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GSHO) BORYyjora Skdz skzte, tslsg2kH ' n tstdsly Cfis
Y dede’ ¢i f sdzd MOR OtedHT , BJ d&Z¢d, §sdd¥Wjdsd

bydlsr o Ow o' h jMmMCOL Odadzts § , ZO twWHLE
fJtemf jSCisdoe dzr n dMmlstsyded € ts9 1] CtcO2 dzj
d dzdzts © Oy d ts dzdz’ RC tHdsj tRtaizts) dz tof ctifizep tstslay Gsls 't j fotizts y | f
fsdzd O~ OtcdHtse WOMISIs] dzt desets Mr tg! W Hdz
{HAOC s SRR teud MEsd foddij dzj dzd J , f o
dmlssyded ¢ s Mmr tg! w f sz yd dzd dzd h ydls
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| Odzd yts daj 5B - §HASEONpL ! Hdefizigdfy dMistsyded S d
BsHdWdydtetse Ols mMkh jmMiseze h dj mMf smMse T
COyjmsoa®© dqL Hkzedr dhMistsyded € tso .

ldJtwemf jSCIlsdoades d3 dOftcOodzj dedJ &3 d MY tsdz
fteddsj dzj dzedj o COujMmboj YGdhlgejs? dztses'BDO §
fticsHizClstse d ftesHkzSCIktes WEkdS ydsdzOdz dztsc
CsRBf LT M B dZSOdBZd dO-tsHWIs fetsj o
B3 Hdyddz Hd&zW o' MBEEsL WW JCIsdodzts? H S
1 Iss?2 MmeweL d, yddiodz ytg fdaipty o ddptzL H Odedw f dh j o
fJCIsddzO d BJ dz€ tso M1 ¢ Hz2z®( ) I dzdzis 5 028 dztlz” -
CoOyjmseaj Wk ydtsdzOdz! dzf = g dhjora ftesHLE

glsjfjdzg dzOkzydets?2 tcOL tcOB tsls O dzdtOmylsiz] 2 d L
ZOf cQo dzj dzd j &5 tOL o dIsdw Motej d3j dedats?2 -
ddzdetso Oydtsdedz’ » Isjrdesdzsed?2, ybts L 9 tsdzd
ftesHkC yds dL SlsmtsH B9, Clstster j BB Y dats
fjtcodyudese s Mmr to! W, dzdzdzs sdz€ ©C 2 f sod wlzy )i & OV
sBtcOBSISCd d fHoHetslktseald ¢ ftoddsj daj dzd ©
Istcj Btso Odzgd W dg MElsojjhyOjtsmisOs h j j Mw  fdztsy dzr
ftoesdLotHMlsoats fdzd MOR OtcdHise dL 9 lststeid Y
WiczClstsodd BS®,) YBOmarYyjo' s Skdz skte d CtsteL d
o Bdzts ¢ tsIs s dzdzOy dz' - Ctsdzd yj Mise OR ftcd ]
f SHMBdzdd ydzetsG ts B3O M dzO . [ Mdzts o dzts 2 f tod y
Isj mndesdzse d yud MS d A W OCIstst6 & fyls tdfafsydidn MDY ¢
L dzj tE 5L OlsteOlsr L Csdzts@ d ydzts fiyls ftesdL o
FojdzdydeOils MiBjMssddismis: yjdzjora { tof
HsMiskzf desmils! hdqesSCtsdkkz Sttkzekz fslstejBdIls]

tdLbEd IsOIsT ftocso jH] dzdese s dzdIsj e Olskzte
B BB eDdAfle sy j Mmtse Hdzv sydmlscd d ¢ tsdaygd
o yYomlsdesmisd, o tsL d3tsy detsls i- d € trdizy JsdelOE df tdAs
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syj 2¢O otsLHj2flsadw tcOL dzd ydz' n f Otc O dzd
Mestesmis fslstsC O, f sHOYO fipgEjidgpdtc Odiz’ s . 1€
sfdztso dzr n WOCIsstes o, sectcOdzd yd o 0 h dn

ftesyd MmMtse M it yder d3 fslssCsd3, 5L OE
fdtemyf jClsdods d3 O dz¢ sy dZFid DS &z ' ~ te
[ VA, Ybsts f sHIsOgzizm R O jcl®Bisis L daGUsoiddsj dxiz jodEsts
1 dzj e 5L OlstcOlsr  flstgft HHE] Y totishyrifisfoiPls o dzvistH st
yd S dig Ofizeds ydgtipfn s § to fotdsgH dSiss dfpizO s dzts 2 Is § &3 J

1 4 3 dzd J 90O0Yder &3 2O dzOMmlsswh d2 3
dimf sdz' L s0 Odzd tcOL dzd ydesets W lkdeC yd sdzOdz
BdtstcOL d&zOc O 3" ~ d BdtMmtse d3j fijlagHdg dZ2 ddets fi)
desmdlilsj dzj 2 : BdZOGtSHOKGY JjEts5 HdzdIlsj d dzts B3k
HjGctOHOYdd B ORd jtgd&Misyg Y olzd ¢ J .

v OC d d3O LidsBdis HOdzdzOV tc GO lic@B i Is ) W fdgsde
CdHt® &stcOC ydd 11} M dMfsd (s O0ddi d
bitse j toh j defifjfocdps@®@dsp sydmisSd d S tsdeyj dalsts
1 dzgj eetsfmB jtoj O hff n d s Gidazdzs e ¢ 3 dzj sBiePL k2
fjCtcgfdzo Istsiisdgd figflzdzdizy sL Jlstso dz0 thdatso j
ddzS Of Mz dzddetsd Pdzdr s 52 ydor a & HJj2Mlsads
oL sy degsets dm Htodd3y dgj dzdv o COyJMmlseaj W
W dzw jIsfpw dzgse " 5 dzOf tc @ dzjsdedDjdaf W&k dzO klapdz'j -

goWwL! tOBSlsr M dOkzyd @B Oskc@OBES O
f sdzlz yg ded v f4dSIsddzO d BJ dzC ts9 dL Slsnt
CodRf sLdyddedzr 7 BOIjtedOdzse dzO@ dr tsfyo
tdMfEedzd ¢ d u GaeyddEfyfshigfls OdEDO zeo€  d EB2pIScElas . dzts
l ots @ tc OdzdBlz d dzdzts o Oy d s dzdets @ s tcOL o dIlsdw
2011i 2020 ¢., O OCYj] tjOddLtsoO0dzO o OGS
(d 41 91420)v
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A j dz ZOMmilstsw h:j(2)tc GaCxBA@=BIsE Is ¢ B Isdatsesas af-tc 5 dz(
LCMseoCydd iy tsd Lty Otedal & M ' jor o
QMmoo gddojtso Odzd J§ mMf smMtsB B9 sydmls¢d d
fteddsd dzj ded j &3 + dzj ecsMB R j@) DL P dedf B j 3 dz
CBRBYsLdlstso dzO Mdeseo j] St dzj SMO 4 Clilsdc

1 OHOud dmmdzzy se OEddy j dzd v § sMls Oo dzj dzdch
tcjhdls! MmdzjHkzehdj L OHOYJ:
1.1t OL OB tslsOls ddedetso Oydtsdeds’ § Isj - datsdzise d 1
sedMfjudeOendj +EBwsEdagmhiEr dJiL 5§ OMc
tcOL dzd ydzr = dMmlstsydzd S s tOMiIsdlsj dz' deseg s M
2.{fIsdi3d L ey iste’ § ey fMig®@ 0% d ddedia 1~ d
dimistsydzad S s Hdzw fsdzzyj dzdWv ftesHEZCIsse M
d dr ¢ e Bjed@p'df ysB dzOMistrtEts d'd™ dzpoftacBftshighy cH.d y
3.t OL OB BIsOIs efloisWG t5] taydg AN dzts dzdalgts H | dz- Is § = dzt
ftesdLotsHmMIsoa O Y JjSCIsddzO detseo"™ d3d MY smise O
s ndzsdzse d yud MSdd3d fesyj mMmOdd f§Eetyy B
ftesdLotsHMIse j dzdzse s ydeédz© o yjdzsd3 o L O
fr]rtgjw
4.1 " Hjdzdls! d BRrOOCIsjtcdy Sl utsgiBOZGEZzL
Bz g o
5RLEydls! thdsedzsr j] Mes2Mlse O  sdzizyj dedz" -
C OB &S dFdn )¢ bk T ¢ d H to 15 HRIQUEOREJISY LTS C d
6.RMMdzj Hiso Ols' 1 tctBytg Gis o Adsdiyt dag @ ndzd y dz' &
tcOL OB SIsOIs+ o CPUyGMided § sz R)d IsjdaZzjtcd) H d §
Csditf sL st
71 02 Isd Isd &3O dz' dz" | z ) dacde @ §f Mifztsinfousjo dadfizdzts ¢ s
Codsf dzj SMO 20 tshdetse | ff 6§ tstef elaBd & d B ¢ oA elzd
shdztsodz" = W OCItstetses dzO MisOB d dz' detsils! € s5d
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8RLEYI! Cddzjsdud MSCdi Y§tesyj Mg dscpls drpeftss
fte jrHskzs .

1 Oz ydzOw dzso dL dz0O OB BIs'
1.{ OL tcOB tsls Ofipf s fogasE 1 g6 &dls tc OC yd dd LY (6 B & i et
o'y ddfsE 1 Wdy fdz@Bd ud MC.d2 & IstsH
21 toj HdZsppY Az sydmlsC O d Ctsdeyj delstcdtetso @d2d j
sMmdzts o § Mistclz ¢ Is z tasdf HAte 5 H @ dz@tzd yJjdmc d= Mo
fjShd@EDOL Gdztdyf,tc j yizB®G O dzro? tsdgjasd, L o,j M
fsLosdzw jIs  sdzdetsfls! & sydmilsdls! f4Sisd
fsdzd fO- OtcdHtse d Httkzedrms dzdL Ctsd3tsdzj € Iz
Edzzyh jdzdj &5 COyjmMlsoa O §jCIsddzO
31 Okzydzes B BMdeso Odzr d (e Hdztsy J dz@  d3f ISts+
dMmf sdz L s9 Odzd g343ls hsts|g s Pfzdet tod W 2 6 d te 59 O dzc
ftoesdL @ sHJIs! Wizdz€ yd s dzOdz! dz" J ftotsH zC |
dzj sBatsHd 4N = B jMfjuyde O h d=a WdL dtsdzts
tcOL dzd ydz" » ctelzf§ dzOMmj dzj dzd W
4.f jssHtdB3 adMmMitLddistedd d [fuvfu Bftydj
f4CIsddztse . LMlsOdzs o dzj dzts, Yylsts Cda? sted
BOS toc s BedzjLCde@i d Is j dz' Ld@se?d fifiyids] figlsizdue ¢ € OteB
iz 34 dz' § dgcetff o te © dz' dzOW d3dstistiz 3 tf dg MEEPFARISIHLS to 31z
CazEpftedud &3 Mizh j Mise j de@zts j1 ¥ & Ky M) © o (
tcOMf toj HJ dzj dad j Mo sB tsH dz'C DO tcd € I6)g tdAf ¥laf G d t
5.RLEYj O ¢ jdzj sBtOL ¥ Oiv¢ Isffiflz0f)ts © @zs @ tets
ftedmikzlsmMisoadd  sdzde Odzj dzlsdz" = 3§ Is O dzdzts o
o dzzlstcd dGZ3sdzj € &z dzw o dz" | ¢ tsidaitisdediyO Y d ts bipdz™ |
sBtcOLtSo Odzd j 3 HJ B oo d f sdzd d&3j tedz" ~
teOL HJdzj dedwv Mddz dzeSltoe@dziz § ] gets s d @ tdedz Lo
fs5COLOIsj dv f sddHdnt jodshicd@sifpdsd j (@  Mis | f
Octej cOydd, vybt tfstficyg tvgzdaxfts’' o ffizgises 2 W OC
ftesydatsmis.! MmiskzH dgv
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6.1 tod a3 dzj dzts d dzts Is te ts ff dzts j Cjdzj sBtlcOL 59 O
Holzn o Odzj dzlsdzg’ - '8¢ @O todBds Isf§ dy zdgdztseo d 2 ff &
smdsej §4CIsddO d L J ddal] Shoddydstooft) I5) tigRed i
Hy2Mlseads ftcj HY SC P EzB$ O. YIg'ts i dsH)dz'B ) ls:
Wstcdzd tetso Odzd ® Btsdzj j Cdif OC Is dzts 2 Mistclz
MhdeOsh jes d3j sOdzdzO { 52, tcPle telz] Wz dzv jils fig“
ML HOdzd d detsyd Is § dzj 2 dzj ¢ Otefmlise j dzdzr w
ftedHd ot i3 dedzs sz o ' ModsislssHpdpaed ® [ 1 o
7.1 OdzO0 tyj dz2C O CddzjIsdS¢d oPKXo gr s gH J dzdov
BsSHj dzdtckze h da r su, Yylsts ftsLoetdzdds kM
Cddzj IsdSd HOdMd -~ MmMdmlsj ds. I 5¢ OLiYdish s B
f sSHOo dzv Is dzOB z = Odzd J f4CIsddzO o yj dzkz
dzj COteMmMlsoa © o o jterndzj 2 YyoOmlsd rsvu.

vd stedlsdud M& O to QE IsdfQug RO W teLOdE@Usd d3 st
fmMdzj HIz® h j d3:
TtOL tcOBSIsOdz ddedzseo Oydtsdadzr j Isj - desdzse d y
sBd MY J udo Orqaddpts fiylsi'W jof Ist € s dztsasdmisy ) &f lets da jo
tcOL dzd ydz' - dmistsydzd € tso tcOMiIsdlsj dz' dztsG-ts
~didud Msdad Mo s sl OeRd e drHiptgedDtlyd d  § J
WteClstsor a or yddi3sS d HJdzOuRylaud ACydRd dif s
s}
i OL tcOB 5ls ©dzO d 9 dzj Htcj dzO ) ftiosdL o5
Cdeyj dzlstcdtetso Odedy JSCIsddesosets G dHctsdzdL
I tOL tc O©F HzZD tztc 30 Yafsts didgty M ¢ O dBtsH j dz Is j = dat
fiesdLotHMiso O jCSIsddzO dL w B dztsydz =~ or
SlsHjdz dz" » ftesyj mMmse Isjrdsdsecdyj ME 2
Lojde wdlsd d Mrj B3O EkEftcOoe dzj dedw Isg & iz ldz
fjSCIddzse, yYlts fsLodw jls OoltsdiOlsdL Jtetsa
LOoadMmMddssmMisd tslIs 9adHO d; $O0Oyjmlsea © dMmnm tSHC
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i o] HdztsY J dzr a3 IssHT 9" Hj d&zjdzedw LgC d
Msyd s Odeq v B ssH B Yy dzlstcd Wz dtotsg OdathW c

WdS ydsdOd dF | fsHESlT, ©BSEOhM Y dede |
EBifMfjudoeoOeshdrn WdLdbdsedudMSEdd §Blste]E
i sftejHjdjd sflsd BOd dzr j bfidkse ¢v

@Zzj COtefiso j dedese s S EdRi dzj S MO dzO & fif gz ¢5 f dzg
L j did2®C OL Odg®, f tglstyj M) Csdf dzj CMHssB Oy tho C
odzdwesls ftodtesHO Bty tsddddjtctazd dgd i tod
HobDoOdzj dzgs s 5 oj Is O dzczO
iftetso jHjdzr dMYr IsOdedw dzOH N jdzdlkze h d d3d
wepksydsets @ §jSIsddaz0, -MfisGEasdgasded ¥ d
CsdzHdlsjtemcdn dLHijczdfed de®d [ & .OB D Odz § )
fesdL otsHMise jd € dffdetistzRtEsuse (S jWdteO
CcstdBddzOlsd M dedf{ v & Oclzg jrelzh Odzs j )
T §ted Hazsy j dgsdzdfifeff dB3glz@d thdese j BIBY Sdzd &34 te
d&zj S Oteflso jdzder & Wisteds d WhkdeS ygdosdOd dz &
{Bl J&IsT d ff dzj (HBS o jCdiE(@ d3d dmmdz Hiso (
IS4 ndesdzs e dud MC e OHftassidagap? § Is gizk upff dptf dsc ot
hdzso OdgBs 6  Ms s dzs g OME f B dzd dzsc 5 Mr g w
o " HJ dzjfdgcljlsig dzO 1 Isd dzts f L 3s dAy ff dfidls st dats® iplsiadis
My smtse ™ o riHsideyjjddefs'te dofe ts ofCratisfy'j fipfy rdzSasjoddj s, B t
ftetsyd Mgt Bd e ts es@dzdets ¢ j dzg © to & Mtfy jj WO dipz Bty gz&
Cdded sdud M&¢dj fwsyjmmr of Moty H] dad W
rsyd fJjSCIsddz dL ©OLdzdydktsets ttOMmMiIsdlsj dz¢ d
1 toj H i dzj H b © jlzdtetgly|ld) ) dzj 1t e Qe dOis'O d3j Is
f etsysjom ff 5 dzlz yJ deff Vj oftg COstwfcdeOU § Mis o § dzdz” § d ¢
sflsddzdL Oydw Mistclz € Is Iz tc dz" Gro Is ©f d@AHE j Asedtsvo
ftesdL oty By ¢ Is digjdscmlasio j dz§ dzdizy § dels e dfte
dHJ dzlsd g § @&&dfo € sdzd yd Mise j dzdz', § 5 EROBIOEGY do
dL d3j dz)j DAy OL B Oo dzj dzdz" K) OO dstftc @ds dzd 9 Odzj ¢
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WOCIktster o dzgf Y stizf ¢ d Wgn € i dzfn o =20 Iste fPdzts o
f OtcOd3j Ister A lodstfyde i B tcOL 59 Odzgd W 6 OL dzd 1
Eidzse dw W tstecd3d te ts adfsdErd“is j Safy d¥fj Bf @Il ds dz'o dzts iy Is
Mt v q sigy » Odzd9 dizizfdlsg " Mo sB By HJ dad ™ [ |
dgqizdlsdtelze hdr MicjHEZ rsu.

