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biledmba  wradsmen  G¥UUTE 2 Beomesd GuTeiB  sleMdlsd WHSHTH CUTGBLEMENT BHHd LWSLGHSHID @ CHmPsd HI LD
o _ultuguyssamddwngd. usBam 2 ullt  Qur@mLsenter urdleflwr, yehend, uTdssT wLBBID OsTheogiens, GCeousntewt SfleyseT b
wrassmen LleneniiusTe plwiLGans. Qbs elwisads sl Goguls, 2 Goors Suweisamst HoH@GL LCum 2 ulife Blehdlll QurmL seflsr
2 MlehdHld FHmeidewenil LMY elleurH ool (BHeengl. dnpHeond, 2 ulfluller bHHampIbeTlsd 2 6iTen HITLTHMI6D, w6 LMD LTero@UTGs
BGumei CFWeOLTL(hd Gddelsn 2 ult 2 NHlehgild UBBeLHsT aleuflbsiul Betongl. 2 ult o Mehd Lewemiiiy GuIpsmBulb, o uliTuglis
HaITFS CFweH(pemBmWIL LUTHESGWD STFealissT GUSHHID uley CFLWILLL (BeTongl. HauTsdd FGalLBemsn, Quibsailulsd WBHBID RHBETH
LWeTUBSSULGLD  selsoraflest @Gnidga eleugorer ellsndad aupmIBLLL (BeTengl. G, (Whmew uJTiiFdseisd sSewLplwiurL  LsdGsump
o uiTeurmLseflsn 2 Goors LiensmiliLsHmenr CsTem® @® (WemBLLUGSSUULL @ULiB  eupmislul Berengl. HemgpuliT o ulitugliys seauTsd
OaTLTL»L W Lf&Fmensenst Spule)] CFUIH H6T CQUTHSSLOTE HTa| (PBHEHD aleuTdHsslLL Bsieter. OHTLTFAWTe SHeBT HihHaMlis,
2 uite_mlehd Pirtiutul L uheEmae Byemsv &L Leniolil] Ufbaenisaliul L 8sHT{h, DiHhet OFuwsvamemnsr UTSHs@WD Sryemilaend eleurasalill (Heise.
Abs UIe| B BMJ (LPeVLD YUIISHEIBETE O BID E606VMDeD, 2 6wienld Gedad 2 ulite_plehdlll QurmLsemen UNCFTHmen QFuiaug eudwib
oTen  UMIUWBISHSLILGEBS. DQeueutyl @bdH SLBdy uleutengl, 2 ulTuglisseaidd] OFHTHOBI LSHH6 FTHmemseT LBBID SBELTMHSW  Hlensv
HULmIHmeNSH HMHUCHTH @bdH UJTUIFFUTEL 6T606M6D HICTTEITSIENEN AUPHIGID 6TRD THTUTTSSLILIGBS MBS
WaHEW aurTHmBdseir: 2 uITUTLILESMTES; BT HIb; Her 2 Beuramssr; sWebT s&sHefi; BruuiucL Bysd; Fwbstiubeney; Suwibseluie;
CamiBaFTeney HLl6YFH6IT

ABSTRACI‘

Biosorption is a technique that can be used for the removal of pollutants from waters, especially those that are not easily biodegradable such
as metals. A variety of biomaterials are known to bind these pollutants, including bacteria, fungi, algae, and industrial and agricultural wastes. In this
review, the biosorption abilities of various biosorbents toward metal ions are emphasized. The properties of the biomass constituents and the role of
functional groups, such as carboxyl, amine and phosphonate, are discussed on the basis of their biosorption potentials. The binding mechanisms, as well
as the parameters influencing the passive uptake of pollutants, are analyzed. A detailed description of isotherm and kinetic models and the importance
of mechanistic modeling are presented. A systematic comparison of literature, based on the metal binding capacity of various biomasses under different
conditions, is also provided. The problems associated with microbial biosorption are analyzed, and suitable remedies discussed. For the continuous
treatment of effluents, an up-flow packed column configuration is suggested and the factors influencing its performance are discussed. The present review
also highlights the necessity for the examination of biosorbents within real situations, as competition between solutes and water quality may affect the
biosorption performance. Thus, this article reviews the achievements and current status of biosorption technology, and hopes to provide insights into this
research frontier.

Keywords: Biosorption; Water quality; Heavy metals; Wastewater treatment; Packed column; Isotherm; Kinetics; Industrial effluent
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1 . QIP(LpsHID

yoludenr GuoBuginisd 70 sFoHeldsHhemnsdd OHmemi BIT6Ig  HLD
FrasHHeveinen WEeD AOSS RUIBend IeMDTGD. Sbd
wHOYOSS  Hyeud @Revevreligsy, LUl  BHTEN  EUTIDHMS
ReLUTHHTHNBID. RbH 2 _6WIeND  LFeIsOTd 2 emylLBams
GTNBITEVID, BT  eueNhGefel OT&H  6lIUG @  CUTSHieuTeN
Bapamadall Lg. @iiurs GnT Gufigd urdssiiuGaCsm®
ueVGsuemen61fls0 SDIH60T 2 GUTEMLOWIT6OT GBTbsHHMBUID
BbHINBSBSHI.

BT IOTHLL  LI6D  (LPSUBTT6mIBIG6T 2 6iTeNen.  S6umens,
GBry LBEBID WMBIPS WITH SHTITNHNTS  EUMBLILIGEHSHEOTLD.
Gwylp omgH  HMyenldmeilsd GHTIHOHIMM, 6TERTOMIUI  SLENEVEHEIT
BEID  SWPeBT  &HABMAI  Blensowmisaied®mbsm  Calsialmd
BPBET  PDWeDel  SLBGL.  ACHFLOWID,  LOMBPSH
HMyenfsefled  DIGHHION6  060T/HeVHHlY BT OBMID  LOMLDHBT
S E Wl SILBIGLD. QurasIITS LD §:85B6M61T Rrevin(p
aIGLLseMeT &SD aImEBLILBHHETD. Dened &iflD BWID  Heflo
LOT&BHNMTGID. HAD LOTHFHHHENMTOIH CHTIIOHINB HEMTLILITEHIHEIT,
2 uflite0®mevelser, L&A 0BT6060H61T LOBBILD 266
USLIUBSHSHID  BPeYE6eT  CUTEIBNIUITEGID. SHelD LTS SH6 60
2 GeuTamiseT, 2 JrhiGeT WBEBID GeTsusims CeueiGuimBssuTed
gBLGBLD AO6VHHHTMD YHlulenal CFmD. RbdH S U16)bHL (BT,
HAMD  DT&HBHM6D SHpaIBLD 2 Beomdnhisenem L (BID  HHEHEHED
Camemi®  eTSHILL(BeiTengl. SeueyCeorsomangdl, OHTHs0SHIMB
sfeyseilavemen QuUTsITeN T&H QUTHMTGWD.  GaID Bienel
hFHSHHHMD, WLBOBID UBB CBTUI 2 WL Thdd  FnlguiHTe
AmEBGW eem SNIWLLBGSBS.

2 Geunamidsll, &ImIGD, 2 Geursailulsd, LT,
Wlssipeord, Bomed BBID 2 Bsursd  CLHEHBBISHH 2 L
U  OamiBamLmiseisd  elfleures UWETLGHSLILIGES IB6.
@Qeeurmres  LWSTUGSSILUGL 2 BeomsmiseT, G Tisosienm
sfebelled memlFomer Senalsd RBHEB@GLD. BbH HHeuTens
FHAHBMNHBHILLTIOE  GQeuelGuBBLILL LT, 2 ulTEeImisEhdE
ShiEg  alemenalliLigl L (HLOLEOTIDE  HBBIFGIDNHE LTHIIenL

JBLIBSHSHILD. Gogibd, 2 Beur s mIGBemeNT LDHBHMRUDH BT
IWHHCaT  puitdl  [1].  pdalwrer 2 GeomamIGeTTe
uTeJ&FID, FWb, Gsllwid oBpid  @&Cyrwib(VI)  oudluiens

BhEFFTE  SHIUUBSemen.  EHFOWID,  HTOFD,  HH60,
GamumeLl.  IOBBID  HIGHSHHTHD  Gumeiy BB 2 GeuTsmIGeTey
hFHSHHHMID ReV6M6. cTaolenid, Demeudbee efifleuren LweTUTH
BB SFEfbGHn  ealamed  FBBIFGLMNSE —UTSHemL
gBUGSHHID [2,3]. wlyeluwid Gumeii CrigBuimBlusdemL L igls
alagsHHeemo BBID SHfubsd Csmem BHTH Fflw GFplalsy
FL Sl AFFBIGHHMe0 GeuelILBSH SIS eTBen.

QIeNThd  LOBMILD  eleN(HLD  BI(HHeML, GHTlsvHImMB
BL_6)19 60 & H6IM60 Amba OeueGuBBLILIGLD LD &1 &5 &H61T
GBHH &(BHEMLDULITE0T FBBIFGHLD60 &L BLUTHES6IT
B HILGSHSUILL BETONaN. JAHTaUH OSHTIHBFTENH6T ieumnslei
sfeysemen CeusfCUBBIISBEG (W6, SHWaBT HHHeML cpsold
IOT&HBHMEN DHe QFle)] AIIIDLBEHHEHN GHMBohs BCalswiBLD
[4] eelamid @@ &WebT &dHeMly eaugFd BiTey OFuiwd
(psiTeniT, SiHeT  CFwevgBenerr leus  LBBID  Gurpsluiwied
BammHemen clpsvld yTUIBsIII(BID [S5].

2. faFng (pempameeir HewIGemnm L Lb

2 Geurald  Qdmewi  QFHmPevdiens  Hlfeymemen  FHH B MbHD
UsLBaIml 2 SHEAH6IT LWGTLIGSHHIB B, Dienel GUITHIOTS ET6uiH
Qup Ufeysefenr S eumadmal (2 _ulyss wBpid 2 _ulflusd
(LPEOB&EEIT).  BIPLIgHe0, UFLLESTFS, Swei-ufiorBp, Feie)
wppid WeGaudHulwsd CHTHeOEI LkissT Syslulsner 2 ulymms
(OBE6M0 DILBIGD. UeTed QbLH CHTHEOHIL LIBIGENTEIS! LIsv
AFHTOMB  SDIDFHIBM6NS  OETemiBeiengl [5,6]. Deveal  alenev
SIS BIDTEHID, FHBBIFEPD LUTHIIL gJBLBSHHIMIUTEHD LDBEBID
GHMBHS CFWLILH BN OBTTIL HTHALD LI60 SYFTUIFFILITETTSHENTEL
SwitiuGeitengl [7]. stenBeu, sIeyBT &SN, Hmsniowime
FBBIFGSLNHE UTHULIV60TS OBEID wedauTer GFWsH(LpsHBenU
SPw uevBaum SITIEFF ST BLbBH CETemih Smddeimen.

FIL  emBEefley, Lew  SUITUISFFWITENTSH6T  HLleuiT
FHA M0 2 uffluwed (LPEOBHEM6IT (OEIEIC] Qeump
CuBpmedement  [8,9].  GeusuBoup 2 ulfluisd  (pevm®sit
epsuld 2 BeUMHmIGEmeN  [HhbdHeomd. @GMilums, o ulflusd Ayl (B
wppid 2 ulTtugliyssarsdd galu o ulflued GFwesd(psHBHET
2 GeuTaEmIBMmeT  [HHdH vy  OFWeLHBenen  GETeI(HeTeNS
[10,11]. o ulflwed Ayl eeiug 2 ult OFs0EemeNd  GBTemIL
GFwesvapsmB; SCHFwWID, 2 UITUIILSSTEFS eTaUSH SMBHS
2 ulfl Qurmensen LWGTLGHSHINSTGWD. Hlevellwiors, 2 uffluied
HILG ereiugh eurpd o ulfl QFsvseflen cpevld HEFLIOLITHEDST
2 _6IT6NTHRIB6D 6IOTLSTGID. Bbhd HFHL QUTHETTENSHI, @ CFe0606
2 oBem  QFeiml, GFedFele) wWWBWID LIB GFed UTHBEIBEMNL
Gaimhg oG [11]. wrmres o ulTuriys saTFFuneas BBhs
/QFweomms 2 ulflwed GuImL semend QHMemiB  HFHIGUITHEW6
BHGD CFWLOIPHBUTGLD. RbDH (PeBUTlsL, CFOSFAITHET LPsOLD
BEFHUIQUTHET 5bHLILIGBBSEI.

o ufitugliyg  seur&d THEVEITEHEN6TTED
CamemBetengl [7]. QbHevsiisen &6 CHTHHSLILIL (BeiTengl,
(o) Gweomm 2 _uifldsmen LWTLBHSHHINIS! 616l

usv G L

(&) oFs o2 Bunrs OCoflmeuds OBTWHIL  SHHEBHBELD
LWISTLI(B & SH60MLD.

(®) CFweomm 2 ufflsenen LI H6T6ETHH60 CLPVLD
LOMILILIGATLI(H & &HEVITLD.

(") QFweoum’ bF OFeve)] LOGHOD HMBE).

(2) &FH6OLILDTSH Q&mLiT B0 T FHHHBAINBES
2 LBWITSLILIBHSHSH60TID.

(281) SiFHBLOTE  SILO6V/HMT  HeilewId OBBID  GeulILiBleneouTsid
GaweoBm 2 ulflesmen LILGTLIHGHSHEOTLD.

QeluTml  @He  FIHBIOME  LIGWILH6T — HTJemIond,
2 _ufirugliydsaaltsd FfuGHH W 601(H 6160 VY
ITIFFWITONTHET  BEID OFHTOHIDB  Hnieuemiseer

HOUNTHNS FTHIHIGNENS.
3. 2 ulite_pflehFl QT SH6rieh 6UENEBBH6IT

2 GeuramiBmen  Hhbbdmigul 2 ulte_flehdll  QuITEmHL_Beme,
ursleflum, yehews, urd, OQsmhBaTensy B@ID  GeuemTensr
sPeB6T S  CQUTHITE  QIBLILUBHHEOMD.  E6lalnendhd
2 ulteur@mLseEmd, UBam o Bursd  Sweiseled  [Hev6L
2 _ufitugliysbaalTsd s HETMLOENL OeueiILBH S eiTerenT.
1980-®6flei  (pBUGSHUTeD, Feov  Hmemamuifseiesnr o Gsurs
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2 _GTOIMRIGH0  HMeT  SPWILLLE.  RH6T SIS,
BFFHBHEOEMUTE  SgliLeLUled L  UImiIFd D dmsaHei
GeuefulL i’ L g eTelipmend, @emel  DimaHHID 2 _ulifluied
2 Bouors AILG SgliudLedwd OCaremiLsT@l [12].  dev
pemhEEnHHl Ler, Gubul L syyriiFdsefls apsold, Gaweoms
/@mbH  HlewTEmIUNTTETS] LsL@eumI SuimLwisv-Geugsuuied
CuT(LpewBHeMe cpsvld 2 Geurd DjWalBHemen LlenemrdsHeals0605)
aeIml  SILBWOLL LG ®RbH UHw  SewiGLIQLILISET  psvlD,
o uilitugliysseursddulen WBHTen pgmuiiFs), (WpenGamBpL DL H
gyrenomen 2 _ulire_pfehdlll QUITHL &6 (LpeTGOMAWILILIL L .

