyd - J
cOLots" O WiBteddz dzOyd

44611 j tod dzH sdgjtefigflsO B d dzdzts s L OL 9 OdzO " dHEesdZdL sd&3
lrt Mo Htc;>1q’ L deMUd duiz-g tej dzlsdets ff sSH dztsy Odz85). d H tets d
10 MsBdets” Isj BY TleOfBited B Ofs t$d325fn&tsaq’d30 (0,001 M
ftcj BO Cddzj sdyd HickeasteL qsq;z omm@oﬁqs@m&@w.Asm B7d
(vOBj IZOS8)Y Slsotc' ° j dglz€ Wddzdzad dzO0Of OH " dHtetsC Mo
Hsdi3d dz2Odzls©Odz f zIs tcOL Gt OH 4.
sdmj dz0 d dzj zlstcOdzdzO® "R dHEsddL O f t5¢ Qs jCAEjPAORG L dzO |
mM Th T d 0,0004 mM HDB ], L tzphtlzELssEdetdzs b,tcq H dds
1197, 35 h 9)u.0Bfjoktf @jidrdzlsOld §65SOLE ' E HO j od
BOLOKBRO d toj &zOsdoedets MkzLBd jd2O E CdMmidzdds ddzd dzj
vBtL Odzgj MlkHd jJ Mk BlCteddzy Jjdzjtecd ™ J O Is5d0e, BYd “H
78,16 kJ/mol E LOedMmdtshmisd tH StdBddOyd j dzj St
ftosyj Msds R dHtetsdzdIsd y¢ J tcOL GtcOH ¢ j LOodMmdzed d3 tsH
tcj &zOlsdodets odMmMsClkz ijls? gy Jje@®b 4 tejj H tEBa)dSEECME] J
jdzstesfd )] OfsdpOadl jr (@3 WsteddeO® j ktoj' jdse
B Bsdzj Sz zOtedztsds gz € dzj sW d dedas 8 Mk § Misdlskzyd © tds.
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[ jrOded MiIsd y¢ d, fso j<0dz0 MlsOBddzdetsmils 1 [y jz fBid dz
ftedf dmOlsd Hj dzf B UL NI Ed stz j ddzd &sHEZEZOYJd"
(sl Sted@kz dzd MOded 8 dzj S 50 g BO.

44620 BzsH G §pdH O t) kesdo HdRdHs diedH ddzMSd Mmdf

df ] T5COLOB dzO 9 j <z dzj MlsOB d dzdetsyls §tsH BOLdzdd3 d
off I]’isQOLé)lsdezodzfr]tsp@zﬁsuq‘J HiczZeBG o HD41584 0
(vOBjdZO 8). [SMdHOIdo dzO0 0LHOEOHFAED tifgH MHOJ *Chdsiafi
tej OCyd j BH O0gpB8R3IBeEMM2T h (uv@sB jdzO 11) .
rdrdutesfdedrnddntd fhsjd BHEKP ORH " O Y st HiEdiE @
fnlstGIleslztedzO COOCIsjtedMsdC O OSB' J ftsd@3OyJ E tB
sCMdHOYyd " k, hilsts ° J £ M dkzOHE MO dL Oy jdtd =t
JSMY J ted dgekels O dedzts

L Cdmj dzd d3, dzjOz IfteChpigdpddrts d3d Hd ° 2B BO, ¢ f foo( 241, BB AL
Cdmidzdds d 878,62 h bk dzj zstcOdzdzedds d3d Hd * Ed3d BO) ,
EmMdzso 30 BddzO 3O § dL Oy j dzO, dzj 65 (Hjimr B70Lddzd d3
ASIStSH ] GE@DHOYJ JteOIsddzO S ddej sdslz dzdazksse t©jHO MO
tejOSyd " j (0,00001 mMh T), tsbete'2°"k<d HO “j ¢
Zmdzse d 30 d L dzO GhiPS ) chf) elzink dz6 @B @G3dzO 1 0) .

4.46.3R dzH Of Ol HIS j y 2O W skBR j®] NSO HjEBOHOY]

R1 [ 4 UBCOLOt dzO0O 9 j<bk WltsMmjdat dlsdo desfls d3j

MO0 dO® 25 /MsQgL (Cdag dzfitdsi GRlsyds |  dalz dzls ts Goo taHj H34 |, tOHG Ofr](
(vOBjdZO 10) . Jots f tsdzOh OF j Cd z fr]de@HIz Mo Wt
Bsdzj CSzdzz R, hlsts HSoBBHd HB Wlstsanjdi3d MCdr tj O

1 sH adHtesdzdlsdySddz emMdzse dBO, R T 4 BGMIsOts toj dzO
Cddzj BdeZE s tjHO MO C dMisOdzls sds B t@atsdzi9 2t6 jSAS Wd ( Ju
8), HBC Mk CdmJjdzi d dzj zlstc O dzdzj oothHe j IHYRA00GEDIE di3dz
tej My j CIlsdo daf9).( v OB J dzf 7

10 MO R, kBtL Odzgj fistizjHH[dzg M isid] GLe@ HjOdgjdtc gj d ‘iz &L
mol T fsH BOLddB Emdhztss d B0, 62,24 kJ mol 1T i
dzj ZlstcOdzded 53 EMdztsidldtB® ("ds@B jHEOLEZ | 9 d2O0 Ed3j toj dzkz
~ndHtesdzd Isd y$ (B7).teOL GtcOH ¢ j

44640 6] deti | L g dzso OF j d disf zdSOyd ) dO ddalsj @

dlsHd " ] EkBtoL Odzj Hj ¢ tcfosaOdyd ded dinf deisdzt] jHig Oy z tedd@B30

s@cck<ddzy Mk ¢ sdhls teadof@rc§os 6 i " CHESOJOdzd * OCE
(R] > 0,98), hists ftsHiY Oo O IztjtslstsJBIz Isj &3 j cOIls Izt
cffnljdlscfa@dztsd sfMmMijcO Cdzyj dzelstcOyd 0. RLtOYZzdzOIsj
F LOoadMmdesmisd tsH ¢ORJ MOBGEDO&zZOEH A 6 gk Lds®o L 5T L O
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mMOHtyJ lif, 63, &Ed mol 1 L O fr]q’fnlsc1|(13c92‘;&8q’kﬁ]®mmml|
MdMmisjdi ¢ d MOWEyj R1T. zdBES OMY SiEs @jidhe Od:
BIHI EBIBO d MOMOo dg@OIsB sy OO j e B pbMmcd ftotsyj:
ddzistcd dzL  ydz© € tsdzfMmls @dglskO© frfikO dtsd dbddft R dzOy dzts  d3tsH Iz dzd to
sCtkyJ J &

1 Oy dzts J d20cedzOMmMdlsd HO ©j<0 jdgjtedcd O 0OCIsdeOyd
BioL dia@L G cOH C j A Mz ®fePIafOHE MO o¢tejded EZMtsotsdy &
COOCIsjtedmMOdzy odhdd3 E otoj HdMIsdBO T sCOLE E
fsoj<0O"jJd3 Isjd3f jtcOlsktej. wntsHdts Itsd3y, o4 <Jj otjH
2O oj<k Isj&fjsOhktcditsc sy O dzisd J2' gy  Mls b
sj B3 j eOktcdz® L O dMmdetsmls “j L dzOyoO  dets o Otced tc O dzO
MOMisOe © Mmdd M J .