[dIrH"  JMMdz] HugjeagdlRd ud ME 52 d s fipggtdot:
H Odzdzatsfgfigdzj H to o @aizdflsldclip ¥ L Otclzjdz] § dz' @Ok tgOo d
dL zyd dzd 4§ Isjrdsdzsedd § sdzkzyj dedw tc Otf)ds d
Wistocd3d tes £ Gedlf 5L d yd tsdzdzr = BOIs j ted Odzts o da(
MlsOlsd MBdglptmEedic OB sIsC d 1+ S Mt j tod d3j dzls Odz' dz

[ JBHT dMmmdzj Hs @ded YY) MEJEJSigo 52 Mise
MBHj Y Odedy MotsBtSHAZ » d L1 IsjtedWdydieBe O
BsHd¥ dydtetse Odzdz” § Isdlsted i3i-lstetfyg il B
- O OSCIsjtd kd QUpME&! , ScdHsSHd OB Y MS d2
d 0L 0Isjd {ikds@my jf afpdEadiisdOted H dzr 2 -
sf toj HJ dzv dzd BBy ssHisdz cOLtsydHSC BMIsdats?2
MlstczS Iskzter 1] d My sdz'-a iste 'Ofzd M fizjj Islsta th f1-C ks,
MfJjShtesMEisfdd. wlsizHdz sSBtcOL k¥ Mz M sMis
v 0Oty 2C jtcO, ftosydessMmisiy t j € ¢ gzsdeddzisls s Iz +
d OdzOdzdL © BjdZzStse dMftsd LtsoOdzd Bj IstsH
BjdzC s d20 fsdzdOoCéacd @Rz ttzmB o fd dzv BH J yd
COf ddzdzv todetsc s | Hapkz§ e dpfpth jstef) dz®MmIs 'l BOS tets d3
sftcjHjdzvdzd &BjssHtsd szteBdHddj stedyj MS tsc

[ dyde” 2 o C dzOH [hphdans Clstjodayy. f ydw Hd Mg t
bPtetse j dz  sdzd 3Odzdv tcOMMdBzOIstcedo OJ d3Fr = 9 ¢

fHj &ZOdedzr | o' otsH' , fodsyjdd®, orf dsidd
sotsttyjMSd2 9Cd&zOH OolktswO d dMs d¥ ydjsdz
fesBdzj Bz. [Mdsedyr j tjLkd O, lttOy,

shdseo ] fodzsyjdd2, of domMdd » dO L OMdls
Csdzdzj Csdo stz Do B so sHMiso sd3 dzOEZzydztsc ts
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B ssHEs9 dMidzj H 5o QUEdNz] dzd2'dZs ts tsPldgty ds ts o
tcjLizdz sOIstse IsOC | GMEh jMlse dzj dz€ ts Grelzls & t5
Qolsstetso

1teOSIsduyud MSdy dMmfr sOdedw §JjSIsddzO € O¢
fqdqhjorna ftcsHEZCIstse &0 fdhjer A ftoj HY t
o JHJdZr dzdydes Oo lsstetsds.

bolststs or tcOY OJ Is B zs Bd&ZzOGEHOtcdz
H. nftelisW | Mistelz [ &5 d w Pdetdfotdz) HYdzsy j dzdzlz s j e
dmMmdzj Htse Oded v , Wstcd3dzdzdteso Sz dHjd t©OBTSEk
t6jLzdz IsOIstso d Bise@widdd ¢alHe Mjt
H. ~ffl eisW | IR ®OEQ,i3d 0 1 61 U, L O9 . zOB tstc Ols
~ddB3dd fBdEdlsddzO 1 o1 v MmmOdad@ say@ dzqe’. § €
fsHHjte Sk d f clog@hyj oB de@BEsHsPted 1O MtsOo kst

bolststc " tcOyOjIs HtedL dzOIlsj dz' daetsfyls H te
Adh d30dzlz, CdzdzOB ste Olststc Od3 {f O tels4lz] I 1P, U
B dzOGtSHOtW Cosltster & dimimdzj Hise Odzd W 3 B '
StecOdzd L Oyd sdzdzOW JtSHHJ Y ¢ O, O bkOWUsf s
tcj GdtsdzOdz! dzse 8 dOEkZzydesets yYJ dzgstc® | tsmizH
Mjdz MEBdBz AtsLw2mlsealz Hte. | O#nd Jtldstec@HO dilz

ststslse jIsfmise dj HdMMJj tclsOydd f OMmMf stels
rdmmj elsoydw (5 Mmoo tsj iz fiagiHLjAaly’ Axd@fls O df  fift
fOmYf stelskz MIQSURIL d'tedemfglinm” d Of § OOl
(f2deS-BHtse 1

I sdzsy jdedw, or desfmddz" j dzO L Oh dlskz:
lef smsB ’ fesdLosHMISo O §jSIsddzse -fiffiLts mis
CgHte &qistcOC ydPd YheilzTldsdsdzr = o Y dhisE d H
CdHi&pIstceOC ydd jSIsddzO dqL s .
2ruon tsWdmMEsdy,j dZlfc g g Getlzg se 5. e dHtetsdzd L C
3.R dg¥ 5 tc &30 ypfistsdgdey) ¢ OW BsSH j dz Is j - dzts dzts@
FftcOo dzj dedw Isjrmrdesdzsecduyd MSddz f.esy Mmtsd
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4stsdzf StedzsOydtsdedz § dL d3d dzd dzed Wo 1 Qdsdfgapdgts ff
¢ Ots 5¢ Mddz deg'd Salds iz ot @ffsds) df dg ) dstdfdud®
51 ted d3j daj dzd J dzso sE VM, i B Odzd BEOC Isytcd Mis
Bsdzj Cdzvtcdets? OcGtej e OyYydd ftod tsyjdzCj € O
6. cifasBicdzd ctso OdzdW G dHtetsG j dzj o' » . B C tets
7.1 § B3 deistc Oy q v Cddzj sd9d dwvr fieerse seH § dad
d di3d Is d te Ay td j drgize
8.1 tOCIsPY AP midej L Edz sOIsso dMmdzj KO£ O
MskH dz] sBtcOL tso Ols jflzf h fJo M OF.if dag £ Ols ts s O
wilsj ff J dz HisMiIstse j to dats fiflasdi Is ticg) ju tzddts fisls s s ¢
tcjLEzdz sOIstso fSHIso JteY HOJ Ismw dmf sdz' L 5
Mo to d3 dzdztnf didofurd Sl » d3§ ETEHjtols, to ki Ss 1 H "
d 2Rsrlze! § MfjibesmMisfdy ¢ d v fzaadd o
ftcdBBtcOr dLOjMisde = CBRYOdd?2 ( Water s,
El mer (z9j2yOtedw) d Hts. ) , d -~ Btosh
dimimdzj Hse Odzd?2 d MsOIdmMisdyud MEdr d3dj IsStsH ts¢
b tesB OyYydw HMigeld®yddici L zdz IsOlIsT tc OF
seMizy HOdzd ! 36aBJ prskizpQio s = d 6 MY 2. dzd
mMddf sL dzd30rn , deOl pasts2yd ifn H 2 dzO06E 58 D Ezis T y 4!
Ctodet J t6 dzyd d clitwmf jCIlsdoer tcOL o dIlsdw |
Cos@Ofdtsdzdz « MsjHddzi dzd2  OMfj Cis dn
1 Oyd sdz0 0z datf & O SCisizgyjdss s 2 CdaV J 6 dzydd M
CudJmzsdzsedd d HtsHESCIST LHBtesotsets f dlIscC
National Meeting & Expo (Philadelphia, USA 02 0) ; [ I HEdROGTS
fteOCIsdud MEs?2 CBdel Jtoj dzydd cujnmndesdzsecdd
2019); 19 Gum and Stabiliser for Food Industry Conference (Berlin, Germany, 2017); 1
Gums & Stabilisers for the Food Industry Conference (Wrexhahd, 2015);
[ i HEdOKGEH dztf & O Cde@lapd dgs s 2 Ctsdzh J o] deda] ¢ d ¢
fjtohmdsdis] ¢ MSsets kyy disets ¢ B zB OCne@atignad L
Symposium on Macromolecular Complexes (Helsinki, Finland, 2012); XX Internation
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conference o n Chemical Reactors CHEMREACT
[ i HEZdzOtcsH datf I O CdzQflapy dg€ ts 2 CodaW jtoj dzyd d

tcOLodlsdw fdhjots?2 Htotsds hdzj dedetsfplsd o K j o
International Congress on Biohydrogels (Florence, [241§1); 4" International Workshop
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medicine (Almaty, Kazakhstan, 2011); Thé'T&um and Stabilisers for the Food Industry
(Wageningen, the Nittdesd abhtedegh j 20deddd d
ftslsj dzydoOodz©0 tsBh j Mise O, &zokz¢d d 11 ¢ f
sCtelzy O h j 2 mMtejH™ & (rehodsej, PBOABJUJ
CodaW Jtojdzydd ¢l sHEBSIssa SO dzOkzydzyr = S OHtots¢
d dzdzsd ®dzdztsc s twOL o dlsdw cetsfmizu Otefmilseae (1 kN
s Otce d dzM € 52 C tsdz¥ j to j2d@yldode ¢(1f irpldy j Qg T 2
tdMfzedzd s OdemME 52 GCsda Jtej dzydd M d3j 3 H 2 dzO
LHBtcso OW zoydv e (rkzh OdzB § , R2#HDBBOT Isd yj
Codaf jtoj dzydv n: | Ed3Odese MC dr ylsj ddiirteational iz h
Hydrocol |l oids Conference ( Si ngffatp®@Sled yJ:
CtsdeW jtojdzydd ¢l jtemf jSIsdeor twOLoadlsdw dzOk

2008) ; [ iy HEdZOGEBH dzts 2 Ctsda? J oj dzydd c¢cuts
ftedC dzOHdz j OfmY j ¢ 3" laternatormlhSyassijim on th® Chémistry of
Natural Compounds (Tashkent, Uzbekiste

lBdzd S Oydd ¢t Isi & dzs oy jtddsiGOpddd. H d
sfkBddCtso Odets o 72 f jiydsdiLH Oae'Els Odsj G
I'és ftd Itjrdrjdadsy (dMfkeddscd uvOHYdS
gdzH j SMdtelzj &3" = © &3 Y HEZZOteHdz j BOL "
d desfilstc Odzdz'v]) ; d 2H Odg@ dzE § v ;f OB B@LIOF £ &Z@QH o
BB Y HEZ 2O H dZ" A CodeW PRy HAdE®Omiso 5dz0Is j o ffi
CtsdeW J toJ dzydw A .

dlstczCIsztcO® d tsBi Jd3f iy MchisjGoyd®@y difts M ls s
Ud s jetalzCGe , o8 ¢ isdzdse a[uRGBY dd sy dadstHig aic y T Is tc @ dzd
54tc d fn Bdidlls OB Hzd y
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MsH j ey Olsqy ot ofMmjr orMhdms yYojlStser a

MemMisOQodzwels ftedd3 tedes tSHdZz IstejIs! Is Miznat

Cesdzduyd Msoats jCIsddzO dzOmtsHdIsMW o Ctykzte],
v OB dzd Yy @R Mls sy tpdsSriz w4 dzd v § 4 ¢ Isd dzO

RMlssydzed ¢ ¢4 S1Is| I 2tsH, 4G, 9% RMIstsydz

zdlsj tc Ol
1 2 3 4

dbBtcd C 5 7-10 43/ 65 [3-¢ 4]

¢ dzts 4 5 3 [5, 6]

1 0dzO dz 2i 15 4980 [7]

| Btetsn 8 67 [8]

2 Wickzls 13i 32 7576 [9]

[ e Odz (§f dzsSHT 2i 10 >50 [10]

[ st 5o ! 7i 19 34i 58 [11, 12]

s OtclstsW j dz 5i 10 11 [13]

sOCOts (hjdzkzr O 4i 11 57 [14]

{ OdeG s 9i 29 49 86 [15, 16]

[ OtcOC 2w (f dzts 4770 10 [17, 18]

] &ZSH' HjtjoO 4i 15 51i 75 [19]

HtOFC sdze

1 jteimd ¢ 47 18 201 94 [3, 4, 20, 2]]

] sH MBsdzdzy yded ¢ 47 16 34i 39 [3, 22, 24]

t § 9 M&Odz dzr 2 47 40 [23-0 ,24]
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] sHEsdzy Jdzdj IsOB

1 2 3 4
TEXC) 71 22 53781 [25, 260 ]
gBW (N jdzkn 0) 18/ 28 53i 60 [27]

4 O% OdzO" Moy ¢ 10111 14i 48 [28, 29]
AdSted? (CGtey 35 35156 [30]
Adstekmse ' § 6i 26 56 80 [3, 31-33]
(B &GS & 2119 22180 [3, 34i 36]

1 dz20ydlsj dz' dzs 3 dz ¥ s steyde 1 Isdn
[37] . [ dzd Mmoo w L Odz M HtotkeddBd tsdzdmOa Ot
ewiLwdd udtdL Mmedsdf mdxiifd- Qe doidzd GO L dzd 1
ontsHWh dj o MtsMmisOe 1 [2 shegls tadEfiddzjtadgd 2w, o dfwi
CqHteY ddz' dz" d&3d B dtsf tsdzd dzj e O BZd , Msmilsswh
(HG) d t©OL 9 j Ise dzj dzdz -IRGY Q d3dzticdo@sisdsSs ISIHROE dzd
1), )| d ¢ fnd dzB8A8).dzO @ ls,jizitelds jdzOPAOd y d te ts 9
dzj tOL o j sotwEjcflzdd 1j, BaAistcj yos hdamw o su
otsdzsCdzdmisr §j f2ysd (Octj cOIls3)d thtsfptg joarfylk
tcOMlsotstcO® GdHisdzdL OlsO &'4d]. L SMstcOC ydd ¢

1 51 Ists A3z tcOLtcOBBISCO EkMmdtse d2 ftotso j
ftc]j HiMIs dsdsPls HisMIsOIstsydzats Mdztsy dalz L OH O
¢t HJ dzy dads" -&Bff BfuiLiphStslBd Mo 52 Miseo OB  daj
tcj Cdzdtetseo Oded j dBdese syd Mmdzj dedz" r "é tfuOdHdpiEEshi
ftesBdzj &3" bkfMmkzeksdvjlshw jhys{dsdzdds Oaeffis
CdHisdZdL O 1 [ MmMEkh jMmlse jdadzt L Qo dMmdls tsis
L to J dzés M[&3Y

1 4 Mdssilstew ZzO0 Ists, Ylsts 11 ddsd ¢ sfmw
dmssyded S s, Ctbiter j d@sceckzls B Is! MY tsdz
4 Cddse & shv tyj d' ata@ddf yj dedz dgif ls(tsisC
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mrtwc! yd Hdzw (tsdzzyj ddw 1 1 yohj efMmjcet
zo jdzdude Ojls Mmisd Mbssdhsmls! yjdjern
dimMstsydzd S sd3 4 SIsddzO Bsckzls HHisDIsy toc s Rk dzl
[ Y J G tSH dzts ) U5OHYdS dMmils Odzj i tcd ftotsdL o
Csdzd yj Msots wWB dzsydz = o’ N ddiBsC, olssted 1
fteddaj Misd L dzOydlsj dz' dzr 23,2322 sdsd uj M d2 !

1 JCIsddzr, o Cwltter n ¢ >5@dM S Ida ety dedsod
fJCIsdder, O f35358®JUEOC I M, f§dkzyjdd j JL
dimtsyddS s, lddyoslshv ¢O¢ {8 28RBS Is
stesBd boets, 11 dE ziscdaffldszd sl dij3igadqe-2 i |
43, 45 486).

R34 8 MW dBdzse syd mdzj dedz" § " 6! g 'CJs d BA
McjHd Ctlstster 7 sy des tslsdzd Isd Ist Is 'fifogj r¢.dztg 0 Q)
fjtJ ydmdzj dedets?2 Mmr to! jots?2 BOLT MisOadls d
bftetsh jddW Isjndetsdzstf fls f datdadr d Baff of k= §i3gzdzd d
fjtcoks yjtjH!, o Hdhjots? [4ftctsd3’ " dzj dzdzt

1[4 JSIsddz , BdzOG BH Otedz’ n dzO0UA wig{ts ¢ ffdf alds
My smtsB dz ¢ Stec Oded L Oydd BBj Y Bsdzj Jiz dz
o' S tditsdzy Ckdzwtodzr B SR sdzj dels OB . 1 te
11, ftojqHJ ofMmj e, sftcj HJdzW j Isfmw fso
tcOMIOFEE slstste” j, o figusls tislyy j o deW ts tc 3@W (s
fsdzd i3j edes?2 yifd, SdidujMSs? MekClskt
dzj 2 stcOdz! dz 7 BsdesMOn OtcdH dzr 7 5 M IYQjIsCClsdodz
sBtOLBSO" 8 Ols! BOC tesdBsdzj C zdzv todz § C sd3tf d
mMdmisJ d3r frpls ofdiafd fiidsdzs o f sdzd @ Odzj dalsdzr = dBd Is
MsLHOddd dtsmdlsjdzj 2 dzj COtefmise jdeder » 1§ toj
ficsHizCIstse . 1 s bSgdzr 1 f MisOdzeseo W Ismw
Gj &z cBtcOL 59 0Isjdzv sd ftod dLGEBIsso dzj dedd ¢
B dzd BOdz dzr d3 MsHjtey Odzdj d@3 MOR OO d Cc
oLOddsmewL d ftsojH] dd¥ i CEUdsts B3ts dzj €tz @A |
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Cjdzj sBeOLES N j2 Mmfsmsedsinksd ftd o Ot!
tOMlsoste® d §OLOdkjlstess MdMmlsj &g Wy akrw jst
fidtemyfdSlsdods &g dMmistsydedth sids id®, { datsizizutg teiag
1] dL HOMdEsEs M ! w weodv-j BMY LSO HY Is iy
ftedesHT MoweL j2, bkHjt)dgoisyqzZas&negss s c

1 jSIsddy B &ZOKQ cBtefpE &Ed j 2 MY shse d
fiClddsoo ©®@isttOLds) dzd L OoadMmdl s tcOL &j
IjtedW¥dsOoydd O)(.so®kzdo@ dfyf2 o 1Isdn
f sdzlz yj dedzr J dL tcOL dzd ydz' n dmissydzd ¢ 59,
¢jdzj sehtg@dzs MY shse dshlswy & . o dz Is j toda
ftesdLotHMISo O jCIsddzO® wodws Isiw sOCYj
MO- O®O [ 4

1.2 vteOHdyddzdz" | B@BJIstsH' ftesdL otsHMmIse

céeltesdLotsHmMlsots 4 SCIsddzO slsdzsmd By tec f
BdLdzf MO M JxjetHd & ko dzdiyj ed] Bf &S
fiesdLotHMmMisots jCIsddzO MsMmtcj HisIstsyj dets o
lteOL ddzdw, Sy dowv ¢e&dSO[BisfdtgORy J es@dasa
fJCIsddz0 o dBdwy mMEEpppa@d dzsj I 0§ s Bndzd Is s
Bdtesor &3 HtosdLoHdIsjdvdd 1 Issets ftosHL
CPKelco (1 OdedVvw, 4z ¢) , Herbstright &
(DuPont) (USA, YJadw), Cargi | | (&znp,
(sdlsO2M4.d Hts.

Il dzOfmlstswh jj ot Y, BJteseot] §lstc] B
fpewiL d M tOmh deweh ddimv oL dtsy datsls™ &3d ¢
&3y Hdys 46j50].[1 s sy jagicOdgOY JdzOwY M 1991 ¢.
dzOB dzt HEOfSEIP'ydor 2 tismis ftsistcj B dzj-8d B %l § ¢
CGdzOo dzr d3 SBwGOL AW L O Myjls tsMisO ff tsilstcj B
ftotsd3” h dzj dzezfSfhlsl* 2020 HwosHOYO HjCIlsddetse
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HiszdzOtetso wzd, dL {2 ffAckfds s HAGDs Vs dC
HsdzdzOtetseo . GCISO IsjdzgHj dzydw fJtesHtsdy Ojls o
d3dztc H . HisdzdzOtttso . 1l mj 1 Iss MeadHjIlsj dz Mlse
Bdtcsotsets HftosdLotsHMisoa O  jCilsddzO. J dzO
ftslstcj Bz ledlzsaf | yted Lo yO2des h qtets€ . Clst
Cdefnj tco dzOW f totsd3’ " dzj dedets fyls .

