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Chætæ t
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IDEROüTGTIN

ßbc ocu¡¡lcto olud.itrÈlqr o'f thc meü¡¡¡d-s o'f caryur re¡sÈlon¡

con¡tlfutce a ¡nÕlæ of, ftrd¡æstrl r¡ports¡oc ln bfoolpfetr'¡rt anil'

rlú.ol¡ Le, noncovor, ottr o'f æúlibróIc oryladty' Ilcb^ssu¡ ¡¡¡¡l

Ucntcnl posùrlatod, e alaplc 6of31 EÊdlnr¡i¡B l¡r lhtah th cru¡rnc oob1¡p¡

|'lth tlp eubatrate to f,o¡ll rn cnø¡æ-arùstratc coqtùor, t'hc l¿ttcr

*rbacq¡núly brcaH.ng ðcl¡ to glw Plroù¡cÈs ¡ael GlrgJÁêo lhL¡ ndsl

srñrÞ¡ ô. en cÐItcnt bcalo for ttr al¡boratton of ao¡¡c ôctallcdl r'd'

oqùac aatlrq¡re, Écn thccG ræ fu¡itl'e¡tod.. fhle, tb fotl4tletfon of

thla ho st6p rænl{@ Ildstttcå I ratc c4¡csd'ø' to bc d3l{rad't ThLoh

platcdt thc ovorell retc of tb ror¡Ê1ør to thÊ l-d'ttal oæænketlør¡

ef anb¡t¡.aÞ .nú, æ¡4c.2 DEv{'ctloa¡ f,¡æ thL¡ al¡plc bchevtorr, tn

DaSr ørscr, harrc lcd to tlæ fomrlatLø of ooû!;ttcd r¡¡'1 frçcnûfy

o@lc¡r rete eryæar!.ørar5 !Ê¡tch src Juetlf;letl !n td¡s q| r sarl¡s of

f¡illvliùrsl stqr¡ dl tÌË I',chsÊ¡.lt-tbltø t5r¡n. a atgily of thÊ ovæcll

lÉ.ætl,æ of thc rcerÊ!.o, thcæfonen ænat!.tntes e naJor a¡rproaú to

üro gcrtrrl pr<iblo of êEyE ¡od¡¡lÉ'¡ng'

sæsr¡ f\¡rther oæaá.dcretLqr of ør,Ga tlr alnçtcat sGù of

tDalfvtdLrsr atø¡rs rgrcal¡ thet a owlçt. l¡t¿*'¡¿aalllr¡g of thr æoÌ¡¡nlso

snit th0 ælatacL charactcristto plÛl¡crtLos of GnuJ|Dc raaotLæot

¡¡poùftoity a¡gil dficûcæyr4 *q,rl'ttt ù prgoilra knorlcttgg of tbc ty¡¡c

dl bonds bctæon üEyBÊ 8nd. tîË3tlt¿tc f¡ tt¡c oæPlcrt ald' an s4ùanatton

oú' thc ¡¡ç¡ft-itila of tlr cøplax l¡ tcru¡ of pola*Llatjlmr clcoþn

rlirplacaænÊ, Et¡rtn or oth'r tÉston'tlonS og tþa Èod¡ lnvolw¿'
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By æplo¡d.ag e varlcty of qæro¡olpa, lnolndlqg klrtlo sttdlcs Ülth

oqptttlæ¡¡ilm¡oæ¡¡cttt'lvot¡trtbiter¡r¡¡â'¡tn¡cùrc¡'lcbÛctulnetlona

ø boûb tùc ce¡mc a¡rl aù¡tretcr lt has bccn ahern thåt tht oøplcr

fc¡r¡ by tbc odl¡¿ttæ of oGrttln cha161 grolrpf4p oa ttc cngy!ût

,.¡tl6d aottrc attc¡.4 Cølitcrrblc qrharcl¡ has bocr¡ gâv:n to tho

&tcrotnrtLqr of thl urnlbGr r¡dl n¿h¡re ef tbcæ ¡stlv¡ slt¡r. thte

lubcn¡lw sfurqy 1¡ both loglod ¡ndl nccassrryr for rltÌû¡t ltt ùht

spaoiflld.ty of tho ona¡tæ, tht bonal bnaae4gÊ qr tìorlÌrengæent f'æoIÉil

ln Frorih¡où fo¡mrtlø a.d thû æched.s la tcss of ütdivråral øÈcpst

mrf.n al.th urn4rlttncil æ tæÈetlto.