3.1. urslefwrellsn 2 _ulirpliybaseuiTsd

yCrramfBwml &6 auensedwl  CFhsH, @ram o ulfemiserisy
Uysren @ urslefwum Qu@L. Siene LDawT LoBEID BT Hlensvserien
FPBOMH  STEOLILBD. ursleflwurenen Gsmemeyuifl  (2_gryemibd
L G LIGL THTSHBN),  HWIBE6T — (2_SHMJeurd Cudlsvsver),
FIps0 (2 s Tgewid T  CHTGeVEy), P  (2_SHTFewID
F 1 Ceomremiodiary) 2 _eieil L LeLBaIMI allgaIkiseflsd STemrevmiD.
SIWHH LTSl clenssenlh eremMenowimer 6Fsd ienOLIenLIb
CaremngmUUBHTH o _uljemieled &m GsoeorHBUrHid  GFsd
FoUenTd OCBTeulgmbHBEH. UTdeflwmeles 6Fed &Fall, 0Fe6
sLLWIIBEG ULHMS aIDRIGHBH. pUTed RbkH  OFsd
Fougmengl, OulngBLrdlemenasmer  (LITeV-N-iflenl 60 EHEHTerON-
mIO6N  LOBMID  N-FenL 60(pULITLOS  DLB6VID) SHMTEIIONS  LOBM
mlewamiuiflsefelmba CoupibBEama. Bbad CULIYGL Talenensms,
urdleflwm Gaed geuflel HlgedHaenLOMmWLLD, QF60 6)IQ6IGHMSBUILD

SoreflbABEHl.

CeTeLIT [13] FEPUNBLILIGI wrQgHelsv,
QU BL T emeras e, QL bsTuls LOBBILD QL sbuygmenid
SlfleomiBeMed 2 6iTem  eIFTOMB  CFweOLTL(Bd G (HH6IT

ursleflwmeler 2 Gsurs Lewewililsnr GUTHI (WHedemd GQUITBILIEHLI
gBPBH. 6w  BTFHHeTemoulled, uTdleflumr  GFed  HeTH6I
AFHTOMB FhHmUWL QUBBHESGLD BHe HTrewions CFeogieuler
Qparwen  CFWeHILITL BHG(HH6T  BHTndHeveten o Geurs
Slwesemen Ceau@GeauTs HauThd Qs [14]. urdefiwrelsr
o uitupliyssaitsdd FHpemenr fiw 10& HievewioTe FTUIFS
NEywited  [15,16]-wimsd  GomosTeieniiul L 8xHT{H oL (BLilsLevTLOEy
ST 2 _Beors o ulTUFUGESHTFS HHHMS elewiad G &HE
Camemiy  Gaeiprr. @sHB@Ulst U uTsleflwr  oIn®HH6l
2 Boors 2 ulfl o fehdsemmad ulbsHDISSILLL &L  Fev
uweneten  umsbleflum 2 _ufite_plehdlt QUL serilen  E)eumigber
WesTeuLOTEl: GLIFs06v61, &Gl TGLoTeTaIY, BTTefLITSIe/f LD \DBBID

6TOL G LIGL msmioenieny.
S Leuswent 160 2 Geurs 2 ulTugliyssaTsfuied
2 UBWTaLLGHSILIL L flev uméslefluim 2 _uflire_nlehdl

QuTmL_s6efell OFWOHMST FH(HBHIOMEH HILILIL (BHET6NSHI.
3.2. yehswauwlen 2 _ulimpliysseuirsd

Uehema eueny eleMaTaed, urdblefum Gumsimlsbsomiosy,
2 wir 2 ulfl elmenFFmevd SHHASTHEAD RHBGLD. LLEHDHFHEIT
OBTHHH6L BTN BHIMBHMEL LITUEOTH LIUIGTLIGSHSHLILIHE HTmB6T.
AQbd CFHTHBHIMBHETN0 BHHH Lehend 2 ulfluisd sie|semern
GTeMBTH GHmBbHSH lemevdh@ OUBLRUID. © BeoTd HoHHIHSHTH
Qb L, G6hen & o _uiflsemern o _uiire_plehFIGUTHL SN
LWSTUBSSHIOUSHST  (peold  FDUBSUULL  COsThBaTensouile

aumauTenw  GobudHs (wWigujb. IG5 Fowid LCLITHL Semer
SIBBBILD CFsva|®eieim FEMLOMWIL|LD SMBEHD (PIQULD.
Guab @Uyeheng o uiflsemen  pUIeIEHIG6T60  sl6rflenLOWITEN
OBTHHH60 BILLIBIG6T OBBID  0eeuTel  eleNTFF  HenGUT eI
LWeTU(BSS _BudbHd GFuiwiwiguid [43]. fsv LWeIsTeN L 6hena
2 uilre_plehdl QuT@mL SHerilenr evmhiss Lleiieumonml: ASFrLeM,
SYIOCLITES V61D OBEBID  GlLIeF LD EeMThIHEIT.

BTHH SOIFIHHE LGB o GeoTEmsemneT HoHsd
ABFTLIeTD Wehewd  LBWTaULBGSSILIL (BeiTengl. W,Gyeiluwid oBmID
Camliwdemnsd o Blehg ABFTLIN DpislFerd o &hHdH een GLFTerd
wBpid  Geurevervd [44] HeWILPHSHNT. BbH LLEHHFWITRIHI
BMIHSHOMD  4-60, 180 10&)/8) 2 Geors o 6iloumhiE@ Hmever
wBymellwd  omumid CHmilwsHBers  CeuafliLBHHwIs. Gevib

GLmlesr oB@ID uevl [45], MACFmIO yidlFerv-en 2 Geonsd
2 flehdl Grwesvdmenesr UGB  Hem 2 GevmsmIBeTTEIWL
STOTDID), HISSHHTHIOAD), ST Ouid(Il), urhygndl) BEID

FU(ID) pFwaIBens LWLGSHS &L lghsrligerT. . .ouGymerd
BBID  UeT  [46] SieuTEeT DBhHEH AwFUBB  ACFILIEID
iBFov-edw o ultuglys  seatFFl  Gurmentas  HTOFD
BPHGHHV60  LWSLGHHWCHTH — SUJIbL  BID  SHTTSHHEI6HLD,
GamLTy  Gpyb, by STOFLIAD-HHer  QFSley,  Semewr
Swel, LmbSHeTEnHe0 BEId o ulTurliyssaTddll  Gummeer
wpILwWeUT(h  SpSweuBpllen allenenalmemen OFLBeNE BHMTF6060
USSIHHEIT. SeuTosl  STOTDII) o ulTurlyde  SeuTFduller
2 HhH HMIHHHMD 6.5 slabd @RbdH GFwsdopsns Gesulil
SJBL(LPDB  6TERD  SH6WTL M [HSH60NT.

SYIOCLITES6V61D SIS 6IT b &HH6060
Q@mBUTEID, BHEOWBIE  GFWsLLLL Hedewev. WBrefuid  BEBID
Camfwn 2 uiTiugliysaTFdssns QLFTEV BHBID  Caursverda
[44] uevBaupl OETHHH OCFwed(penBHaTeldHHILD 2 ulfluisd
FHFHEMNUY  AmevBaTedBhHHID QuUBLULL  Sifle] HiewemuiiT
2 ulirorgflaemen ITUibHeT. BHe (Wigelsd ule)] GgFuiuiul L
L ehemFHeIMed er06lLiiedlsverd Senmidee (Herd6liigdsverd Gl gerd
LOBBID WL eva el GHmBhd WEreiw wBmid GxHmiw
o WimiugliyseuTéddlsh Hpenend ST BousTed HapLllbslLl BeTengi.
SUT OBEID UeoT [47] FWD, ST LOWID, STOTD WBBID Hldbssd
Sweiseflens  BHHesL  LehenF  De6LITESsve)  eBegTeN
FTHHWSMS WHIIG CFUISNT. 06T sverd speyr aum(pLd
2 uifleows el erddFeng OQFwwiulL (15 Bl 0.1 N
Gamgwild  WABIITHMENVB  BTLHHD QETalbsiul L) o uif,
SIPE BEGHH0 FHmemen FLGHHeL (7.24 W0&/&), ST 1OluGHdev
(3.43 108)/8)) BEID HTOFHHe0 (2.16 WH/8) GeueilLBHSH WS
96x gFwwbd, eurapw 2 ulfl  EVGLITEIvey BEIT UMD
werFaFemg OFwwiu’ L o ulflowel. oiFs HHHe0 HHEH0
Hpemenss  (1.75 10&/&) OBTewiLHTEH S BWIlILL L Fl. 0FH
wBpId  ueoT [48] Gaxmed uspeBL OFHTHBEWeEeNeNHHS
SfleULGSHSIUL L Lehend o ulfl ero6ligdsverd Gl 1 ir-
meud Carei® @GCImAwm(VI)-enwl DISMBB  (LPUISTBEIT. 2 60THSH
&1) HAFwg CBOBTENIL. DerO6LITESevery Gleysl L 2 ulflenwill
LWeTUBSS 37 OFevdlwend, STTHSHenD 2, SYi.L1.610. 150 LoBBID
25 108 /60eyibu 2 Beurs SwemFoFmlalsd SieniFfdaaliul L glev,
SFPBULF  GCIMAWD(VI) MobHs0 QFwsvadImen 92.8 FoHelldsb
ot SIS L&l

I6bs  YITWIFAwneniTEeel,  GleiAa D GehiS6IT
UeLBauml © BeVTHBIFBEMET HbHAIGVEVFH! 6160 DHEMLITEITLD FH6TITL 6.
2 Hiyewions, Gamoied  [49]  GuelFaund Bt reiBiH0
N HHIB6I SHTOTID L IGRIEL: HITL_1QUGIT6ITTIT. Gogid

DINERVI:
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Sl Laimed 1. (WPhmsw UITIFSHseMed Sempfiuiinn L

unsleflwrsseflsn 2 _Geons o _uliujliyssaisdd Hme

2 BouTs 2 _6IaITRIG Si6N6)]

urslefluim elens 2 Geumasid (D) &) FTEIMBTSHTILD
gCrGLomsamrerd HIGIL &CymAlwib(VI) 284.4 [17]
FCrGLomsamrerd B ST LOWID 155.3 [17]
CLFsv6verD  Firgheveisrd STLLOWILD 26.5 [18]
CLFsV6v610  CMBITUITE 6V6ITEID &GrmAwib(VI) 39.9 [19]
CLiFlevsvery  BevL 1o Gpirerv@Limyerd S 10wib 85.5 [20]
Budlevsverd Bsul 1 Brmerv@uLimyerd héb&H60 44.4 [20]
BLIAeV6v61D B)6UIHIH6IT STOTID 16.3 [21]
BLdlevsvery B)evImIG6IT FELLILD 92.3 [21]
BLFsDsv6r0 BEUTHIGEIT FFWLILD 15.4 [22]
CLdlevevery FLga o) STOTID 20.8 [23]
CLdsvevery FLugaisrd BGaxmluib 71.9 [24]
CLdsvsvery Frugaisrd w,Gyesiluid 52.4 [24]
Cudlsvevery gyflsiigdliLicorFsr0 FFULILD 164.8 [25]
CLiFle0svery  SfleviegliL et lerD STL_LOWID 59.2 [26]
Cudleveverd  HiflsigdliLicorFerD &Gymdlwid 71.9 [26]
CLdsvevery sifleigdluicrdlsrd SOy 39.8 [26]
CLiFlevsvery  sfleviegliL et lerD FWILD 30.8 [26]
CLiFlevsvery  sflsvigg)iL e lsrD héb&H60 43.1 [26]
Bl ACLITGLoT6TSY) WY BULNTEVT Sigvidleiluib 55.2 [27]
Bl AGLITGLoTsTEY) WY BULITEVIT G&GymAwIb(VI) 3.0 [27]
BTnITSIeMND FbiLy Gamflwib 46.9 [24]
BMTENLITSILID FbiL) wiGyesiluid 21.4 [24]
BITONLITSIRMILID & GIPL TLOBLD FFULILD 567.7 [28]
STl & epL Mmoo Bamflwib 36.2 [24]
BITNLITSIMILID & EIPL TIOBLD wiGyesiluid 5.9 [24]
SLIAUNTEIL_ 670 60B6UT GlooT60TF 610 FRULILD(IT) 50.01 [29]
BLNUNTEL_ 670 6B UTCloT60TF 6T SOOI 19.0 [29]
SLIRLITIL_ 670 6mBUTClOTNF 61D ST OWId(IT) 19.6 [29]
&6V, . CLTeIILANGULIT 19560, 1415607670 LI6LELTIQUILD 128.2 [30]
16V, . CLITIANGUIT 19560, L4/ 60T670 LNeMmL1g6TLD 62.5 [30]
eV, . CLTeILANGLIT . Lg%l mHlevedrsr) LIGL6VMIQUILD 119.8 [30]
1760, CLre G LT . 175G mHeugesierd LNenmi_19 6D 32.3 [30]
1560, . CLTILIAGUIT 6)60H/ o1 LISOSVTIQUILD 106.3 [30]
1560, CLTLAAGLIT  63s0Eor0 LNenmi_19 6D 401 [30]
DILECTHISHID G610 Smolyd 33.5 [23]
LG CITHBISH610 QG 61D Gamilwib 77.0 [24]
DUDSCITHTSHN G 670 w,Gyeviluid 38.8 [24]
GIBrEmiguIT  61f% GFmLITalsrd Gamiluib 73.8 [24]
GBrEmpuIT 618 GFmLITE 610 wyGreofiluid 51.2 [24]
G BLGlorsrsrd 67052 GeonTerom &Cymbluid 200 [31]
G CLrGlorsmer) 7B Csomrerom SOy 113.6 [31]
& BLrGlorererd 67052 GeonTerom LDTBIG 6 g 22.4 [31]
G CLTGhoTsors1d  67gpe CaonTervm HISHSBTHLD 87.7 [31]
G CLrGlorsrsrV 5B Gsomrerom SOy 23.1 [32]
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SiLLeaiemem 1. (OHTLTEMBSI)

urdlefluim elens 2 Beurasid o Boore o oIS SieTo) FTEIMBTHTILD
(LEES))
& CLGhomsorsrd  elgpe)Gaomrerom ST 1OWID 42.4 [32]
&G rGhorsorsrd  ejgpe)Gaomrervm FULILD 795 [32]
& CLTGhomsomsrd FlimerSuins STOTID 65.3 [33]
G CLTGloTeTsY)  LjigL IT STOTID 6.6 [34]
&G TGhoTsorsrd LpigL 1T Smolyid 96.9 [35]
G CLTGloTETSYD  LIgL IT ST LOWID 8.0 [34]
& CLTGhoTeoTsI)  LpIgL IT FFLILD 270.4 [35]
&G TGhoTsorsrd LpigL 1T FULILD 56.2 [34]
& BLrGloTererd LjigL T BHIHBHTHLD 6.9 [35]
G CLTGhoTsoer) GENBIB6IT G&GrmAwIb(VI) 95.0 [36]
G CLTGlLoTETY  ENTHIG 6T ST LOWID 278.0 [36]
@ CLGlomsosrd 61011 Garvif] SHTOTID 22.9 [23]
GG nsnSE6M  PLITE6TD (1) 94.2 [37]
CrBLTEBISHBM  PLITEET &GymAwIb(VI) 73.0 [37]
CrBLTBISHBM LTS BGasmuimeLL_(11) 29.8 [37]
L. " LIBVTHTE B 6610 CEVITF6ID &8ymOlwib(vI) 143.0 [36]
6Y0L.. .60LICSVTBT S BT 6610 BEVTFo1D STL_LOWILD 250.0 [38]
610L Gl 1GL remioerIsry LD fsmyeont ST LOWID 30.4 [38]
610L GYTLIGL remioerIsrd  HGLoreFerd BHIGHSHBTHID 30.0 [39]
6L G IGL remiosrisr0  fGoreFerd @iy (1r) 122.0 [40]
WL G 1B emioerisry  ABLorFerd FFUILD 135.0 [41]
610L GYLIGL remioerIsry  HGLoreFerd HISHSBTHLD 80.0 [39]
BCUITCLIFV6VeTD  GLITETT Y61 TedTerD SMOTID 39.84 [42]
BCUITCLIAV6VETD  GLITCTT Y61 Teaier) N L) 172.4 [42]
a&e T Jriieleggr Bamfluib 67.8 [24]
&l grielesyr wiByesiluid 49.7 [24]

2 Boors 2 eileummissonand @® Siwell uforBs  ellenes  srer
TBHHIMIHHNT. Bl  eroemLis/eVTsF) Seugl  SHTOFID,
SHIBID, HIHHHTHID, STLOWID OBBID LOTHIGNSG HPSUISIBEHNB
BhEGUSTH  Hleplildsslul (Beiengl [50]. ®BUy Bpid  ueor [51]
o ulgmm  Geleund  BlegGerGlegery  LWETUBSHS BT
HOTFEINIGTEN  FUl  DjIeEmeT Hhbd uley GLoBo\sTemTL 6.
Gosvild SieuTesiT FWID(IT) LPLILGHaTES 2 sieurmiged HTOFLD(II)
BHID gl (IIl)  (psieiemsouisy  OTBIDeY  SHLILISTH6LD
FHIHHBTHID(I]) (ereleneouisd @GHemmeusHTEa|D BBID S L6IWID(IT)
(psiretilemsvuled HSMAILSTED  S6mTLS\[bSH60T.