]l dzOfmltswh jj otejdW Isjrdsdzsedw f sdzkz
CdHisdZdL | ttOMIsdlsj dz detses M o w )  sMmdzj
GdHEdZdL OISO f kilsj d3 dz0 5 dayQp ARG wWzts & O diffiyls ©
sMOYHjddd &5 dL Cdzyd dzZlstc Ols © Btsdz! h d d3
v mndesdzsedud MEdd ftesyj M’ visH @dzdetiaizg Hifzte 8 d
GdHtetsdzdL f j Cilsddzse ' 80 dstf 4R M teyf telisjp B 2 tc O
1004 , tcfH sd dIsj dz' detsls ¥  §3tc SRR M O j dzg eztf 5 oz
tcOMlso stc® cGdHBddL Ojsd@® & EGiQiEbds ditc sk @l
sMOYHJj dad § dL Csdzyd dzlstc Ols © Btsdz! h d d3
[ dzd Isj dz! desfls! ftetsdL o sHMise j dedgtisdts Og gz §z6
Btsdzi J uOMmMte (A%REPMBISASE 1. 2. 1) |

IltsLHj2Mlad) or mMtsCdnr Isj B jteOlskzte (
fjCSlddsor | BOCtsdBtsdzj Czdzr ftedoasHdls €
Yyjeéts fjCSIsddz Isjtew jls & j dzj 5B tc@uzlgHsh Hzsy j fijgls
HOdadzs 2 s jmdzsdzsedyj MS 2 Mo j dsi Gihdesd dz
Cdzyd delstcdtetso Odedd d Jets sydmlsc O weodzw s [k

l 1?2 MoewLrLd t©OLWOBBISSO dtsoar 7 d3j ls
fdedy O M drn ddzd fOCIdud MScd dmsdz® yor " d-
O OCYJ odzgjHjddj + dzgjteetsMmBjtej cO hdn
M g jor a tcj Mtemse H dzW f tc ts dj Lteofrytf Hj fif ldsad G
O Qo dzj dzd j B Isj mdesdzsedd 11 .

g4 BEyjbtdd orh jkzfsdivdkzlstct, 9 R dzMmlso
1 OydesdzOdz! des?2 ¢S OHJABII dzgOEZE v OHYJdSCdMmIs
mMfsmMtser € §mess@oydd 1] dL t©OL dzd ydzr 248 oz
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fiSlsddz®, 6Gydhjddsecs Mkzh jMmisekzsh dd d
L Csdesdsd UjMSs2 L WWjClkdodesfisd 1§ ted dsj daj dac
fsLotsdzdls Edzizyh dlk! COyjMmbbets d MmaBdL dIs-

1. 3 Rdztzso Oydtsdzde” § Isd -~ dzts dztg clzf fagdM e d gzts 4
fsdzd NO- Otcd H 59
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28

COodlsOyddzdzsdyz + S MIstcOC Isstey teOL H J dzj dzd
W O¥re [59). g lzls HOdzdzse s M shtse O MBS W QfC
f4dCIsddz Mr tgéy fMsbcsHBYOLOBEdis®sHisdadzs dz + ¢
fsMmissw dzdzr » §f OO stcOR CECdJHteBBBHERZY (
Coslstster » dL d3j dgv jIsiw or o s CIs2 f Ol . ¢ Hdad
or wodzj dets, yYlsts BOSMHBOAz dz" 2 or atsH 4 Sk
ftedBdzdL dlsj dz des Mstslse jlsMmisoaks h 2 ttOo dzt
Iso jtcHB2 WOLOR, HBMIdeOjIMmw fttd edHtctsd
M smtpedds Ofjlsmw  dzdL S OW  Ctsdgyj delstcOydw  j§
1 dzj ce 5L OlsteOlsT dzO jet o' Hj.d@ded] d Mmdztsy

o sc@EBPOL[cOBBISsOdz M sMtsB B Mistese s ¢
f SH O9BLHjJ2MIsadj & Mojtro MSEBYOMIstsisd
ftod HEMBCSiEGpOg dsO0dzdj §J CIsddmsHj ey O j 6 ts
o Mbtlsdetsh jdedd 1: 25 (6/ digdz), CHGHBEIMIS
BdCtoeso sdzdesotsets dLdzzyj dzedy M yYyOMmbtslss?
Is§ BY § OB o8 0sj ¥Bj dalpdshly 2§ sfdzj HzE P &3 s
Wddz' stese Odzd § &3 Md3d Mmd H dzw tslsH | dzj edaf W3
dLsftesfddztse " &3 My delstsds (b Od iy 19-EtHRJs dif
ftotsd3 o S 2 o7 BYP 3 ¥ § - @ldeds’ sy 1R B d tols ts o3,
d or mMmkh do @deddgids sMisOIsC O3 tOMMdBzZOIstcd o OJ
dzj ¢ Olsd o dzts j otsLH]j2MIsea dj Mo jteror MisC sy
HjGteOHOYdd C s i3 fiplezjj diafdlso fgu SHBOOL s Odzd
sts¢CMmdyj MSdes ojh jMmisea, o Ctdzj ydetsds dlsts@
11 ; dmf sdz L s9 Odzd j My Jtels © ) Btsdz! h 50
oLHj2Msokzjls dz2O 1 Ctsdzsed sCtelzy O h j2
Mistsd B3ts Mis ' f t@ESHSHECABR® s

Il dz2Ofmlstswh jj otejdzw Mfttsh O §jCIsddz
vteOHd yddfdaasmepdstH j o O e dzi fgdcMtso r -
or YR vz HEdes@W szt o dzj Is o dz® J digdfay js Cirjf dfa
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dL MOr Otcdac2s Moy &dzr j s § silsj dzyd Odz' dgr o3
1[04 SIsddzO, -G da®EfszIgfmlseo dw dzOEzydzes B s
dzddedd ftesdLosHMiseo O, Ctdid3jteydOdzdL Oydw
ssuSd LtejddY Syjd' ddis] e mdz e dgv If 4 fip'it
f dzsH " dsé[Z526, 61].

ce [ototsdzdz" | M ter jor j L O OMmr d tlsdats
HO8Is ftejHYtsMr d&zZ¢d HdzW ©WOLWKOBBISd Isj. & dats
ZOflstswh jBz otej dgjdzd, § Mty Odzjdeds , ftsf
Yyj dedetse s fmr to! W wo dzw € B§244dz0dztsd L z yj dedz’ d3c

1imMBskstey d0 wsedddj kttOHdydsddzsc s
LCsdsddujMSOw sBMisOdtse CO, tojL Oy detsiEar
Cdh jydesets btcOCIsO, dzOtclzh j dzgd?2 B d&3j d2O0
stccOdzd L BO BBEZEMdzZOs dzdo O Is ko jdzdyj ddj
HiltsCMdSOdzlstso , sHdzdd3 dL CBlstster = W o dzw
fsdmS O datsor n ff tSldjlsdhpdd® d2' dafsh IsftgjuatbyifCis e 1
OClkzOdz dzgs?2. [HdeddZ dL IsOSdr dMmlssydzed ¢ ts
rupestre)i d3dzs e tsdzj Isdzj J IstcQoawdzgdfmists twOMmlsj dad
odH tjojdgw o Btsdz hdr CBdzdyj Mlse OF {fdects
CsOHYdSCdMsOdz [ 2

UicOH d yd s dedzts-4 € frplsfaH@E oL s ) ftotso SH WIS
nJ &ZOIsdzr » OGjdzlstse (0. 75% tOfise ts@3,64]F &) C
Isj B3 jJerBsztctey 3.5 o Ibjuyiddi 1 yomo, IscC
CdMdsls o fidsOlsfciBij, Yt ) cay jistg CusddeEj 1§ Stizc
L dz2Oyj dzed-MggH e sls 1. 05 Hds o] .tehi 52 Mty S Is)d4tsih
sBtdr Mz yoOw s GSBHHMDOE .ol sdizug@ipddz 2 1+ ¢
sMisOlsS s 58, dal 2 tsGmsmtp e €40z H J ded j d&3
ddzd CdMmdtslss?2. [MOYHjdd] ©OMIsotsteO® MY dt
Il Isddzsosets M dtclsO Hdzw o' Hj dzifipfdde IsisiotdRd ¢
Ef Otcdo Ot Is dz0 teslsstedesdy dMmMYf OtedlIlsj dzj, tslst
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rdzv or Hjdzjdedw 11 f ] teffe ssdlniigis dpdd dzfl
fesyd M’ GOL HJ djuddds™ o Aydzd Myuss o (s
ftesdLoHdIsj dz2 detsfls! d3j ZGBtcOdzr fts o tej d3j
Msstectsdzge f OHjded] G lssC O dzOH d3j 3B tc O dzts
sz esdd yoj Bz & Gistc @ Grzdovis H dy jodz e ezt
ftetse j H jifdedfsisjomf).) ts otej d&3W - di3d Clcds' IstcOW d &
sjrdtsdzsdedy MSdma YdHSEBMISj2 dzO f s j ton dat
mMzsw G jdzdjora ldtsyjdd?2, vyt daj dL B Y
Mésteshisd (ff tisdzd PP dssMmisd d3j &3B e Odz" ) , 9§ «
[ dzw o smmis Odzts o dzj dzd v ftesf zmMC O h j2 my t
fesotsHdls! jj fjtdsHdyjmMSks tjcj daj teC
L dzj 3 delstsdz fted MM j Mise dzj dzgd d dz¢ B 5 ¢ s tsal§
1L WWjiClsdoe desfyls! tejcjdzgj cOydd ftejHjdzvjls
B S-tds zdz' stcOW ddz' steOydd, O, Mmdzj HBO Olsj dz
IMfsd L] Bsets Bj BREFGRbEScts ftesyj MNo

c..J ftesyj MM-OF IHupClstsOW ddz! IstcOyd dyOff) ©t
Msfteso sy HOj kMW MdkkzOoydj2, SCSGEHO o
fMsMisOo v jIs RBjdejj 5% s fsss¢O0 ydhkss?
CdzyJ dzlste Oy d ts dzdzO W fsdzvtcdL Oydw d OH Mt
SBtcOL 5o Odzd) jdrf jigdztEw s dzts § g tiztf 2 &[8B, 6§-19,t31, 72,
73.1 Odadz" | W OCItstr , @hddydtoL Osfhtflsn sis
ftesyj MMO d Moet2fmlse ttOMsoasted® (ftslstst O)
Histf sdzdzd Is j dz! dets] M tosisde dzj dad § Is.te@ldsffd, ts t
73.cé CIsts wWodzjdadj tsitse j dadets R OtcOC s j todats H
MsjHddzgjdzd?2 d B dzCtse. 1 MzkyoO,j 4§ stedmlisr
ftesded ¢ Ols o dzlz Is tc - d&3j dzB tc O dz' d BdsSdt
Msftetslsdo dzj dzdj dzOdzdg & Is dzig® ff w66 {PazaH/0.
sOC B dzs tslsdgj yjdets or h j, wsHddd dqL WOCLk
Histf sdzdzd Isj dz’ detsj] Mtsftetslsdodzj dedj dzO d3j 3B |
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ftesdmMrsHwhdj] COC dzO (o ]jtcrn dsMmisdgl dgi s @
fslssCO SOCY slsted yoOlsj dz Codzts ezgzaf Ysf o @4s
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ftetseo § HJ ded 70,2y § MO |
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OGJ dzstso . 16] ftdc@Botdlsijv IS8 o j L zZdz' IsOlIsT dmt
ftesyd Mise Hdzw HIFJjCIsddedL Oydd fted Byc
ftesyd M sfldkdL Oydd d stydmkstd mMscto v
B BBtcOdzdzse 5 W Qo iy s fipF IOL s StcO o dzOB 56 (
sz tesds’ h dzj dedets 3 BB SEkzHEBo Odzdd. 1 S On
mMd misj d3r dMmMmdzj H 59 OdzO ftosded ¢ O h OW m
HJtfJjSIsddedL Oydd . 17T dZ0 fteseo jHJdO By  dz€
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tcOMf sdzOEOj IsMmw o fMdzj H z¥ "M p>BP § @) Mg . mMasG 1Y



52

150 BBHjd EkHtsedO M IstPESddBRduud jiRdr o ks
GJj djc®L 59 Odzed d, SH dzZOC 5 sdzO  dzj HOJ Is
stse j degdesils j 2 ©BtecOL 5o O6 B[R MW ff tsdzd d3j te dzt

10 6hdse Oddd o' "Q4l§ tedpdrs(chpis] dztzE & tiz Is| O
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fsojHjdedj Odzt ¢ ddzOlstseo d { sdtzd e Oz ek g ks dz
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[ d]UVIsIs cinfjs dddzO" fd 20 ©OMise 5teO®. 1 &GOS d
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v OB dzdlJ.@11 T ) dzOyj dzd¥ Bdld ¢ &f jHde dzpP
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T mdadwi (A [ 12, 2]
g/ W tstecd3lz dzQ Hdz/ G .
1 NaCl 1,40 0,080 0,056
2 KCI 1,60 0,092 0,051
3 CaCb 0,88 0,0030 0,0035
4 CuCh 0,40 0,0014 0,0047
5 AICI3 0,30 0,0023 0,011
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54

dB3d Is O dzdzts 9 LO dmGdzs yjdedJ &3 dosdzse ¢ Odz' -
d ts dzdzts § oLOdABsH 2 Msadwy o dzzlsted s dzy € bsdg
Fojddud dzde Y JiMsCBBRBY BROCtotsdBsdzi S kzdz

CE MOtOCIsjtec Lisdze s jtoj ydzr = MoweL j2 HE
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t dMzdigQ.1.2.7 e f-dL sBteOY j ded | Wt OF 3§ 420 Is
COdz ydw. ] Jdzj sBtcOL 59 Odzd J 9" L 9 Qdzts
(@) sctcOW dyud ME sy dLtsBtcOY J dzd WitcOcd3i
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COdzt ydj d3 dd3j-intf Ba3 LK€ Puzzdzts € s dziv s 16 B3OIHY & .
fsCOL Odzd, Ylsts BteOL 59 Odzd j d MmMbtckzCIsk
Oz 6ddzOIssd3 d fJjSClsddetsdy tslsdzd yoO¥ Isfw. 1
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Ca-binding sites

|

Guluronic acid Galacturonic acid

Ca-Alginate gelation Ca-LMP gelation
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Cdzy SbtesWstej L LJjddzO Br dz ftesojJHY dz o
fSHjtey O jd&B 5% kCMemdks Sdmaskskz d 6 |
ftod dz2Oftwyjdedd 200 1 9o Isjyd dedqyofiitsoyOfiy
tcOLHjdzjded jd@3 SBtGOL Yr BJj ZEO tOMlso stew dzd
6% OCtddkOBdHE®R. )} tshdj L Osjthjddw 1.
Ctsdzdzsd H dets 3 tc O ) Re5tOtG | L sOEsdj Q@) fmddzwG sB J MHyoe j
oHES?2 d or Mikh deo Ouiddzddis 2§8hdzO fif dzts W d3d

208C dzj Sktesstej L Ljddz® o +FNadpy, MBGH

[ dzw tcOL H j dzj dzd W L 4 d dzO Br dz dfmyf sidz
1L dzj SlstesW stej L ) 1 06y ) f tod Mizls ls sNp)]
Cdzj SstetsW stej L fteseo jHjdz M dmMfsdz L 598 O
Ctsdzyj delstedtelze h jets @4 dzj 2. J CoOyd mMise j
ftcd e slstso ddzd -60dzd0Robdits ourtd fiflc O Mis o st iy te] 8
SBteOL Yyses MHJ X @dz 0..414% [Bfovdgigad, d 1D
Bj cC Of stSiddg Qdgticdzs. W stcj L ff fgis &5 Hzdztizds lz@ tc f 5
IsSd yd deek 0 NBOMtsoe . 1 sfmdzy L Oo jteh jdedw 1 dzj
Csdzdzsd H dets d3  tc O ) Re5 DG | L sOEsdj @) fmddzwG B J Hyoe J
otsHES?2 d or Mkzh doe Odzd diBi2%8h &z Mdzsw 3 vy J dzdzt

200t dHd i3] sEqdBE®HE®dd] LJjddO Sk

razv sftwejHjdjdv {sddudnfjtthdsnlsd
BjltsH kkttedHd i3] stedBY.MS et Isdlstetso Odad W

4 dz20yoOodzO ftesotsHddzd ctkzBtsj Isdlstetsea Odzad
153z cOfmlso stc® ff sdzd i3 Isd dzdzj IsOC toed d&ZOIsO o (
BOCdedls dzts?2 Bjh OdkS d, CtdzBk bkflsOdzOs dzd o O«
fjtcjBjhdoOddd kdktttss Odzd ©OMlsosts o &HEG

Blsdsfisd. RL G oW dd O &S 6 O s 5dH0
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U s ydats § Isdstetso Odzd 4 o' f sdzdgw dzd o d3fizé
dMrBHdSe ttOMisotstc® fodzddij t®, fcetelzy Oc
d ftod dejftcjter odetsds fjtej &3y " do Odedd BRMgls
B3d dz' "jidz fush dzts dzO ctekets] Isdlstetso Oded j ) .
ydmisr 2 ttOmlse stedlsj dz' . sdzj Hddzd L O Isj d3,
ftetsma BHWY IS fzycd me j 0O, oMmMjGcHO B ' dzd
CvojlH]jYOLjdd d dLdjwwdd sflsdyponif
fsigsh+ 8 ACs. 10jdz, odtso! (tsd3i mMlsde ¢
BOCdzd Isdzts?2 d&3j h Odz€ (, ftotsHisdzy Odzd  § toj d3d
03d3dz sMOHdIsjdzv HEts Isjnr fte, F5C0O0 flsdn
gL o34 dg¥v Is+ mw .

NSO L Of d M oddym dzjde dsjClsQ “dzOmdDigas daz@ &
Cdey dzlstcOydw tcOMmise stcO: [BIl jd&B BMOHL
sdlstetseo Oded j : L Mdztso idks B! jisdg tsH wEOAI] ddgd dzdzts Vs
BBz Is dets iy Is tcOMmiso Sig@ dztsdafkdgjsts O;H SN TfUstcts ¢ O
dzlsdzsmls: Jhj feBLOydesets tOMlso stcO® s
sBi j d3dzOW H t5 dzW s fi) Odglf s et Is @+  NiF @flse stc O,
9" HJ dzj dzdz’ d3 1 tseifiglgjisteldsdpls ' NTelOmlseo stc© M 5
tcOMmlso stc® BMOHJIs] dzj d3.

[BtcOBSISC O tojsUsEdzOsO®y: s tsMd OBMYoC
SteH ddzOIs L dzOlg wsieffdrd DRdzls j fig tc © dz! dzlz ¢ Ctcdo kz
IsdIstetso Odzed W . JeoOWduimMSdds HdWWjtej dzydtets
HAWW j o dzyd Odzr dzgzs S ted o ¥ Wdip(ls teasofidgdiny 9
tcOo dzsdz tcOMmMmistsw dzd d HtolzG tsls Hicze O st
fjtef jdndSzdvwte Hts fjtejMmj yidedw M Ctedo 52
fewd j, §OOdzdzj dz dg' § ©Md OsBMydmMm, HE
t OMmMmyudsrdasOdpdzdgls f edtcOf j dzd2 @&D2/ a0 H dzw
dlstesddzd HdWWJjte] dgydOdz! dzze GCtedoalze, IS¢
sfimd OBMydmm o. Rdzlsj ctcOdz! dzze d HIWW | to
CtOWd¢<J.
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210} tdctlstse dzj dzd § d3q € to RAREPE) Iy tizj e5j ¢ B fpezt
( a3/ o)

[ dCtess Of iz dr f sk yOdd HokRMlsOHJ?
L Bz dzifgliss e j dzdL Oydi2 4 Bdz § SH M dzdzj U dats ¢
[1PX o 1lOdtsdzy d Mtstslkejlilsokshdd ¢t
COldBdzOSCIsdo dzsEd % dlzge cfousds Q) o j d3j h d 2 1© d;
fePOOR 000 (B /sy j tOktcj 60Au dz® o' MEC
IKA T-25 (ULTRA TURRAX, IKAWERKE GMBH & CO. KG, Ge
f tsdzkz yJ dzdalz ® L3z dzt ids &34 M d@is’ dffj te1jdkj telipsow
sl jlsfisokyhd2 el ks oBHdGEEE tOfls
fiClsddO, Ctbtster?2, OHMBtedikwm' &O {t
plssted ydzz® 41 + Bzdz ds . 1 jveaj dig S0 d2dize fiz
fsdzzyj dedzz s L Bz dz Mds ot Ros@d wdls dt
dzj fpo W 1 JOldzdz 2 . 6. 1.

2111 " Hjdzjdd) ddesUdigl O®FOY

md B3d ud M¢ s PxzGhep HotezsZidpidIs -2 d te d H-GHidg2dz
B J dzL tsIs3L @ tads C-TiadddsE. i t & & listis d3lz CizB13N304S.