rbo c,l¡r¡.aoû¡rr¡itlool of tb oro5ræ s8 a IEotGf^a 1¡ slro

of aæ{dor¡blc try¡ø"flltsÊr l}¡pt cæ¡l tha¡glt th agltvr dta nqy

oæ¡tthtc osl¡f Ê r,n¡ÎI par* of tb; t€ùtù ¡t'moùr¡rcr lt qrpcarr th¿t

tbc tc¡"ttrry stnrotu¡t5 d tb rhl.o ¡¡¡¡otctn ls ceaontlal for cal¡nlo

eøtúvtt¡6r7 &æeorrr¡ frr ocrtlrn ossasr a pb¡rrJ.ecÙ¡d.eat eürily

on tþ enEJ¡DË hag ehqra thaü r ¡¡æurrtblc lnûàre¡Êlæ" er rgg¡egati.olrt

ocq¡r3 Ln rolutùon, roarlt{ng tã polJnar{.o 4rocûcr or i[lf,foæat

aotlvltf¡¡. Clear}y, coraldÊfatJ.6 of engr nrdr a¡aod'¡tLen.

iÉ¡cod.¡tl.on rcrotLæ 1¡ fi¡nit¡mtel ln t¡¡c oorztaoË fø¡n¡Irtiou of

kfl¡3tLo rc¡¡Ite.8 In a æra gcnrat safr¡ç,t cgtlnatlæ¡ d phyrÍ'oo

ohøno¡f quutltfcl, erqh ¡s th¡ ¡o]eo¡Lar æ[gþt, Í.¡ocl'octrLo pofrlt

ed thÊ dr¡rgp onr tln l¡rsùcLn aÈ p¡¡{1æIar Sl salr¡oc, srt l¡Êv¡ltrùlc

[n t-ntertrctf-ng rGaIItg fro6 otbæ .PProachss' Iglccðt rrhllc tl¡l¡

btdGf q¡tliæ 04' t¡3 frfonaetl.or¡ rcqrri:tû fer tl¡c ooqùctc cluaf'dtatlm

e? thc æêh$¡fsa of erqf ca¿trDß re¡sùl.m l¡ðlcatc¡ t"hrt nery a¡rproactna

aüc Dêæ83ary,, thc oharaotcrlzstl,on of thÊ eDsJÐ 1t¡clf 4¡rcare to
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bE of fltat lEIloEûüË.

rhù t! rL[ !,Llugtratcit by oql8libratls¡ otr übê nær'a'l3

attoqrte rt foru.¡latlng a æehrrd.¡a for th¡ onø¡ld'o hyÉI¡ofysús of ur¡e

by nrcasc. In oodrast rfth otbs¡ tEJlul aystæsr thc urc¡¡a acùlø

qppGåÍÉ to bû partåorluly ruæùlc to ¡Êr¡(Y, for tlp fonotrtng tlatEos!¡

(f ) o¡Af¡oA¡ of cstl¡oatfng Èâ cøylelo ¡¡rttrrlty (enA nonoc otr Éøfl1qg

Ì1ætia efpæá@ta) anc boùtr r*¡1'ð. æÈ r.caeæ¡¡l¡r eærrab;9

(e) tus cnst'r ÉGEs to bc ab¡olutcly rpcctflc f,ç tbs a¡1r¡tratc nrcqlotll

(¡) tt" n¡batr¡tc [s raailtly ev{l'ablc üal otr GÚtùl¡'lhsdl' atn¡crù'uc;