1 stejH jdzgjteed j OCIkdoOyd j, VwgyjdBszdony @Cisd
ftoy O qgnkBadH E dBsdj SEdzOtcdze ftodtesHlkz ftoj dzOL dzd A
cOLCtcPuAsPdzf d " © OCIsdoeOyd j BHELOY O8O Jjdzgjtecjlsm¢
Vsted3dtcO® jd3 9L O (Misjfjdsds cdedH desfisd d dzlstc O d3ts ck
sfdmkz " jj fotdiggdz C zzOtcdzesdz tcjHEZ COCt toj OCIkOdzZsd
(MsOB ddzdetsmis d Bkt ' jdtshmls dJqdstctORitdz] ¢ zdzOtedzse Mmd M
10 fjteddHtsftoddz, (slHlsqadip dd®yddzghB® q cOlsdo da
FCOLk £ d&2O Iss HO Mj tOLEWLOHS O tsHoad O CtL J dajt
‘d B MEdzZOHE MO &BirOddL d3sds B Btsdzj € 2 dzOtcdzjy dzlz € dzj
COOdzdL 59 Odzj B OVPEIO] tcq "j & Ofgdf® ‘dlzis® pSMig j F i de® s dgte i
‘"tsdzed fedBdzdy¥ 000 ' & d Bted jdsdhkz C0O0 ¢ Ots tsdzd dzdz
OCIsdoadteOded €Ctsd3f dzj €.

r sed’ J dad otej HdzsMmiIsd Jjdzj tecd OCIsde Oyd " j LO M
HdMjlsOyd d Bddzj Mk & B'Ifnu@lZCfﬁadz BBd1BHHBIES M
MoOMls©ea © Mz "4 . [oj otejHdesMmisd Mk EYfsttiHdesi MO
fijteddHtsfteddzO, cHj] ' jJ fCOLOdMs HO ¢ dzeowpdz didimiO
gq®oO Jjdzj e d "’ OQlsq"feﬁ@ud(JJ,rm’dzctq’LB(dzddﬁdzdztsf@I@d sH ftodd
BsHj ZO. RfMssotcj digj dets, E dMmlsts® ntsIZHcf d “J ¢0OL(
L d&ZOlsdzts o dhk otcjHdetsMIs jdzj e d OCIsdoe Oyd " j, BECE
dSMydyfd Jj omo ( miﬁ@&ﬁlﬁmmfﬁb.@®(68ﬂz&4i 9fl$IzII fijls Oalzyfh ¢
tcJLEzdzsOIsd®BBO tsoj HIMJjtelsOyd" fdt Mk etj HdsMIsd
of[] d/ ddzd RrR1 T, hIs ts qusate'Iz‘J HO (W stedizdzOyd -
cOL CtOH jJ  dBsdddeflsofOts'd] M@ ydzj OCIsdoe dzi MmEzy Ml
1 Oz tetsls Istsdzd, ¢f [ "4 udmissl i QL in @O Isfcbidg] ootde
dzZi gts 1 (t, NPlss ESOLE jJ d0O ddylz jdzgjtecjlsmSlz BOWd"
sted * JdzlsOydtsdzj L Onlsjj S dzdiiGs tadnfodidsfHet Gzdzdlz dgd Mils j d&3C
MCdzOHE MO JSCMYf JjteddZd dels Odzdzts f ted d3d <J detsdz o dMts ¢ 53
Mty M.

10 ORdzsHdiddz Mk £ tsoats® HdMjtelsOyd d HtsBd  jdaj ot

SH 3,80 HEB MISs 62C QUEMPp 1 dz® , L 6Oy j &gz L Oo d Mdesfls ¢
bhkse O  MOMsOs® Mdjhj. [dljicObbtdd f§sHOYd s
binksej Ct°d ES?kyk b sSSMdHOdods d ©OHJS OdiC .
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L]
10 20 30 40 50 60 70 80
1/(: y = 9E-05x + 3,8766
R?=0,73
[ L]
e
L]
10 20 30 40 50 60 70 80

dl MHGI2R) Is Qf diplsta)d - begitdn e iz Istal jdBXd3 fd

B d dzOtc dzts °

fpd3j M d



y=-0,0009x + 0,1683 y=-0,0067x - 1,7762

c(mM) R?=0,9973 Inc R® =0,9964 1/c Y= 0,0501 + 5,853
12,000 R?=0,9866
0,180 IS 0,000
o160 0 20 a0 60 80 15000 .
0,140 i 0500 | s
o120 T T v gooo | -
........ e 1,000 JINPRTIEI L
0,100 , 6,000 @h-irer
0,080
0,060 -1,500 4,000
0,040 ...
0,020 2000 | N e .. =000
0,000 L e . 0,000
0 20 40 60 80 2,500 0 10 20 30 40 50 60 70 80
y = -7E-05x +0,2648 y = -0,0003x - 1,3288
y= 0,001x +3,7763
c(mM) R?=0,9138 Inc R?=0,9139 1/c RZ=0914
3,360
0,266 -1,325
3,350 -
0,265 | D 20 40 60 80
L O ° -1,330 e, o 3,840 .
0,264 3,830
0,263 1,335 3,820
0,262 3,810
-1,340 3,300
0,261 '
L 3,790 X
0,260 e -1,345 ¢ 3,780 o ‘
0,259 e 3,770
0 20 40 60 80 -1,350 0 10 20 30 40 50 60 70 80