PXB'" dz { tsdzlaa)Cdie MdfwljCfdiyrdz ( f csdL o tsH Ml
1 CMstcOC ydgj 2 fn f cdgsh 4 8 nzstots W tste d3ts o
fjtej CStedmMlsOdzdzdL Oydj2 ¢4 ¢ MmOdzatsds.

glsjfjdzg Jjoets tsydmlsSd Ctdzstotsdzd tetso Odzd
tcOLHjdzjdzadj] HtotsotsHddzd dzO HftcdBBtcj HIPW
CE Model G1600 fm CoOtcydlo2 AR ,¢ OfigWdgdLw Itadts
4A0Mmds d odzzlstej dzdz”" &3 Hd O3] Istetsds 50 3¢ d3.

l e d3Ww 1 dzj ¢ SRXfEd3dHé @O d dgizds. ( &, Mz Hat)sd & . 1
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{ Ik dz@S1 2. Adzj € Is te s WX i @e@ d3d80 5

) jtojH OdzOdzd L tsdf sCoidsdes ez ictatirds” dzd M j dzt
(f NaOH, 0.1 [ NaOH), otHt?2 d wOBBY]A
HdW , COf ddzdzVtc { totsd3 elsO@E]ts 9 d ds J Bulg Wgdtg ts d§.0
OdzOdzdL 55, COfdazdv tc  sidzj Hiso Ols j dz' dzets o
2d3dldsL, Ols j d3 tc OB syYdd3s B EZW jhclds d3dl jon A jdhRj dzddi ¢
tOL Hj RXpEHlstswdz dqL 50 Bf Oyj lsOBRBIDRNE
B sOdesdzy ) o 8. 5. 10wy jdedd MmO
rikkiSlksdiesoOdzdj ftsotsHdddsh' M dHMisgEsdist
fted Hdzd dzj 9 5 dzdz' 220  dzB. l mj tc Offls o 1
L dzj ClotesW st jL O Wdd s te ke BRdzddhy’ dsB 1§ Pidzjizr 2 0 )
9 9 s5H d dzd GdHtetsH d dzO 3d Y ji B & deHn 8 s Isls jj s fndzd Jz .
s Of ddzdzw tedzlz ¥ € sdztsdzS 2 Is fQe d3tsdndz@drd] Liedste O jdaift
tOMmlso steddzd o ((BjlsOdatsdzj. € dzjClstetsts s d
GO 6 gkt® , 0 1% et dsis

2121 sz yj dzgd | & d H to gl jdtg oz wHig@toas | d ¢z©

1 j Cladidd e Sjetsmy jtor Wsttddse Oddm! H-
HiSB Oo &P dafinls o 5O  j WisHjfizPcl 5 B dEE L OMis o



110

MsHj ey Of §j B2 (tdm  de Oy BBd2O 3D  acy jpDls d dzO)
s B3 j Ozt ftod (etifFBABZOHRE]S O " o O
f4Clddz0 (12 Bdz), MsH NeNPedE® tm 18 %R
Mfdecstsocets tOMlsotstc® L jddz0 G d&fSh), H ¢
ftedud s tm d MhdoeaOshdj &BjIlsOdzd BttOdd
o Otc! qieso OdzOM! sIs 50 HtS 100062 0k3cd 50 Sdsco
LEMyJtedd3 dzZsOn, L O dMS dz¥ ud dedfij B s salozy
GHY (M Pz p (200 d&e). 1 sdzkzyj dedz j
50B% 1 IsOdesdzsds HdzW EZHOdMzj dzedWw dzj o W L Odzdz
253000 HB f cMisseMdsets o MO |

r 2w sftejHjdzjddy {m MoawL Odzdlztsets o Gt
HitsB Qo dzW dzd % 01 Ils@xlzE &ZO sB M H YHticH Of |y G 80 &5 4ad
20 d bjtdtshsolsk oo Gddij ey 8Bud. [BN
mMizy Jj tcdzOIs O dzls j f smdzj YyJ dzstcdW e dtetse Odzd
CtcOWdEelk, ftmstots] dedzs iz f 5 Mls © dzv GlLF Isetate A3k
Spectronic (.UK) fted 355 dzdz

21BrRMMdzj HisSo Odzd j o' Mo B igjHSjClifils ods tiEdg ! izt
Mdflsj dr HEMlsOd CHY 'dd§ ODwifisovi t r o

rdazv  dfmMmdzj Hse OdedY Cqddzj sd¢d (syj i
d &3d Is el dzzalastyte j Hiz ( HCJ / w !l 1 02 Refirke jHE:
(0.2 [ WesMWOlsdzr 2 BEWjt, ty 6. 4). 11 Ml
LOdzdo Odzd 50 ddz BkzW jttO to) 1.2 d t1 6.
ltese" Yodijh Odzd o Ssj hB3mfleQls fstfdej 8 dzj
otcj gy @dg ewdzd dzO M jSCltesWislstsdzj stej UV
1 CMlsddzC yde tcOMmlsetstese fted 355 dads. s B¢
sftejHjdvdd s COdzdBtosotsydtsdzz ctcOW dS Iz
{Bhijd Coddujfmbet otsedzj ujgedesg ts ¢ g3l @i
or mMotsB Y Hj dedets it tsls @ jol TRl alaf o Oldzts tsB1 J B2
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2. 14 Ajtod3j dzlsOIsdodz" 2 cdHtesddL fJ ted3d

] JHdzdL ZzOC IstsL T’ ftecso sHd dzhw o MBts
OB SEG, [Mm odzj MJ dzd jofls Bzpl HAfBEG" ns 5B t6 Y
fsd3 " Odzipw o Cwdzedud Mk CtsdzBERZ d2ZO 100 ¢
mr o stetslsC d fmts L4dz@yj dzd j dfnsp bl tey Oded J d3 &
dzj 2 stcOdzdL Oydd f jtedsj OlsO L dzOyj dad j pH
f sdgsh 4 & 5% Odnlsd®8totsotc KOH,,OHMyJaBEQ. N Hs fry
dzi 2 stcOdzdL Oydd MmMkeMmMistcOIls (§ jtod3i Ols Mmr o ts
80.0N1. 0AC fp ogcHdE RS2 #OCIsdo Oydd o3d ¢
zdlstckz ttOMmlso stc® MEBMIstcOIsO HtsB O dztc@ins o ¢
fited BJ"doOdzmw o Isjuyjddj 2 RBJdezls d { ¢
14 6d30dzd™ ), GHJ orH]jYJoOdNY o Isjyd dd
COYHMN2 yom ftesotsHddznw doddlststcd dzé L dzO

[ dzv  f sdzzyd ded v 1 Qdade V2] tetels) fighdsadtdcds o 2 §f O to «
or fOcdesd3 dmyf OtcdlIlsjdzy Hei dol ph Laborot
GmbH & Co KG, |l J ed3Odzed v ) . 1 otsyi8mms 14Ce
sj s jtcOlskztey 51N9Aw. [Bhjj MmMBHjY OddJ
65N2f 70N2 %. stsdzyj dzsteOydw Mmkadna 9jh,
e WtcOC Iss®RZj-BEO( PRSI, 271 tced3Odzd ™ ) |
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Lol ot Brvf Py rRuewf T 1 O1LRC

3.1 1jChkddsar j §sddmMOonOtedur d Isjrdz
i tsdzlz yj dzd ™

31. 1 Azfshss cfyebddas® dL WikSlstor

1 Od3d ©OL OBSISOdz dzts9 S His g & g dz -yt
[56], CGlktster 2 ROtOCIsjtedLEzjlsmw BM Mistets?2 |
ltcddzjdzjdedj HOdzdese s M sMsB O MsCtcOh Of Is
1 CMste@MsUsG J1lyOMmMtse HE dzj MEtsdzr Cdrn B dzkzls
9" ntsHtso ftosHECIB ttOMfOHO 11 tOMmisdlsj c

dtsedzOMmdes M L OMOIs indzBi& a§6 datfizj Bls d defptsH §
tcOMmisd Isfydzcfgaliyg © Ot Is ) € d i daf LdF craeCiifgS O tdsti§ GAR(
f tots o s Higfdsunjeffimfiif ey s g OE yftod Is j d3fF1AGHSIDtad] df
121.5 Old& d ddLCtdR Ld&zOyj ddd t] ©Oflk
10d3d delzls . 1 syl s Q@B zdf otso 490  dglgsB & [
CsdzduyjmMlse jdzdzr 2 d COyJjMmlse jdeder 2 MsMmlsOo |

o' el Yy d3 HdzW sdzeyj dedv 4 SIsddeser a !
JeOW jdzhIsj2dmEts] CteOMmdetsy (cl1) d 1Jjtea
([ s), O2o0Osff ¢(R9B) ., OBfejdt€EMdSE (1), Mmisjsd
s Cor (u€o) d sl.

ydmdz dedz" § L dzOyjdzdv o' nsHtse WwOCyd
rtw: v o LOsdimdgsiisd Sds P syiftsfs d) § dsdnHets it
ftcdo jHJ dz 34115108 da @edzts 2 s OB dzd yd 9 d H dzts,
WeOCyd?2 ftosHkzCIstse wOMfoOHO 11 ([, 11
fpr to! v -MfdeiffeipAs'dl Mise j dzdets ftej or h OjIs § 85CC
tdLlzd O, ftoiHMmMisOodzj dzdzr 4 o IsOB ded W Ji
zOdetsdzj j o' fAffpfSts fiftdteej Whdzg o fMj - o dHtO { t
clq .
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OB d&GYA | r TsH YOS yd2 11 w©wOflsdlsj d
LOsadMmMd idsMmisd s #{EEstceC@ONBdH tc s dzd L

lmTatsH WO yd?2 11, %
[ 1 {4
g’ te! Y 5 ] A dzj-h 5 ] A dzj-h 5 ] A dzj-h
My s My s My s
cl 1 3.60 2.60 14.25 23.60 24.65 28.00
cl} 2.00 2.26 22.00 22.37 20.60 31.87
¢ 2 1.40 4.50 11.40 12.40 25.90 56.50
¢ B 1.22 3.76 4.86 7.05 37.92 69.19
| s 2.00 2.06 19.00 20.06 23.80 45.84
{t o 1.11 3.18 12.36 17.50 35.03 29.32
1 to 0.86 4.28 6.49 7.20 37.85 43.36
v ¢o 1.19 8.68 2.24 3.77 73.71 76.92
s 4.30 8.20 10.20 24.68 13.40 7.50

l j oW s dzts, 9 Blddyd)j tls Httkzeda odH
MstczCIsktcz s LO Myjls MdzOBts?2 MewrL d 11
M ¢l GBI whdgw jIlsmw Isjd3, Yt HOUAHOW O N ipd
Hy2Mlsedjdz o hjdzelz®? dzsgedzy j @B M edzHn Jtclz §
cdHtesdzd L Ols O, HOdzj j ftesdmMratsHdl JJ H J
Il tsHIso jteyHjdzed j 53 ftcOoddz! desisd Issets 1t
Fojdzdyjdd] or asHO WttOMSdEMelel .dL ¢l 1 {1

l esyjeifiprtes d&dilstcOC ydd o dzdwels IsOCyj da
1. 1 sCOLOBjdavdRdd SOy MmlseoO 11 waAg @875 Is
272l dr tjekzdzdteseo Odzde -+ § Mifte®Y o] dzeg B &
st odd &3O0dzdJ, Ulstse ™ s difpoysAshh Is df @dsofzd
31. 1. 2 ftejHMmMisOodzj dz@ L dzOyj dzedwv MmtsH J toy O da
MismMse O -cYRMiBEdydd.
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VOB Z@YIRTetsHjtey Odzdy Lo jdz jo 1 s d u¢
Mfsmss O ¢ ¢ mistc@dbeg d 6¢5][ 2
Gy l1s, % 4G %
s |AdzjMmysf uf A dzj-mY s
cly 70.0 70.7 52.0 52.2
cl}l 49.8 504 71.6 68.6
o 2 66.0 67.2 58.2 57.4
¢ B 66.0 67.2 54.65 52.8
[ 8 72.24 74.4 76.74 74.42
() 81.0 81.6 50.6 50.0
uGo 64.80 75.00 85.71 81.69
} tc 65.3 66.0 94.9 94.8

[ Bdzj § b d2th® @@ ®

MsHj ey Oded J

31. 1.1

1.0x10".

1.0x10’

1.0x10°

molar mass (g/mol)

1.0x10°

1.0x10*-

1]

d 3111808 dzd yJ

f5COL Olsj dz M) & dzd

Octej ¢ ditg 5o Qg dEcs ACtayidrdils O o

[(7 ApP 120-5-2 [ —CTgP 120-5-2 W —RbP 120-5-2 ¥ —PuP 120-5-2 I

b !
\

3, \

£\
N

.}

W\
\\
\\ ]

\\ _

it
dz0O

12.0

14.0

volume (mL)

{ dMk 8AsICli ) O d Md c3s s

fjChd@BodCENuaygdttlr Nxbisicas BT 4 )
L C ¢ dz¢ L d 5 dadats 2
Msyd IsOdzed v

f tsdzlz yJj dzdz -Gy w4 iga§3iits A2

16.0

[

NYdHC Ms dats 2
odLSBLdB] Istedyd MEsets d ted WisC

18.0 20.0

Sl SBEEEO™ §

ntets BOIS Gt
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OB &ZG.YIBi v 6 Oo dzd Is jogiE ddg' Sjz dzv twdz” j] S OOC k
fsdzlz yd dede” 4 teOL dzd I ,d34g 634 Is tsH O d3d

Mu & S Mu/M, ML& Sy [41, %
' tc! A dzj-" A dzj-" A dzj-" A dzj-"

st mestt mgsis mgsf

cl 1 134.00 16840 | 3.80 |2.50 |1133 2820 | 23.50/20.00
cl1l 11200/ 92.50 |5.60 450 |4743 1558 |36.50|18.50

¢ 2 176.00/ 6630 ' 4.35 | 3.20 7309 | 153 25.00 | 8.50

¢ B 114.50 713.00 | 4.70 |12.10 | 755 |1479 | 18.50]|8.50

| s 107.80 8200 |2.89 |9.00 267 | 426 18.50 | 16.00
t o 268.00 10740 4.80 | 2.30 1479 325 26.50 | 49.00
1 tc 243.80 65.50 16.30 |3.07 |2103 145 14.50 | 23.00
v§o 673.90 76950 1.93 |3.40 2069 | 3969 | 17.70 40.00
sl 142.40/ 11860 3.22 | 4.30 1793 | 1152 | 40.00 | 33.50

31 2 AWpfsmtse edHtesdzdL O  jSCIsddese d

(v difdzj Hse OdzdY dMYf sd L 59 Odzd fiy:
[ § dzad &zOB OH MC OW , CdzGCjdi O gtz H dzddZO0 tcOL d3j to!
ftoesd3r ¢ d d wOodztse j Mdzse s dzOB Zn-Ofzfistc®C
fted fod@shd BsHIV¥JdSCOYdd ISteOHdYdIsiBBE G ts
(lsj B j cBs @8I dy dlsj d desfls! fesyj MmO
WdzjMy sitsBelsdz t [OMed istetsdzd L OlsT SlsHj d&zv dzd fs
1 CMlsteOCl ©OLHjd&vdd &0 kted Y©0Sydd: |
cOCyd?2 HdAdvW COyHB2 WdEMmMdtese Odzdes? ff tot
1 CMisteOC ydd ftodded 30dzd 1 Q@ , ) kcd®dgd ©dzOfF h fij &+
B B4 dals o 6 d3 ded .

l sdzeyj dgdz" 4 i SIsddzr B dzd R OtOCIs ] to
[257, G COte&SMd®@IAd T [ctclatiefs dijs L[dzOyj dzd

2=
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[ [ WM ) f sditsh ' 8 CASTRAG (tc\Wydzaly t Technol og
Sty HJdzjd Mie] H daf)uafimigasip O W[ ) [CM MsS O
fsdzdrdny J eipedm3sq Odzte” j, 4§ o HMisOo 84j2dzdz’
fsCOLT 90¢¥ s, Yylsts Hdzw f dzsHBseo Isr Cor n Ot
Mk 33O tc dpgtf OB Otc @ 1 .

v OB 2@y &ZOyYyJ dzdw o' A SHO JteBHEZCISEBY
Slsdesh j ded® ¢ dBBOMMd d M- Shdagdgw] MT dd v§ OC
fjClsddz® Isr Cor , f ehdpsipjcdzdiudf (#16230kd df U
(85% , t = 6)[R6-ABSHY
t, ] nfsHESCIsSse GdHY ) OOdiy Ister 1
f1YdSls & | tOMY| s | L8 g G 1
1]
60 | 1.19| 224 | 7371 | 77.14 |22.86| 64.80| 85.71| 6.02
3 716 | 177 | 72.15| 81.08 |18.92| 72.00 | 84.51 | 17.93
8.68 | 3.77 | 76.92 | 89.36 |10.64| 75.00 | 81.69 | 14.20
7 743 | 392 | 7723 | 8858 |11.42| 70.80| 82.35]| 10.74
10 |10.81| 497 | 7787 | 9365 | 6.35| 61.20 | 84.29 | 9.64

| &OyOdj fwtsyjmno Bf Mses?2 1 CMiseOCy
sTSor ftjorhOjls OdOdscdyds 2 §usl OL O,
64,80%, fMttlkejlMmlse jdds). o wshktsd {1
fMtsHjtey Odedw Lo jdz jo |s desimdl ¢ Mmlstej diaC
ftod D SH dlsdnY BfERk ISdzz ¢ + S MlsteOC yds . | Odzj j
HsMisdcOw o Ctdfy § EORIMBAOUOE)S2fsHis j &
fesyi MMO ©wOMFOHO fslssyfjClsddd Ik Sor .

I sOB3Eda.j2 d A 2edlkzi i+ fls Oo daf@ik) i it
nOwOSkjtedsdSd fiSkddss, O OCYJ] MGH]
fsBsh ! ¢ §icsdt QEHHASTERESSE ). . j13 d Br eez
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v OB ZhROI [ Sdzj § b eCEPET0GOS s j edfisdSd 1}
5T C §26-A]

: ) Mu&S, | MM, | MAe3 |[ d] , | Ry, {1,
Cr o Cr o %
60 1 673.90 | 1.93 | 2069.00| 747.0 39.7 | 17.70
2 72.02 1.20 82.99 251.0 13.2 | 17.70
3 1 661.00 | 1.80 | 1267.00| 689.4 39.0 | 37.50
2 65.71 1.15 74.29 162.4 11.2 37.50
5 1 999.70 | 2.74 | 4112.00| 375.1 33.1 | 40.00
2 58.58 1.20 69.01 125.8 10.0 | 40.00
7 1 622.10 | 1.86 | 1317.00| 471.8 33.4 | 21.60
2 62.61 1.28 77.84 153.3 10.9 | 21.60
10 1 403.50 | 1.56 619.40 | 492.4 33.1 | 34.95
2 41.72 1.31 48.64 180.0 10.2 | 34.95

1.0x107 4
1.0x10°

1.0x10%4

molar mass (g/mol)

1.0x10%

1000.04

100.0

120 140 160 18.0
volume (mL)

t Mz 8=X1.1) OadmMddiismis: [ [ sls tsBI j BBZO |

[t §jSkddO Isr Cmddsj Isfssidsiy jsdzdgls tets 27 t= € fils
3disd it = BHB3idsddz 74id3d dzl 0)[2634] dz
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| d&OyoOd fsyjmMnO B M2 1 SMscOC A
Mw/Mn HtodBdzdy jdeder §| & OdzOdztsedydz &3 f € O
gL Ss2 Isj &y jeOlskiej. 16, o Ikt %j otjd
Mdzd % § dzad § (Ms< Qi Cdsojjdelrd yJ dzd § di3 ftesHs5dzy dIs
1 CMsteOCydd dqLBjdegjdedy [ [ BBJdm WKLOS Yyd:
TOwOClkjt. ltod Llsdk KOSMIBEE fodRsHdls
gL dgd dgv j Isfqw  § ¢ @M. Odsgjtel®d L Yy o . b dZOdzdL s
fs5COL" 90jls, Ykt ©wOMfOoH fslssijClsddd Lk
ftesyj MMO fslsjCOjls dzgj tOo descBj todes. 1 W
o, durdid dzj dzedd MsH | ) Odzd *e30Mmdnisde” Lo n OILO
5B &ZOMisd 5 d&ddezls Modujljd Mseakjl & Ists
foslsjCOjls ©OMIOH su d L CMscOcdrts Odad |
H HOdz! dzgj 2h dd3 ojdzdyjdadj diz fHesHBsdydls
ftcsH sy O% h i3 COMY OH B U o R dzlestOdn
o' MECsdwsdzj Cbdvtedr & fkei judddy o tOMmlse

31. 3 ApfjsmMmsB GdHEsdZdLO fjCIsddetse

g YJ dz¢ twOMhdqtej dzdw dzso"™ m o dHBo dgj Ml
ftesojhHjd fesylfiimistcOfuggddd tjo]jdv M
dzj CB8ls® W ehddgdy g M< d n nOtOSCIsjtedMmisd ¢
CdHtesdzd L ©O.

lesyd My -cdmee@fuydd 11 t6j o dgv f !
IsStcOH d yd sdzde’-ifyf s dzfsh ¢ OC S dMOdts tOdzj
or atsHtse WtOCyd?2 11 twjojdw MECOdz dztsc 5
[ ¢ H dzw COYHES2 Wqd<eMmdtetse Odzdzts 2 f tc ts eztf &
1 CMistceOCydd ftedBjH.jIzr 1.0 SO daRdgazis dztstfizc
9 OoltCdzOos j tOMf OH 11 ftod d3j edets tOo §

zojdduyjddd f§SHBd)dls] d dEfsdoY wddd B
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tcOMy OH 1] L D§ jsdzth g B isls v . s0O¢ fMmdzj Hn

OdzOdzse d ydzetsy Mmdedy § ded§ BOMM" dhestSHdSETS
v OB &Z@YyAi J r ~nsH ftesHEZCIstse cdHEsddL O

14 ¢s[@Re9

ltejds] 1ratH  teBH MmOteOCIsjtedMisd ¢ C

GdHtts GdHttsdzd L C

Bd.dz |1, |1 jCIs|[ u Ls, |u¢, |[MwAZenmm,
Cr O
u

60 1.11| 12.36 | 35.03 81.0 50.57 | 268.00 | 4.80
A dzj-imf stse

3 3.64 15 27.55 78 49.44 | 98.00 2.40
5 3.18| 175 | 29.32 81.6 50 114.00 | 2.30
7 2.73 18 31.36 84 51.14 | 127.00 | 7.50
10 1.81| 18.98 | 34.85 85.2 52.27 | 98.00 2.40

iy dO0 djiftjtt’ ods] oBLEOMSO
ud mdzj dzdz" ~ L dz2Oyd dzd v n 9" ABHTESH WteOC yd:
dzZOB &zt HOj IsMw . sOC odHdes, L dzOyJ dedw o' 7
fMkh jilse j dedes lsdzd YOF sfHs dzlsigj dztizh BHsH . 1§ G
otej BBW cGcdHEesdZdL O 9 OolstsCdzOe ] or atsH [ |
9" AatsHO [ ], f sdzz yJ dzdztsc s o Eidztse dw A
o jdzdujddj i3 JtesHisdy dlsj dz' desfylsd ftetsyj M
Mdzd y O sMOY HisHfHisdd BJdzlsdzsds cdHtesdzdL 4
LdzOyjdeds or atsHO [ )|, §tdzkzyj ddscects u/f .