Wasab  Qursieurs  SpfwiuGadp ool 2 uif
(F1& B BremioFeor CFlaflFICuLi) &I ST G00TLOIT 60T 2 Beurs
2 ulitugliyssalTsd] sHpemeids OsTemBeTensdrs SWLILBGESBEI.
Boumeverdd OBMID LevT [52] srlwid o ulturliys seurddlenwl
FISEEFTmF ) ClFfafFIC Q®memiB BLSHHWHL Sbd merdl
AOBH QM FTHMFe0l UBMe0 GaemewiL 2 ulite_fehdlt GuTmsi
oT6a BlBLISSLILLL &l SeuTaend SHentBLglLSHem erol Jrer Guird
BWID 6o [53] uieysGenm( QUITHHEWISI.

(WPHEMSHEMUI AITUIFF 6160 (HH S (I T
CuTHIpIge) eTelianGeuailsd, Lehems o ulflwmengs @wm FToHTrew
2 ufire_plehdlll  Qumrmenmes  CHTHIMISBEHI  GTHMIVID DU

SIMNHH QUMBWTE 2 B6urd  DWielSemenud SHaIHID e
CaTemiLgl 616m60MD. LyehewdF 2 ulTuylisaauTFduled (phHemgul
ITUIFF BeMe  (LPSHESWIDTET  (LPIYRYH6T F(HHSHIOTH DL 6U6D6I
2-60 HIULIL (BeiTergl.

33. sLpurfseiiey 2 ulituyliysaersd

sLBUTE eraiudl @ Gufw wB®ID USIPSILLL Fal L HmDHdH
CeremiL o ulflenmisst. SiH UFDFLSHMHS CBMenTgELILICHTH
Lgrewreum| @ef&FCaTdbemeenu|b BLSHHIHMHI [69]. GUGLTOTEN
urdleet  mlewieniw  Sleneneud  CBTENQBLLSTEL  Dieme
miewremiuifleei sleor  SMHBULGAMSH!  eTapravid Flov LT aefe,
GBUUTS &LBUTHS6T, algamiseT QUfwsTs 2 siTeer.
usLGeum LIG0TL |5 6TTIT 60T LIFeNF UG gl6dt H6HEMLD,
CFsvgeuT Geugluiwied B @B BGBLSHemHE SeTbemm
AL HHBGH BHHMHD HedMD PHwewel LTFHmen auensLILGBHS
vweTL(Balsimen.  DiGeily, deupplen fle) @&Gemm@rmemuLm,
Guenu_Lm, GrmBLmenulLT, waCemBemmenu LT, Heny@amenu LT,
SRUGLTemu’ LT, Fw@emenul LT oB@id FTéyTemLL LT G
[69]. wHsv cpety Lifleysem euemiafHWTS Lsv  HiHBH6I60
(WHIWHSHID  QuBmlsTengl.  CuenpulLm  (UeLYLUTHH6T),
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SllLaime 2. (Phmsw uITFSseflsd semLpfuin’L yehengsanear 2 Gooms 2 ultuglyssarsdd sSmper

LLG6hoDF 6UENDH 2 BsumsLd 2 Beurd 2 6ieuTmIGeD Sene) (L&)/&) FMIBTSHTTLD
DYENVCLITETVET0  IBEIT SmATD 17 [50]
DYNGILITES V6T  DIBEIIT SHTOTID 4.4 [54]
FNEHBCTDSAT CFHalFIGIL SmOTD 0.4 [55]
AEFTLITD DHFBlFeID SmolyLd 16.0 [45]
GlLisofF LD - Blsmy CFrGlegenid ST_OWILD 56.0 [56]
CLisfA T 1D 6TODLIEDISOTF LD ST OWILD 0.4 [50]
HEeFmLIerd DpreleFsnd S 10w 30.0 [45]
HBFmLIN  [BldbBI B 60610 ST LOWILD 19.0 [56]
1y s Csiunoaisrd &GrmAub(VI) 53.5 [57]
1Bl CrrerO@Lmyr  Bmeror &CrmAwIb(VI) 15.9 [48]
HEFMLIETO SYiT&lFen) &Gymluib 31.0 [45]
NCFTLIT DiBlF6rDd &CymAwnd(VI) 4.5 [591]
Fn&BCTemFer0 CFaFEILs &GymAwID(VT) 3.0 [59]
DYNGILITES V6T  DIBEIIT HHIBLD 176.0 [60]
HCFTLIEYD DYTBIForD HHIBLD 164.0 [60]
DIIFNQUIT DY TEFF 610 FLILD 351.0 [56]
HBFmLI BYiBlFerd FFULILD 104.0 [45]
GlisofF LD Blsmy CFTGlegenid FFULILD 116.0 [51]
ABFmLIeY  BlBBIB 607610 FFULILD 166.0 [56]
HBFmLIN BYiBlFerd LUTSHJ&FLD 58.0 [45]
DI QUITYTFF Q60 Hléb&B60 5.0 [56]
HFmLIN Bl B 60670 Blaa60 5.0 [56]
GlLisofF LD - Blsmy CFTGlegenid HldaH60 11.4 [61]
LreIBLITTer) Gl FS6vmir 1Hléa60 57.0 [52]
DYIOGILITES 6T WBEYT BldHaH60 2.0 [54]
ABFTLIETY DYiB)F6rD Qeusiterl 54.0 [45]
DYNGILITES V6T Gl iTTerd Bamflwib 60.0 [44]
GluehAeind BlsmngCsmGlege Bamfluwib 142.0 [44]
HBFmLI BYiBlFerd BGamflwid 185.0 [44]
Gl LD - Blsmy CFTGlegenid w},Gresiluid 70.0 [44]
DYNGILITES V6T Gl iTTerd w},Grediluid 10.0 [44]
MBFmLIETD  DyieBlFer)d wyGyedfuwiid 195.0 [45]
GisHAa b roemLIgyeOTFLd BHISHSHIBLD 0.2 [50]
ACFTLISYD DY) Ferd HISSBTHLD 20.0 [45]
YrOGILITESeverd  GLimigL 610 GGmAWID(VI) 2.0 [63]
DYNGILITES V6T  6WIBEIIT BamumsdL 2.4 [64]
SUeOGILITES 66T MBI wyGefld 29.0 [64]
By b FUILD 17.0 [65]
Wy opbmd HIHSHHNSHLD 4.89 [65]
Wy sir epsem] ST_LOWILD 6.94 [65]
Wi epsbens Hléb&B60 5.24 [65]
LB Gyim_er0 GFLiL 610 ST LOWILD 127.0 [66]
LICsmGym_er> G&LilL 610 UT&JFID 287.0 [66]
L7@smGym_e10 GFLiL 610 HIHHHTHLD 135.1 [67]
BETerOBLITIIT BlyTErOT FFULID(TT) 43.3 [68]
BETerOBLITIT ByTerOr SMOF(II) 5.55 [68]
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Grr@Lmemu_ LT (Feutigiiundssit) wBBID Lev  HCemm@ymenu LT
(LFmFLLTHH6T)-aler OF60 FOUTHET @ BTTFLLTD YUEBHID
QUBISBB 2 L OuTHSSILULL  Semfledliujld  QHTemIL SHTGLD.
QeuBmieT WSeD GuTgieuTer BHITgL BUOLTHsT G&FsvenGsomerd
&W. RH &CemmGyremu_ L oBmId CyrLmenul Lmellsd sngevmedt
a6l QmBEGWD, FmBHOTH  GCenmGyrenul Lreled  erGeunmerd
gD 2 6iengl. Cuenul Lm  sSLBUTHuls 2 I Qurgldsiiul L
SlemfluImengl, GQUHUTEID Devedelld Diflevld (Si60edl@er) LoBmID
FBw oene] FeoBul gmmUULL  uTelFTHEmIBH  (LIULaBTUIL 63T)
Caremng®meB@&D BB, Grrenul Lreurengl 606Ul gBmLLIL L
BHTeLHL_6iTemervd  GlBmewt_gl [10].

o ulTupliyssalTFd] QFweoLITHEeiT LisdGaiml mHiewTLITF &6l

B QueEurdssT  LweeLBSHS  ComesTeTeniLBGaS B
(oI Lsuesmemr 3).

3.3.1. piesundsei

LrmiTeoisd  oB@ID  weom  [70]  BTodsmIFelleddmbs  HhisD(IID),

Geusiter (1), uTgFa(IT), @&GCrmOWID(IIL), Gsmumedl (I1), Mébae(IT),
STOTD), &HIHSHHTHID(T), FuD(Il), ST, wrefluib(V),
@@L, Guflelwibl) wBBID DIslelwub(Ill) Suwiefasemer
fds miewiurd @& Comrelysdsur susOSBMflsn-enery  LILGTLI(G S 60TTIT.
2 Geures 2 ultugliybsalTsdl SMIHHEEMD 5 LBBID  7-6&
@emLuiled gBuUlLG. Geurm wBmID weoT [71] & Cemrblrsvevir
usVBTAe  OBBID  HComrGlyevsvr  1fefCuI L TemeN  [FlBH&HED
o2 uiliiugiiyseeurddulenr  oigliuentulsd UL LT, OHTEHE
BammHemenulledt &S @& ComrGlyevsvr 6ueOST N WOBMID & Cormrelsvsvir
Weofl@ui 1 m6llel DFSBLULF 2 _6TauTmIss0 (WpewmGuwl 0.641 BmID
1.367 1085/8) o160 SewIL MWL L &I GUST oBE@ID LT [72] BT
HIFIIHHH  GOITOWID(VI) BHHmev LUFeNF  Hlewrumduwimen
SemLIGTTenSIT  SNBIHENEN QBT YITUIHHET.  DIEUTEH6IT
2 ulflullesr uFlyGEEMTFHSSHBET  FOHMEL ST HHETEDLOENUI
C@aITs FTTHHIGTeNS 6160 HewILBHHET. HMTYHHENEmID 2-60, 120
BOLSFHe0 wBmid 5 10&8)/60 ribuFeaFnielsv, &6ymiluib(VI)-er
SFBUF BHHH6L 14.7 - 103 108 2 Georsd/ad 2 ulT s
BGHDHS.

&HeMbOInd  BE@ID e [73]  plugl  HiswTewiwl
urdl  euEHMeNS  OETemi(y  FWID, STLLOWID, [HldbHs0 LBE3ID
HSHHHTHD  pHweBsler 2 ulTtugliybeeuTsdenw  @UILTL L 6.
arups 2 ulfleseflsss  wHHUI  ewevmELILIT Gl WGV,
DMV HSH BT6iIE 2 Beorasmisellad HS 2 6TaIThIEe0 &mener
GeuelLESHWSH. swumHwmend  sommdluyT  wrgHflullssr  Lig
2 _euiplemeoullsd DHsULF Hmpemms  FuHHe0  1.47  1W0Gwmed/
& etemad, ST W SHed 0.37 106GTed/8 6T, HloHHeI60
0.65 WGTeL/&8 MWD HIGHSHBTHHHL 0.49 1OGLTEL/8  sTeR|LD
ST 1QWIE. MFHT BBID LT [74] miewrewllwl sl purdluwimen
Feor6lL_6v010610 6L Lo LIeYD Hpemedt STLLOIWID(IT) HaHEH6060 Ul6)
QFUIHEIT. HTIHBHEENID 6-60 HSULF UFULSSTFHSH Hpedr
2.47 108)/8) eten il Lgl. ..Curflwir Sis&Fdfeuli HiBLoTeney
pUIeNelmbE! (PpHE W QFWsOLITL (B G(QeUTeT maBL JTHSleuTensl
ST 10wb(Il) swelsefen o ultugliyssarddlulsd Lmiselshss
61601 SIGML_WITENLD  SHT6mILILIL L Gl

mlewtenlll  SLBUTHWTengl, uUTdleflwm 1oBBID  LEhed&
GumeL, GOBHS SILTHHUL T Falgwl Al HIH6THM6TULD,
GempeuTen  61haATellulsd  eI6SlemD  LOBMID  HIYENTHSHEMENLOHUIU LD
Csremi(eongl. QHeTe0, QHTLT mlisefsd SbdH s
o2 uffluflesr o ufiugliyssauteddl uwerT® U  OCeu@eurs
ITUIFFB6IT  CLoBOSTETOMILIL 6606060,

3.3.2. Gu@d undlseir
Wyueoons &L BUTE 66 DeMPSSLILGD SHLeveuTD GLmLUTH 6N
2 ufitugliyssalirsd] syuieaseilsy allfleurs LWwTLGSHSUILL BTN
SIMEUBET LisvausnalILl L 2 Gsorsmigeflss 2 siourmiged gHpeflsy
W HHemy UHHHieTeNH (DI Leuensmr 3). QU@  sLBUTS SN
2 ufitugliyssaiTsddluled meilend S gosraisy, igHer Guflw
&L LenlLseT 2 Blehdild GFwsd(psns LWTLTBHEHEGHDH HSHbHD
QUFHWITE HIH6THM6NH HHD [9,14].

HSLBUTHS6T  QUEBLDLTELITE 2 606  FUPHHTHIG6ML
CouE WGHwns STE LGS MBS, BGLosvild RemeB6IT
BlemeuuITeNHTHAD Couslonsd  aueNTauSHTHAD 2 6iTeren  [86,95].
SENTED, AHBLILIQUITET  SLBUTFH6T  FUpSHHThISeTen  Dipaiul
G@mev  OBEUUCHTH iehel  HLBHMIOW  HOBLIGHBHDHTH
DHGHUBHN  (PEOD  FBBIFGGMeV LTS SHSlemen  [96].  eT6mBou
sLBurdsemen 2 _ultugliyssaiTdd] QurmenTs LweTUGSSHIeNd 6t
P6ULD, HL 6V OHTPL FMiTbhdH FPd LDHBHEHHE HETEHID LLSGSLD.
sLpurdsefien o ulTuriyssaTdd) SHmer HeT CFsd Fouemny
FMThHHSSI [95,97]. sLBurdsaien cpsiml LIfaseT DiHTaugl,
uly, ufFmg B  Heuliy pFwemer 2 BeoTHMmIBMET
FThBHIlgUl 2 _WITUILILGSITEFSenul ST lg 2 6iTere.