4 ZdL6D ©OW dUS s BHE] qo0Of ) ©JHO 8 0OSyd  j d SSIEG)O0 dzl0jdsdessiiddfddjdz @, Rl
qdizH Of OBBdHO k& BddOtedts’ Mdsjh d
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y = -9E-05x+0,2184 nec y = -0,0004x - 1,5216 v=0,0019x + 45798
<(mM) R*= 0,8539 sto R®—0,8565 1fe R*=0,859
0,221 10 20 30 a0 s0 60 70 so 4740
0,220 , 1,515 + 4,720
0,219 520 o 4,700 —— .
[ . .
0,218 e . 4,680
- -1,525 -
0,217 o - T 4,660
. -1,530
a) 0,216 P . 4,640 5
o
0,215 Sh -1,535 . 4,620 o
| . .
0,214 ER. -1,540 e 4,600
0,212 . T o 4580 -
e -1,545 - . .
0,212 T - 4,560
-1,550 .
0,211 4,540
o 10 20 30 a0 50 60 70 80 555 0 10 20 30 10 50 60 70 80
c(mM) =-0,0014x + 0,1695 Inc ¥y =-0,012x-1,7674 1 v:oé{0f?9337475
R?=0,9572 0000 R?=0,9863 16,000 o
0,200 4 '
0 10 20 30 40 50 60 70 80
0,180 o 14,000
0,160 -0,500 et
, S =—— 12,000
0,140 L0 e
0,120 N S ¥ 10,000 -
4000 -
6) 0,100 R 500 —
0,080 s L 00 [y
0,060 R
' 2000 T 4,000
0,040 .
0,020 2,500 LR 2,000
1
0,000 0,000
0 10 20 30 40 50 60 70 80 3000 0 10 20 30 40 50 60 70 80
= 4 = 0,0097x + 3,6654
c(mMm) v 0,(30qu - 0.2726 Inc ¥ = -0,0024x - 1,2994 1/e Y RE- oxssss
R? =0,9772 R*=0,9822 o
0,300 -1,280 4,500
- 1300 ® 10 20 30 a0 50 60 70 80,400
0,250 B ST S e, :
B S 1320 e, 4,300 .
-1,340 e
0,200 i 4,200 .
11 1,360 - B
o el 4,100 e
0,150 -1,380 .
-1,400 4,000
0,100 1,420 e, 3,900 et
1,440 R 3,300
0,050 e,
-1,460 el e 3,700 s
- -
0,000 -1,480 3,600
0 10 20 30 a0 50 60 70 80 1,500 o 10 20 30 40 50 60 70 80

b ZdE70. | ©OW dUusSts BHE©] o0 ) ©jHO t6j O Fdf'Hjc shAfHGE s Of dildg)d- i ftej bz lstal j dERsd gk
OB&sHdfddz B jMdkOO d y) qdzHOfOBdHO I IsjttdzOtedsts |
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y =-0,0004x + 0,2269 y=-0,0017x- 1,482 y=0,0078x +4,4045

c(mm) R® =0,9829 Inc w0056 1/c R?=0,9892
0,230 1,460 5,100
? 0 10 20 30 40 50 60 70 80
0,225 & 1480 % 5,000
L .
0,220 1,500 4,900 i
4,800 ..
0,215 L -1520
T e e 4,700 .
0,210 1540 e
4,600
020 * 1,560 e -
205 . o 4,500
0,200 Tt 1580 .
, 4,400 g
1,600 e
0,195 4,300
0 10 20 30 40 50 60 70 80 -1,620 0 10 20 30 40 50 60 70 80
W . . . . . . . . .
g4 dzdE80. JtOWdyséts BHtc] doeOT j tijHO tj0OCyd J d ¢ cNdeiHsiOjdadsd] dzreidgil te[tfizrs Hds) dodk Qudg
y = -0,0009x + 0,1723 ¥ =-0,0061x- 1,7556 =0,043x +5,7611
c(mM) R*=0,979 Inc R® =0,9912 1/C Y R”:D,QET’S
0,200 0,000 10,000
0180 o 0 10 20 30 10 50 60 70 ©sw0 .
0,160 e -0,500 go00 P
0,140 R 7,000 gt
T
o120 e . Lo0o 6,000 gt
0,100 5,000
0,080 4,000
-1,500
0,060 3,000
0,040 I ——— 2,000
0,020 2000 | e R . 1,000
0,000 0,000
0 10 20 30 40 50 60 70 80 2,500 0 10 20 30 a0 50 60 70 80
w . . . . o . . . "
s dzdE0O S teOWdysSts tsHtcj' doOS j twjHO tjoOosyd j d ¢ c\akhHsGigartgH diftcd of dgjj fitedj 2@
y = -8E-05x +0,2565 _ y=0,0012x +3,8984
* y = -0,0003x - 1,3606 .
c(mmM) R?=0,9863 Inc o~ 0,9364 1/c R® =0,9865
0,258 -1,355 4,000
0 10 20 30 40 50 60 70 80
0.257 T 1,360 * 3,980 T
0256 @ L3R
3,960
1,365 ,
0,255 e w
0,254 . 3,940
0,253
’ e 3,920 .
0,252 1375
3,900 @
0,251 . -1,380 [ ]
0,250 e 3,880
0 10 20 30 40 50 60 70 80 1,385 0 10 20 30 40 50 60 70 80

6 ZdE10 oW duSt SHiE] doOSj tjHO ©jOCYyd j d € tNaOK)O dfsdeH Bt dgofdmjO t©
96



0)

0,250
0,245
0,240
0,235
0,230
0,225
0,220

0,215

0,200

0,180

0,160
0,140
0,120
0,100
0,080
0,060
0,040
0,020

0,000

4 dzg £101 .

c(mmM)

40 60

vy = -0,0004x + 0,2442
R* =0,9975

-1,400
Q. 20

-1,420

-1,440

-1,460

-1,480

-1,500

-1,520

80 -1,540

y =-0,0007x + 0,1738

c(mM)

30 40 50 60

L 0% dys s

R* =0,9874

-1,700
1750 % 10 20
-1,800 :

-1,850

-1,900

-1,950

-2,000

-2,050

70 80 -2,100

SHis] ' doOf j
BLIsd dzOdd dzO

Inc

40

Inc

30 40

¥ = -0,0015x - 1,4095
R* = 0,9964

60

-
‘®
y = -0,0043x - 1,7479
R? =0,9942
50 60 70
i

80

80

4,600

4,500

4,400

4,300

4,200

4,100 @

4,000

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0,000

BjHO ©jOSyd" j

d B)
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1/c
s
10 20 30 40 50
1/c
i
e
10 20 30 20 50

d 1M sa@h) ©D dzlf j tc g Eah 8§ dejc  wzj O
OsdizsHdf ddz B Jj Md dzOIsO E

y = 0,0065x +4,0922
R? =0,9949

y =0,0286x +5,7293
R?=0,9977

60 70 80

B d dzOtc dzfs °
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0)

0,256
0,254 o -
0,252 :
0,250

0,248

0,246

0,244

0,242

0,240

0,257
0,256
0255 ®-o.
0,254
0,253
0,252
0,251
0,250

4 dzg L1002 .

y =-0,0002x + 0,2537

c(mM) R* =0,9861
.. ®
=
-
20 a0 60 80
y = -6E-05x +0,2553
c(mM) R? =0,9624
~
e-.
..
20 a0 60 80

L B0 duSts BHE]' doOf
Bklsd &zOdd dzO®

-1,360
-1,370
-1,380
-1,390
-1,400
-1,410
-1,420

-1,430

-1,360

-1,365

-1,370

-1,375

-1,380

-1,385

...D

20

20

Inc

40

Inc

40

BjHO ©jOSyd" j
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y =-0,0007x - 1,3716
R? =0,986

60

y = -0,0002x - 1,3651
R? =0,9631

60

B )