[sdzj Ckdzv e dzOY BOMMO 1 h/Micj @) &BH 6 de
Csdzsdz¢ d Crm d MsHjtey O0dedy [ 14 o § jF1B.4 dzj

1 0 twdMrdd.jl sPwiayfdr SCtwde ' § , 5 dziz yf jd&
By ssHEsSdE Crm. sOC odHdts, 11, {tsdzizy,j dzad
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BtsdziJ §osdzdHndmf jtmd §t McOodei ded® M
37 dsd5 B dzzlsdzsds cJH et ddL j .

1 0xt0’

1 0108

mass (g/mol)

1 0x10°

molar

1.0x10*

1000.04

volume (mL)
{ Mz 8asXli) Qo dMddissMmls! [ ©ls tBI j BO !
[Tt §4Slddese tojojdgv, Ayl ddeud ; tc@, &e
Wdzj-lmf stgtge®3,5,7 dddz. , MsHRBA] IsMmise j dzdzts

31. 4 1 ddz0dsd yji MSd2 o3jlstsH ff sdzkzyj o

I fsfmdjHddj csH' dod.R diiflsrd.Is lsdiS dRlefddeidC
¢S OHJ &3 d dzOkz € SsOHYdSCdMmls OdzO dzO dzd |
[endHddase Of eseo sHddzd ! OB’ 5 oLl
LEMbbeOSydd d tudmissd f j3524 §8id8 &6, 58 1274fffs H
ftod d3j dzfic @ gzdgydzr 7 M smMtsBtse. 17" dz L OY Olsj
fjSIsddz® dL StteLddsS d MjBdzj?2 §HMBC
mrwe:' v o HJZOBIUIMEBB BGINdBI, Mfshssh
ftesdLosHMiso O M Cdzlstetsdzd tclz j d3tzelze v ' 1 t#36 Ak
56 1 o (st ©OLtcOBSkOds ¢tsd&fdjS fidts]
f sHMdzdj ydzd € O, Ctesdzy 4 CIsd dzO, d dmy t
BOIls j teReGzise |
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l HOddzs?2 yYyOMmilsd twOBEsIsT tsBMEZYHOE IsMwW
sfdes8 dzr Ot OCIsjtedmisde jSIsddetsoe, i tsdzlz y g
tcOMlsostc® M dLojMmMisder A3 d3j IsSsSH ts5d363  H tets dzd L

LdHtesddL sl o HJAOB]U)fHEsdess SN J B -
Y doEdde 49 63. RL @djigzizde’ § s1 (CH ) B Okl
sBiOBBISE j H dzW ddzls j dzlmMdW S Oydd sy m
fsLeotdvilb JBO@jydiddedsts {5 Misjfjdd Mmow
1 sfydzj HEzs h Owi Cefipflsitaadddzddf csd MR sH IS o dzj f ts
fted ¢ sfMmistW ddztsfize j 1620 uth @A ¥ Bifcj 8 5

[ dzwW Mtc©o dzj dzd W LWWJjClsdoe dzgsmls d ftecjH
1 CMsteOCydqw fsdzdMO-OtcdHtse sua SOCYyJ If to
sOBdBy#s. 1 HtojHMIsOs dzj dz L dz2Oyd dzd W o' nE
sMisOls ¢ d ¢y jsdftsitizd i O8 Otc f HOmlzdz" | ftedoe j H,
s OB dzdf BF OL ™ 9 O8 Is, Ylsts fteddsd daj dedd H d dzOc
MEOL" 90 smw  dzO ydMmdzj dedz" j§ L dz2Oyd ded v @
dLtsdzdtetso Odzdz' = o 3Gi Misd M ¢4 CIsd dzOd3d .

s OB d&zagAi ] " EsH WtOC yd2?2 f tofdedsiyq dEstOFH ts g
CdHtetsdzdL O fted MisOlsdui MEtsd3 d HHEANB] U M

1 1 suRr { { MOl
MlsO Hddz€ MIsQ H ddzed MIsOH Jddz{ MiIsH d da(
1.05 5.10 | 15,50 | 11.10| 16.20 | 15.60| 24.80 | 68.20| 43.20
1.20 430 | 15.40 | 10.20| 15.60 | 15.40| 24.00 | 69.70| 45.00
1.60 280 | 1490 | 7.40 | 14.20 | 13.50| 24.20 | 76.30| 46.40
2.00 1.20 | 1460 | 5.80 | 12.30 | 12.80| 23.50 | 80.20| 49.60
3.50 0.80 3.90 4.60 9.50 | 10.00| 22.20 | 85.60, 64.00
5.60 0.40 0.00 3.00 6.00 9.60 | 21.00 | 87.00| 72.00
3.5

(457

(=3

1.08 8.85 19.09 74.00
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s 08MIisOls thtgj MO @ d dzO d3tf ulgg JHCch dgO & ) d U3 Dedz! Ais H
Wi OS ydsils d cfagds Me3d dzd 3O dz! datsd3 L dzOyJd ded d e
f sdzd MORTtgjdCHIGdodz d [ 4, © HJddORBISC], o' "t
HOdzdz" 2 (Y BC0OL Olsy dz 9 MIsOIsd&¢y dz2O ¢ tsdzist
ftcjorhOjls fYouysd o© HOO tOL O. fifflds=xlz! 659
CqHtesdzdL O fjCIsddzO © HJAZOBIJSEJ Htod dadL
or M d?2 oratsH HJCIsddzO® dzOB dzt H O jsiBWnw O Clzypd
f4Slddatso (f41) ) ted 3 dd3j HJdzOdid ¢ d .
9" MBC sditsdzj € Iz ez tc dds G ofosls KBstts dz0O dzts o Ctslstste
Isj B JtcOlkztcj] o MIsOldmMisdyj MSdr Efmdzse dw:
v O0Cts?2 ftesyjmm dafj ddsj s d3d Mists k2 tOMmiIse s
sO¢ C0O0¢ 1 CMstcOcdeso Odzdz 2 § JjSIsddz dL sdzd

MOtcOCIsj tazdfL dgjrd@isH O § Bdzd MOR OtcdHSO K
GdHEsdZdL OISO dzO0G dz¥ H dzs d3tsy dets  f to 5 H B3 Yz Lk

*30

25
:
) N

3

P
?

—-

@

3

P
?

—-

(0]

{ dmiz8asAliy OedMdsMisd o s 5HO (BddMNO-
f sHMtsdzdz] ydzd € © sls to] tOMsostcso ftod 6 d+
H d dzO d3d4; G3-A].
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R L Ctcdorma LOoadmMddismMisj?2 o ansHO (s
~nOBOSCIsjwO LB ded dedd L dzOyj dzdy o' ~BBHTS®
fzlsj s OdOdzdL © dzd dzgj 2 desfylsd GCtwder a
(lsOBd 40O 23 ..

U OB dz@UYART [ ddzjrYdzlztc Olsiag datgH © d " o j dzd y d dz

Hsfisse j tdesisd O Jof iSH@ dfQaysfidz SRsso & d H te
MisOlsd ¢ d d [24d662 d3d & d

ltesHEZSKt jydds cdHtcslutcOo dgaj dedeWw d  R2
G d H to 5 dzc dzd dzd d
{1 glsOlsdyj MS d2|Y=-0902pH +4.681 0.659
Hd dz20dsd yj M¢< d| Y=-3801pH +20187 0.936
1 [ suRrR d4lsOlsduyd MS d 2| Y=-1595pH +10990 0.780
Hd dzOdsd uj MS d| Y=-2198pH +17.777 0.967
J #lsOlsdyj MS d 2| Y=-1344pH +16167 0.843
[ d dz2Od3d yj M < d| Y=-0791pH +25253 0.958

[ Bdzj Sdzvtcdzst g H BEMB) 2O ud MSdd (T OOd3j Is
detse ™ &3 (© HJdOB]S B s HfGaddH iy dizs d2ds. 35 OB dzd

sO¢C odHdzs dL H @ did dzif G dzd dets | d o
L dzO Y 4 ded ¥ Bsdzj ¢ ZdzW teds” » @POMMNL, YSHEOEOK &
GdHtesH JdO®Rd Ul Meisc iz tfQHiftrdintEs g (diefztlzO 3 U J |
B3 Ists,u HzBydlilsj dz! dets o1 N j .

Jfsdd3Odz! dzr § L dzOyJ dedJ HOdzdzr = ¢ OteQd3yg
1 € fMmistc ©c drtstfsts dd dzde| 2.0 ) H dz2O0d3d yj ME sd3
sftejHJdWEN2 CtdW sted3Oyd d JiiDR te 3§ digstaiz 2 ¢ b7 d
LOoadmddisMmisd e dHtetsHd OB yd M sets tOHdE
o' MsCdd3 Hdzw JCIsddzO,  tsdzkzyj dzdzts ¢ © d3y ¢f dz
Jhd ©OL BEECOLTM 901l dzO Ists, ylsts fteso jHJ
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fsL ot jls dgjfplsedipded@dss d uf d §odkydls:
fsorhjdds? fsjfjd ¥ uydhsslsr .

5OB ZdY@3 i [djCkdvied §j &OMMr d &«

f OO Ister  fftdelyagsdedzs’ =7 deso’ B Bj StSH SR
steOH dydtsdadzr & [24,63AM0IsdS j)

J]dHtesdZzdL o HJdOB] S |
s MwA S e MM, | M;AZel [ d], Rn, & b**

Cr o Cr o
1.2 72-112* 7-15 157-709 30-48 6.2-7.9 0.41
2.0 76-161* 3-23 1382022 | 58114 | 8.311.2 0.56
3.5 67-159* 7-13 156-998 43-83 6.810.1 0.44
IJrniesddL ©® mMsOldCj

1.6 63.9 2.2 225 45.6 7.4 0.50

*1ed W J kOB U MO s By 50z dz j O md o
GdnebH(EOGORPEHER O HfaOSldfiuses B By 1) & &
r m .

**x sl WWdydjdas, &O2Hjdzdzrr 2 dL Ctedes? L Os
Bsdj Cdvteds?2 EOMMT, SCslktt’ 2 sSfwejHjdYjls ¢ sdY

315RMY sz L 50 Odzdj Bj BB teOdzdzs2 s j 7 des'dds &
fsdzd MOS Otd H 5o

3151f j 3B tc O dzdzOW Isj m dzsdzse v tSydmls¢d d ¢
CcdHtecsdzdL Ols O

l tmMdzjHdzdj GtH' odeddB3Odedj kzyj dzgr =
By BBtcOdzdz" 7 d3j stsHtse twOLHjdzjddwy d € tsdzy
Is s dz ydsigatid sdf tsdzd N OZ/@.tc Jrifipfors gl L 59 Oded j d3d ¢
sBtcOBtSIsCd o ftosdqLotsHMmlseo] Hdhjoeorn {(tots
LOBS dzlzlsr § , BJLBIsatsHdz |, L Csdzsedyd MSd
fdhjorj ftwsHbkSCIlr M fdh jMs?2 ¢t d des Jsztsc ¢ L
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oCkmMmser dzgd RMyJd s Odzll Is[sH " e § dafizistc p ©
YdHSEdRr fdhjorn ftsHkzCIstse, MtsHjty O dJ
¢ Coltster A3 wlsdtsmwilsmwy o tsh dzr | dq Wtkz¢ls
1 CMistcOCIsr dd] COEMds o ddslz H. o § sdEsh 4 8 d3y
tcOL HJdzVvIs! |, sydh Ols! WieOS ydsdzdetso Ols
NdHEBMIsT, BJL WOLBSeatet fJjtejrBHO {§tod
Yylsts fsLrotsdwjls mMtsntcOdzj dag[4ddzOIsdo dz" = Mo t

s OC 2y dJ B' dzs o tslisfdigtaydjLdetsisH Mis o | 146
Cdzyd dzlstced tetso Odzd W d sydmis¢ d f4CIsddztso
fdztsy dz" &3 d HEEE OffBtsU] dKkqdjtehmyfjSisdo d
Msyd IsOdzedd tydmisSd d ¢ tsdzyj dzlsted tctsalO dzdhw
€ e[77,72,94,247,248].C s @)l sffjtse o thpvojdly] B Plsf sy j MM
ydqedgy , sotwpydls sMmikzhjMmisedvishvy ftod ybtsd
mMikh j Miseo pdadetsizjfaads L OlstcOls™ dzO fMtsdL o 5H Ms

3152 1l twddij dej dzdj ISOdzc j dzyg Rz des 58 O tf Kzts |
fijShsddzsotsets adHtetsdzdL Ol O

] yJ dzv A dqdzisj dzmdW¥ dS Oydd 3 d&3B tc O dzdz
BOtB SIsOy dzr j Emistets2 Mis 1) 83d2771sZq& B z e if Ok
tsls dzd yOs Ismw tsls fted HMNIsOo dzj dzddb B H d alZO Y .
OBLHjJ2MIsadjd3 dz©O wWOLHj &YV B 2 kst sk
(200400 tsB27;Bd dzp My tsdz' Lsoa Odedj Offf OtcOIsO
1 dzgj cetsL OlstcOls Od3. 10 Myl ML HOdzdzasE 5
oted &3 ftod Ylezdipgaefe D j BlsajHjdds] dO
fsojterndesmisd d3j d3BtcOdz, BLEZHJjIs MotsHdIs! MW

RL 9 J Mmlsdzts, Yls s 1 Ha@®w fQixkzlds tc ® @eE's d3j d3B tc O
tcOL H J dzj dzd W tcOMmlso tstcj dzdz = or MsC sdBtsdzj ¢
CoRBf sdz] dzlstse, o EBISE@EBdR CiIsdgPikt®J L
Y ets HtsMIsdeOj Isfmw  dzzyh j j65 &7/Q.L H ) tzg dzd jd d &



126

mMesydb GdEPdzdL O d LA fJCIsddzse tscts e H
L dz0yd sy dz' desy zo J dzd ud Say s BEHE 6/ f E
dzd L Ctsd3tsdzj §C 2 dzv tc dz'HA] 2 §)ts @3t ts gzfizezigts o ) & & g (& B)
Ctsdzyj dzlstcdteso Odedw 4 CIsd detsidz’ Az o § dzef g 6 bz L
Wddzt steOydd, MmMdzedL dls: m¢ &588ils! BMOHC BEBE
]l EmMlsOdzse € On IsOdzG 4 dzyd Odz! dzts? fyd tipsisie
fslss¢, Colsster 2 Ho dY J Isfmw 9 H ts dz fsoj
SBteOL s Odzdjy BMOHCO, dO JjJ (o jtendztsils
sOdzG j dzyd Odz! desdz f slssC ) fLotsdwjls o jMmlis
toj dd3j, B4 L BdzES dJetsd Qdzd Yints - fet®tdzv W d3j di
fiesdLoBHMIse j dzdese s ftesyj MmMO.
sdfMmlsj O v LA B 'Odis o P s @B sSisiPpdzlz y4 dz'
gdf. Rf jJdzH jdzj Jo O d MsMmistsdls duL d34 Is O dzdzd -
fjtodsj Olsdgr = IstczB o MmMBttc] M 24 szl Ozgd],!
fslstsC), MdMmisy d3ds? CBdzlstetsdzv  H Oo dzj ded v , U
osdzsCsdz d HOO CBdzlsj 28B4B0 s 100 d 550
sdMmlsj 3O Wddz' Istese o Cdzts yoOjls dmlstsydzd ¢
fsHOYd IsOdzej dgyd Odz! dztzc B Y thizse® M iz dgs
1 Obj &3 fjtedsjOls MOl o fodj dgdzz®
ftosMilsr 3 BOdJyfEzdzdteso Odzed j &3 § jted2Isd o
o sMMIsOdzOo dzd 9 OIs a3 d3B tc O dzlz . J H O dzdzts 2
fzdz? MOoOydvw 1 stk isq w3k tsdztOaydd f slstsC © BOIs j
¢ or f mM¢C dzts d3lz slse j tomisd ¥ fjted3dj OlsO )
ZOf tcOo dzj dzd dzts tc 3O dz! dzts G s fslstsC O i J
stcOded3j BB e O dzdets e ts tsBteOlsdetsets d B Zdz' MO
feslsst QauHBPls otsL s dztso dzv j Isw T tBls Isdstiiz in¢
slseo jtemMisdw € or asHdsdBz o EMC detscdzge tslso | t
[ OdzdzOvY t©OBBIKO ftojHSfjHJEZYV ]IS ISOCY
fsLotsdzves hdj tOL Q4 f{lstOdtfdzyfjdsigldstasfHte s © O dzd W
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f4ClsddzO, Q" GBIOCHYORMmIsots d MmdzdL dls! M.
[55, 248].

ddMlsj BO uvruva B' ZO MBttOdzZO dJL d3j IsOC
Ctsdzyj delstcOIs©, MmMsmlsswh da dL 24 CttOdetso,
feslssC0O), Codstcsdz?v HOo dzj dzedw, dBSHEZzdAdz] 2 |
Holzn J BCHBMEBJ dzdistetse . § d @®dp'dag@™ Mn j BO vy
EmMsOdztso €] o j HIgOBdzjldz® . &0 tcd Mz dz

13 ; 10

o :
i | —2
i __
| — )
. C =
; —2
; — ) —®6 L]
i 12 5_*2 °
— 5
14
d } 2
|
A

O—
{ difdzts S 371 1 5 ddf d Oz OV sif eisdgs M dzj da
bilsOdzse § d tj dBAtsmidd 2dz0 ; i G daf j 540 Odiz'; dz' 2
i BOdsd3jlste MDi HPE&BY SdEC sddy j 6,7 &P
toj czdzdtotseo OdzdV H Q9 dzj dzd 81 O frEn AHIE@ disd Bt  di
COMABHE®R) ©; 10 BBRBKP st ddl isls [ sk iRk ©
5 j § dzts 5B 4Bz &S s-fHtsd j ddEdi X d3j Ols O.
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gdMmlsj B3O Wddz IsteOydd oCdz# yojls o MmjeE
zO mts ts d3, Colsster 2 tBiMfiyde 0] ls @ dzd sk
Wddzt stelz fp 3] BB tcOdets 2] jdedzd Pls dz'fpds B f 58 Ars 6 1y
Ctsdzlsj 2 dzj 6. v rwdh\Ris BBE O4 Is o Yy dd3r asSBdc O Isit
e GJdzgj cOydd o3j d3BtcOdz" M fohishi ¥ Sstesh
fslssCO BOLjtedOdzO fsH o' MBCdd HOo dzj dzd .
ZOf Qo dzj dzgd d, ftoslsdo st sdztsy detsdz dats tc 3O dz! «
sls BBtOlsdts? ( fdzsOudutbcistc@@ipdg] dzd v ff s
fslssC By jls OoalktsdkOIsdyimMséd otsL tsB dztso dzv
O nBH N tc®" - S H dts BBz

srun kb j Mise dzv dzO M 20 Heokim Isdf OR
Eiistes?2 Mlseo OR : i s dzif R Hzizis ¥ s A WA Q@ v MC 5
1l j zstezmMmMC 2 $¢SCOHjBIJI | OE¢, [ ddzmC, T 1
ltejHftedwisdy mddBBotsdzsCdts, 6. [rilsdhd, 1t
ftesotsHddzd ftod -289 i3 j £D6iz®] j Gdu 0428F dzd d

gjtedw MY j BPB] daRtsdc Offplso st O  j CIsd
fsdzeyj dedzr = dL o7 yddissE wBdEsS AO2BO&O
ftoso jBjleOusdsn dz0 dBsHEZzdzj vAa M Hotzdgyh @
Wddzt stcOdedf Mz dag 3. 1. 5. 2

'y dzdyddz0 vf 1 #MesHsPeiddqs 1. 3dH < sMisd
ftedHj &Z®A0 130, O yYydmdzs  J2desdzr HMO 4 S|
6000. l sHtesB dzsisd §teisyj MMBD. v (RULA { tistidzfzn
tcOMlsotstce® cdHEsdZdL OO f fMmdzj Ctdzyj delsted
tc@Qfij sO or asHO JjSIsddzO d tftejHJ dzi dzd W
COtBBECMddz dzr = ctelzf§, [[ d MmisdlzSiddadds ¢
s dMOdadz" | 248]. cOBwBIsptofzzt uvruvaAn ftesosHJdz
tcOfMmils o tste30 HAx] RWOts e H d M IsHszd do sy dEZIAB 2 ¢ v dzy
B3d ded B3O dz! detsects tsBi j 3O.-4 J5 Co@MQ) § o tsdyj &)t
tcOMlsotstcO® dqLodzj SOdzd Hdzvw MEhCd ¢4 ¢IsddzO
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sls dedL SBlBsdzy CSdzwteds « o4 d Md3d Md W J datsi
Hisdzj sSBRSHBSEets Bl ¥ B30 Ctsdeyy delsteOydd d
C i3t sdzj dzls ' 2O M jClstetW slstsdz] Iste d M
nletBOISEtcOW R&D, 281 r M) mdds e dzr f OtcOdR] IsteT
fjCIsddzseor 7 ttcOMmMlse stcso , tots @b q Mditgsints g ¥ d
ftesysfM@sdzdL © (§fted-136 R wcoOBE®&,] (R8HSC
d 7 k2@ftegd HMis ®@o dzpOaddze2]

v OB dzBYZR1T [ Mdzsoa dzr J § OtcOd3]usrteu Af J Telisd)dzti)d
tcOMlse stese, ftodzzyd ddzr ~ dL wBdzs¢ d [88L¢ ]f to