LRUYOUTSH6T, DIH6T LUTEVFTHEMIBH 2 6TT6L S s a6
HTT6RILOMS LITeUsoTa LILISTLIGSHSUILGLD @ 2 Geors 2 _ulite_piehdlLl
QuTHeTTE LD [14,69]. Li6v SLITUIFF WITET 61T (HI(TSIHINE:
sLBUTHHeMed 2 6o Sevgdefld iolevd, 02 Ce  LOBBID
soeflds ol 2 (] HPwemen 2 Geors IALTL 1pdaiul
URG oellusts  gaplueienent [69,95]. Qurgieurs LUyl
urdsefevieiien  grmenomenr  Siflev  QFWeOLITL(BH G (SHH6T60
HITUTHNIED G(DHH6T DFHLD 2 _6TI6NeN. 2 HTJewiond, 2 60ThHSH
uUyOuTduled  SMTUTSeIsd  GbHeTard CuTHieuTs  70%-
@D Cwed SHeGWL 66  WWHUIG QFUwiu Beirengl [69].
QeI TeusHTs, . .LsTuiLelsnr Feo6ureid odsod  WGHWTS
AmEGD. Feolumafld VG WEHET OUTHIUTS  ETERILTLD
eTeviTen HeMBUTIEL SHHSTNID GHMBHS HTYHHeneniouisy o Gsurs
WememtiL] gBUBLEUTSH (PSHeIIeND LG ABMID [98]. Dieneishdl
UTeVFTHSMIBHMID  MABLJTHHs0  GHUWHBEDHD EHHSHMSHI.
SLETEL DIEM6U GHEMBEUTEN 6T6mT6mNHemBUT0 RHEBELD [69]. LIsLEaUM)
Uiy SLBUTHSeNTeN  Fi&rFL, L ALICsnfu, eroelsrenLisvL
oBmID  evrdCsmfiur Qenmisst 2 Geors o uliTugliyssaTadlulsd
BeIIMBTE  CFWIeOLIL (HeiTeTe.

wEUB uFmall urdwrergd Qeugdev rTuiIFfsemGsu
2 Geurs o ulitugliyssearadd QuTmenTas LWeTUBSHSUILL BeTeng.
SISH6 & HHulev, GeGrrewsd LoBmILD LI6OIT [92]
HTLD& &6 F6Vl6V(HHSHI uTSy&FID(II) 2 _ulturiyssaTFdlenul
2 _6VeUT VISBST LFDHF SLBUTHemw CaTemi(h ule] C&Fulgherr.
OHTGHE FOHmev CFTHMENBET (LPEVLD EOTRILAWLT UFLILSHTEFS
FOslLUBmeoUleT  Lig, STIHHeTeno 3.5, 5.5 wBmId  7-60
JFHBULF UTHIF 2 eeumhidled gHlselsn pempGu  27.3,
84.7 wBmID 149.6 10&)/8) & S BlILL LGl eleguirTaee
B Gxrad [99] urTsHyFD(Il) welsaien Hdasellsd 2 svaur
Qenmiseienr o UITUTLILGSSTFS ST  FTHHWHmSH Qe
uptyl unfeCent(® (Firer&Ld MWD L 7LIGer LT CETsmTLIL 617)
QUL LeIT. SiaTsel uFmFluTSeemsen il @rewiG LU
utfleEnd DHS  UTHIF 2 6TeIThEmen  UHe| QFUIaImS
H6)60 5 SH60TT.

uFenFLTF Heneril Buimsb FautiliurF serilsvid
;3 o0 o ultuyliysselTFd S U16)&H61T6D 1oL_(HLD
BammemenuiL LU 9®mESenmen. CUTHIaTS, Faulilyd SLBLTS &6
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Sl Laeme 3. (WWhmsw TiiFHseflsd sempfuwiinn’ L urflssfisn o Gsors o uliupliybssairsds Hper

urd euend 2 BsumsLd o Bourd 2 slTauThIBE) iene) (101a85)/&) FMEBTHTILD
DIOCHTWLIVID GBITCL T6TVLD ST1OWID 215.0 [75]
SYVBBTEMLIVID CBITGL TeYVID GasmumsuL 156.0 [76]
SrOBHTEMLIVLD  CBTGL TeYVLD HHIBID 24.0 [60]
e10CBTEWLIVLD GBI L T6TVID FFLLILD 270-360 [771
DYer0BBTEWLIVLD GBITGL TervLD HléaH60 30.0 [77]
DYrOCBTMLISVLD GBTGL TerVLD SM_1OWID(IT) 87.7 [78]
er0CBTEMLIVLD CBTGCL TETVID Hlés60(11) 43.3 [78]
eOCHTEMLISVLD CBTGL TorvLD HHSHTHO(II) 42.0 [78]
SOCHTELIVLD CBTGL TorvLDd SLOFLd(1T) 58.8 [78]
DYrOCBTMLISVID GBTGL TervLD FRULILD(IT) 178.6 [78]
SISTOLITTLISSTO  SYTLoL T ST 1Bwib( 11) 32.3 [78]
SYSTOLITTLISGTO DYoL T Blébam60(11) 17.1 [78]
DYTOLTTLISISTD  DITLoL T HIHSBTHLD(IT) 21.6 [781
SISTOLITTLISGTO DYoL T SMOF(IT) 21.3 [781
SYSTOLITTLIFIND  DYTLOL IT ruib(I1) 63.7 [781]
&BemrGlyevsvr 10sRGLIL LT 15l é 60 1.4 [71]
&ComrGlyevevr 18R GLIL LT SmOyd 23.3 [79]
&CarGlyevevr 1@ LT E: I 20.4 [79]
GCsmrGYevsVIT SV aTD &BrmAwIb(VI) 3.5 [80]
& Commrlgsvsvr  susOB/Merd G&GymAlwb(VI) 23.0 [81]
& CormrGlrsvevr  6usOB/Merd SHTLOTID 40.0 [81]
@CmTEYeLVIT  6UEDB/ oD HldHaH60 42.3 [81]
@CemrGlFev6VT  6YsOB /Mo BldaE60 0.6 [71]
& CamTGlTevsUT OB o1 ST 1OWID 33.7 [73]
&CemrGlyevsVT  6YeVBeTD 15l éB60 24.1 [73]
& CamrGlyevsVr  eOBM o1 FLLILD 97.4 [73]
& BomTGlFevsVIT VB eTD BHIHBHHNHID 24.2 [73]
FITGTIQI6N0  BIFerOLIETD HHIBID 76.0 [60]
Fenggery BISTOLISTD s Owib(Ir) 75.2 [781
FeaIgger) BITOLISTD Hléa60(11) 37.2 [781
Frsonpgey EferdLisn) SISSBTeLD(IT) 45.7 [78]
FITGTIQI6N0  BIFeYOLIETD SLOlFLb(1T) 40.5 [78]
FITIQI6N)  BI6YOLISTO FULILD(TT) 204.1 [78]
BIG L. . CLimyr & CsmrGogL LT FRLILD 75.0 [82]
&G, .Lmyir B erOLIL T &@rmilwib(Ir) 3.0 [80]
Comouid Glsyiilevmyr ST OUD(IT) 21.8 [781]
Camound Glauindsvmyr Hléa60(11) 13.2 [781
Camguid G evmyr SIHHBIsBID(IT) 23.8 [781
Caimiguid  GlewirtBlevmymr SLOFLb(IT) 16.9 [781
Camound Gauindsvmyr FUID(IT) 63.3 [78]
FerOCL TOFUITIT Byl Gl TemLIGVT SHTOTID 160 [83]
L LB Cleud I CovnFerd FLLILD 270-360 [771
LB Gl CovnFerd HéaH60 40.0 [77]
T IGsVAILIT BemTalg6vL LT FFULILD 36.0 [82]
BYrerICsVALIT GlFEhomF ST 1OWID 0.24 [84]
e SIGsvfir  &migbsL L FFULILD 50.0 [82]
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S Lauenem 3. (OHTLTSBSHI)

urd euems 2 Beursld o BouTd 2 _6iTeNTHIGED Diee)] (L0&)/d)) FTIMBTSHTILD
a@rerICsvfir  s1helerd S 1OWILD 0.24 [84]
BT ICsvlunt Freismieonunr ST LOWILD 0.16 [84]
LUQ6oTT  1IGUTELIT FFUILD 210.0 [82]
L160GLOMIT G L JirerOBL Mo BT ST 1OWID 0.53 [84]
1160GLoMNT  LI60LOL LT HHIBLD 124.0 [60]
L160@uofluir 1 Bsugim HHIBLD 164.0 [60]
LTeIFGLITERLIT  SULIEOTFLIT FRLILD 100.0 [82]
FHBIFLD 1TSS Ceviflnr ST 1OWILD 0.74 [84]
FHBNFID . LIIGIIT BV SHTOTID 56.0 [85]
FHBIFID LGIPL o060 SHTOTID 51.0 [861]
FHBNEFLD LIGTpL[TET6TD wyGyeflwid 566.0 [86]
FHBIFD 1)), " CLIitoer) urgrE(I) 30.9 [871
FHSMFD L1, " CLITiLOe SolFo(II) 7.69 [871
FIBNFID Blelpdb6r0 FULILD 265.0 [82]
FHBNFID  [BLTOT6T0 ST 10w 135.0 [75]
FIBIFLD [BLTEAETD FRULILD 220-270 [77]
FBIFLD [BLTETETD 15l & 60 24-44 [771
FHSNEFLD [BLT6OT61D FFLLILD 224.0 [82]
FHBIFID A oUFID STLLOWLD 0.73 [84]
FIBTFID EGNBIH6IT 60119 GLomefl(11T) 14.9 [88]
FrEBAFD UOSET ) 59.0 [85]
FerGl_6r010610 YL 10 9B 670 G@CymAwb(VI) 15.6 [81]
LICTTNSBTT BevtenFeollsrd STLOTID 20.0 [81]
VLICTTNSBIT BevienFeallsrd Bl&aH60 18.7 [81]
DFINBTE 1 F 61O ST LOWID(IT) 22.9 [781
DFONBTBIQF 610 Blés60(11) 17.5 [78]
DFNBTESIF /610 HISSBTHD(IT) 21.1 [781
DFNBITSIQF 6T SLOFLb(IT) 19.3 [781
DFINBTE 1 F 61O FLLD(IT) 515 [781
DFINBIBIQFI)  EEVhIH6IT G@CymAwIb(VI) 19.2 [81]
DFNBTSIPF D BB SHTLOTID 23.4 [81]
DFNBIGIQHIoT)  E)EVhIDH6IT BldHaH60 15.8 [81]
LT AGeomflir  Glsmeonmiin” 610 SiIdleaiuid 63.9 [89]
L LICsomflunr  GlewmeonmLi erd ST LOWILD 107.9 [89]
L IGsomflinr  GlBreommiL 610 60MH&HEITLD 154.7 [90]
L ICsonflunt GlBremmiL 610 Filwib 152.8 [90]
LT AGeomflir  Glsmeonmiin” 610 @yl und 138.2 [90]
L AGeomflinr  GbmeommiiL 610 QL fuib 121.2 [90]
L NGsorfiir  GpreommiLiL 6r0 26T GLomenfl (I11) 18.1 [88]
LI AGeomfir  gireonri L SHTLOTID 147.1 [91]
2 _606UT 6VIGPBDBIT FFLLILD 125.0 [82]
2 _VUT GVTEHBHBIT UT&I&LD 149.3 [92]
2_GVUT GUTSHBHBIT FuILD(1T) 34.7 [93]
2_G06UT GUTSHBHBIT S 1OWID(IT) 29.2 [93]
2_6V6UT B)6UBIGH6IT G&Gymuoluwid(IIT) 150.3 [94]
2_6V6UT B)6UHIB6IT LDMMRIG 60 & 58.8 [94]
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2 Geurs urliydbseuTFuled BOBIE  GFUISOLIL L g606m6v.
R H BT 6EmTLD 616016010l GTMIT6L uapLiur# sener el
Foiyuundleet oiFHes GBS Heonhismend CETewIBsTeNgl.
SiFaTev  Feuliliundleet  GnTwenm  HmCemBpiiu’ L o Gsurs
DU BHMENT HAUTAUFHD GHWBHSH BTLLID CETRILHTH 261N
aprdd BEID @ [84] GumGsTem ygTUIFHulsd DimansHg
ey sLBurdleepld (BErFCVAT  GlFehems, BICIFICevlLir
TBeIa) MBI  BGFACvAr  FaICH MM 10  (GHHBEUTE
ST 10w  uyliybsaTFdd Hpemen  CalaflLGHHwE. Lyl

wBpIb  elmuigreeuss  [100]  sLLmILSHD  DeDuflewsF 6168118
Fauys  sLpurdeows  Camew®  sTOFDIAD,  Hldseo(ID),
ST OWDID)  wBmpd  FuD(ID) o o Beores  Swelssmern

BiTsEmrFelslmha boHd HpUie] CBOETEIL6IT. SeuTsHe,
CSBumflwi oieFfeuliy HBwTeNey  BBID BB 6TeVSHLJT6d
BleGemimesmy  LGUumuieler cpeold CrTwenm  SMGeBmBLILIL L
2 Bours owel®el  BHLLITDLIBND  HVauflsms  Bomugliievieen
erFliToens  HmCaBpuul L QFwed LT BE GWHsCmmE OHTLTL
CEmedleipen 6160 HeWIL BIHHMT. DOUTHET HTTHSHEMMD  4.5-60
o2 uituriiyssaTsdd  Fobalupeneosmsn WL LeIT  oBE3ID
BLNTRLIBD DeVeyflenFuleil DIFHELULF 2_siTalmmhiss0, FuD (0.51
1W0Gomev/&)), sTlwid (0.48 OGTe/&)), HmAFD (0.47 WGTEL/
&) BpId Hesed (0.38 WGTeL/E)) e GMUILILIL (BHeiTerentiT.

urdsefelr  (WPhHewHW  UITUIFFUNNBHS — CuBLILIL L
GuTgieuTen  SiEIOTEND  eTeiteGeuelisd, LIWQUUULITHSET  LOBM
urdsenen ol o ulTurliyssaTFdluied Apliuren QFwsoLT nL &
CamamiBeTengl  GHUSTGHD. S Leusnewl  3-60  UrFseflen
2 _ufirugliydbaelTEFdulb DIH60 (PSS WILDIT 60T (P96 &H(GTHLD
F(HBBHIOTS HILILIL (HEIT6e.

34. Opmipareney Sfeyseflen apsold 2 ulmiylijbaseuTsd

2 _ufitugliydbsalTsd] Gawsoum1ged &euTdFd LT Heeor LiuleTuT (HF
CFeve] 6LGHI P (PHEBW DleTBINTS SHBHIMSHI.  6168GDILD
saTFFLGUTHeMeT OFsvemen  Qou@g Fov  gmuiIFFwimeniaGer
N HmSUI_[BelTenent. QUIHIUTE @ 2 Mlehd  COUTHEHSHE
FPw QFweonssld Chemen eTBTVID, QUIBsnHUTSD GITemOTS
2 66N 6IEOIBTVID, SisLevH BB BT  FHiewBulel b
GuUEBIULL  QUTHET Sievevd  SHWISLIGILITIHET 6TEBIID  Dien6l
GOBHH CFevemend CBTMILHTE HHSLILIGIBSHI.

Fov  miFFwrenise, GCHTfeogiens  SHe|sHenTer
HenThHW HFB, FI_GLmeiTord QUTEHL 6T OBEID  eN6VkIESH61M6d
STVIDL|&E6IT  GUITEIIBaUBENBES CHTeam(® L6euTen LOBBILD LILIGDIST6N
2 Gours 2 Mlehd QUITHL Bemen Uil e e 6aTmseor.

amwruiel wBmId ueoT [101] SHenTHHW &FH ePevLD
FLSHSHT  (peiteuentl  allenenalsens  SHTOTD, STLLOWID  LOBBID
FHHHHTE 2 WITuFlysEaTFAulsd ule] OCFUISHaT. DIEUTHEIT
FoBemsv LILLSmeT UBp eleuflds cpsiipl euend  eOTRILAIULT
wr@Hfasemen o LGuirsluBshaet. 2 ulTugliybasaTdduier Gumgl,
FULILDTEIG HMOTID, ST IOWID DBEBID HIGHHTH 2 6iTaITHhIB660
GUBIGH LG SLT60 BHID UeoT [102] BTds SoIFelslmHha
SHHHHTHID(I])  SwelBmen BHEGHUSBHTH 2 0TbhdH HFML
uwsLBSSHent.  RbdauTdAulsns  Cunal,  HiHHHTHID(IT)-6 60
SFPBULF o ulTuglissaiTsd 88.5 FaHelsns RmbHIH.