80

80

4,150

4,100

4,050

4,000

3,950

3,900

3,990
3,980
3,970
3,960
3,950
3,940
3,930
3,920
3,910
3,900

qdzi Of ORI H O I

1/c
L
..
10 20 30 40 50
1/c
.
®
10 20 30 40 50

d 1M ead2k) © P dzlf § tc B wan 6 dzic d wzj 6
B d dzOtc dzts

y = 0,0027x +3,9416

R* =0,9858
.
60 70 80

y = 0,0009x +3,9162

R? =0,9639
60 70 80

fpdsd " d



0,200
0,150
0,100
0,050

0,000

0,257
0,256
0,256
0,255
0,255
6) 0,254
0,254
0,253
0,253
0,252

4 dzg £168 .

y =-0,0007x+ 0,1789

c(mM) R0sss
................ ®
....... .
........... L ]
20 0 ° )
y = -5E-05x +0,2562
c(mM) woese
L
o
.
I . o )

-1,650
-1,700
-1,750
-1,800
-1,850
-1,900
-1,950
-2,000
-2,050

-1,360
-1,362
-1,364
-1,366
-1,368
-1,370
-1,372
-1,374
-1,376
-1,378

e

o

L B0 duSts BHE]' do0Of

20

20

GjHO t8j OCyd "  j
dgdzH Of ORBJHO [z

y = -0,0043x - 1,7188

Inc R? =0,9966
a0 60 80
“®..
i )
y=-0,0002x - 1,362
Inc R?=0,9578
a0 60 80
e

99

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0,000

3,970
3,960
3,950
3,940
3,930
3,920
3,910

3,900

%,

1/c y = 0,0275x +5,5637

R* =0,9981

---------- *

............ @
.......... &
10 20 30 40 50 60 70 80
1/c y = 0,0008x +3,9038
R*=0,9578
..
. .
]

10 20 30 40 50 60 70 80

d 1M eai2k) © P dzI® gizdzis 8 o d dzgz

B d dzOtc dzts °

fpd3j M d
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6)

11)

c(mM)  v=-0,0001x+ 02408 Inc v = -0,0006x - 1,4238 1/c e
R* =0,9958 RZ =0,9956 2340 S
0,242 -1,420 g
%. 1,425 20 40 60 8o %320 -
0,240 4,300
-1,430 4,280
0,238 _— -1,435 T~ 260
0,236 -1,440 4,240
’ - -1,445 4,220
0,234 -1,450 . 2,200
-1,455 4,180
: 4,160
0,232 ‘» -1,460
e 4,140
0,230 -1,465 4,120
o 20 40 60 80 -1,470 10 20 30 a0 50 60 70 80
y=0,019x +5,411
c(mM ) y = -0,0005x + 0,1844 Inc y=-0,0032x- 1,6896 1/C R? = 0.0943
R? =0,985 R? 20,9905 !
0,200 1,650 2,000
0,180 i g.. 10 20 30 40 50 60 70 80 000
&, . K
060 | . e e e T e e e T P T Y Ao ot o A .
0,140 1 8000 | P
0,120 1,750 e, 5,000
L]
0,100 1500 4,000
0,080 . 3,000
0,060 .
1,850 2,000
0,040
0,020 Lo00 ik 1,000
0,000 0,000
0 10 20 30 40 50 60 70 80  -1,950 10 20 30 40 50 60 70 80
== - v = 0,0007x + 3,901
c(mmM) y = -5E-05x +0,2563 Inc v 0':202?7323612 1/c * — 0.7864
R?=0,7836 ,
0,258 -1,354 3,960
® -1,356 0 20 40 60 80 3,950
0,257 -1,358 t ¢
. 3,940
... -1,360
0,256 |@ - - -
-1,362 P 2,930
0,255 -1,364 3,920
° -1,366
0,254 3,910
) - -1,368 .-
™ ™ 3,900 *
0,253 -1,370
-1,372 L ® 3,890
0,252 -1,374 3,880
1] 20 40 60 80 -1,376 20 a0 60 80

#zdk1d L OV dults BHE] JE§G8UNSBS) BHLOYUH JjPCUMNaDHOPL ] tc §-ty 6§ tzd dzj

Blsdd&zOkd dz®, B) OdREsHd§ddz BjMddkOO d y) JdzHOf OBdHO L
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0,232
0,232

0,232 ...

0,231
0,231
0,231
0,231
0,231
0,230
0,230
0,230
0,230

4 dzd K18,

0,175

0,174 ..,
.

0,174
0,174
0,174
0,174
0,173
0,173
0,173
0,173

0,278

0,277 |

0,277
0,277
0,277
0,277
0,277
0,277

0,277

4 dzd £16.

y=-2E-05x +0,2316
c(mM) R*=0,953
.
e,
..
10 20 30 a0 50 60 70 80
J OV dyus s BHtc]
y=-2E-05x +0,1744
c(mmM) R?=0,9446
[ ]
.
10 20 30 40 50 60 70 80

c(mM) y = -9E-06x +0,2774
R*=0,9394
.
L
ey
10 20 30 40 50 60 70 80

g dzd K107 .

-1,461
-1,462
-1,463
-1,464
-1,465
-1,466
-1,467
-1,468
-1,469

-1,470

" de 0O

-1,745
-1,746
-1,747

-1,748
-1,749
-1,750
1,751
-1,752
-1,753
1,754
-1,755
-1,756

JteOWdyusé s tsHtej ' do O° §

-1,282
1,283 [”
-1,283
-1,284
-1,284
-1,285

-1,285

Inc

10 20 30 40

Inc

10 20 30 40

Inc

10 20 30 40

JteOWdysS s tsHtej ' do O° j
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tjHO 6 OCyd 4 d

tcjJ HO tj OCSyd |J

y=-1E-04x - 1,4627
R*=0,9534
4,350
50 60 70 80
4,345
4,340
4,335
4,330

4,325

e 4320 o

4315 @

Tee 4,310

y=-0,0001x- 1,7464
R* =0,9444

5,790
5,780
5,770
5,760
5,750
5,740
5,730 ®

5,720
1] 10

y = -3E-05x - 1,2824
R* =0,9395

3,614
50 60 70 80

3,612

3,610

3,608

3,606

3,604

3,602
1] 10

CjHO toj OSyd " j

y =0,0004x +4,3175
1/c R? =0,9537

20 30 40 50 60 70

1/c y = 0,0006x + 5,7338
R*=0,9443
L]
[ ]
o .
20 30 a0 50 60 70

y = 0,0001x +3,6053
1/C R*=0,9396
e
._v
20 30 40 50 60 70

d HSOk daif @Oz H @

80

HeXim lsuefias ks §b ey dedik] Is diedz G dy

80

d HeXizh ©&dels § d § @ dzd dzj 6 gizC

80

toL d dzj



c(mM ) y=-0,0003x + 0,2312 Inc y =-0,0012x - 1,4642 1/C y = 0,0055x +4,3235
R* =0,8622 R*=0,8623