RMA . ltesdLotssHdIsy d
¢ sdzy | q i i BBt Oda , d
U
l1jSIsdqdatoOmlsy i, sroan 1 Uruva 2
. B3 d&3B to
f4SIs

K=1.5 | K=4.0 | K=1.5 | K=4.0
%

c } A1007 |0.32 1 1 8100 1.0 | 31.30| 15.79|23.25 | 13.95
c } A1207 |0.33 ]l 1 8100 09 | 1747 | 8.69 |13.09 |8.53
c } A1305 |0.18 } 4100 0.9 | 22,50 | 13.91|20.00 |15.15
s 1-120-7 0.32 } 100 1.0 | 45.71| 29.09 |31.64 | 12.68
s 1-120-7 0.49 ]l 1 8100 0.9 | 83.18| 56.25|71.80 |39.13
*AdWter f siheg 3B OgdsftetsH tsdzy dilsj dzt detsfls: 9t OB,
10 ftesdLotsHdIlsj dz detsfyls! d&3j d3B tc O dz' o o
f4Sbddo, bOS d jet, MEpHp@OVH ) OBOMPKJ Y
¢ dH(def@eOzd y© 3.1.5.2.2) .
{ Mdzse dz' &3 § OwLOWB] sOBIdze * Bigsyyf HHJL &
d fMjdzj Slsdodesfmils: or BtcOdzdz" = d3j BB tcOdz. © j
Bf dzO dL Eyj ddP. o Ric@p el flzd | 9 { tc s ddg jodsBHia{Asdg’ dz!
100 o fHftwtsyjmmy vruvan ftoj HMIsOo dzj dz0 dzO
ltetsdL o sH d Ie3jj dgB dz®fdds ! o dzOYyOdzj ff tets vy .mf
O o Ctdyj ftesyjmMmo Ekkjd "Ojlshw §tyld
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ftcd vrovn fjChddtsottets cdHtesdzdL OlsO. 1 tof
tcOMlsostce® jSIsddz® o dOYOdzj ] @o 86 &yuDdgy d
dzj MCBdz! €5 ko jdzdydo OdzOm! fGtod olststetsdy HC

OB G2 [ Bdzj Cdvtedy | § OtcOdsj Ister [2610 ) dzj

) jChkqdz| Msw S MJM, | My €] Rn Oz
C 1 AlLOO7 165.0 6.9 771 13.6
C 1 Al207* 105.0 9.8 893 9.0
C 1 Al305* 99.0 9.0 773 9.0
s 1-1207-] 1 © 58.0 2.6 171 6.3
s 1-1207-) o 61.2 3.1 279 6.5

AW e fsidel] d g OISO d fosHsd) s dz' dzsf
ygWwitsdf d3j d3BtcOdz .

30,000
—— Concentration (2000/1000)
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0,000 T T T
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V, B3z

t dmMEzd3d$21. 7 1 tesdLotsHdIsj dz datsfls -1 @Y dzdf
tcOMmilso stclz § S Hapdz@ Ofstdasdz ( DF1), HokCtOlIsc
(DF3) wuvruvan tOfmlso stcO [48pdksydesets ff j € Is d daC
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gt Hdzj L dzOu 4 dzd 4 ftesdL osHdIsj dz' detsfny
ftsls O . OB/ & Isd 24D Edztejsh § Mise zOMEzs Isf
f sdzz yj dede’ B 20 OB Otdts? bkiMlsOdzss ¢
fjSCIsddsoatsets cdHtcsdzdL OlsO ) f tcPdkj dzj dad j

3153600 dzdls j dz' dzOVY Yyj &z O fkCkkztr d
stcOHdydtdd dH GPRtzH SBOY dz' swOydj 2
f 56 50

CCfy jteddsj dzlsr ©ZO fddslds? kil Oods
dMmMf sdz' L s9 Oded § di3 @V¥oy g BG Misedes I e W . 1 G

OdzOdzd L s B " dzd -fitf tsteAtp b Ez: sH dj § 27 dL o j fisd
Shopdad § &3 49%d ) v V248] By sSH O . & &g L S
wBdzsydzs? o ydd&¢d d udlbrtej L EMYJteddid
ftoso jHjdzr fHtod wWOLdJqyYdsy = tJddzOr 6 dHTe

sydh Odzd iy zO0 f d dztsls dzts 2
f sdzts o ts dzts § WyeztzO Bz, d3

Il sOBIG.3lf fo jderj o mn BHIIWMtg OCIYsH j toy O dzd
Csdazdyuyd Mo ts Sots.df) ougklErls ¢ Joxsdi g ds | f to
CdHtes &pistcOSC ydd d Mfsmsetse tydmiscd d
HgOd&zdL O.

EmMisOdztse ¢ § Ul U

1] )

v OB dzd3.823.17 I " RtSHT
Ctsdzd yj Mise ts

W telAS Yy diPsH j ey Oded
1 J2818) | sBtcOL YyOn

11" atH WtOSyYyqys, | 6, 1],
{seOLyT 14 M 4 1] Ou
1 2 3 4 5 6 7
c } Al00-7-u [* 2.26 22.37 | 31.87| 504 68.60 | 12.00
c! Al007-1 ¥ b1 W | 2.26 | 18.69 | 4455 | 64.8 81.40 | 5.80
c 1 Al00-7-u [* 2.26 | 22.37 | 31.87| 50.4 | 68.60 | 12.00
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l csHBBdzy J dzdj Is OB dzi

1 2 3 4 5 6 7
c! Al007-1 1 v2 B | 2.26 14.23 | 47.01| 67.2 82.56 3.20
c 1 Al207-u [* 1.52 25.63 | 31.69| 52.8 68.60 | 11.20
cl Al207-1 1 vl B | 1.52 14.33 | 49.99| 69.6 76.47 3.80
c 1 Al305u [* 1.15 26.83 | 31.82| 57.6 69.77 | 10.80

Cc ! Al305] vl H 1.15 14.43 | 51.22 | 68.4 78.16 5.60
c 1 Al305) w2 H 1.15 12.80 | 51.85| 73.2 76.74 2.80

s 1-120-7-4 [* 6.40 2862 | 9.98 | 644 22.73 | 29.23
s 1-1207-1 1 vl H 6.12 10.32 | 28.36| 81.6 26.19 5.40
s 1-120-7-1 1 H 6.40 10.22 | 28.75| 85.2 25.88 4.62

* AW ' (ohds) o skicO J f(LbHGd)d] d dzsf
yqlWitsdy dsj sBicPfiase ™ 2 yd Qdi oHss@®aEPL @S & HdOddL O

3154 yj &z¢ © €Oy mMiseo © {1 jF ditdsdadz Cdf tfd ™ dig oz frylk
fts MyjCltod cft

[y HjlOd dscts OdzOdzd L B |sotepfEvocthnls to ek fls
cCoujfmbets [jCddO B &z M-l C bs@OWS &G &
yd ddtcd dzd &3O o5 o dzd 30 dzd 4 Mmdzsy detsmls! 4+ €
stsdz € smicifStlster W B dzts Y dzts G107 §f j Cdls d GRROGE XefA
Mk lsk®, kOC COC fMisttkClkbtcdy j] - O©OS |
o dzdlsj @8RRBLC |

sl jClstc BCISBteOL Yytso wBdzsydets @ ts 3.16.4.9,Is d
f sdzlz yJ dedz’ A sB t5d dfds ¢ Ggj" lotHjAs3d ,Md ¢ dzO dz"
ckdC L ddz dF &5 SMsOS Od, Clstster j §tj Hinl
fiClsddz®, Is. j. B8328d. RG B &ZOMisj 2 [

Iclthi jC SucOofteswoaddzdm! HoO ddasj dzido &
d 184,7 & H., SCStBté’ §Oudsydsd disdds I lsets b
Lsjed¥dydeceo Odedzs? d dodedL qiose Odzdzts 2 W ts
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Fedzj tetsH dz' » t6]j L-25,d80,dA[@81 U C
3. H. ) ©® MO~OKd ~ MO O~ Ehifgafse tddsst? d3, Y
otej 3" COC o B2 yJ 5 &2Q )ty g flsistHidstas) |
d&ZzOB dz¢ HOJj IsMw eMmMjcets 5 MdedzOdzse . Htsslse §
fzlsy &3 MigQ et JA IS csazs§ 6 6 B4 Tddets ¢

) sB dzOMB G 528,06 . J SIstc O  tsB @2D7-8y O
dzOB dz6 HOJ s ddtsy JMlsoa O fdStse M kL 52
MstekzCIskztey] d MoewirLd, CBIststcOW BN Ydats o 5L
sy dz § swoiglsidztRsdz j] Stokzf dzts?2 iysdzj & kz dz' .
M J StcORedHT@BEC ) &OA dgBmM® . Btsdzj 4 Wifgdi@Gwdz ¢

[ © J d&ZOH YyOls!

Hiceadj o) S dj Mmde dod , & I€ipis s 248D it 4O di?
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15 e
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O
) J 60; 0
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3
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55 50 45 4.0 55 5.0 4.5 4.0 3.5 3.0 2.5
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i dizdzsS 243 SEMPCBSQC W B dztf 3 ts d ©z0
B sBHESR of: () B Isddz' dzOw, (19 te jOoytg dz@ck

Odzsdzj todz’ = (4] Is BABRSK j L 5 dz(24BHA).
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100 tcddzgd o6, o MY j < Istc i120H-8 QLM ligdz@©OL 3 O fiy«
ColststcGal p L thzifk

ua 107,2/ 4,62 d. H.

ftwd u

o Ists oty d3Ww € OC-12(7-u 5B KOJ fyly dztsgé) N8B O tlzdzb 2 4 .

MBBOJIswy o Msttsdlkz MdzOBr °7 ftsdzj?2 d B d
n d d3c

ts5ls dzj ) j-QsO & d dzts W tH3fe @ dzts £ PO clis fflSCisSCs dz? € Iz
WteOdsL & & sMsOlCse B Ud8 ki B26D L THBH

HdMMJ LlsOydd daJ fwdoasHYIsSMY.
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§ Sdziz yJ dedz5 6 U [ BN BH(SIE &34 sq dz' dzOY g, (OYJ
ted L 5d2Odzl’ Odeszd tedz' -2, BJs & KBE o {@48AB 120 ez |

3164 600 dzd Is j dz' dzth® dz &0 dzdf 1o dfck® dzgs© 1 dty® fdstst®
cOMytej Bl Yyse §jClsddO
MMi{ fdddjtse Wi @cOEHsGLEE] H ¢

i d
[ [Ag  MSARS 'O'dz0 oL Ad,te tsG
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ftojHr HEN R 3, lc0® StgHOE sH 286 [ p 2@ yuj bleddv MIdzwW
fJ¢IsddzO B ' dzd f sdzlz yJ dz’ m dmf sdz! L ts9 C
ltedteOn j dzd j ff ud@urjQisdjvdzy( dfntdjddz ) , dMmy sdz L
fsHodydets?2 WOLJ (0, SEMiS[Oo NelzHO 0, 134 3
Yydlstczmso se2B7. 4 j SIsd dzO |

1 otsW d dz¢ ~nletBOISSE OB siskz di ols) tdsOWtafOin)
(W), adL ¢BLdB) stedyd MEsets (PRI seds ®KiRIBO
sBiOL Yysl207gsymvwa ftoj HMisOo dzBUB.1L dzO tod Mz dzt .
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EY
R b
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:- = li":
- L i
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: ”\\

Eelative cale

t dizddd6.1. i 1 W d dz nesBOSBEtORE tsls - fie
CteOMieAz IstcOW  tsdzj Isisjodsjcdsd A0 WL d d3j Isted y j f
Yyjtedy 2d toj W tcOC Istsd3j-gtiRw jj fiss € dsts (SR | 5B OL
7-5 1 U f248A]

U B BBKOL Yytse ~tetsd3OIssC tc O d3d3" LS (dds.
26, 2 d&dz Hts 30,5 d3az. 1 s dztsW g BizkO tdrizox L
sB tSffsdlB tcOLdy Odglft Jteso Odzmfwy © HAzs A3 f SH ts5B dat
Ctedor g [ft ©® tsBtsdm BBKGOL YyoOms G OL'™ 9 0OFH

] IsOB 4.6 ftcdo j HJ dz tcj L zdz IsOIsT nte
§ sdzd nd MY J eMdzeiMs)d, (LMzOUJ dzd v  d3ts(hly, Sz Kiz) de dz'
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GdHEBHJAdOBI Ui MS da (- O OklOM Eiplsdyd M P
CdHESH d dzOBd Ui MYds cfsO @B Llei®, (| tej HJ dzv & h
BOCtesdBsdzj Ckbdr (0O) GBLOLYBO WBdsydsces |
[ Odzdz" | , ftesOdzOdzd L Jtctso Odzdz'©Qj Healzw o dsH
T BOBEtOdRd HAY §jClkddO, tydh jdebEcs
gf) d §iCIddO, Gyudh j dedzR@ms [dpinls) s dddeBds 1 v
d 492 Gy Oh] LMBOYjdzdlj9d odsdz/ 8¢ d Rh 49,5

OB ZBLOLI | &ZOYJ dedv G sddHdmYi j thistshisd
cdHtBHJ OB yj MS dn fOLOd seso g f
Cedt stedBOYdd ydfd V"es@rbtudaBE d&ic iz 4 s dtiayty
Bj s H & [J48A] u

[BtOL YT M, [h],
_ % Rec | Mu/M, Rn, a
14 SIsddzO ¢r O dsdz/ d

C 1 Al207-4 [ | 78.4(.1)|3.03(.03)| 483(3) | 2.30(.01)| 34.9(1) | 0.557(.02)

C 1 Al20u [ U /76.8(.3)| 3.10(.05)| 492(7) | 1.98(.01) 32.9(.8)| 0.573(.01)

 Odedd Y[ of sCOL " glOBIs f tod d3j dzj dzd jd ouOf ysa
f4SCsdedy PHBOL QgzdeH d MY § to ) d2ief ) 14 fs® Js U fehifhs tyl
Ctodzj ydzse s ff csAWBYDISO ( IsOB dzd yoO

lted foshdiislstey L OoadMmddismisd HIWW j o] dz
BOMMd s [ Blebedmiztes & tcOL ytseo ¢ 4 ¢ Isd dzO
fsdzzyj dedz 7 ISteOHd Yy tsdadz fdts iyl tésGrosdz jisdzg & s f
sydmls€d ovroa, wWidzsts o d H dzts, CO¢C Ctedoe O
Bs dzts s H O dz! dzts dzlz d Mmd d3dzd Is te d Yy dats o3z tc O
EHOdzj dedv Htoddzdd Md2 M dedL €52 dBsdzwtedets?2 ¢

rd2mbsadlisy dz' dzts, Mt OH@HQdz®] H O§Z- AL L
My d StesmMisfdd d hBsdj ¢ lzdbd sy di Qrdedy teds
B ssHEAR, ggywdes EZodH J s , Ylsts ftod dzj dzj dz
Emyf jhdes dLodzj ¢ Ols: dzdL Ctsd3tsdzj € zdzv tcdzr
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fsdzdudmy j thdzte Mg dec @ BABC YW s M jded® udMmls
ftotsH S s O 319308 drff Yz j dzd W dzd 3.L6M)f, (U= dedjy
BjlssH fjHfsylsdlsjd df 6§ Hdw dmitsd Lo
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B ssHOBA )d [ vrd adr 2(3[248A]
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317t OMEtH i fddjtsisstie = § dgiefts cid] i ek Is ) e tsls 5 o T
MO H jdaddiGly dz! IstcOW d dz' Id3i¢ B 5 ¢ ©dgdz" d3

[Bl j O3 1 Is O dzts dzO, dzj B tSHJ d3" 2 H dzw
Ctodzyj delsted totso Odzdzets 6 15 tcOMmlso 5O f4JCIsddz
mMetslse jIsMmise j dzdets HdzWw o7 h JEC OL Odzdzg" = H J (BE
o IsOB3dkd.yyJ RL IOBAZdYrT odHdts, Ykt ¢tddy
o' Hjdzj ded W B lgClefdptn oddWgpzfOtedo Oded j d3, G
B Ydzts fdpfenily B2t PH d Y d 5 dzdaise?ts Isj fiyjdats difst=ld ddd o
tcOW@mj o CHdsf yj Miso ts, d My sdz' L Iz jSds=gsiEdntirvts
srumpstetsdzy Istsets, vruvan ftslstejBdzvjls fted d3d
d d&jdb dzy"jd SOuifmbet fi¢kddzOo {5
o O0Ckzdgdzse s o' f Otcedo Odzgdw M §tsmdzy HizE N d A3

v OB dzZ@AYMit OM- sH Middjtkldc =ft dzj e d d H dzw
fjSIsddz0 uvf d H@BRSBHESE uvr LA

L ic s d {t Offlset stsdzy t ©Mm~A thr?:BH 4

CdHEsdd tcOMIsa|l IsOdzts C Itlg | &1 [k

c 1 Al207-a [ 27.6 14.2 55.0 3.0x4.5|13.50
c} Al207-51 LU A 26.0 9.4 19.8 4.6 x 0.75| 3.45
Cc 1 Al305-4u [ 28.6 14.6 56.5 3.0x4.5|13.50
Cc ) Al305u 71 v A 26.2 9.3 24.6 4.2x0.75 3.15
s 1-120-7-¢ | 28.0 15.5 65.0 3.0x4.5|13.50
s 1-1207-5 1 L A 27.8 9.5 20.7 4.8 x 0.75 3.60
s 1-120-7-) u 26.4 9.6 20.8 4.6 x 0.75| 3.45

CCMY jted d3d dzls "ts 2idPls OB HzGec dzv H dzts  H | d3ts
LWWiClsdo detsflsy v ff s UGOMFABH E MY Bl O g 8 H
f4 ¢ Is(dset@®s &zdyo 3.1.7.1).
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S Ists 3zt todir, v A CoOydmMsoets S Isddz© o
L dz2Oydlsd dz' dets o " M j fts MmMtcOo dzj dzd © fn 1 1IsC
foj HdZOGCO] Bd3 dzO3d fwsyj mmj L dgj ead™ o
ZOMswd., dzOf tets dyfiwj, B LjdsO Y d Is § dz'Odz'teD tzj tc cAFQ
¢ sdzyd dzls tc d t5 @y I© alifig ji6Ols d dzts af t dotds dzdf)L dOfsOs dz! L 59
1 dzj tc G o] QECHIEEAf O tdadf) 1SS0 defsiodss(ds | dz' dzs e s o te.j d3 ©

tdJLizdz 5O 1 C¥ndl j b iBPEZIPBEBHAIGCMiso O  d
fsdzso sdztsC sdzedz" 7 d3j d@ZB e O dz  dz0O {f tisdpfidiplodr! W ffsts
34 d3B t6 Q@ dzOaF(d H |§ dzdfos dias\k 5 ¢ OB Mistpig dizdzl dzO U Is
fdedx § ded d L Ols s @lsto JEEOIS[EAERG d L o 5

v OCdd3 tsefte®e ) dAANY | to d 55 B L fOmigdd Bz " J |
U LA dYs dziz i JdAf @ ddO@ESpisjs § dzdzts s sudMmis € d
wWBdzsydsse s d  {fiisjHSidsdizads widgsts s tfipls O dzts o dzj dz
dmy sdz' Lutgevdidii s B s ® dzq(if @Y d3j dzjdzlde'c 5B j 6]
Isj - dzsdEscfd@sdL aotsHfmisea ] §4iCIsddzO M yg dzv &
slso j yos hda IsteiBlzj BBz ¢ OyJj Misd2l8]. d 1 € B¢

318t OM Yl dzs B YN MG EB o detsfyls d 4 jeSsls(d datise
StcOHdydsdede” s d ddedztse Oyd tsdzdz” d3d

U mndesdzse d yJmEOF L odifhdegflse © f j SIsd dzO
( tod M B.dds Gl ) BT &zO OftesBdteso OdzO o  CMmf j
191 ¢czOnteddzOoe 4 MY § kg S3d osttPdzjinjf 0 Ists
f Otclsd 2 ted j doz+h Q dizpisto? Is § ~ dzts fizteHts) dogfts dzi) Is iz df tdsts ¢
Mt Oo dzj daf 8 § fipldadg’ rdgfs dzsc f ¥ 3 M d MY tsdz/d Mis& €
C tsday j dzls to PtEs 93@dA1"0 96 Al (swhisso Corp.,
(SBP, INC)[74, 75].

stcOQodzdlsjdzr dz" | R OOCIsjtedMmisdSd ftesyy
COYyimMsoa O ftesHEZSISO (YydmstslsO 4 SCIsddzO d
9 IkOBd&dJyy 3.1.8. 1.
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dMisd L 5o Oded j &5 6 OL dzd Ydz'
0Ty §Olsjdsd) BB § Ols 6015

v OB dzd IB.1 T

{ Mdets o dz" J

poBaHue

dzd dzd W

st

3 SBH B9 [yt

[ 5

MtcOo dzd Is j dz' dz" |

ftj HEZOCO] Bsdts d dqId8ANlsdsets M shse 5o

1 toJ] HdZOG O d3" 2 RLO Mgz ss
) ltesdlydmlsjaeulsjtf] 1tesdyydmisjalsj
ftod desmis|f j CIsq¢yd-dady desfls|{tf j SIs{ 3 j-dz
B3 g O §f Ote % °SAG Of f Ots % dzd W
tne &/ tne Y&/ °SAG
1 24,5 58.0 145 17,5 51.0 120
2 37,0 76.0 210 22,0 68.0 190
3 40,0 57.0 130 - - -
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dftedd3j dzj dzd j &3 MisOHdd MmJ f Ottdtetse Odad W
Mzsy dz" | MISOH d di lots dgSte@Vd LWodsda! fijdste@ydw d tsB
CdHisdZdL OlsO, O OS¢ j MlsOdasa dlsmw o tsL d3
ftesdL o 5H Misiafjj CHlsidlddscpds@ 5 6 j dzv .