Fligenr Qwmewi 2 _ulTOur@mLsem  Guul L 2 Geors
2 uilte_pflehdl QuUI@BLSenTE  SHewrL gLl (Beiemer  [103,104].
Flgenr yeuFH  UehewsF, UFH, @mred wBpid AP HLev
2 ulflseflelmba OurseTed GUBLILGSBSH. GPEIUTEH, HL6D

1

2 que) OFWeITEHHHMbBH OCeuelCuBBLILBID  HevT(HHer e
Us 2 Lmal B sfeaselelmha  Algst  Qu@meurfwrs
swutfdasluGaBg. FBUSHW HPUie] SL_BoJHsT, Hewih b
Qm W FAphs o ulte pfehdll QuUImenTs LmBEFTB3IES eIme.
eellurs, oidefds [105], &Gymdlwid [106], smiyn [107],
Bamumsdl [107] BmID Hdbsev [108] ouaslul o Beors jwieissmert
BB FBHeT e Apliuns Hiessd smyFededmbal LIflh05BHE!
QmbHeper. alupTaale  BHID s  [108]  @uillGeug!
wWrTOHeMsy, eI dnlTeughl HlosHe0(Il) Diwielsemert SHmLbLL
ewewr ILGHTH, Sipeh W Hlgamomen Sfewioliy] 2 uiire_plehd
epmeuTHSD BBID 6P FHpBdlsafsd EILIWETLTEG 3 weuBens
SIWIOH HH B!

allevm@ elIbUTeN®l @  elSHHWTFoTel 2 lehd
QuTmeMm@Lb. @UGuTmenTegk 2 BGeomed  HauT&FAulsd  [HeL6L
(PIYRYHMET ST QU 6ol BEID LsvGam o Beures jwiefserien
H6V6L RMBBHHMS QU NILBHIHUIETONHL. DI60-HFT LOBHID LISVT
[109] o LBWITBLILGSHSIULL  eflevmiE 6L GMeT  QBmeni(h
STOJID OBBID HldHed DAWMBM6T BHILBHMIFEINBHEI HbD
(pBUL L. @b el (wigelsh allevnhig eTevbLITeNgGl Diule
uflorBp GUTI(LPERB (PsVlD, DUFHE HTOY 2 6TUTRIGD SHBene
GeuelluBHAWH. CFremposstr  [110]  eflevm@ — 6TaIDLIGBm6T
LweTU(hSS  BirwsmyFededmbal  GCIMOAWD(VI)  Sulsiasmern
bHH Ule)y GCBOSTERILMT. 6levmiE 6IeVIDLITEISI  SBENLOWITE
SUTFAUGUTMHET 6Tl HWILBIWILL LGl  DH6T  HHBULF
uNGarHewen HaUTFFHAM6N, 2 _Hhad Geuliuplensy (50 °GFevFulerd)
LOBBID HTTHBHEEDID 5-60, 194 108)/8) 6160y SHiToTeda UL L gl

2 Beumd OTHULL  HMIFeLH6T  HHSILUGHSD, F6v
(WaHEW QFHTHsosImns HeyseT o ulTurliydsaTddl QUTmenTs
LWSTLGSHSLILLL HI. Siene) DL euenemt 4-60 QHT@GHSSLILL (H6Teren.
3.5. Geuermewr H|Pley®6it apevld 2 _ulTUyLIdbHeTEH
efleuaTuILIOUTHL &6, GBILUTES (AEZHRMERI O memir_
QurmLasT, oHes o Gurs 2 ulTuglyssaTsdd  Hpemes
&M._BEmal. aleustw P IGUTHL Serfllel Sl Fnmpiseled
QamLileFsuaBsumerd, 6dldeMsi, QBTIOLIL DIOEURIGST, L|JHHIG6T,
ool FTHHMIH6NT, BT WAL CIT  &ITU6ISH6T OBBID  GOLMTF
ABUWMO DLRIGD. Bwed DmeHHID LsVGoum QFwsoum (B
GWEBMeTSH CaranniymluSTeL, 2 Beors 2 uliTurlissauTdfluisd
BeIE OFweomrBmisimal [126]. Cueuid, elleugmw sWeIGUTHL &eiT
Camem(® Qi@ o ulTuriiyssaTddunams QFeve] &mnbs
WHHWTHaID, DHB QFWeLSHMe QBT HTHaD, GLITHETTHIY
OBBID &BBI GO BLUTHD 2 6Tengl. UJTUIFFE6T  ApevLD
usvBoum  eleusmw  SWeUIOUTEHL BenTenr  Sifldl  Hel®B, oifldf
2 Ifl, Gamammy Hal®h, Caraien o 16, UsBeauml STeaurmissen
WOTHSHT6T, JREeTNeT ULeDL, HevbsLeme0 dnbBHelr, GHmIsTUl
RBH6NT, OFHeienss BITHEW6], 2 @hhsh 2 10, umLle @hssT,
Qg  OaTlemLule @BHeT, Se] 1o GemsvssTt, GgFmen
HTDL| (LpeH&, H(HIDL FTHHmy 2 BUSHHUND 2 emL TG Hh6),
AT6hF UWGHCHTL, BT UFHIOITHD, FTHHemy  6eUeiTer S IOmIE
D, Glwethdd Hepast, &ml Usied wBpn U HAnbsH
2 Geurs o ulTuriiyssalTdd QuTmenTed &dbHaiflaaliul [Heiterme
[127,128].

S Leusnem  5-6V, 2 uilitugliysbseTs Ll
QurmenTas  LWETUGSSLIULL  Cauenmewt  HlPeydell  GMldHsH Flev
(WPEHEW YUI6NH6T FH(HHBHLOMS SHILILIL BTN,

2 Beurs
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SllLaiewe 4. (PhmswW ITLFHseflsd semLfuin’ L Qsmfeogienn sPassist 2 Gooms o uliuplssatsds SHmer

OaMPsOHINB HLNO|H6T QIMH 2 Geursid 2 Boon 2_sfohins FMEIBTHTTLD
Slene] (L6&)/&)
DenTHHW 0B ST 1BWID(IT) 28.0 [101]
HenTeHHW HF0H STOFD(IT) 19.05 [101]
b H56 Bléas60(11) 8.85 [101]
HenTHHW 0B FRULILD(TT) 142.8 [101]
HeMTeHHW  HF0H HHSHBTHLD(IT) 15.6 [101]
FenrhbaHw H56 @ wLbL(1I1) 75.8 [111]
HenTHHW  HF{H oI est g (IT) 44.8 [111]
all6URIE  6TEVILDL|EH6IT &Gymblub(TIT) 194.0 [110]
QUQLILITENEVE  BHLPl6Y FRULILD( 1T) 85.5 [112]
aQLILTEN6E  HLfl6)] Gleueiterfi(1) 42.8 [112]
QIQLILITENEVE  BLO6) 6YOL_JmeuanguILD(IT) 72.3 [112]
aIgLILTEN6E  HIfl6)] FHuwnb(1) 10.1 [112]
BowI® B (CBeIFi LIST610) STOTID 79-4 [113]
BB B (CserFi LIGT6IV) uT & &LD(IT) 13.0 [114]
BB F® (HrCprendIGLerd oLlafBuLim) ST_LOWLD 199.0 [115]
BB B (AT CprelHACL 610 e IIGuLim) &Cymdlwib(1IT) 55.1 [115]
BB FB (FeCrHTaNFCLeL eLIedCWIT) STOFID 62.2 [115]
BB F® (HrCprenidIGL 10 eLlafBuim) FFLILD 267.3 [115]
B B (ouNr 610 6ofGLIT) STL_LOWILD 165.2 [116]
BB F® (CmiBersrd FmiguiGsmrGleveii s1v) Fhluwib 144.9 [117]
bWI® B (CLmiBerer) i uGeonTGlveis 61v) GarumsoL- 322.6 [107]
B F® (CLimiBersr) FmighuiCsnrGleveii s1v) SHTOTID 243.9 [107]
BewI® B (CLmiBersrd FmigsulGsmrGlved_ 61v) e@rmiifuib 49.5 [117]
BWI® B (CLmiBerer) &g GeonTGlveis 61v) 60T &HEMTLD 140.1 [118]
BeWI® B (CLmiBersrd FmighulGsamrGlved 61v) LDTBIG 6 5 69.9 [119]
BB F® (CmiBersrd FmiguiGsmrGleveii s1v) BldbaH60 169.5 [120]
BWI® G (CLmiBerer) i uGeonTGlsveis 61v) HHBHBTHLD 123.7 [119]
BeWI® B (CLmiBersrd lgemgL ujL i 6VL 610) FUWILD 870.0 [121]
BB F® (CmiBersrd FmiguiGamrGleveii s1v) TFRNB(V) 12.8 [122]
BWI® Fm® (CLumiBersrd g6y ujLiiEh6VL 67D) BamumsvL 510.0 [123]
BB F® (YA B L 6) SpfiFeid (V) 8.3 [105]
BB F® (YA B L 6) &Cymdlwib(V) 28.1 [124]
BB B (LS B L 61v) HBIBLD 33.5 [124]
BB B (LI SmiL L 60) OF6enilid 11.8 [124]
BB F® (YA Bt L 6) auBanTiguItd 40.2 [124]
WL L QU (BEHEIT6i FFLLILD(IT) 577.0 [125]

4. 2 Goors SIBBDIHE60

o _ulinupliyssairsgdluller QuTlpenpaseit
o ufitugliydbsairsduneag QFsvaauBmtlen  GoBurllied egmu@BLD
QM QFWLTLIGL. @bdH wWpepwiadl, SnBhe/0Fweons
QF6v&mel  peOlD  HMLOUBID  eT6LSHTe0, 2 UITUFLILGHSTEFS
Curmeflelr  @FaTwiesr  QFWOLT. BHGSRHSH6T  (WPHIHW  LIBIG
B HHMH.  CFOIVTT  YHHHIBIHEMET  HENWHID SIS,
uev  GFweoum (bd GpdHHenTer  SrTuTHenls0, UTeroGUITGeIL,

12

DI LOBBILD aBL JThdled @&dHHseT 2 ulflulsr OFsvgisufsd
QL bOuBPIsTeNen.  SeuBmlen  sIHITemBWITES  SHMGerBBLILL L
LOBMILD SIHBLILIQUITS GFsvgeuflsd BV HBHHIIgUI
BTTUTSMI60  GpHH6eT o Beors  erdgweniaeien Llensmrliisd
salgons UhBspdleamer.  Gsmeoll  BE@Id  LengulGLsT6LS
[157] smsengd pgmuiiFHulsd oL GiGL remwderd LiGsvrserd-en
CFsvgouT OULIYBL THeMeTHBTaNEL 2 _6iT6m SHMITLITHMI6D @ (LDSHB6IT
STUUT  LIenemililed (PSS URG ABOWSTE &L IgHSTL 1
2 eienien. @GNy,  ChiTwedB  HBCIBBLULLL  SieMLO6H
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GWHBEHD 2 BeuTd SIWeNE6T HHEH6060 LHSHAD LILIHI6TaTSHTS
2 eitenen. @emer CpiTSletr o Beurs jwielaenst SBHHa SeneuriL]
cpsu(pLlD,  BIWe o Beors  Qenmisemen  Leelullsd  QEHTLTL
SI606VH] MM Je Llemewrlillell aMPWITSRD FTHBBSH. HTHIS
LBBID UeoT [158] CDUBSHSLILILL DD G(WPHH6T &MY 3-60,
adioems  HpGammpiul’ L GErmCwl  Sweldensm  Lleirelluisd
Q&STLITL 60D FiTSHSHHI 6160 SH6mTL S EH60T.

2 uffluflesr @uisburuiey wBmID 2 uliTurliydsaeuTéduller
QuTpSl(wenmEenen  LILEIBI  CHTIOHIL LISHSHTED S 5IUIEOTLD.
AFev, QUTOL631FlGuTGIoL_M& SHTLIf & gH60 [159,160,161],
SBumilwit ois&Ffeuliy  pipomesouiwied  [21,162],  61d610-S AT
Fpmev [163], oapmed el6vdhL gmed HiewmiGemmdsmy [21,164,165],
llenFLOTHBMBID  6T60HL_JTehr  HlewrGemmasamy  [162,166,167]  LoB®ID
Fohg LUflens eHa0-aHT By  [21,163,168]  (pemmasit
2 ufitugliyssalitsd] ymuFduisd WGHwns uwsLGSHSUILL (B
[IGELE ks

5

. 2 _ulitupiyssarsdlulen Camgene

BENL(LPEMBEH6IT
o ulitugliysselrsd CFwed(Lpems L6V (e EB6IT6
aflures  GFweILBHHeTD.  SeuBpled, OHTGHIS  BEID
CamLTFAwmen  HAFwF  (pdBEMeNE  OBTHIB  PpUINID

Senaled 2 ulTurliyssaTFd]l  QFLOIPBEHT  QLIHLLITEILD
BLSSUUGSmen.  Gamfsogiens  UweLTGaensd  GFHmLiT
FAFwF (B 0BAID GJBBSHI GTBTeVID, OHTEHS CFTHMeH6iT
Capemauwimen  SigliLeHL. HBH6U6L WHIIBEMENTS &I 2 HaBBSH.
aipmaugl, o ulte plehdll  Qur@Lseflsn  Hmer, o HHSH
ufGarHemen  Hewevdst, o UITUFIUSSMTEFS  elldHD  LBBID
2 uifl wpuweUTh FTHHAW  FEmpIEeT OHTGHH CFTHMeH6iT
CLPBVLD  B6UATL_NSILLIGVTLD.

51. Qzned e uwlinpiyssarsdl — QFwedpenpenwl
uTHeEGSID Smyenilsein

CaTeae o ulTuriyssaTdd QFwesO(WwemBen elleTdELD
2 Mmeudly UL 160 SIUUL GeTengl. OFHT&HFH CFTHemendbei
Qurgiams o ulTuFlysEaITFSeOWl UTHEGD  HTT6wTEemenLl
uspl suTiesBsTs CuBbsmsteriuGama (UL 2). wpahalwl
HTT6wNB6T LI6iTeNHLOTH:
(S1) BOIFENGHT HMTHHETEMLD
(1) Oeuliuplenso
(@) 2 _ulTeurmefles Sisene
() 2_ulteurmeienr Siee)
(2) Sybu sepluTer G&pey
(201) HLHGID MNBHID
(61) e SHEmeit
() B Swelseir

RQeuBsled, HMTFEIIT  BTPTHSHETMOUITENSI  QUDHBHLOTSH
o uitupliyssaTdduled @M  (PpHSHW  URE  adsESBgl.
G&RUUTE o Beursmisefsn smrgsd  Geuglulwedssr Gawsoumd
wppd 2 ulflullsr GawsduT (Bdh GH(DSHMEN ULTHHGSD  oT6m
SPWLLGSE MBS [7,86,169]. DIHH HMIF60 HMJHHemenouien CUTHI,
2 Bourd BPLYH gHUBSHINSBESH BB FTHHW  FnpISH6i
2 sitenien. @bHleney gBLIGOEN6Y, HaITFF GFwsouTl Bdh Hmenet
S Fese0 gBUGD. Guwepib, 2 ulTugliyssaTdFd GuTEmeTeL

13

2 eitem  LlemewiliLdh Henmmiseled GFWeOLITL DL, &HTJHHETENLONUI
FMOFUISHE6T (LPEVLD LOTBBEVTLD.