2=
0,235 1,450 4750 R? =0,8624
o 20 a0 60 80 .
L -1,460 L 4700 . A
~1,470 W, -
0,230 L d 4,650
-1,480
600
0,225 1,490 4
a) -1,500 4550
0,220 -1,510 1 4500
-1,520 4,450
0,215 -1,530 4,400
b e @ -1,540 4350 g .7 .
0,210 1,550 4,300
o 20 a0 60 80 -1,560 0 10 20 30 a0 s0 60 70 20
c(mmM) ¥ = -0,0002x + 0,1785 Inc y = -0,0014x - 1,7228 1/c y = 0,0085x +5,5981
R? = 0,9309 R? =0,9309 R*=0,9308
0.180 -1,700 ’ 6,300
| :
0,178 .. 0 10 20 30 40 50 60 70 80 .
0,176 e -1,720 6,200
0,174 ] 6,100
-1,740 .
6 0,172 6,000
0,170 _
) 0,168 760 5,900
0,166 D -1,780 5,800
0,164
o162 -1,800 IS 5,700 .
' e 5600 @
0,160 -1,820
0,158 “® 5,500
0 20 40 60 80 -1,840 0 10 20 30 40 50 60 70 80

b ZdL18 | ©OWdUSts BHEB]' do0OS ) ©jHO ©j0OSyd  j d Heud)ls Ofddsd daHsr szl dz @lkiPdza d
B) Od&&sHd§ddz BjMdd&OkO b BJdOtdss Mdsjhd
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y =-2E-05x +0,2364 y =-8E-05x - 1,4423

= 0,0003x +4,2303
c(mM) R?=0,9248 Inc R? 20,9249 1/ec Y onas
0,237 .1,440 4,260 .
0 20 40 60 80 4,255 g
3 -1,441 §
0,237 | -1,442 4250
a) 0,236 T -1,443 @ 4,245 e
° -1,444 R 4,240 e
0,236 -1,445 . 2235 | !
e -1,446 e
’ 4,230 |
0.23% ° -1,447 .
" 4,225
0,235 -1,448 . 4220
0 20 40 60 80 -1,449 o 10 20 30 40 50 60 70 80
y = -1E-05x +0,2887 y = -5E-05x - 1,2425
=0,0002x + 3,4643
C(mM) R? = 0,8935 Inc R*=0,8939 1/C Y R? =0,8942
0,289 -1,241 3,478
0,289 | g 20 a0 60 8o | 3476 e
0289 |- S 478 .
3,472 -
6) 0288 ® -1,243 " “
3,470 *— =
0,288 L
@ 1,244 ot 3,468
0,288 e, 3466 °
0,288 S -1,245 . . T
0,288 - 1,246 R 3462
0,287 3,460
o 20 40 60 80 -1,247 0 10 20 30 40 50 60 70 80

HdzdK100 . | COHEGUS GO O° | ©jHO tjOCyd j d S tdzfflsOdd)0)s tef itea] dzHo 1P a0 lgkif W) k2
B) dqdzHOf OBJHO bk BddOtedets’ M g
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6)

0,008
0,096
0,094 N
0,002
0,090
0,088
0,086
0,084
0,082
0,080

0,281
0,280 -
0,279 :
0,278
0,277
0,276
0,275
0,274
0,273
0,272

4 dzd £200 .

y = -0,0002x + 0,0955

c(mmM) R® =0,9164
L ]
®
..
20 a0 60 80
y= -0,0001x + 0,2803
c(mM) R® =0,3854
[ ]
® .
20 a0 60 80

LEOW dusts BHisj' do OF j
dgdzH Of ORBJHO [z

-2,340
-2,360
-2,380
-2,400
-2,420
-2,440
-2,460
-2,480
-2,500
-2,520

-1,270
-1,275
-1,280
-1,285
-1,290
-1,295
-1,300

-1,305

y=-0,0021x - 2,3476
Inc R?=0,9156

12,400
20 40 60 go 12200
° 12,000
11,800
11,600
11,400
11,200
11,000
10,800
. 10,600
@ 10,400
10,200

y = -0,0004x - 1,2718
Inc RZ =0,8854
3,680

20 o 40 60 80 3,660
3,640
3,620
3,600

- 3,580

3,560

BjHO ©jOSyd" j
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1/c
: L ]
P
o 10 20 30 40
1/c
& ®
10 20 30 40

d (HSOB@iMm IsQbdgzisty H cBifted of dajj fited) dX
B d dzOtc dzts °

fpd3j M d

y = 0,0232x + 10,455

R*=0,9148
e
.
50 60 70 80
y = 0,0014x + 33,5673
R* =0,8854
Y
.
50 60 70 80



y = 0,0004x + 4,406

c(mmM) y = -2E-05x + 0,227 Inc y= -8E-05x - 1,483 1/c R?=0,9518
R? =0,9512 R?=0,9515 4,435
0,227 -1,482 .
0,227 ?_‘ 1483 20 40 60 80 4430 e
0,227 484 s425
0,227
a) 0,226 PR -1,485 e 4,420
0,226 -1,486 4,415 .
0,226 .
0,226 ® 1487 210
’ e, ® -1,488
0,226 e ® 4405 g
-1,489
0,225 4,400
0 20 a0 60 80 -1,490 o 10 20 30 40 50 60 70 30

y=0,0135x +5,8826

c(mM y = -0,0003x + 0,1699 Inc = -0,0021x - 1,7723 2
( ) R? =0,9705 RZ?=0,9763 1/C R*=0,%814
0,175 -1,740 7,000
® 1,760 10 20 30 40 50 60 70 20
0,170 W 2‘ 6,800 °
-1,780 [®-.
0,165 el 1800 6,600 o
6) 0,160 o L -1,820 6,400
0,155 -1,840 ol 6,200
- -1,860
0,150 el 6,000
e e -1,880 . f
0,145 1,500 5,800
0,140 -1,920 Tee 5,600
o 20 a0 60 80  -1,940 0 10 20 30 40 50 60 70 80
y=0,0013x +3,7274
c(mmM) y = -9E-05x + 0,2683 Inc y = -0,0003x - 1,3157 1/c R*=0,9117
R?=0,9153 RZ =0,9135 3,860
0,269 -1,310 g
0,268 .. 1315 2_ 20 40 60 g0 3,840 -
0,267 e 1,320 - 3,820
H) 0,266
0,265 - -1,325 . 3,800 P
0,264 -1,330 3,780
0,263 -
1,335 2760
0,262 1,340 IS, (S
0,261 3,740 o
« -1,345 P .-
0,260 3,720
0 20 40 60 80 -1,350 o 20 10 &0 30

b ZdE2D [ ©OWdUuSts BHE] o0 ) ©jJHO 8 OSyd j d SHEWNs Ofddlsty d-Bagics fiftei] tzlded) B dycf
B) Od®izsHdY ddzd ezt Qff @BEOOdE Yk j tedzOtedets”™ Mz " d
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0,242
0,241
0,241
0,241
0,241
0,241
0,240
0,240
0,240
0,240

0,167
0,167
0,167
0,167
0,167
0,167
0,167
0,167
0,167
0,166
0,166
0,166

0,300

0,250

0,200

0,150

0,100

0,050

0,000

c(mMm) R?=0,9544
I
-
L ]
..,
0 10 20 30 40 50 80 70 80
gdzdt22 . oV dult
= -1E-05x +0,1671
c(mmM) Y nzzo:(s:ss
[
o 3
0 10 20 30 40 50 60 70 80
gdzdk28. | teOWdysts
y =-0,0008x + 0,2847
c(mM) R® =0,8011
S .
.................................... .
........... X
0 10 20 30 a0 50 60 70 80

y =-2E-05x +0,2413

4 dzd 204 .