(U) t¡crc 1r rtmg ¡reaq¡tlve etac!¡noc tb¡t tha actfup rú'to¡ tnroltrc

gurph¡drfr grou¡¡¡.1 a'lb

¡b"|trtt¡clcsr, !.t lr ct:lcar tbat thl aT,t{[ùIe e*}æc.MÈal cvl'tl¡srG

r{üatrngtotbÊoc*rantgdtbrrydroryds,partt.cnrlætytbchtptlo

nenrlta, 1l lbq¡ÊÉly ocrtrnÀlc¡Èory æct can þo Lr¡te¡prctcdl by gæcrall

l¡$rotþtnc¡l *ct¡ of fsdtvleh¡al ¡te¡ra. À bt'|d rçvLsr of thc raanlta

cæpllfics ùÌÛe and. cu¡¡haslrcs tha ncocsøtty fæ a ph¡ratoa'et"atcal

süu¡ty 6 üt!â&¡

warl eil r,¿ldlcrrf 5 by ¡tr¡¿yt¡¡g ttb qvæ8u ratc of, thc

rcacfÈløt a¡ a ft¡rtlm of tÌç stÈstretc oqEcÉrett on l¡ tb æ

td¡tbtèl4gtnrffcrtr''¡-}ryarrymthÍrd@tt'åG.Bzs\teøcttttlott

th¡It tbÊ rLs¡ilc ¡tlohrclr¡-h¡itca dunl.ß rât all¡',Ê6ùLy qlE¡Iloablct

et lcest at la r¡bdratc omæntrattou (lccc ¡t6n O'rU u¡a¡ et Pü 7)'

h tttê Þacf¡ sf tH.¡ ¡¡orotf.on ard qtoylng thG üboory of abgolutc

¡eaotlon ratcl, tb cutrqry of aotlvetlø ras cctfnstGd' fq' tbs bl-

aoloanlerrìltot,l@bct*ccnGnzJEcanðglùgtratc.Ehcvalucobrtaj¡cil

|¡d,loatccl a atnrcrh¡ral cþaqgg on "o¡nd,ng qrÈ{ of thc cnz¡mc e¡rfÃg
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oqitcr fo¡m¿tlqn Homr, tho oa}o¡Iatlø¡ turolrcô ths polar

co¡¡oadrctlø oú tho lntttal oagSnc ao:h¡tton ard,, ra É1I bG sboür

tn euccacdl!,ng obr¡rtcua, tÌË vetld.Ity of thc eotcqrlar toá.gþt ucÊd' ùo

q5taln tìhlg valr¡o cen bc ¡cr{.q¡sl.y çæ"tf*J 
6 klûoæ, thla

hSpothc at a, ttrû.lc lÐ!:h¡ps cxtramrtSr d.gd.flcrat, ræJ.ne unsr¡bstrDt-

I¡tcilL uÉll tb¿ æo1cq¡ter rotgþt hr¡ bæn odt¡llqtif aBô t'hÊ posctbil.lty

of anoh a ¡tn¡cbrat ehosp tE tb poùcd.n catebllghsd.

¡Ìre r.osr¡lts of Klrtl,akæky anil BopÈctgrlT thlù e¡tarücû

to anclr Loær r¡¡la aæo¡qtrdf.ons, l¡ilt@toô, en th,c otlG hlndr thet

tl¡Ê ¡íldlælls.tflenton Es€h$¡ËL$r raË tnryptlcùle at ell a¡batrrtG

cæærrtr¿tlotts. $rls dt4tsrLty vas ngt ö¡e to t-nhtbtt"lon by thË

supportl¡ag elotrtrol¡rta (as hcil bceo thp oasc prevÂq¡slfgt'g¡, "t tt"

urcol¡rtio ectlytty waa tnlr4re¡rdM, of t¡Þ socllrs u¡Ic¡tc æoertratlæt

t¡r tbÊ rânga fsvaotigetcd. by Kt¡tlafu*rìry Gù 41.9 Inhlbltlon by

u¡ìta rra¡ pootulrtcd e¡ ùÌ¡o cs¡æ for thc ¡aö¡cùlon of tþ rat¿ ¡t

¡cùatLvtly hfgþ ürÊa oantrattoæ (1rr tblg oaæ, grcatcr thån O.1JlÍ

u¡ta ¡t ¡fi 7). $rc non trlæartty of th€ raia rt¡an ¡üottctt ag¡l-Ðrt

tþc s¡bstratc cøæ6¡natÍo¡r ( et for u¡ìaa cæßnr*reÈii'ons) raa altrl¡nrtcif

to tb cd.stcnæ of clthpr tro t54*a of rcttw altcs, ültJt dlfffæ'cut

Xld¡all¡-Mcuëcn prrenotcra, or pelrs of titcÉf.ce.t dterr d& Lntc¡'-

aotlqr ¡¡ù tlret th6 kfÐtlo paraæctø'a of a ¡lt¡ Tt¡l alt3rGtt tlËE

ùhc rltgÈibot¡¡.l¡¡g ¡tts oqþtreaf Éth uñtÊo L¿tcr lcanltrrðtã lEl'oh

amddbrad cffcdû¡ dh!Ê to 1útbltloa by h¡droeea læ, u¡lse a¡ril tbfo'

rurta aolcq¡lca a¡il blarl¡ùtto foalræ a¡¡ æIl s lod'o strangth

affects, fero¡rcif thc fquor hSrpotblta. It res eøçhastsaôt ÌtÇrseÊrt

thåt ttË æpana¡rt rgrü@66t nay hæe boan fort¡i'tonË, al ottht¡.
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gpohrÉ.æ¡!a¡t.lpolÔùr'yh^emt.ctt'ùorataaquetloærhl'd¡tqrl.l

c4rel1Y rrlL flt tb cleta'