FLHSH PITUIFFsemen SiglismLuisd, Geuliupenso 20
W&H6v 35 Gasodwery susnruisd ol GO o ulTurlisbaalTdFdenuil
urSHa@ sier GefNama [170]. 2w GeuliLBleeuEsT GLITHIOTS
Uyl ssaTFdleamu sBsfeag. Guwul L Cumuriy G wsdour®
OBBID HeVMIUNT RUibd HMBBeLTeL RHH DS S BlEIDSBSH
[171,172]. eefllamid, oiFHs Geuliupeneouisd o ulTe plehdll
Qurmeflesr Quisdillsd GFsHD gBUL  euTUIlILE6T 2 6iTee. 6w
U SEaITFS  QFWEO(pemBEaTeT  ANUBORILILS — SHETeDLOWITE,
Gauliupleney ASMAOY 2 ulflufesr o ulTurliyssaTddd Hper
GmBULUSS aIPlen@Ga@& [39,173]. @4&sCar, 2 uliTugliyssetdd
Cewe(pmBeHE& mB  CauliuplmeoCw  gBBeHTes  QMHEGLD,
BB Shs Ceuliupemevsnwl  GeTdBFTemevEsTed  LFTofdhas
T BHTH B HBGLD.

0 o _ufire_plehdluller SleTENRULITENS
o ulTupliyssalTFdenul H([HEMLOWITSH U8 &SB! 60
Bouswenaseien, Gemmpbs 2 ulire_mlehdlullsr Semenauwmengl @ uwiflul
2 _GTOUTHIGMENUID  GHDBeUTal %  HHHed CFWILHBETHEN6UILD
allemeneldaleiimsnr  [107,174]. o _ulire_pfehFlulest  Ganaiene
VNG L G LN 5] 2_uflire_plehdluller Guopuyiiy LOBmILD
ememiliLids — SH6NmhiGeMen  cTenTemibmaud  &Bama  [175].
AQpeumer, % 2 Beord HEHL DHHNEHBH.  CHFOWID,
OV 2 _uflire_nflehdluller SieeneluNerGuITg) LememriiL|g
HENMMIBEHHB L CiTer  GHBIHSL LT, 2 GeoTs 2 6iTaITHhiSH60
SIeNe)| GHBamaE [176,177].

o ultugiinssetdduiey, o ulTte pehdluler  Seneald
L QM WPHIW URG adlssng. FBlw Senelsomer HieeTsein
SFHs  CuBuylienud CEBTeNmLILSTED, 2 ulTUrliLbsaTefdd
FIHHLOTH 2_61T6NMGH| LOBBID GHMBHS FLOBENe0WITEHH60 CHYHeMSHUID
SHHBH. 6s CrHrHHlev, o ulTurliyeEsaTFHeEETer SHIH6NTH6I
BenmaursessdHen  Curgdl gBUBL  DIIDSHSHISMETUILD  LOBBID
LWSTLUGSSLILBID Sl BleDeVeDIDEMET  HTHIGBHInIQUISHTH6LD
AmEBHCouemiBD [96]. Rsmenmed o uliTe plehduilen GUITHEHSLOTE
SIENAENeN (LH6INID BFTHMEMBEIT cpsvlD (LpIYe|CFuILl Geuemr(BLD.
2 ufire_flehd &meim augaubHHled SHemL SHSMSH 616IBIT60, RUIHAT
auellemoenul  BwbUBHSH “Fmiemiwndsd” Gumrsip  (WwwBd el
G&FUIuIeuTLD.

SLJLDLI SHENJLILITENT
o ultugliyssautFduller  GFuieoLm’_enL
OV SN LILITEH Gapdey
SPsfsdBEH  [178,179,180]. GHMBHSH  UJIOLI  SHEOFLILITEH
Cedaysefllsd, senyluTefer esemenidme 2 ulTe plehdluier
Cumuglienu  @UUIGELEUTE GmBauTes SHEGSWL. DbHenevuisy,
2 ufire_plehdlullelr oiFsUlF  FHIFbusd  SuBmeNey et mlul
WuITE!. 6T6rBeu, DS YTIDLI HeOILILITET QFMSlenaull LWsTLGSHS)
BamHemenae BHLHHULL  Geuemr(BLd.

(2_GBsure)
T & @D,
2_uflire_nflehdlulle FHmeneor

Qe il
GBiuuUTS

5.2. 2 ulimyiibsarsFfuler FOGILILIK60B6IT

m 2 ulte fehdluler Hb, DHMTEL FTHBHImgUl 2 CGeursd
SIeT6)] LBBID DM HEEMAUSGL  FHpewwoujd  CeTeni(H
Srorefdaeomnd. 2 uilire_plehduiesr o Beored 2 6iTauTmhISH60
SieNene)  LIeTaIHLD FLOGTUTL Q6 eLPsVLD  SINSIUISOITLD.

0= (Voco _V/Ce)/M

(1)
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S Laume 5. (Phmsw QPuruiFdseilsd sl Geuemment spaiseflar 2 Goors 2 ulylissairFdls Smper

Goueniment  HLOQH6T UMD o BoumasLd 2 Bourd 2 6iTeuTmIGsD Sene)] (La)/a) FMIBTSHTFLD
whAHNIUGIY @6 ST LOlwid 22.0 [129]
whHNILGIY @6 SMLOwId 436.7 [130]
wphAAIUEGIY @6 SO 406.6 [130]
wphIHAILGUY 6 60 456.3 [130]
whAMIGIY @6 BIHBHBTBID 455.7 [130]
wyealsieMbalpnE GHTed BldHEH60 57.0 [131]
OyeI6TeMNBEIDHIG WFLILIL L o106 HIGHSBISID 83.3 [132]
Siemis@ elngd 2 Lo ST LOWID 6.98 [133]
QaFL_yeroip@uimLgm Loy HEHTeit BHIHBHTHLD 97.4 [134]
BTGSeI ST LBlwid 15.7 [135]
CamsTUIBTT FenL ST LOWID 165.0 [136]
aurenipliLp Geuefldsifle SO 36.0 [137]
alFens Oalellesile) Smolyid 70.4 [137]
AJ6ha Genslésifloy SMOATID 67.2 [137]
AT6hdF Geueildsiey FFLLILD 76.8 [137]
LMRIBT LD STOTID 58.3 [138]
A eng  HewiB SMOATID 42.9 [139]
BT g Hewi 1860 38.3 [139]
IIOFNF FHMD SUTFNB(V) 0.47 [140]
5] Felsmansiond eflensseit Bl EH60 66.6 [141]
LOTRIGGTTeN  @emevas6iT ST LOWID 8.87 [142]
LoThRIG8TTel Eenevdeit (HBFTCLITIT omBEler L) &GymOlwib(IIn 6.54 [142]
Lo el @emevdsit (HBFTGLITIT omsiwlar L) &GrmAluib(1IT) 0.34 [142]
Quomfimier gedl. .Qurm wFlul e hléb&H60 30.4 [143]
BITTBLL el Wl CHeusmm of EReneuFFTDLISO FFULILD 7.23 [144]
BlewisL Lenlienl W CHeusmm o EensuFFTIbLI6) BHIHSBHISHLD 4.79 [144]
UT6hd BaHTeL SM_1Owib 136.1 [145]
AT6hTF BHTeL SO 293.3 [146]
aJehd BHmed ldap60 62.3 [147]
W6ha Bif5) BISSBISHID 43.2 [148]
UG 0] EeneVa 6T yfrFaflas(V) 3.27 [149]
Cumipsvasr sreuy o uifl FWILD 17.2 [150]
aifd HellB BISSHBHLD 18.3 [151]
aifld 2 10 ST LOWID 20.2 [152\
Gyregm @D HWey STOTID 124.2 [153]
Grreyr @D HLP6Y FFULILD 119.9 [153]
FLieon_ 610 FELITGsmALIT WDFLILIL DL HEHT6IT SOy 371 [154]
Gl .L9GgmFLir L yfliir @eneo FFWLILD 100.0 [155]
HTEEH6UMET  LD6VIT STL_LOWID 8.44 [142]
HTygen @b STOTID 1111 [156]

B&led Q er6iTLgl SenLLTer 2 sfeummisey (1sl/al), C, wimib C, UTLILd s6uTé ludler FLOOEULILITK M6 BarHemenaeit

(emBBW SUFIbL BEID FHeey HmIFeden HemFlLTe CFne)
(W&l/el), V, BpIb V, wempGw eygibu wBmid Gnig Hmysed
Sleneysein (68) wBmId M eleiug o ulte pehdluler etemL (&)

ASGLD.
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ool &aUTFS  GFwevdmensn LHIIG GEFuiwiun. bSH
Uyl ssaTFfuler FolalliLpeneoulteargl, 2 Bsord 2 6TaITHhIGB60
OBEID  HMIFeIT  FIOHeNey HeMILILIT  GaFpfeneld GaTewih
QUNTUBISSLILBLD. BHTTHSHETen0, GeIlILBeNsy LDBEBID U6 SB60T
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Gumelp  MHleweLWITEN FBMBIFEHLOED HTTemNHem6Nd OQBTERI(H FIDL
ST CaFpleysenem  LOTBMINSHET  PsVD  FLOGSILILIKIeM6L
AUEMETTEYHEMEN LOGILILIL  (LpIQULD.

2 _ufitugliysbsaTsFduile FalILBmeusEemen eOTBILOIWLT,
SUpemr edlF, QrledF-SLigen, Hlerd, GLmdh oBmid Gsmiieo-
Gamfegmetr  wrHfsements  LWeLBHSHFH  eleufldseond.  Sbd
wrdflsen m SBIUILL eeamrenlbamaulsomer suensUILBHSLILIL L
eIl HewSH 2 _MEBH6NTEL Peidhl. @emer, GLpUTeVTen o Bsuras
o ufitugliydsalitsddl  Ggweoumlenl i uBpl  BHevev  eleNdhaD
Carheddmal [169,181]. v wpdalw Fobauliupenso worgdflaei
EADRIGIR

. . 0. b,C,

LU =Zmx il e 2
COTRILIT Q 1+5,C, @
.~ L0genii 69 0=K,C'"" 3)

K,,C

QL e0F-1 Lirger: 0=—"—— @)
1+a,,C"™

Alier: kP )
1+aSCeﬂ‘

GLrs: QZanx—bTCe (6)
[] +(b7-Ce)]/”T ]"T

@&nﬂ]sﬁ-@&nrﬂgna&l:g _ aC "¢ 7
1+b,.C

@nE Q. oHuUs SFHsULs o Geors o eTeuTmissd  (L6&)/
&), b, eleiLgl eommIbluyT Foplensy wrmledl (60/W06), K, eeilgi
CUdennedEF wrpled (Wal/&)) (e9/1&l)V,, n, eeugl . .LNFewI60&

2_(HEh&A QLIM(HeT

2_B6uNd HEBDJF6V

Co

FLOM 60605

Liest

o eitef®, K, eeug QrledF-iLigea Fwbaiupbamen el
(89/&), a,, aauFH CILelF-I L Tgea Fwbaiupamey wrmled (68/
0&))'P B STOILGI GLel-LlLiTge rglfl o sief®, K eemgi
ey wrgfl  Gauplmey Geameb  (68/8), a, eeiugl  lerd
wrgfl Geweb (69/108) b, By aeiugl Sled wreHfl o 6ef®, b,
g Burg wrefl wriled (9/108) n, uerg GLrg T
o g6, a,. areug Camisv-Camflegred Gauiupleney wmmled, by,
arerugl  Gamilsv-Camflggmenr  Geuliuplenso  worpfled  (601/10.Gomsv)", .
wB@BID n. eaug Camieo-Carfiegre wrHg 2 66efG UGL.
B FsuliuBlensy WrafasT uBs BB oITIFd &1 (Harserilsd
alifleurs elleufldbaiinl Bemengl [182,183].

5.3. uplyssanFduler Guissaiuisd

sPeapT fAFmasuled sSaTFSd Quibselulsd (LPHEBWSHSHIOID
aTbSHEH. DUH  eHTelener auf(pemBEsT OBBID  HeuTFd
alemere)  QUTBiemBUNsd @@ BHevev Lifideney  eupmIGEBS
[7,178]. Qurgieuns, 2 ulitugliyssairFduisd @mps o ulTssmen
2 LBWTSLLBGSHSHINSTE0, D& @m olefeoures  OFweoLTL TS
AmBGSID s1e eTHTUTTSSUILGHBSI. Gosvid, o ulTurlibaeuTdFd
CFwsO(pemm STewiB S L HISn6Nd BTN HHEGD. (PHELSL L LD
30 60 ML HH60 Couslons BOLOUXID. SbsdH S L Hler
Gurel  Quepbureorenr 2 GeuTas 2 elTeuTmhIGSL  (LPIYHSHIOTBLD.
@remILmd &SLULID, 2 (PpHe0 3 el CHIHABE GHTL(HD Gogvibd
QEHL LS BGurg 2 Bsured FLOBlenevenWIULD 6T (BLD. 6T6NEmILD,
eTewL LIfomB) HewL &6l 2 _6Ten@LITg, FLOBemsv 61 L HTDSHLOTEGLD
6160 GTATUMT S SLILIB MBS

2 ufitugliyssairsdulen Quibsaluisd, L  Hemid
Quiss ordHflament LweLBhHS elleufleasliul (BeTengl. 25-&@LD
Guopul L  Quissealuisd wTHMEsT  (pHmHW  PITUIFF H6eM60
alleuf oL (heiTenen. Sienel DeneSHSHID LFLILSSTFFUlNs Cumg
QUGBS BL HMBHHMET DTl B ellends LweTUIBHSILL L6 [184].
60T UTLUSSaTFS Qubss wrHfluyn oiger @iuldlL

Qg &L (NGev

2_Beurs Gl e setut(HiLllg &860
Cr

uL 1. OaTEgd CFwe ey efenbsi b [7].
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Garmpement BBID CaETLUTL (B omsmisedeT L  GQUBLILIGLD
Qamhd euTDLHM6NS QBTenT(Beierne. @eUeUTIDLIEH6T Fl60  FLOWID
BUULTosVID, 2 ufitugliyssairsdd] CFrhenanseied Sibiomalflaei
Caupplarors  LWSUGSSUIULG  SHHEBH.  Buibsailulsd
wr@Hfsefed W (phHElwiwreremer &6 CaThHdSLILIL (H6iT6Te.

Bured-upgev euflens wrafl: O, =0, (1—exp(—k,t)) (8)

Curel-@pewiLmid eufleng wrgfl: Q, :Q{l )

1
_1+Q8k2tj
@glsv Q, eeiug l Fwplmeoulsd semgFeleT o _eiTeuTmised (L6dl/
&), Q eleiug sl “t" CEIHHled HMIFIL 2 _6iTouTmIGe (LH&)/8&),
k aeug wpHed aflng Fopome aldls wrmsled  (1/BIOLib),
wBmpIb k, eeiug @renimb euflens Fopmer aldls wrmled (&l/
WAMBIOLD) YGSLD.