1,420
1,421
1,422
-1,423
1,424
-1,425
1,426
1,427

-1,428

Inc
0 10 20 30 40
3
P
L ]

SHiE] ' do0f j

-1,789

-1,790

-1,791

-1,792

-1,793

-1,794

0,000

-0,200
-0,400
-0,600
-0,800
-1,000
-1,200
-1,400
-1,600

-1,800

JteOWdyusé s tsHtej ' do O° j

Inc

8 10 20 30 40

sHtc] ' do OF

Inc

"] 10 20 30 40
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y = -8E-05x - 1,4215
R? =0,9547

4,170
50 60 70 80
4,165
4,160
4,155 .
4,150

2145 |o .

4,140

o 10 20 30

d -§jsuzfpls ©ds § dz@ d3q dz@zj

y= 6E-05x-1,7892
R® =0,9457

6,015
50 60 70 80
6,010
6,005
6,000
5,995
5,990
5,085
5,980 ®

e 5,975

] 10 20 30

d8 § fydziiz@ © @z J

J ®BIHO ©BJOCYd  J

y =-0,0035x - 1,2526
R*=0,7826

6,000
50 60 70 80
5,000
4,000
3,000
2,000
............. 1,000

0,000

1] 10 20 30

BjHO ) OSyd" j

1/c

40

1/c

40

1/c

40

q

y = 0,0003x +4,1435
R*=0,955

50 60 70 80

y = 0,0004x +5,9845
R*=0,9458

50 60 70 80

y = 0,0144x +3,4829
R*=0,764

50 60 70 80

¢ sdzfls O dals §

BtoL d d
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0,250

0,250

0,249

0,249

0,248

0,248

0,247

0,165
0,165
0,165
0,165
0,165
0,165
0,165
0,165
0,165
0,164
0,164

6)

4 dzd K205 .

Yy = -2E-05x +0,2494
R*=0,8468

c(mm)
-1,387

1,388

-1,389

e -1,390
-1,391
-1,392

1,393

-1,304

1,395

-1,396

20 40 60 80 -1,397

c(mM) y = -9E-06x + 0,165
R* =0,8494

-1,800

-1,801

-1,802

-1,803
-1,804
T ) -1,805

10 20 30 40 50 60 70 80 -1,806

J OV dysé s BHtc] '

de OF §

Inc
8 20 40
o
.-

Inc
% 10 20 30 40
»
[ ]

tcjJ HO
BJ Md dzOIls O
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y = -9E-05x - 1,3885
R? = 0,8464

60 80
-
-
y = -6E-05x - 1,8016
R? =0,8499
50 60 70 80
‘e

4,045
4,040
4,035
4,030
4,025
4,020
4,015
4,010
4,005
4,000

6,090
6,085
6,080
6,075
6,070

6,065
&
6,060 .

6,055
6,050 °

10

10

20

20

30

1/c

40

1/c

40

50

50

y = 0,0003x +4,0089
R?=0,8461

y = 0,0003x +6,0594
R? =0,8504

60 70 80

ted OCY@) J ¥ 4 tc§ tzezi &S detizd ez puigqiafsde & ) SO ¢
Z BddzOtcdats”
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y=-5E-05x +0,2474 y = -0,0002x - 1,3969

c(mM) R? =0,9668 Inc R? =0,9661 1/c ¥ = 0,0009x +4,0427
R?=0,9655
0,248 -1,395 4,120 N
3110
.. ‘ 20 40 60 80 4
0,247 4,100
-1,400
0,246 S — 4,090
° 4,080
a) 0,245 .
e -1,405 ° 4,070 .
0,244 4,060 :
0,243 o -1,410 4050
4,040
0,242 - 4,030
o 20 40 60 80 -1,415 o 10 20 30 40 50 60 70 80
y = -0,0009x + 0,2647 y =-0,0038x - 1,325
c(mM) R? = 0,8155 Inc R =0,7958 1/c y=0,0171x +3,742
6,000 R* =0,7758
0,300 0,000 ’
- 0 20 40 60 80 .
0250 e . = 0,200 5000 |
......................... -0,400 g
------------ 4,000
0,200 ~ -0,600 - .
6) 0,150 -0,800 3,000
-1,000
0,100 2,000
-1,200
0,050 21,400 e . . 1,000
0,000 600 | ° 0,000
0 20 40 60 80 -1,800 o 10 20 30 40 50 60 70 80
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0,170

0,168 4.

0,166
0,164

a) o
0,160

0,158
0,156
0,154
0,152

0,264
0,262
0,260
6) 0,258
0,256
0,254
0,252
0,250

u dzd £207 .

y =-0,0002x + 0,1679

c(mM) R? =0,9577
._.
L ]
]
20 a0 60
y = -0,0001x + 0,2634
c(mM) R® =0,9206
.
[ ]
L ]
20 a0 60

LBl GUS Go OF

80

80

-1,780

-1,800

-1,820

-1,840

-1,860

-1,880

-1,330

-1,340

-1,350

-1,360

-1,370

-1,380

-1,390

BjHO ©jOSyd" j
fndsd M d

Inc
20 a0
[ ]
Inc
20 a0
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y=-0,0011x - 1,7844
R?=0,9532

60 80

y =-0,0006x - 1,3341
R? =0,9175

60 80

d COMmb@datsy d § tded Bz MEFOLQdJ J B Y U

6,600
6,500
6,400
6,300
6,200
6,100
6,000

5,900

4,000

3,950

3,900

3,850

3,800 g

3,750

1/c y = 0,0066x +5,9542
R* = 0,9485
L ]
L ]
K
10 20 30 40 50 60 70 80
1/c y = 0,0022x +3,7964
R? =0,9143
L]
[ ]
S e
10 20 30 40 50 60 70 80



0,260
0,255
0,250
0,245
0,240

0,235

0,175
0,170

0,165
6) 0,160

0,155
0,150

0,145

0,273
0,272
0,272
]_1) 0,271
0,271
0,270
0,270
0,269
0,269
0,268
0,268

4 iz £28 .