1 A sfmdzj Hdzgj 2 MIsOHdd § sdzzyj dedz" 2 € tsdzyy
ftsd3j " Osls o ftsdzdt Isdazgedizisp ™ ff oz P S 1 Miso t
L OtclzB j of dgj #Blp to 'S jjtf teg d d3zt8 dels @ dzz Istc j dzdzj o5 ter
fdBdMssd Bshis! f4SIsddO, i s dzi& igsdintsts df sy
I sdzdzj dzedd o fdssed ©OLO ddyj dHJ
ftesdL o jH] dedztse s i ts ¢ dzanftf iq dop jisfy Oste 2 "Is§
dmfsdz LEj B2 LO BRBjYtdK (tedmizdesC 1.

s0Cddz sBtOLtsd3, Htoj HAZOG O ] d3r 2 Isq RAcdpth)dzte!
3181) thdso Odz dz0@d W s @fiiac @ ddd ftsH HOo d
ftosd3j Y zIssC ot d3j dzd , GHJ o ¢COyjmlsej 1
Cdmdzslsr 0 f detpdzep] dzlstcd totso @dedsid L tsB il ¢ @3J
I Od2Y tc ts gln fipdiddss o O 43 ttemiaiades S L des dztse dw .

J IsOBB8APBZ Y tcd o sH dIsmw Mmitc ©o dag By AadfrpeiageR W
Ldzj eadd d et wdydls jsezmizs §) daiz€ & 5 {ig) O Erf
Is j ~ dats dzts(GudjwrdRits dzts dsdfe'O H f y d 5 dzdzO W, v Jsd Saidzizidits of
didzdzts o Oy d tsdzdzOY). Isj m desdzts @ W

v OB ZBL&RT v tcOo dzd Is j dz' dz'te D MO dp@ dimp LV , L dzj

fosHsdydlsj d dshsd { tots d usatinf g8 fsdidisos s O
s j 7 dats dzs[24G-A] d3q

U jndesdzsd U J n dafs dzts g
1 O3] dzeso Odzd| | BtediUS $ | stedi US  $
tcOfmMn| 1 ¢|tOMmA 1 Q9
1 2 3 4 5
ltetsdL o sHMise j dadz” 2 12 yomt 8yomte
{t O tsH' dzO + dzj CIs| 485.2 | 3.48 3.5 0.94
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lcsHESdZy J dzdd IsOBC
1 2 3 4 5
{ OMAotsH &BeE' , & 0.7 0.28 0.9 0.36
t OmMatsH §f OttO, | €O 340 0.85 1.75 0.45
t OMaBH M" tg! W
lmydd&d¢d, ¢€c¢/ Cc 10 1.0 10 1.0
O BBJOC / MsHO € OE 0.120 0.1 0.10 0.1
dLBIsdOY CdMmdzsls O, 0.30 1.2 0.15 0.6
L Ad3j 3B tc @dEOE 0.05 5.0
AStedzOdzd dz, dz/ ¢ @G 0.001 0.2
dlsts¥ da® Cc¢ cetslstsoaty 0.55 0.25 0.75 0.4
{ OfMaotsH MYy dlso, d 190.0 7.0 0 0
OHMtB j dzls HA&Y ot 05 0.5 1.0 1.0
[Bh Ow Mmlstsd dzgtsMls 14.66 10.5
stotsdfjtso " h jidddWj C Isd df detisfifls f sHMilso © L ©

fosHsdydlsj d dsfld

i o5 dte @ fisfg RG s t§ larid jc d3’

fesdLotHMiso O §jCIkdd® ikh jMmlse dv jlsfw o

udmisr &5 d
SO j dd j

[ Mdzts o dz" o3
fjClsddzo
yomoe d mkhecd 2
f tod d3sd dajrdapfys 52
fls OH d d

ey Mztemshe jsg L aBdsEgH Y j CIsdo dtsils! »

L ClseOC ydd

8.2).
H O dzdzts 2

(B1) d

o j Mk tcf tshigm) jj to jNe®e0d d diyls s d di3ts fils -

ftetsd L o tsHiEshigsiriz<izdts) | wizf{¥ dzGn | fig
Cskcosct ( EOBALYOO3 . 1.
ftod i3k j Mise sd3
LO CteslsC g2

Is d

i $1d =ipd dp, to ¢ dsdepdj4dalsc
Yomo M tsh dd3 tsdzjdf toy @t
CdMmdAzsisdztsmils
d

s f) dat

CdHEsddL O Of jKG

B3 dzj e O dz! dafi s dipisdajs2e 5 MYy Jols O.
vsO0Cdd3 s BB®IBd&BSHMISa s IS yff Bls 4 jodzezdzOt

f

tsd 1O
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SO¢Yd MEBo dzd Isj dz' dzigj B geff)is SHptsE fiplsdd) s Mikzh g
foj BN ® Ssdl e dels Okdls tef@dz, L Gftbrifigly
fiCloddh & toj i kze ddS kL

3.2 [BBH]dEZEpBEd&O®dzfgdud MSdr ftosyj Mtse o

32. 1 [Olj®BOdyimMSédj ohBjlssHT dBsH j dzdicso (
fiesdLosHMIso O ffj ClIlsddzO

] ddmisdlskzlsj ~d&dd 1¢1uv Hdhv MEhC
CqHidzdL OO  fteddj dv j sfw 1 dzj to ¢ tishfeidsts.
| dzj 6EBMB jBjGOh jets CoddzjShtstcO, dhYsd
Ldzj 683 d [

J HOdzdzts?2 tcOBBIS] ftesOdzOdzd L d tots9 OdzO
HdMY j e sdzdzs? fMkh Cd tOMseats® jCilsddzse
nd Bdud Msdid § OsiclsrQdyd sdsg ~dptesyd MMO
fh ddz des2 EkfMlsOdseC) Hdv §sdzyj ddw
ddels § dzfpd W d € Oydd fsyj mMmoc MmehSd M yj d
bfiyls Odagsg O .t OB 5lsOdz0 &BOIsj BOIsd yj NS OW B H,
tOfMso SLEWOMPZOddIs j dz dets?2 fkh dqzCj - By
BO ) fi) s LeedHBRZ@ MMdzj Hise OdZz0 MdMmisj O Oo ls s ds
f ol 56y d-6ded e talfi Wgste j dzyd Odz! dzr 8 tej € k2 dzw
tdBdlsO ®©BI jSISO ] LOYOLH' 90Odedj 5. ) 6
LOfOLHT 8 Odegd" MdMmlsj 50 OolktskOdyj M set
“y" dj §sCOLOjdd s COYjMmsok §jtej Rtk

32. 1.1 [tHjddiese Odzedj o datydisud BEELIGY dfvO ta
ftoesyd MMO -cUplcts@ydd f iffflssdods@ sidgizy "
SOFBCOLls s@z0dzdL d MdMmisj BOdL Oyd»y &

sflsdBdL Oydwy Isjndesdzsedud M¢dna i tectsdun) dydits
L CiseOSydd, BsuydmisSd, Ctdy,j dstediess Oda
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BOIlsj BOIdYd Ms& 52 hBsHj dzd ¢ esypshisey i daf y
qdzd fw0OCIsdud mMSd dmcd# yorh da §tedd3j dzj dac
Ctdej ydzg' = fJtetsHEzCIstso -And dadCuri Oplkdd' R W dls =+
Mots2Mlso Oz, wodzw jlsfqw 90Oy dzets?2  OCIskzOdz

dzv g h j ded 4§ HOd®BBXBIs) Ow®d) dz@Istcd 9 O
f OtcOd3j stetso i tc 5 yy IMffplOtc © CoyfdHdte s digfL s ) tBdig]dy
dimf sdz! L 50 Odzd § A3 BOIs jABEBHE AQY MC d = BESH § dzj =

el JHeB&MUstcOC ydqwv ftotso sH d dzOMm! ) Mmtsts
M s flcd YgltsdEadgtsh j ey O jj Mmrwe: vy
fMdzj Hizs P dr [ Mdzts o IMEL30%s | dBYQjotelr) Isiafte/ Q.21 . Go |0
ftosHsdzy dlsj dz' dzis3lis0  dgcddaladds deff L dad € € [ ( te didfiuc
32.1.1.1).

J]dHteB®RIIstcOC yde 11 Hdets o B H iz O f 51§ o
1206, HOodzjdedd 0. 152 [1 0O, cldOH tedsditszldz. dzj
HOo dzj dzdv o § Otes2 ) @) tc@izpg] CHMMEBA Mis o dzw
Qo lssRzOIsd yd MEts?2 MdMmisj di3Fr Y BHHJ ey OdzdWw H(

g !y
v

O izO | 1 qH te 8 dzd dz' st O
] (é)uqaﬁ“lfnlstemu_) Aq(F) ©

l

W . w -
Uﬁlbmgwq%_ﬂJﬂbmquG%_ 1 4 2 IsteOdzd

" (SF) (N)
0] rodzd Is v OC tso ¢ | Blstsa " 2
tmfggged( g II(U) (1 dCIsd«

{ M a@sklliv Sdsdscduyj S Ov M3 j &0 SeEsdL o
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razv sflsdidL oydd sy mMmod d MieOe dz
1 CMstcOCydys fJtosotsHddzd IsO¢Y) uvf, Mtlse,
5254 1] . 1 JSCIsddztse " 2 cdHtesdzdL Ols W ddz' stets:
1 sdzzyj dzgder 2 1 CMlstcOC s SAHEOYMHHOAE].,5 df] 2JsjtalE
ftcd 4000 B/ BBddz. HdzW GIlsH Jjdzj dedw [ 1 .

ce [fsddiidL Oydw HOdMEksecs sy MMO { tots¢
GOl BOBsdU MEdna BsHjdi?2 M f§ehdajHiz:ehd
ontsHAZ B3 d o' AatsHd BB § OtcOR s®EOBI L dzO
f OtcOd3] stetso s n desdzBE&[@OPBMEdr ftetsyj Mmtse

]l sOB3dUy. 1.1 fHtojHMlsOo dzj dz" yd fmdzj dadz
CdHisdzdL O o LiCeifdpd@zafm Isfdo sz jfistctso  ff oty

v OB ZAYELLI | dzdw dzdj Mysmsese d § Ok ® gt
1 CMistcOCydd dzO o' nEl BAIdUI NS m pHBYPUWSF Is to s

U,SC _ Il T atsH ftsHEZC ISt 1 OOd3d ster
Ited d
( %)
( d3d
11 +f ) [ sk My, § | s, g G,
85 60 5.13 32.6 37.17673.] 64.¢ 48. ]
120 3 8.93 32.1 41.(661.] 62.(¢52.1
120 5 14.1 45.0 59.1769. 71. 1% 46. ]
8
4

120 7 15. 0 63. 78.8§622., 70. ¢ 43.
120 10 16. §&§ 67. 84.2403./ 61. 17 41. 1

s dzdZ3Otedetsy MsH jtey Odedy Y1, [41 d [+
ey O¢ydd -cdhes@Iydd (oo P&dimse
CdHtesdzdL O, tOLdEsydoahdramMw L O 1Ists otcj d3v

ltod f dzOdegdtetso Odedd + CMyf jteddzj dels©® o ¢
oL WIsr shdzse dz j f OOdB ster ftetsyj o
ftesHtsSdz) dIsj dz' detsfyls G d H to s dizdsLj @R j © O IstfBicL
f tottd Is j dz' dzts s - ftcts9d MHO1l. 2)s OB dzif yOH O



148

fted HMISOo dzj dz@ HOdgdz" § ojterdziats (4 ted d3d
dzd y dzj ey (dc s h Ok o0t dqeso OdzdwV ktetse
fjtojd3gjdeder = ontBOzr » WOCItsttse |
ltedd3j dzj dzd g 5 H @glzdztsH © f dzOdzd tc s 0 O dzd fy

dmy sdz' L s Oded § &3 64 6t Mind d28Y fistels/ yigsigFHPO o dsc
1l fsLeosdzwjls dzOdetsdzjJ btsydes tsftej HJ dzd
(Isj B j cOIlskzter d ftsHdydlsj dd dzsflsd 1 tof
céedmMfsdzr LsoOdzdj {1 Istsets BIISBHO Wwodzw j s
ftetso J Misd o3 ded 3O dz! detsy Ctsdzdyd Mlsats 1 €My
syjdesC Cts4 WWJdgEBlstso dBtsH j dzd

v OB ZGYIA.2Z RMrBHdZ | HOdzdz | Hdzv f dzOdzd te
oL WIsrtgO e8]

L tc oz l ansHdzr | WOGCIstster
YoCBRs| 1 jtejdjiluvj i3 jteQlld 1 tjdw ddd
] j ter dzd | X; D 130 10
[ M dzts o dat X° 120 7
1 d ¥ dzd 2 X;(D 110 5
z 0¢G ] 10 d 3 3

I kOoB&HYY. 1.3 (ROL®J nOZA dzOdzdE ¥ OQ dsds
LCMYf jted i3 dzlsO, o Crkit®ts? ¢iHddkassdedzd ug 4
BOC d BOdz! detsj, 3 ded BOdz! detsj d MmtejHdaj J L ¢

s OB &ZGACA3 [ Obtedy® § ZOdzdtetso Odzd ™ H o k7 [BIS Is

StsHdtse Odzds” jJ L dzOy g dzd W
- 8 Otd
x1uU x2U yU
1 2 3 4
1 +1 +1 yl
2 Tl +1 y2
3 +1 [ y3
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] tcsHBsdzy J dedd [sOB dzd Yy
1 2 3 4
4 il [ y4
5 +1 0 yS
6 [ y6
7 0 +1 y7
8 0 [ y8
9 0 0 y9

dlstelzC sk tc dzOW BOBKEd YO  ZzOdzd tetso Odzd W

byy ssd §teddwisr A

sB L dzOyJ dzd 2

B

L3i2j118.4)d o]

v OB dzd \p@.1.1.4 dlstclzC sz tcdzOW BOIsted yO
HoZRWOCIststodatse s [80]S MY j tod d3gj dzls ©

- ] OOl Ister ] © A tSH dat

o Ot @ ud BB J 6Qlslzy Jtojd¥ HoIJ| §OwOR] s

1 130 10 yl

2 100 10 y2

3 130 7 y3

4 110 3 y4

5 130 7 y5

6 110 7 y6

7 120 10 y7

8 120 3 y8

9 120 7 y9

) ftoso jHjdadze" » 1 CMf jtoeddzj dz2lsO= o' W o dzj
ontsHdzZ di3d 1 OtOd3j Istc O d3( dmMmdzi Hizj B o3
ftod &3j dej dzd j 5 f sG @R DataFit 9. 1.

ftodedH]de

38.1.1508B dzd y 4
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RMfsdz L W BB SBHT HoZaW OCIstsStodzisG s 16
OdzOdzd L O, Br dzd fwsdzzyd dz@ MmMtstslse jlsMmisealze h
Cslsste’ 7 ) fsdiish 1 8 ftesctcO3d3" DataFit
s OdzOo dzd o O N j | L Os d fdtlestimisy ) fiei) -4 € dgis tef €D
(s &i3f j 6Ok O, fosHtsd dIsd dzt dztsmls! d HC
( tod mBE2AAS Q)80

Y URYWcE 8 p&B8 TG, (3.2.1.1.1)

GHaTlow &3 j tOls 2t O ity s fipfig ,d ISA iz! dats s
MgT H Oo dzj dzd § Y tots ] Shfifjsdte OCofyrdtalts dzds s+ W W o U § ¢
8.052, [h=48.156,b=1.095k=-0.137,h= 0. 005. sti W W dydJ
19865 %, fGldshdlj d B8 f(sctjh dsfls:

v OB d&zd 115 7T [ Okted yO f zOdzd tetso Odzd W
LMY jted B desO d tejLizdz sO8OSY " Istse (o' F

T 2 0 I T2 §jSddzO, %
fsolstStedsmisd

1 2 3 4 5 6 7
1 10.81 | 834 | 953 | 851 | 19.34 | 11.14 | 7.94
2 957 | 752 | 6.64 | 7.79 | 7.64 | 6.06 | 7.44
3 11.69 | 88 | 9.77 | 89 | 2028 | 12.03 | 29.95
4 10.71 | 81 | 848 | 85 | 17.24 | 17.95 | 29.93
5 10.93 | 837 | 9.67 | 858 | 19.25 | 18.06 | 29.96
6 10.14 | 10.41| 656 | 756 | 7.7 | 568 | 29.39
7 11.73 | 16.85| 18.82 | 23.78 | 26.3 | 33.11 | 37.98
8 10.15 | 10.44| 6.6 | 7.76 | 7.65 | 6.08 | 29.49
9 917 | 747 | 664 | 882 | 9.13 | 8.01 | 29.44
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SKCNepHMeHTATbHbIE JaHHbIe °
Y= 5528 « 2.43X1 « 1.32X2 + 0.72X3 —
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IS EERE
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{ MzaadQ2i I r Py SIsddz® o L Oodmdksmsd s
o ftesyd Mg CddioCmdrdfL (Isd Stej sdud iBO)dd HOdz

1 ts ddsHjdzd L dzOyjdedy St WWdydy BSO0, H,
slsdetsmd s j dzv dzOW i s d%Aclj %, dzts i) Is 4 |s teddn d3R2.D.¢4Y i) c
By JIst BriIsy fHtod 3y dzgj dzO80F O¢ § tetsG dztsL dzOW

sO0Cdd3 tBtOL 53, O shmdtse j MsMmlsOo
tcjcoto] MMdtsdzdzsets d HdM jemdsddztsets OdzOC
s ndzsdzsedui MEdd §OLOBHISUISPEET JMids ]
ftoesHsdzy dIsj dz detsfls! ftetsyj MMO) HAzW SIsHJ C

32.1.2 [tHjdkdese Otfdeyf ebud §HOO G
fjSkddsor 7 {sdkdMOROtedH s

I ftesyi fieisd A sHJISf tefs@H o dzdi Jff lsk]j di3 B dptOfigis
o o] d3jdfiaj Gk o quii Wz§ s dzd QSO Csds ste’ j dzOC OF c
fesyjMhj Yd@&Skpaydaddsy jls o LUso Odets  dzj )¢
ftod ud dz@dsdlzy j dzs e Oy d sdzdzs 2 ff ts dzv{B4,0pE,0O Yy D 3,0
OctejcOydj2 fjSlkddsar n HOCtdsd)d i
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tcOMmis £Ei@tdpce [ Mdetso dzets?2 o C d&zOH o -fifdiEtevd3 dotaliEo iV
sOCYJ yddzdzs dzsL O. 1 dzV 6] G 0RI8E @Y § d5 d3(3 ek
ftod d3j dzv Is BBss h 28 CesRRf s dyds, MtsH j to
fjShsdzdsdyi Mitses d COkBSEdHEGOBdEESY H
tcOL tcOBBIsOdzdzsd3 Mo dzj Misdes M MBlstelzH dzd €
fdtedsHdud ME¢ 2 sudmistd oi3j BeteOdz dMmf sdz |
fslssCy HIMIsd dzdzdtetseo Odzdets? o SH B2 HdzV I3,
otej 3w Wddz steOydd, Sastts®@Y, gtk v Oows 0O
fsf OHOJ Is ) mMsmizH, MtsH j toy O d 2 CtsdzyJ
f4JSlsddsotsets 64 dzv dz@ ef7® 93 88 80%kG Pdsq d3d3jydfes
Ctsdzyj dzlstcdtcso Odegdw ftsolststew jlsmw HE § sdk
[94, 247, 24829(. ¢cé C Istsls ftetsyj M OolstsBOISdL Jeso
fiosHEZSCISO tSftejHjdvjls HOBYdS HOo dzj dzd Vv ,
¢ ts dzt=de (8.