1o qrhrÉlæ thc tcntrtlno ngäuc of thl¡ h$lorthæls f,ur{ùrrt

1t Ebûrlù bo rrotcd, thrt üþ dcrtYattæ ¡olleg on th¡ r4'xtclt

eryrttø thrt th. r¡rooÚ.flo ast!.vlüy of grc¡¡o l's a lt¡car ftrscùfoa

qf tb GlrE'@ orr¡ædratLon¡ El'trlahordry d oææJ?tao

æ¡rhettoetly u¡ùo:lal thta tla¡}.døæ, ctrræ tn vtrcr dl scærrl ncpæta

ln opp9.ltto.2h?5 îhi¡ tqroltant dltÊparltÍ nag Þo dtr¡c to Gpæ

l¡trt¡.l øð|ttæg, aa K!.rtiehotrElry Gû åf,-. usÈit Ëf * a rprotcc*f¡gr

or f rstÅvst!¡gr ¡gerù Ln atnost aü kt¡cûú.o c4rætænù"9'17'21

lbllc e¡aatqu ctfeoÊr hero bcca obacædt flth o'tht¡. ureh egSrÉc fn

t¡a u¡se¡¡s 
"yn+,æ,r% 

¡o str¡{y of tbså.r Proc1É Gûfæt h¡s becn rqrætoiL'

t.hollgbtlprcf'¡thcdlsùlætPotdÞLl'.tytbrttþPÑttxnltætf
ßùd!. Þ noitL:îtcð.Z7 ù tba orühæ baad,, lf, tþ a¡nd'flc ættvlty tr

æt a lln¡¡r f!ætùcr of æ¡¡rutratJ.ær t&a posd,blllty otr pfÛtGlD

po.lruæ{.zatlou c rgg¡cgot 7*121 rtr6 
"t*r¿ 

bc oø¡d-d¡rc¡l.

It 1s c}oar that e phya!,co-c}øl'gar' cÈ'¡qy otrI tùe en4@'

1n tg¡ms of fu¡3al@Ênäal proportlcs, {o nÊ€dtçl Þcfol¡e tlp rclt'&lLlt'y

oû tþ3 ¡esult¡ æaf hyps,tbcrcc a¡tltæd' oa¡r to ¡¡aÊæd, In pu.tlerlar

tnf,æration on (r) tm solcqrl.a¡ æLgþt, (2) cffccùa of poørtblc

noOfg:Éng ncegcnÈr sç<l o r¡rotccü1ngr agcatr' (]) po¡dUlc protala

t-¡¡t6ræÈlæg etrð, (+) t¡" "¡n¡sàrral 
natr¡rc of tlp asûtgt citô rarlå

bs val¡¡oblc. It x¡ tþ atE of tlú¿ t*çd's to prcscnt phSrelcuehd'oel

¡¡Eanltt ED r¡¡ñraæ, whLdr' Lt Ls ho¡)Gd., ç¿11 ¡rrwl'do a eqrdsr baeís

os *rl,cb to i¡¡tclprct dt¡Èa nsrt iltrcetl'y ænotlÐdt rfth lts acrtlon a¡

en Gü¡yur. lhG nqJæ ¡vpo¿¡cars to bc fo!Ð¡'lttod âd v¡¡l¿toatcd ls



6

tlrat u¡r¡¡o où¡d.a¡!]y ttrleracÈs Ln soluu.on to glæ a c¡Ìlos of

potyærte qractor'

fhr tùrily of Lrrtcreatlry protcLn ryatcma 1s of grctt Lgþcrogt

at thl,¡ tf¡t, âó êxl6|.setlstr oü pærrl ¡¡rotetn sJ6tæBt rrstng thc

glr¡Ig bg¡¡rü1ry E Èh41r o'f sadf¡¡¡rtrtlæ veLodty a¡t!. clcstrqùoresist

lr¡¡ r.cvaatcat thp c¡ilrùc¡ac d varf,o,rr polJmcr{.c øpcd'oa ln eolutlon Ð

ff th6 t¡rtcræèlæ of pretcln nolcculcs to fog'@ palyærc 1g rerËrtlble

çi¡ß ultffiæÉ¡¿nrep øril clectnryhoætlo pattcrna ôtùlneil dÊpêúil largply

or¡ üre ratcs oú. tb fona¡.d, and barùffic¡d, ncactloûs a! oqar"a<t to tù¡c

ratc of, scpora:blon od¡ thp æupoærûr f.n thc tnanø¡ror{ o$'ttd'Etata'