LEOWdusSts SHiE]' do Of j

y = -0,0002x + 0,2546 Inc

R? =0,7889
-1,360

1370 G
-1,380 -
-1,390
-1,400
-1,410
-1,420
-1,430
ot -1,440
60 80 -1,450

y = -0,0003x + 0,1735 Inc
R? =0,9701

-1,740
1760 &, 10 20 30 40

-1,780 .

-1,800

-1,820

-1,840

-1,860

-1,880

-1,900

60 80 | -1,920

y = -5E-05x + 0,2718 Inc

R%=0,9732
-1,300

1,302 O 20 a0
-1,304

-1,306 T -

-1,308 '

-1,310

-1,312

-1,314

-1,316

-1,318

60 80 | -1,320

tcjJ HO
BJMddzOO d V)
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y =-0,0008x - 1,3677

R2=0,784
60 80
L ]
L ]
y=-0,002x - 1,7511
R?=0,9642
50 60 70 80
..
L ]
y =-0,0002x - 1,3025
R* =0,9725
60 a0
L ]
-

e OC ydoyii tadd densdffdaf@irkldzjls dedtO d3f{ddgoO , tc j8OQ ¢
dzH Of OBGHO k& Isj tcdzO s dats

4,250

4,200

2,150

4,100

4,050

4,000

3950 g T

3,900

6,800
6,600
6,400
6,200

6,000

10 20

5,300 em.

5,600

3,740
3,730
3,720
3,710
3,700

3,690

10 20

3,680

3,670

20

y = 0,0033x + 3,9254

1/c R? =0,7792
L ]
L J
30 a0 50 60 70 20
y=0,0124x +5,7558
1/c R? =0,9577
[ ]
‘o
30 a0 50 60 70 80

v = 0,0007x +3,6786
1/c R* = 0,9719
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0,233
0,232
0,231
0,230
0,229
0,228
0,227
0,226

0,225

0,200
0,180
0,160
0,140
0,120
0,100
0,080
0,060
0,040
0,020
0,000

0,278
0,277
0,276
0,275
0,274
0,273
0,272
0,271
0,270
0,269

4 dzdg £209 .

10

10

c(mM)

20 30 40

c(mM)

20 30 40

g dzd €300 .

10

c(mmM)

20 30 40

g dzd €301 .

50

JteOVWdysé s BH

50

JteOWdys s HOH tBj 'O ay@G*©

50

y = -BE-05x+0,2321
R? =0,9458

-1,455
-1,460
-1,465
-1,470
-1,475
-1,480
-1,485
. -1,490

60 70 80 -1,495

y = -0,0006x + 0,1758
R*=0,9969

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0,000
60 70 80

¥ = 9E-05x +0,2767
R*=0,9842
-1,280
1,285
-1,290
-1,295
-1,300
-1,305
-1,310

60 70 80 -1,315

JteOWdysS s tsHtej ' do O° j

e

CLA

10

10

10

20

20

20

30

d' do OF J

30

30

Inc

40

©jHO ©j OCyd"

1/c

40

50

50

y = -0,0004x - 1,4604
R?=0,9442

4,440
60 70 80
4,420
4,400
4,380
4,360

4,340

4,320

'
4,300

y =0,0238x + 5,668
R*=0,9998
-1,700
-1,750
-1,800
-1,850
-1,900
-1,950
-2,000

60 70 80 -2,050

L.

4 tdj ¢ tsdzinls Odzls j

Inc

40

111

50

y= -0,0003x - 1,2849
R? =0,9848

3,720
60 70 80
3,700
3,680
3,660
3,640

3,620

3,600

1/c y = 0,0015x +4,3074
R®=0,9426
L ]
L 1
10 20 30 40 50 60 70 80

JH@) 1 gizlg & @egladic gt Isdddg O dexj dd

y=-0,0037x - 1,7368
Inc R*=0,9995

10 20 30 40 50 60 70 80

BHE )J dAY 3detg HOG fydidz j B JSH dndf@ i«

1/c y=0,0013x +3,6141
R*=0,9855
‘o
.
..
10 20 30 40 50 50 70 80

tcjHO tj OCyd jH@) CEdemBPaetzgH OtcL d dzj



0,245

0,240

0,235 5

a) 0,230
0,225
0,220

0,215

0,200
0,180 ¢
0,160
0,140
0,120
6) 0,100
0,080
0,060
0,040
0,020
0,000

4 dzd £32

c(mmM) v=-0,0003x+0,2375 Inec

20 40

R* = 0,8915

-1,400

o 20 40
-1,420 @
-1,440
-1,460
-1,480
-1,500

e -1,520

60 80 -1,540

y =-0,0005x + 0,1763

c(mmM)

20 40

LeOW dys s

R?=0,9963 Inc

-1,700
10 20 30 40 50

L]

; 1,750 ¥
..... -1,800 .
-1,850
-1,900

-1,950

60 80 -2,000

R* = 0,897

60

y =-0,003x - 1,7346

y=-0,0012x- 1,4376

R? =0,9968

60

70

80

80

4,700

4,600

4,500

4,400

4,300

4,200 |

4,100

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0,000

y = 0,0054x +4,2098
He R?=0,9021
no S
. .
L
-
®
0 10 20 30 20 o - . .
1/c ¥ =0,0186x +5,6588
R? =0,9959
................. .
................... PRy
....................... —
I~
0 10 20 30 20 50 60 " "
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y = -0,0001x + 0,2527 y = -0,0005x - 1,3756

=0,0021. 3,9574
c(mM) R?=0,9671 1/c Y s Inc R? =0,9685
0,256 4120 -1,360
0254 4,100 T ] 20 40 60 80
) ® 4,080 e T -1,370 o
0,252 @ 4,060 r
4.040 -1,380 -
0,250 .
a) o 4,020 .
0,248 2000 -1,390 .
0,246 g 3,980 1,400 .
0,244 e 3960 B &
- 3,940 @ -1,410 el e
0,242 3020 -
1] 20 40 60 80 ] 10 20 30 40 50 60 70 so  -1,420
y = -0,0004x + 0,2824 y=-0,0017x - 1,2624
=0,0065x +3,5253
c(mM) R? =0,9341 Inc R? =0,9382 1/c Y ke =004
0,275 -1,280 4050
e 0 20 a0 60 go 4000 e
0,270 -1,300 b 3,950
0,265 -1,320 3,900 e
6) 3,850
0,260 -1,340 3,800
0,255 3,750
-1,360 o) 2700
0,250 -2 .
-1,380 @ 3,650 -
0,245 - 3,600
0 20 40 60 80 -1,400 ] 10 20 30 40 50 60 70 80
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0,100

0,080

0,060
a)

0,040

0,020

0,000

0,264

= -0,0002x + 0,0886

0,263 .