cél jedtsHdyj MEOw Bydmisec O vaA € dztsdzdz
ftesyd MMz ftdeotsHdls ¢ dtcfpgjods tdjagds cffjjded]
By BBtcOdzj . [frls fsCOL" 90jls, ybkts kOLCE?2
fesLotsdzw jIs Ekd3j dzt h s+ Yyomlstslslz ftetso jHJ
f smewh j dzdz" = BOIls j BOIsdyj MS sz s H j dzd to
f to sy génigfp 291-293).

cé [ mMdetso dzOW yOMmlis LIsdrn dH| dzj 2, ¢Oo
ftesdmMrsHWh dj o Mdzzyoj dzj dL d3j dede" = ©C
fes@jyEtsyd =« sydmlstsS d&Gj BBtcOdzr IsOC d d3q
sdzd o GGidzsodtsdz ttOMMdOBudy @k By dzgzts el
ftesyj M et M jdzdj ®tBh jes EedHtOo dzdyj M¢
¢ i3 Be-EPdzOe L O Mujls ko jdzdeg@ifv Istsdh dd

twH dhfmdzj Hs9 OIsjdzj 2 o dzOMIstswh j,iC OF t
BdtsC dtetso Odzd J  stc i3 oI stORER, O Palzd[j o * &
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e[ Obj B0y M& OV dBsHjd fesyj mMno

Hist zh jedada:

1. ¢l tosdL otHdIsj dz' detslgdf) , dsj Wy lsctOteD W ( tsiAf to
sB) ¥y dgdzr 2 @ tOMmMatH Hjted3j OO 9o tOMYY Isj
B BBtOdzr d By jls B' s slstsy H y(mdg/o ) dade d
fJjd3d OO o dOfwOosdzj degdd detstedzsOdzd ¢ ¢
sforn (fjtejfOnHE HOo dzj ded 2 , sl 0O) d s B
Mofeslsdodzj dzd?2 d3j dzBteOdzr d Mmdzsw 6§ dzw . &
EBtOlsdets ftotsf steydsdzOdz des Mk 3dzOtedats?2 o «
ssdzh ddz@ Mmdzsw o HtsSdr d3j 3B teOdz” dad@ Wine dzg’s It
fstc, wOMfdsyjdd » o d&@j BBttOdzj o tOMY.
O MmMtsfttslsdo dzj dzd J Mzsw cjdzv ftesf steydts
sBtoOLtsd3, ftoesdLotsHdIsj dzt detsfls' d3j d&3B tc O dz'

U ——h (3.2.1.2.)

GHJ T Bt WWdydj dzls ¢ tesi &icWpditg diD dzOdzts mdsdfH to
fesded yoJj dssmis¥ ( #) @B Edz) dedzO @ezlrs]; ¢ j dzv

2. cédo 2 Mlso O G J dzv , Is ts dzh d dzO sBtcOL Iz h
fsMmistsw dadz” &3 o HBsdz! d3j BB Odz ; ftoj HY 5dzOG
fted HBMisdy jdzdd tOMmlse stetsd3 ot sd HiYf dy lsaisf
tcQodzs? g (RBOMMO §iCIsddzO dz8) .ij HGg g P

BOIsj tedOdz dzgsets B OdzOdzM O H dzv éefROY: 6 J dzv ¢

) VO
o U0 o8 PEE
3. cotkdyujmseots it &j BB Ody , L OMGEY | &

f eslsdesisd §slssCO §jClkddzO, ftddsidBsat
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Csdzd yd Msoz MotsBtsHdZ -~ (dzj L OMtste] dedz” ~

M stotsmis dL d&3j dzj ded W Mz d3dz@tc dafst@ tc 1 digisy) d@2tw
or ey Jj dad j 3:

Q0 ..

0o WO Yh o8 PRD
CGHYT € BdzMmls Odzls O, ~nOQOCIsjtedL 2 h Ow MmYf sMts
fster ) sBeOdz . [ @S o Bl B §ishidze fHBdsizC
Md ud dzd2 ¢ stg, BdzsC diolzj d3F A1 t§frHisd@isdsyyid2zo v d3
dzf ftetsdzd yoj 8" = § Sw@[28F L B e jlsmy o &
4. cél o3 9GO o jtorndzEMisd oBd BBt Odz" f to( ¢
mMdzsw ¢ j dzv , Colsster 2 o dasg ez | tislf JOROY Istc @
Yofmlsdydets?2 tyd mlecej[29d;stc d3j d3B tc O dzr
5. ¢cél toj d3w , L OlstcOydo O] d3ts § dzO sydmls¢ iz
zuydls” e Ojlsmw; Mudkojlsmw, ylsts dL dBJ dzaj dad
sydmbsss?, ftsdmn &H[EH. 1MAdDRNEISit B L@ diipd d3ts
feLotsdzvjls ttOmMmhditsilstej Is WlkzdzG yds F(Qa),
{ OLH]j dzdo REIPIdzj@MBAA]( 4§ sdzzydds

[OX O

ol w038 o PR
Isdzp dg® O d M d dss M s - f dzsh OH d L A 9 H ts dz I
o jterndzsiisd d3j dgp g © tizatf!tcl] dss g 2 jdissoy @] 24 © dz
PteOo dzj ded §, sYdMmr o 08" jjc ] dzy difcigiydzdly | ulg te
o t6 4 d3j dzq

~

L WO oL PED

H dzw &ZOyodz: detsects s d3j dzls© 9 toj d3j dzd ¢ Oy
(f OtcOBj Ister M ddeH j CMtsds 0), Ists jMmils! H dzv
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v OB &ZF2PATI A L FEdRBI Ui MS ] §OLOd]Iste’r § ot
fJCIlsddzO-mlisd)Be sd3, f sdzlz yJj dzdz" j 20 tsfdatse
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l atsHdzr | § Ots lTatsHd J (Ot

g te! Y Jtoj daiT, | P, [pH| 1Y 1 | | s | Mu€3 g C,

&B3d dz Ols % | % | S1 O %

¢ B 5 130 | 2.0 | 2.0|14.43| 684 | 125.60| 78.2

¢ 2 5 120 | 1.5 | 1.5|26.83| 57.6 | 915.00 | 69.8

sl 60 85 10 | 15| 222 | 66.6 | 151.90| 68.3

[ s 5 130 | 20 | 20| 12.8| 73.2| 131.80| 76.7

() 7 120 | 1.5 | 2.0|22.37| 50.4 | 150.80 | 68.6

uGo 10 130 | 20 | 20| 27.2| 453 | 174.80| 60.2

cl | 7 120 | 1.5 | 2.0 | 25.63| 52.8 | 105.20| 68.6

Cl A 7 120 | 1.5 | 2.0|14.33| 69.6 | 167400| 76.5

RMMdzj H thds@dzgEs b ter B j SISO, SlsHj d dg -

d wOnMhemBsdisdis®GOyHE L of ta o wdhddas j L dte
BOIs j d30 Is ddgits HNjg' . dzts dzts ¢ ff witg L fdEtsd L © SH fMise O
odHPolststcj Gtcj MMd ts dzdats 2 d dzlfs) i tisdfize 5 o O dedts 2
[ Mdetse dzOW dHJ W ydmdzj dzdzsets tsyj dzgd @ Oded W
Mesd Lwhddd MicjHded gz L OC dzs yoOjlsmw o Istsd
BsHjd € toj Odz dzf B8O MatsHdz f H Odedzr 3

10 sMmdetse ] ©OLwcOBSISOdzdzr » Odze sted Is d3ts @

PfteOo dzj dedV Isjrmdesdzsedud MEdd3 f tefgy jmits
f sy j wigo" (8@ 93.
sOCdd BBLOLd, @O shdsej dsHjdkdt

~rdBdUIMEdn (OO BEHSHMNISES HY S da’ s Mise O
fteddzydf d Odz! dzts 2 e d o3 Qo lstsd3OIsd yj ME ts¢
ftesyd MmMse fJtoJHAEZEY ] O ftesctcOBBO H dzW

fesdL otsHmis 8 f(ridglSgdEiéq 2[M § o 532 QRdzdy’) (e



160

fwisdizj fip 2 (t6OLHJj s ), Ctbtster j Mdzzy Ols

ftosdL o BtHMif des@ish 1 H Odzdz" = tcOL HJj dzs o B Iz
tcjoekzdzdtetse Odzd J d f tcOo dzj dzd v f OtcOd3] Is
ftesy MMse ftesdL otsHmMIseo O, Isdzy . - 5B Q Mff tg =g

. MporpamMa AnA 3anycin 3a8of]a N0 NPOUIBO/ICTBY NEKTHHA -3 =]

 Texmoaormaeckmin IIponecc IIponu3BoOACTBa ITEKTUHA

Hcxoaroe coipbé DTamsl POH3BOACTEA
SI6a0k0 | IMoacoanyx | TrikBa | 3auamal—me| ' Tuapoans | Heﬁ'rpu—l.ma| ].Iem‘pu—l-me|
Apyrue... PuanTpanma 1| ll>ua:.1‘pa1.mal| Cymxka |

e | apaenps | Gnsmsar
[ o
- .
e T

e [ty ovmmecnill [repenmecs | poserp fosmme

(T ) T L
N g T e
LI I (T )

WEEE | oo | ecoaco JHRE Js] | | fGamden | | |

oo e
T r—

e |

Hoomme same
omeperis
Korm. pacTsopa(%) -

T T
e

t Mz BRRLT Rdals jteW j2 M ftotsctcOdds" H dzw
ftosd3r hdzj dedzse s ftetsd [8IsHMmiso O fj ClIsd dzO

tese JHjdeds § o' udmadzdlsg dz' dg" § MY ]
COwdud Mis) sfdmodd) HJdOB]Sd figshidsjsdrc

331 " Hj dzjfdz® js dzy j dzls terd jedeSo @DRizEdj dzls g W d S Oy d

33.1 JruHjdzjdedj Mmr o tstetsls tsydzdzd dim jo@Cadz -
BjlsBHB

I yssmdzijHdeJ otej &3W f§Ytsweddzdm! (tddyd
frostslsCd fklsjd YwoCtydsddess Odd™  J
B BB Odzdzs? sjRdedSqd d dMisd L soOdedy § 4
AjdjMosetOL dsiis! § tod dj dzj dzdpvj defttsse’ Ris et
Coyjfsotsd §odzyOjdr i BjdStss’ & € day



161

Mo s2 Mise O3], Ptictso dzj d©3 dBOIs§ ted Odz! dz" = (
Ctsdzyj dzlstcOlstse d o j dzd yddets?2 f slsjtc! B dz€ (

O dZ2OdzdL o tsL By desMls j-H sSdsj BE tad dadzr - dzjdifj t
1 Cdzsedyd MEs?2 Byd dz€ . sdzj HEj s BBtOISC
Isj n dzsdztse d W W dzw j Isfpw BJLiGj OG] dzlsdats? .
YyJ dzj MssBteOL desMisd B 3B tcOdedz” §| d3j IssHT d
Codb tedtolzs "  B3OL 63) trfsdz@REHAA. | Miso |

] L Oo dMmd &3ssMmis d tsls tcOL d3j tets ® yomisdy
Wddzt steOydd, fHBGOLHjdVvEI yYjlsrtej Isdfo

1. [dStesWdd IsteOYydet Is(sfdg ) f tetsyg MMJ tsls H
tcOL 3] towld®) OdzC0ds. 1 L Istsls HJOf OLtsdz s OH
BsdzsC O d Swkzfdr § ddyg dzdzr SOLJddzO. [ A

2. 0dz! stcOW ddz! Iste@yditlss(dp Amfltesy g Mg tSIsSH J
o' MisS sdiswzp'Cizdp j " j Mise © (1{01 05 tc @E-8RP Adteiaif
Il 1 lsls HdOfOLBdz f csf OHOEIs COLjddz d Mmr ¢

3.1 OdetsWddz! IsteOylde + k) f tesyj My SISH
tcOL 3 el d3C PO 4d ddd, 000,10 Od®dpS tetsdz. 1 L Istsls H(d
d Qs dmdzsisT .

4.[BtcOlsdzr 2 i ts(d (Netsyj Mj lsHj dzw!
tcOL BJtesdz Bjdzij 4 O, 0005 BEB M dBsdzj ¢ Ezdw
[ A, A d 1A fteslsjcOsls ftod ldshmdls d
Cef Md3r dzv  ftetse j Hj dedss ifistetsylzitsh) A o Jofj datd j
[297].

l tesyg MM’ Bj BBtcOdadats s toOL HJ dzj dedw ok
te d Mz d34.J[293..

dsMisOe BL'gyJ e thj H j dzj dezdesects M ff sdgsh ¢
MsBts?2 ®Gldsmdlsy dz' dets dzi Bsdz' h 28 dsdzj € &z d
OBddes S dmzsls M [ [ 18,4 Cr1 O.



162

\ﬁJOQISJth’q’, N dte, QOLJi

[ A 00510 &S ds
{2 1060 ()

V sOL jddz, Mmroeottslssyds j BJ dz€ d
U A -0, 050 &@ @1 Q -
t =102 Olsd.
b B detsS d MaztslsT , ZOSIssL O
1 A -oooomoeggw -
t =138 0Olsd. Q

[[ < 0,000%%cgdzq’ d dtsdz -

{ =2060Isd. O

t Mz dz2®L1.73[.j d3BtcOdzdz" § (tetsyd MM d Blsc
yomilsdy @PBElkzss O

rdzv or Hjdzj dzgdv Mmr osteslstsydzr = B J dz€ 59
nletsdBOIs s5c28930@ ¢ § 296 B0, O Hd&zv dL Ezyd ded
MsMis©ea O dmMisdz L 2 Ismw d3j Is ts 865 266,130 tzdzis ts Gzt
ftod d3j de"oj dftisdisizj v dz § o t6j dBY.

1 O3 tOLtOBBISOdZ Mjdzj SIsdodzr 2 d&zOB SO
dL [ 4o dBdatsydts?2 WOoBttdid cuOtsHOle dO Gf
Iso stetsy des?2 BFfo SWisdFGJRB] SSHESBR @B dets BIsH §
fu s Lg.fcHIEQHf:dzdj Mr estslstd HB 6y
CGstew yj ? MmMrotstslstd dO dij B3BtcOdzj PSY 54
Vo175 (1 dZOHdYtste,  sMMdw) .

[ dzw C 5 dzls to 5 dzw MsH J o) Odad W Lgw B '
WslssC Odtsted d&3j sted d 268 dj IsSS@f chajpsr @<y Is tdts W ts
(3D Agil ent HPCE G1600AX, wwz¢). g1 dzv



163
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4 tc J| 1000|4,6| 2,55 | 840,0| 1075,0| 13,0 | 1,934| 540 | 7510 | 2115
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164

[ dzw syJd dzb ftoed d3d dzd dZtsMmis d tcOL tcOB s
f OtcOdzdzj dz' dzr 2 fJsyifmm GJittjtcOBslsSd [+
9" Hjdzjdzgdw Lgw [301, 266].

s O¢ odHdes dL H Odzdz" n Is OB dzd Y 3. 3.
fMd dzj CIsdo dzts slsHY @V f dsdzQ gd Hwlzednrm dzdL § 5
10 fijtots?2 MisOHdd d3j ddB teOlslal j BWSY IS OL gf dasfls
d Odzz Bkzdsd dzO, Ctslstster j L OHJjteydo O Ilsfw o
B BBeOdzl 769 [ ftesflzmCOEN j2 o jhjMmisagd dy k
Cdzyd dzlstedtclzjIls Lg, ftesfkzmMiOjls d&OCIktLE
Wddz' stcOlsj .

glsjtfjdg@ ydmlstslsr Lga B" &zO OdzOdzd L dtets
fted foRRshd ftosctcORBB Csdzo jtelsOydd ¢ tsdz
Software B.02.01 SR2 1 dzw tcOL H J dzj ded W Lgu [ ¢
COf ddzdzw tc dzOW  QNSADXED dzCtEO L (B esldls 95 Mmd3 = 5
Hdzd des?2 70. 0 c &B.

vlsOdzH Otclsdz” j B j dzC-lfg B  tc@selz’ -lsSde dgafifege, [(JO 1
66.0 Cr0O d 14.0 S50, Mmttslke Pkldsp deds)s
t OmMsestcr BJjdZétse B' dzd ftedeslssodzi dz@ fp d
(te1 2.9) M HBBOodzjddid3 1f dBsud o dds .
dmMf sdz' L sa Odz 9 COyYJ Misd jnjo jeOmfisjpdstis ™ 1+ dzii el
COf ddzdzw tc IsHedsW st jdaj ® W ddz' steseo Odzd iy Yd t
HgOM stesd3[265]. 45 S O3

Cdzj SlstotsWistej OB fls OdzH O ts ldndzteastis s Is ¢p ¢
BjdzStso" Hjdzj dedetsets f ftodd3j daj ded j O3 H O dzdats
33. 1. 2 (0 d B) . { to juHtdiflssChplaiey odadg’ d2d j tod M iz
fsHIso jJtleYHOjJIs dHJ dzlsd ydetsfls f sdzlz yj dedzts 6
Nd &z SIsdo dzsfisd tOL tc ORES|Is Odzdzs e 5 dzOd3d d3d |k



165

DAD1 A, Sig=200,20 Ref=off (WHEY_PECTINISHODNAYA_WHEY PROTEIN.D)

mAU 3 12.799 - B-LactoglobulinA
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E it
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15 ‘ ‘
104 | \
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9 ANas = 8

: N gy )
04— 135853 6004372 43490124108

T T T | T T T ‘ T T T | T T T ‘ T T T | T T T | T T T | T T T | T T T ‘ T T T
2 4 i 8 10 12 14 16 18 mi

DADT A, 5ig=200,20 Ref=off (PROTEIN_DEFOULTVSIVORCOTKAD)

mAL 3 13.304 - B-LactoglobulinB
13483 - B-LactoglobulinA
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1 2 3 4 5 6

GENU L/200 1:2.0 (C&") 310 6.0 76.0 124
1:2.0(Z%) | 290 | 28.8 | 80.6 13.90

GENUL/200 1:1.5 (C&") 340 6.7 95.2 14.0
1:1.5 (Zrt) 300 28.6 80.6 134

GENU L/200 1:1 (C&) 200 | 11.0 | 833 5.3
1:1 (Zr#) 450 | 10.3 | 99.0 11.1

GENU L/200 1:0.35 (C&")| 260 29.1 81.8 15.6
1:0.35(zR%9)| 300 | 31.0 | 86.0 145

I fc Y [-12052.0 |1:2.0(C&) | 215 | 26.1 | 587 5.5
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1 f-c Y [F12052.0 |1:0.16(C&)| 180 | 30.2 | 39.0 4.3
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1:1 (Zr#) 140 | 167 | 715 20.4

1 f-c} z8560-1.8 | 1:0.16 (C&)| 120 | 227 | 702 117

1 f-c} z8560-1.8 | 1:0.16 (C&)| 120 | 227 | 702 117

1 f-s¥r1-2§20 |115(@%) | 340 | 4.0 | 57.78 -

1 [-slr-2[-20 |1:1.2(2Z%") | 280 5.3 55.83 -

GENU L/2004 L g £ 1:0.5 (C&) | 220 | 39.00 | 48.40 11.00

GENU L/200+# L g 4 1:1 (C&") 370 20.08 | 59.20 8.00

GENU L/200# L g+ 1:1 420 23,2 68.54 8.16

GENU L/2004 L g £ 1.0.5 380 28,6 50.20 6.61
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pH 1.2 pH 6.4
1 j Cladjdd ¢ k*10? n R? k*102, n R?
min*t mint

6:1 2,32 0,69 | 0,99 0,47 0,075| 0,92
3:1 1,48 0,54 | 0,99 0,93 0,16 | 0,85
1:1 1,70 0,67 | 0,99 1,05 0,18 | 0,73
1:2 0,87 0,19 | 0,92 1,47 0,24 | 0,8
1:5 1,50 0,62 | 0,99 1,52 0,24 | 0,95
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