54. UBbSeiensed oMb Lenmeurdsasid

o uITUFlILGSITFAWTEIEH]  IDTHSHBEN  CBTWIL  HEDJFEN6L
FHFHEMNEGD @m CFwsLpemBLTESLD. seflanid 2 ulTe piehdlenw
LPUWSTUTL19BETE  IBEHHOITHEGMS  eudlwid.  E&H6epsold
QL BOWTHH CFwed(penB OFsvenaIu|D, HeuTFd GuTmaien GHTLT
HJ6)| LSHTe FTTHUWLD GHNBEHBHE0MD. SFHET60, LBHIHEITEHH60
aaiug GHS (WPHIAWSHHID UTUHSHTE SHSUILGEDBSH. Q0
CeuBmlayoTer  UBheHeTensHed OFwsO(IpsHBH@, 2 HUUGLILLI
uruingaer Fflwrenr Csie] CoemauliBaBal. e 2 ulire_piehd
alend  LBmIb 2 ultugliys seuTFduler  GQuTpiupsnmenul
SBOLWTS  FITHHHSGWD. 2 HUUGULL  urwiod  yergh (1)
2 uiflenw CFmplILBEHSHTION, (2) OF6va] GmBaITs, (3) HFBNIFELO60
BLUTEH, WLBBID (4) SHpaeionstes Rmobs GCouswi. 6mHs
SLITUIFFWITETTSH6TT o _ufire_plehdluiler LOMIUIWIGTUTL 19T
QUTHSHSLOTET 2 BHLLIGLILL LITUILDGHMS DisHLWITETLD &6 LisVEaum)
BaFmHemens6iT BLHH6T. auBrled G Sd BHID Ceureverva) [185]
CamumsOl-gmBULL L. NGB TDLIVY GBI Gl TFLLA0I (BB

Gamumedl_(I1)-6mUl  LIBb&6ITeN Lisv @YTFTUIeImisemend Gamadaeu.
@glev, CaCl, (HCD)-evw QUIBSSOTe 2 HUUGULL  UTUWIDLOTES
SIEMLITEND SH6EWTL 6T, SeQUITTHIET MBI LT [120] Hldss0
gBpUULL BB LG HH6THaMelmhaE HHHe0(II) SiwiafHenern
UmbSHeTen FTHHwomer 2 GUUGULL UTUIDSHMS iDL WIT6TLD
siewl  CFTHMMBME Bl HFHlenT. G0 EDTA (NH,OH)-00 @(h
BEOL(PHB 2 (BUUGLLL UTUWIOWD 6160  SIGHLWITENLD  SH6u0TL6orT.
allmuwiTaelss Bmid usoT [90] 0.05 M HCl wBmib 0.05 M NaOH
LwsTL(BSHS eomhged, FMwid, Grmiflwid wBmd S 6L T lwib
SpBwemer  gmpUULL L 7GsG memTiL evverd-60 (BibSI
LUmhSH6TEnHe0 CFTHameisemen BLHHONT. RbH ITuIFduier
wgeflsv, 0.05 MHCl Wsa|b Beig CFwsdLBaISTEAD, GSMUILILTS
Qs 2 Gsorsmisefss &alliflssHed GFwedgHBs 99% i
SIFHBITS SHLLMDSUD &L 1Q&HBTL Q6.

Qm o ulfe flehduflssr 2 @UUESLIYL  UTUILSHMmS
BHTHOHBHGD (Lp6iT DiFH6d LIsoGeuml LieiTLsemen Syymul Ceouswr(BLo.
GBuuns, 2 eUUUGUYL uruiwd o ulflow CFsULBSHSTONID,
Ueiieupld  spBdseiled  emiBld  LWSTUBHSHE — FnlQUISHTH6LD
Amebs  CouewiBD.  LBHSHETEHHeI60  Flev  QTFTUICIHIGEIT
FAplures GQFweUl LTsvld o, Swe 2 uilte plehdldE HhiE
AMIPEHHHIQUISTHD G ([HEHBH60MD. LTl oBmID L/6hena &6l
Supplenr  miewiemlil  SemlLleTed  LBhSHeTEnHeder  Curgl
AUSIITE DIV  LOBMID ST [HleNEVNLOH6IMET  (LpsiTetiiemsvu v
urdHesliupalsmear.  deo  Fowmseley, Oufiw  Senelsvsien
2 ullre_plehd OQurBLaseEpd Sewellniflsse usmiulsr Gurg
uT&dslILbalsmer. allmuyTaalss BpID LsoT [120] Bléssv(Il)
gBpUULL BB @Lel®mhal BlHss0(Il) Swensemnstl Lflbs
UL 2 (BUUGSUYL  UTUIRIGeNET  Spule) QFWIsHeT. @86,
2 GUUGLY uriwd  (NH,OH) BewiB  @Ligei QuimBLuied
SNl HEHOWTS  (>60% et @ipli])  CFsioemLul
QIS

GLosuIld, LimbEHeiTEmHe0 Lisniuller GLTH Dienendgl 2 Geors
S| & (ETHLD, 2_ufire_pflehduledmbal S1sBBUUL Ceuemr(BLD.
@l pomLoupalsmetweailsy SGSHS aBAulsd Gmmalseom

7N

SenyLiLTeir Qqﬂq’

s fiungaler yenae

2 i gaeuied

QeuiLm enev :

Sl Smesr

uub 2. 2 WITugliyssaTsdd QFwsd(wpampen LUTHEGD Sryeniser [9].
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2 Beumd 2 eeUTRIGMST  6IAHTUTTSS  (Wluitgl.  eTan@e,
2 ufifluflesr WU w2 mig) GFUIL  HEIGTIOTET  LOBBID
FIrew UBhH6TensHey CFWsL(pemBEsT CHmeulBHBH. 6aBeur
OBEID LT [186] SHISHSHBTH DUISRNHMNT [Hbd  SHMeNLOWITEN
2 ufire_plehdllt  Qumrmenmteds  yEFTCevr . LI evmLI w6y
SHWILMIHHIT.  Gosuld, @eITHelT  AbHUTFHUOUTHMeT B
FIpBFHeMed 1B 2 HAUTHHD GFUISH WemTBID LIUIBTLIHSHHE0TID
oI BlebllbHHenT.  elleguipTaeleit  WBHID LeoT [108]  Hldos0
2 ulitugliyseaitFduled Hewih il B HIH6TH6T  HBeMOWITH
OFwebLLL STea)d BRI EDTA (NH,0H)-2 $alCwn®h gw W
2 6ITRITHIGSH60-LIBHSH6TEHHD HIPBFH6eMed LILITIBHSHSHE0MID  6T60r
BlebLlSGen.

5.5. OxmLit 2_ulimylibseTsd

CpmPiBsTmey  BHIL BB sYBT  SSPHsMlLbSTS,
o2 ulitugliyssarsdulen  QFwedmenss  WHIIG  CFulauged
CamLT o ulTuriyssaTdd UaEeT WGhs (WHBUIGHHINID
TIbHSH. BbHSH QOHTLT Uie] CFWOIPEND LD &L L HLOLIL|EH6N6T
LwsTLB S CLoBesTeTe ILIGABE. GUILUTS, SULLUULL BFenev,
OHTLIFAWTN H6vHHIILLL OHTL 19 2 _6m6v, HTBBIGHHTHES 2_6m6v
OBHBID LUTWIOLUBSHMNS 2060 pe0lD QHTLT 2 ulTurliysbsealTdd
SUleH6T  QFLILINLGE eTme. Edbal L enloliLdeemed, &l L LI L

LBSHMB BITen60&H61T 2 _ufitugliydbaaltsd SLU16)|BHEW6TT
BGoBOsETeTIHBE & QUF HUWITIHTH SMHBHLULBI MBS
[186,187,188,189]. Gwad, &SULLUCL  UbBHmE  QHTLT

uTlIyesEaITEFS eamemBp Gawed(psns GuTpuiiwisd HelenLosamend
Caremi(etongl. @GMIIUTE 2 Wit GFwsouTl (B  D&HE60  LDBEBID
cleMaeTen o6y IBEILD  OFwesoun®  GumeiBensuwim@G  [190].
oBms  Byemev  GGTLTGenmen  UTUIDIOTSSIUL L,  SHTBBIHHTHES)
OBEID OBHTLTFHWTen H60HBILULL QHT g 2 ene0 BLTEIBEm6

BSH(HD 2605608

Kemey Qe Glemey

A

SpTbL Gl 6 Mlemey

\

S (HLIL|(LPEMETT el6m6T6]

SmuLpswest GHILD

/

2_Beus

FHEDF60

\ 4

o2 uiitupiiyssarsdd Gawesoipsnpuisd Siflegres LwWsTUBSHSLUILL B
@mdAamear [191,192,193].

SULOULL  UBHmS  SLLMDULNST 2 (HeuenFLL LD
UL  3-60 &MLLLUL(BeTengl.  @QHei  CFWeOLpmBLITESI,
2 uire_pflehd ML @m 2 _mmer [HFmeudb@EGsT 2 Gsurs
sPebmy  CFIHHINISTGD. PTIDL S L HH60  GLIHLDLITEOT6T
2 Gours SweEsl SHaITFFUCUTHeTTEL 2 NlehFLILBID. EFHemTed
FLHH L ymadw 2 Beors Ganiey Byemsoullss GeusmiiiEduled
HOLEGD 616 IATUTTSSULGSMEH [194]. CrIb SidHsMEE0n
Cural, e ulte Mehdlll  Gurmeflsst o Gsomed  UFLILHHITFF
oo  OFBle) Hlewevsnul DML UJLD. Apeiev, 2 Beurs
Gapfley mMyemeoulenr GeuefliL@Gaulsd UplILQUITE DB HELD.
AQAhE o Bourad  BFaSHHSIMWMUIL  QUIBISE  Bireneoules
CFweouTL B CBISHMS (P96 OFUILIEOTD. LsD 2 GeuTHmISEHHE
BEFFHHAMD QFSleurs 0.01 (pHev 1 108)/60 eueny HBEBIFELO60
B BIQIGHIGETED  SHTIOTENBELILILIQHBBBEH. QUTHIONTSH,  HIOQ|BT
HHABMNT0, 2 Beomds OCapfley @bsd  euFbenu  EBIDCLITSH
BussHHGHS  Bimevenwl  Bimibs  CeuemiB.  BCHTE
BIrenevenl 0Bl 2 HoUTHHD QFIL Gausmi(BD DIeV6VH UL HDSH
BEBTH  Byemevd@ LOTBBEaHIHID. 6Talanld, PUIRIHHIG6T60
Geaiel 2 Bsuoreds GFMley &iwTT 2 sleumbd 2 Goors CFelBa
Flowrs 2 emenBurgl 1l B Myemsoule H&lFens BHBIHHILGLD.
Qa1 Hiyensoullen (ppemwWTer HaITFfHIpenend CaTHULGCHT(H,
s-QUQel  HBULUPHST  aleneNamamend  HHBMH  [190]. @
GurgiauTer  H@ULLPHST 6UemsNe)] LD 3-60 &TLLLILL (B6iTengl.
Qbd cusmenallel  eugeIOTRIFH, Hewp UMTBBL, ey UL
SeNeiB  LoBEID  HOUTFF  FOORIILFBEM6VHMeTES  FiThHa (hahEHWD
[195].

Flov misvwTemiu i flaei,

(OENIGE:S Carmpmeaumerilsy

Gl L o _ulitugliyssalTddld SHpenen ST (HE6HIBaT.  SLEMTED
Q& mLi

QUL  OFwepensBseied LWSLGHSUIUBL — QUTIpS

&S5 GMNGSHULL Gesoresst i

6v GlaueflliLim Glemiey

2_uliiie_fghal

\

FWeI M &a6

eU6m6IT6L

v

(€550

2 (U@L
LImiintb

A

uLb 3. sULOUCL UBSEms S LIS 2 heusnyULLD, BlFensy HHLILIpsner cuensie] BBID &HailllfissHsd eusnetey [7].
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BapmeveNienL_Seser. @He  HTJ6wID  elaenCalaied,  HFenev
wenpwreng o ulire_plehFullsit QuIBSHT susdleno BRI Suishs
QFwed(penBemW HHMLWITS FTTHHHBGW. RHIG6u Lisvaiaromet
miswremiuiflee Biremsoulsd SHmibuL CFuwisOULTed S HLUILISHBEST6T
HTT6RILOTGLD. O EQUITTHEU6T LOBBILD LI60T [196] SL_L UL HlFsnsouisd
mIwTeIUINTTe  BrTcofiliTlefIiLibd & EBLTASH-EMD LIWLSTLBSHSHIS]
QuieOmEl 6160 FHLI9HHTLIQeNT. DiHl HiFeney GFwsouTL 1geirGuITg,
2 HEUOLIHEHSLD (AE I BIE ) ST Hwimenr GLDLDEDLI
CamBpellLsTaIID, Sy QLLEHMS SHmL CFIHH. UeITed
RBBGHSH SHreursd, QeleuTgruIFAWTeNTHeT  lengFealeddamernd
et (h mlevitemu i fleemern (WPLSGLD GFwed(penBENWL
uflb@iemysHEHet. ULID 4-60 UTeSFs0BUTeT 61603 QAT FTUICTSHMS
Q&rewiB (WLSSUIULL Brisafinslefliim &epLmissssr oabme
61601 JT6NT  [IGIGemITaa LD  CaTBHSLILL(HeTeNEl.  6TalailD,
Birensy QFwsd(WwenpwITangl 2 Gsorsd LBBID 2 Blehd QUTHEnHES
GmBhH OHTLTL CByHme WL BOWL eIPRIGHMBH.  Y&H60T60
SimFalelEenend QsTeni(h 2 ulTeEemen (L EGSHMTE  Hens
ufllorBdmBd HemL&eiT, Birensv 2 ulTugliybaaTed] CFuwsamene
OCu@aTs LTHEHBSHI. sT6eBa, HFme0 (PMBHETS LIWLGTLGHSHID
2 ufire_plehdlll Gurmenen SWTALILG WGHbHSH Heusd Csmeitern
Gauswi(pld.  SmbpHeons, o ulTurlyssaTFFenulll  UTH @D
BIT6n6y  SHTT6RNEBEm6T  (LPIPSUSBIDTS JTul Geuewr(BLd. &L L Ll L
Bireweouilsd 2 ulugliybsarddenw utHdgn o (pdalw
FHTTeWNE6T  UBHmS 2 Wb, @LL olfSD Bpld ool
SOILILUTET OFnle)y & UIHEULITEGLD.

Qm o ulte _pehdullst epmeuTdsd, CUTHE HSLOTET
2 GUUGLUYL  utuindHer 2 selujler, SULUULL  BiFenev
gBUMTLIge0  6IeNHTIHTH  SHBGWD.  QUTHIUTH,  BHiFenev
GFweoumigsd  HupalliflsHed CFwedapens, HeuTFS (peHBenW
el GoumsLomenHTH RHSHELD. eT6arG6 speluiflggHs0
welsd, oiFHs 2 Boms GFflensy Fw o GUUEGSLYL UTWILD
Qa&meitenenaled  erglTumiTédseond.  Gogid,  HalUfd g edsr
Bural sauTFAlL  QuUI@emeTU|D 2 HUUGULL  UTWIDGHMGHUD

Gomphh  CByGo  GHTLITY  Cameilen  SiEioddbs  CeuemiBLD.
geanaflsd, spellifssHelsn  Gurgsl, o LBWTELLGSSILIGLD
DFHB BN 6LeVGH v HewIFeLHeT 2 ulire_plehdleba@
2 ®maUBFmD gBUBHHID e IPWILGSBEH. 616066, HiFen6L
salulifidseder Gurgd 2 LBWTELLESHSUILGL 2 HLULEGLILL
UTWIDGHST 2 &b @LL aldlsd Jbu S CFrHmessit
apeold SewiLPwilL. Geuemi(bo.  @m 2 Hryewr HpeliiifdHsHsd
auemeTeYy LILLD 3-60 SMLLLLLBeTengl. RdawelliifsselsnCurg
Breney oiFlafsHa LetenT LgliLguitead @Gempuid [188,197].