0,262
6) 0,261
0,260
0,259

0,258

g dzd £3@.

c(mM) Re=o98e7
T @,
........... o
i 20 60
¥ = -5E-05x + 0,2629
c(mM) Ri=09609
o
Bl
i 0 60

JteOWdysé s Htej ' do O° j

80

80

-2,400

-2,450

-2,500

-2,550

-2,600

-2,650

-2,700

-1,330

-1,335

-1,340

-1,345

-1,350

-1,355

Inc
20 40
.
Inc
20 a0
o

i HO ] OS¢ yd |j HO)OG dzfiPlsiyoatzlsi i f eftea B dzin d tezOBDOY df
B d dzO tc dzts °
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y=-0,0031x - 2,423
R*=0,9913

60 80

y=-0,0002x - 1,3361
R?=0,9615

60 80

fpd3j M d

16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

0,000

3,870
3,860
3,850
3,840
3,830
3,820
3,810
3,800

3,790

's

1/c y = 0,0386x +11,267

/ R® =0,9942

............... .

............ -
............. U YTELLE Rt
10 20 30 40 o o . .
1/c y = 0,0008x + 3,8041
! R?=0,9621
--.
. .
L ]

10 20 30 40 o o . .



0,237
0,236
0,235
0,234
0,233
0,232
0,231
0,230
0,229

0,175
0,170
0,165
6) 0,160
0,155

0,150

0,145

0,266
0,264
H) 0,262
0,260
0,258

0,256

0,254

4 dzd £3O

y = -7E-05x + 0,2359
R? =0,9239
-1,440
20
-1,445 oo

-1,450
-1,455
-1,460
-1,465
-1,470

60 80 -1,475

¥y =-0,0003x + 0,172
R?=0,9997
-1,740

1760 & 10 20
-1,780 -

-1,800

-1,820

-1,840

-1,860

-1,880

-1,900

-1,920

60 70 80 -1,940

y=-0,0001x + 0,2648

R? =0,9955
-1,325

-1,330
-1,335
-1,340

20

-1,345
-1,350
-1,355
e -1,360
-1,365

c(mmM)
[ ]
..
20 40
c(mM)
.
i
10 20 30 40 50
c(mM)
N
.
20 40

LEO% gyt s

60 80 -1,370

SHiE] ' do0f j

Inc y = -0,0003x - 1,4443
R? =0,9238
40 60 80
.e
[ ]
Inc y =-0,0022x - 1,7597
R?=0,9995
30 40 50 60 70 80
e,
.
Inc y = -0,0005x - 1,3286
R? =0,9957
40 60 80
..
i ]

©jHO ©jOSyd" j

OBzsHdfddz B MddzOO d )
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v = 0,0013x + 4,2387
R?=0,9237

1/c

4,360

4,340

4,320

4,300 .
4,280
2260 |, .
az2a0

4,220

y=0,0137x +5,8066
R*=0,9986

1/c
7,000
6,300 )
6,600 B
6,400
6,200
6,000
5800 @

5,600

¥ = 0,0018x + 3,7758
R* =0,9959

1/c

3,920
.-

3,900 :
3,880
3,860
3,840
3,820 .
3,800 )

3,780

3,760
40 60 80
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6)

y =-0,0015x + 0,2542

y =0,0352x + 3,9056

c(mmM) R* =0,9628 Inc y=-0,0071x - 1,367 1/c R* =0,9935
R®=0,9808
0,300 0,000 7,000
0,200 10 20 30 40 50 60 70 L .
0,250 6000 | e
0400 [ e -
0.200 o — -0,600 S000 |
A . -0,800 4,000 gt
0450 | T
-1.000 3,000
0,100 -1,200
1,400 ... 2,000
0,050 00 | o 1.000
T — o
0,000 4800 e . 0,000
10 20 30 20 50 50 70 80  -2,000 0 10 20 30 a0 50 60 70 80
- . =02132¢ +3,833¢
=-0,0027x + 0,2254 y=-0,0219x - 1,4642 y=0, ,
c{mM) v R :0’;463 Inc R*=0,9922 1/C R*=0,9862
0,250 0,000 25,000
10 20 30 40 50 50 70 80
-0,500
0,200 20,000 .
-1,000
0,150 15,000 .
- 1,500 W
0,100 . a000 e, . 10,000
o e T
2500 [ e :
0,050 . o 5000 g
: 3000 | T ..
0,000 0,000
10 20 30 40 50 60 70 80  -3,500 0 10 20 30 4 50 80 70 30
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y=-0,0012x + 0,162 y=-0,009x - 1,8273

o . y=0,0713x +6,2657
c(mMm) R =0,8151 Inc R*=0,8413 1/c " 0,868
0,200 0,000 12,000
0.180 0 10 20 30 40 50 60 70 e -
0,160 & -0,500 10,000 . I SEh
0,140 g
...... -1,000 &,000 s
0,120 e p——+——+———————— | T T T 1| | e
L) Tl gt
LR - :
a) 0,100 e ® 1,500 w0 &
0,080
N 4,000
0,060 2000 —— '
0,040 . 2,000
0,020 2,500
0,000 0,000
0 10 20 30 40 50 60 70 80 -3,000 0 10 20 30 40 50 60 70 80
y=-0,0013x + 0,1508
co(mM) " 20,857 Inc ¥y=-0,0122¢- 18963 1/c ¥=0,1187x + 6,653
B 0,018 R* =0,9624
0,180 0,000 16,000
4 0 10 20 30 40 50 60 70 80
0,160 o 14,000 — *
-0,500
0.140 12,000 e
0,120
-1,000 10,000 ®
6) 0,100
.
8,000
0,080 -1,500 -
.
0,060 ‘. 6,000 &
2,000 &
0040 T T e 4.000
0.020 2500 3 ‘ ________ 2,000
0,000 | Lol T . 0,000
0 10 20 30 40 50 60 70 80 3,000 0 10 20 30 40 50 60 70 80
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y =-0,0007x + 0,2827 y=-0,0026x - 1,2627 y=0,0101x +3,5328

c(mm) R?=0,8855 Inc R?=0,9896 1/c R?=0,9929
-1,200 4,500
)
. 0 10 20 30 a0 50 60 70 8,000 .
0,250 y -1,250
S ~ 3,500 @B
0,200 4300 3,000
a) T, 2,500
0,150
-1,350 2,000
0,100 h 1,500
-1,400
A 1,000
0,050 e
-1,450 E 0,500
0,000 0,000
0 10 20 30 40 50 60 70 80 1,500 o 10 20 30 40 50 60 70 80
y=-0,0014x + 0,2773 y=-0,0062x - 1,2789 y=0,0275x +3,5721
c(mm) R®=0,9821 Inc R?=0,9988 1/c R®=0,9995
0,300 0,000 6,000
- 0200 0 10 20 30 40 50 60 70 80 T
0,250 5,000
LR -0,400
0,200 R -0,600 4,000
"""" . -0,800
6) 0,150 -1,000 3,000
0,100 -1,200 2,000
-1,400
0,050 1,600 1,000
0,000 -1.800 0,000
0 10 20 30 40 50 60 70 80 2,000 o 10 20 30 40 50 60 70 80
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0,300
0,250

0,200
a) 0,150

0,100
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