. 2_ewrenowinen QHTHevHINB H|feyderisd
2 _uflirupliyéseutFdulen LweLT®
whemsw Lfleyseisd Fapflwg Gumsd, 2 ulTugliygd SeuTedwmeng
OQFwBenad  BTnbEmyFelslHha 2 Boores welsamen Hbd
BiepLSSUUL L BIL LIDTGLD. sTeflenild, © _65TenLoulmen SHLe)iie0 ighedt
OQFweLFHBeT  GHmBaUTHC6 RHBHMEHI. Flov  HPFTUIFAWITeNTH6NT,
OxmPeogiens  sedbarer 2 ulie _Behdll  GQurmenst  UBMlw
SLU16)| 61T GLoB s TeI(H6iT6ENT6MIT. HOgm_ QL rFaled LOBmILD
Boumevervdl [198] euemilas LWISTLIT. BHE (et 2 WITUFLILSHeTEFS
QFwevapenpuleds UswHTHsT  UBYY BLgSSUULL  CFTHenedHein
BLSHSHLILIL Coueni(BLD 6T6v alelWLBIGHSH 60T, GUITHIONTS, CHTIMs0HIMMB
BL6ysm6T @yenih QU Lfleysentas LIfldalul Bsitemer. (pSHeoTeug
alend HPa BT, Quilul Cssitenenelsd GMBHS TH GCFpleneids
OBTEmIgHBEGID. 2 _HTIEMIOTS &FIRE HHe] BT AT Teugb
AUENB, GHMBHSH CBTETNENRIe) 2 WIT LTFHiSHM6NT BTN [hHdbE D
SIBHHIHHTLLTS, Wanpsomd wBpid CHTed LUHMBHD SHLleHsiT.
WPHL uend SPbHHES, 2 ulire _pPlehdwrergd Hs 2 Gsurs
FTULSSHETemIOW QBT ST RHmbHCalemBlo [5]. 2185 Fowid
QeILTD auehd HHeBHHEG, 2 ulte plehd CuTmenTarsl igls
2 Goures 2 FIITRIGD Hpenaid BT HTH  E(hHdHHCaIemBLD.
BGusuld elleNNE  HWBITE SMHULIenID, Gsvgmem 2 Geurs
Slwelae  (GFmouid(l), QumLrdunbd(I), asrevdwip(Ill) LBE3ID
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wéFAWID(I)  Curei  erdyweiast uUFlyssaTFHulesr  GuTgl
GBIGBL6UMD 660 HHSLUILGEBS! [9]. eNQWITTHeusdt BBID LI6OT
[199] Pésed Wenpsomd QHTOBFTenevHeMeIBHE  GLBLILILL
Qrewih Sy  eumBLILGHSlLeTeNeT. RbD  SeYBITEISI,
SFHs ene] Bevgmer 2 BeuTad DWIeE6T, BobHed a6l
BuID CHTwens DiweEmend CaTamg®HbHHl. OHTEGHS LBEBID
BITeney  (emB&6T  cpsvld  HHH60(I)-meu  DiEBBID  Ceuemenuilsd
Qemewt - SwielBelledl  GBIBHG  UBK  QeleumyTuIFSULITeNTH6I
HWILMBHHAT. Bbd BHDUSHBTH SeNSHeien  @GnIdbasLTed
2 ufire_plehdlullest 2 Gouras 2 _6ieuThiGed LT GBHUILIGSBSE,
Guoaib @senmed, myemevuier Cxemeu GBI GHewmHBEH [198].
HI06)] HeveWaUBHeT &0 OBBID Heflo 2 I GUITHmeTsH
CamemiL gl  e16iTUHTe0, 2 uNMTUIlILbEHEaITEFS  CQHTIHOEI LiGHens
Fgllwres QFwsbuBHH HhaHeien Smrgsd Geugluluiensors Um
Sfeugl  SeufworEsg.  CHemauliil Lred, 2 ulTurlissalTdd
CFwesbIpsHBenW  LIWSTUBGSHSHID (peil, Sleybeny  CUIThSHSHLOTe
(peFFFmF psold FHHBMNHECeusmiB. @ 2 ulire_pflehdulle
ememtliLd  smenedl  HLPBR6T  HTTHSHMID, HLGHHID et
BEBID  QWTHhsd  HenHHeend  HlJons LT ealepen
[199]. @psitenT @MU LE Gumed, Ws oo DY HmBHG6,
2 ufire_flehflaemen  Cmmeni(p BIPNBDT  FiHH BN HHETID
oT6RI B 61(B B 161 &3 65T 60T. SiIBsle0 GLmNedr LOBmILD
Qrend. .o [200] Bxmed uUBHMBHeL OCHTHBS 6B HbHI
GCIMOWSHMS DBBB  ouysi Ghowf 2 _ulflenws LWETLGSHS 6.
QeueurgriaFFulsd, shleyseflles LswILGmT (WBBleVIOTE S Ul6)Y
Ceuigl GCIMAWHMS DiHeMeddHhdH CeuBplsIITE:  Hab6T.
AQpyasefisr SigliLenLuisd 2 ulTurliyssaTFlurarsl, alsmis
Swell  uforsp  Crdleisensn  alLajd 2 wilw  GFuws&Smene
GeuelLBHAWH.  BOBTH — uieled, SiFelbHest  LOBHBID
ueom [201] 750 wW&/e0 &Cymlwbend o eiten Halul  BHmred
uSHRNBID CFTPBsWBEDT, L 7 ICsorfimr &L_Burdlenw GCaTewih
FHABMNHHAMT.  @bs  sPeybilsyd, oo &GymuAuib(I1T)-651
Cafle] ABOTH BHHHHTL, Wb Hewew 2 UNTUTLILGBHMTEFS
GFwesbapsmBenw LIWeTLIGSHS, &Crmowb(IID)-a1 @migh CQenfley 2
05/60 b GHOBHBUUL LG NQuigmeeals BBID CFCsmallwim
[202] 2 _Beuns semi(pLiglL smelulel®mhas (ICP-OES) Geausfeumb
s by BB LB HIH6THeT CBmemih SLLUULL Hysnsoulsd
FHFHEMNHE (WD e Faplujeienant. b SHBITEIS
SHally oiflev HSMyHHeienoud (pH 13), 15 GeusiGoup 2 Gsuras
Wl semend O&TewngBhHHl. OHTLT UL BFensouls psold
Cargpemensel  BLEHWH6D, BHWIG QLB HH6NH6T 2 WIiTHSH
2 Gounes 2 eauhIGD Hpenen CauellILGSHHWSH. BbH HewH
QLB HH6TH6T gBBULLL  Byswsowmengl, 10 Wedl/BolL gL
aldHHHe0 22 wenll GBIL SUSHILLLE. BB (1Wpgaisd
FHABMNHEHIULL Biled iFais 2 Gours Swelloow SHaliThHsl
BB Hs 2 Geomsmibeoren (HTOTD, &TOlwid, GsTumedl,
GCymolwIb, WD, BlbHed, HIGHHHTHID, OMhIGRFH, Digblefuib
BEID R@mbL) HFau®h Hensvderied I B EHbH6.
(OETIEN0)] LIwIesTLIML 19 65T@LIT &), BH(HHBH6V
GareienBeusmigul I3 sibgmiseflsy o ulflullssr eflemsv  OBEBID
DG HMLEGWD SHeND (PpHAWTaHTGW. 2 ulfl QuITmLSH6iT
LIWISSTLITL 193 (ORI E: HemL HHTVILD, Sieumler
swrfliiy wBpid Cures@GarsHdl GFeveEmen HHHHe0 GaTeiern
Gousmi(BD. HLLHHL L SemandH g o Ulflaend, Shisens FHnbsH
Uyl seEaTEFd] QFwsvdmenen Galeluill, 2 6oTHHIHD LDBEBID
IV BIFVVFHI BTITHMBHH OBTWIL  SFFTUI  (LPeTOFUIGOTESLD
CapmallILBGABaE. Cuoabd, HeauTddl GuImeisn 2 BuUSHEH @ ID
BPBT FHHBMAI UmevSEG SImHBL BHHHTe0 CUTHGMTHHI
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CFevemal OFFILIBEHSHEVTID.

U0  UeiBHemmas Bl Gumm o ulite lehdserien
ITIFFUNsD, QaugFev WpwBFsBen o uliTuglissaTsFdenw
aeflsfHurs rBp  (pweser.  1990-s6flsd  QHTLHHHH60
AlgaSORB oBmitb AMT-Bioclaim @umsiis Fev o uliruglisbseuirsd]
QuUITHL_a6iT swimflébaiu’ (B QU6 BLOWILDT S BLILIL_(H6TTeN S
[170]. @bs @ewip o _ulTe _mehdsenmsy, @Gomhs 2 Bsors
smrgFededmbaml  (10-60mba 100 108/60  eueny) 2 Geors
DU BHEM6NT HBEMIOWITS DIBBB (WU ld BB Smig) 2 Bsors
Gapflewer 1 10F/60-5@D GoBaUTE GMBHS (Plguld  [43].
Guoeb, AMT-Bioclaim  gweneni®  HoIFIedBHEH  HHIELD,
ST IOWID  1oBEID  HIHBHHTERIHMeT LNNe@EGD  HmerblaTemi gl
SDISHT6V, 2 Geours QpICasmBHeNe[HbHSHI OauefliLBID
s bTseEnsd SBwer  gBBSTGD.  AlgaSORB slebiled®bo
UTSHJFID oB@Id ST blwib CGFplels Senemal GYBT HJHHIHE:
GHMBEHEHEI060FH.  B.V. SORBEX e16i3  euewilas 2 uiire_pflehd
Qurmenmergl 0.1-60@bal 3 WIS o6y LN (FI&AFLH [BLT6T6,
SYTOCMBTMLISVLD  GIBTGL_ 6L, e loL T gpLysvnouiT,  LisOGLOALNT
LIGhoL 1 7T)  HIB6THM6N 2 6Nl AWl [3]. DICfeHT SHrmis
uemiwiesld  (U.S. Bureau of Mines, Golden, Colorado) 2 _(heurdalul
2 WitdsaTFdAlurme (BIO-FIX) Gamfeogiens SWabT, &Hmis
SIOEVBT, AIQHT6L BEID Bevdhd g Biedmbs Her 2 Gsurs
Slwelsemen  SiBMBB  UweTLUGABE  [203]. Bbs 2 Blehd
Qurenmegl, FwiBenm UTdleflul (srosmLfiaeomnT), merol &eit, LTSaei
LOBBID  SHTOUIRIS6T  (ClvIocrT QeNMIS6N, GIULITS6D G 6NMhISH6IT)
SBWULITEY 2 [HouTdhaLILL Beengl [204]. Guwsuid Fev euemila
2 uilre_plehd®menmenr  MetaGene® B@Id RAHCO Bio-Beads Lfleir
(oMb B@I  &IEE  BPBAImEHEH  Hor 2 BsomdHmIBMET
b BHAIVEVEI 6160 ST MWL Beienal [5].

7. uweL@Ssuur L 2 _uflire_plehFlulen Guosd

LIWIGTLIT®B/ IS BHIH6D

2 _ufirugliydbaalrgd QFWeO(PNBHE LT edr B LD
LwsTLUGSSLIUL L 2 _ulmplehdlenwl eteiten GFuIUIOTID 6Tl OSH
Guflw Gssalwm@d [9]. Gwsanibd, &pelllfgaHsd GFwedpenBuisd
OuBLUBILD SILTHAWTer o Beord HemyaFellss GLosd  LIwIGTLIT(H
udHevellbslILLTSH Q6BTS  slehdWeiongl. BbsH DLTHSwre
2 Gours  HMIFOTENEH  YUJDL 2 Beurd  HemyFsL  GFpflemel
ol U LB IHSLTUIGESLD [199]. &fbUge| LOBBID
WeiisauTFS slenild Qrewih QFwsO(WwenpEellsn S SILTHFwiren
smIFeLHeNeHHH 2 Bords Dwelsenet L5 seomd [98].

oyl _maurhed GFulgh 2 ulite_mlehdGUTmL_semen Lisv
FHalTFF  apBFleellsd WGl LWSUGHS (WIQUID  6TETBITEID,
SIHH RAmFH BBBed LB OHeMeyLBHHCaIETIBLD. BV TLILIED

eoeugl  6iflbEH  FTOUTEGHHD  PBHW  CFWIEOLPHBH6IT
2 ufire_pflehdlll  QuTmenseT  DiEBWIUSBETE  FBHSH — SHTEUTH
Amabew0 [12].

Qa1 Haly, 2 Georsld g@mmlulL 2 ulite pebdl
QuTmLBemenT  1DBB  HOIOUTMHLB6T 2 Mlehd  LWTLBHSD
(Pujlb. 2 _HIJemionsd,  WTeIUGLL gmpuulL  FLGLraen

ewNE6T, BThHH BmIFeINHHH TFNB(V)-mw 16O (Bhs
LWSTLUGSSLILL 1QHEBSemen [205]. @eisumpres Goed  LiwesUTL (B
FIHHWRISET LOBBID  ABEBBIGHD  (PMBEH6T 2 _6iTenGUITH VI,
Flov  FOWHIEEMEL FBBIFGHIL0  PUIITHET  UFLLHBHITFF
CamPls(LpsnBenIL eJBBIGC\HT6IT6N SHWIMRIGH B BMTH6I.
2 uiitupliysseTsdd GuTmenTargkl GHTHeo(penBemUW Sl sHerlsd
SWfssUUGSTGD. BbdH GHTHs0RImB He|HeT 6BoHaIGs!
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SIBBBEY OHTHHTM HHBHBSHI. AFHEVTED, BbBIJe|BeelBHS
SWmflsaluBl SaTFd CQUTmenTaIg, CHTIHBFTMEVGHE 60TLID

SHAUCHTH &6 SieEBmed LIFFamenud SHToH Bl
g weery

o ultugliyssairsdwuneg, o Gsored  r&EULL Sife)|hemn]

FHFHEMNEGD @ Gl L CHTHeOHIL LTG0, SDpenBulTasl,

usLBoum  HHAHBMAIY  QFHTPOmEI LBIGEmeT  eileyd  DHB
FHmesr LOBBID LsLGeumI THE3TENLDHENETT QTem1[B6TeNgl.
2 ufire_plehAGuTmLsemen,  GOFmPsogiens &6  LOBBID

AQAuiBensulsd HemLHHHamgul QUTHL BemeTd CBHTRIB HMBbHSD
GFeveilsy HWIMfebaH0TID. R HaTev QFwsoUTl hF CF6v6)] GHmmelCsHT{H
FBBIFGPEL  BLUTHOD @hESBaE.  Baeimy  QFuiwiiu’ L
2 ulitugliybaaliTsdd] uieuTergdl, QUIHIDLITEID SHUIRISID FTihS
Sl HPule| CFreHmeabamend OComemiBeTeng. @GUILUTS,
2 ulitugliyssaltsdulen Guidsld HILUD, SaIT&FdHaSmenell
UTHSHGD DeNT6YhIBE6T, HaUTFS HHFNF (PMBH6T  LOBBID
SFBUF  HAUTFHHHBT  Fuiened  Sules  CFTHemedH6i
epeVLD BT SIWILL [B6TTeNgl. HeTed QHEHILGHMS HOL (LB
uwetuTL e orBp Gsuild (Wer@aBBrissT CoHmallILBGaBE. @
Fov YuieHBen  CFHmbsvgiens  sWeybilsd o ulTuylibaaTdFd
CFwsLIPeHB HBENE LIHBFTBBIBBSHI. SsieuenasTe pUie|sCer,
@b GobLUlL HLUSMS HOL(PHB LWSUTL LTS  LOTBH
Bl6wTeRIMlenald  SHHLD. Goguild, ITUIFAWTENTH6NT,  SLOS BT
SHHABMNUUTENTHET  1OBBID CHTOBHIDB  FPHBIB6T Ben6wlHH

GgwseoulLmsd, o ultugiiyssaTsdd Qu@mb  (WaTCaBBHmS
SleMLWJLD.
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