Yq{e¡¡ pa¡rtþLlttlca haæ bæD dt:lsansædl qualltatttoly by Loügil€Úth

æ¿ Ueclnc¡ ,F 
^ 

connagtLo¡r rlth tþ al'oot¡q¡hæds oû lntorætf¡g

agrstæt, andf d.Eûfg. ostr¡áSrat'læa lût pcs"llnrt to tho ecð1reÉetlql

ef s¡ah ætæs" Tro ertræc oaaGa e¡D of per*il'anlæ lstct¡cct.

lßhc cacê ûf r¡8tsllütrûr8 cetúIl¡t¡oaÉ of, cql¡tllbt{la

fto"&¡g tra,nqort ¡"s bè6a trcatctl, tboretloarly by Gilbar*.í th'

thesrrr prodlcrüe, reg!.eattng cllf;hrsLæ, tbet prc tilrsn oac EoYüt8

baurtary 1n th¡ ultrsoËntrlñ¡gÊ Eorrltt be c6¡eatedl', provleledtt t'haù lf

a ø14ùc polyrcrâ.øattO¡¡ lg Lsvolvcår PoIJ|Eãr¡ hr8þlf¡ trtån ühÊ iu8sr

tI}Ê prìtdrrfrt. Th.Lg vas ln agrccmcrt l'tth thc scûJ-$oÛbetlon dlata fqrrrl'

çrlth al6¡gpgx¡.fpslnrlz EhÊrc e dngte ¡rcak ms cnrldpnt úpn mo@rãr

cruil atlffi çcre ln cqalllbrdmt at hlgþ tcrrl.o etrengthet an! üro ¡naks

vcre pærcnt w1rcn hlg¡.". poLy'6,-t (possfbly hcxanara), ç6'e 1n

cgrtltbr{uo arlth t}æ nonær at lor !o¡d.o strcagthe. Honeottr' ths

thGory ¡xrdlctert aas¡rately thG cjbsal"Ìsdl l-norcagc l'¡l cdJ-uÊr¡tatlor

oocfftoúlnt u'Lth protc!.n conoo¡rtratlqo I'n dllute colutlons' 12155 Â



7

t"*È êr¡3nd.66 of, tH.¡ worù by Båo anit KcgelcJ+ atøc¿ thet moærr,

iltæ ad trlsc¡,6 oould bc p¡ese¡È t¿ ât¡ cqull"tbrdrn 4trh$s a¡¡d' ytô

gtrrG only ouo barn<lar¡r ln ttre ultmocntrdtrge.

It¡r æoond. æsa to ba oægttùaroil 1¡ thet d, tb r1æ rato

of ebtrtrmot of oq¡ll1brt]¡n ooopalod, to tbo rats of r¡ltraoontr#\rgal

a elcoËrophoæt{o æ¡raratl.on It ha¡ bæn polntoil o¡$29 ü¡i th'

I¡attssr ùtstæô |n a¡ch osto! rltl Ûr|loetc thc Pcctêfæê of oaoh æp

¡rænùr t&c ry¡maranæ of cligcets bqrd,sû¿.s La thc ultreoGl$rültgg

¡rtll thn bc a æeÍ¡¡a otr ttlc e$rütbråun A!'rtrllrr¡tdon €f ttç solcq¡.lar

rycdce !rd.tla].ly pæsarÊ t¡¡ th. colutf.o¡¡ In o¡e.noc, thir oeæ l'¡

a trdvl¡I cretqùc of æry¡r¡lblc fscmcü|on eat ln thG cxttltrtt t't Lc

rnau¡ùüß¡rgh¡ble frq es trctcrogcnaarr f gtatlor r¡rsto" À¡ La tl¡c

f,orær Lneta.æ, thaFt efìe s€FFareI prOtaln¡, for axe¡rylc l-41¡!Ð aaá''l

od.aÊrËr55 gnrø mt gr¡51¿r¡# eÉ aq¡-tct¡ protg{nrrt ttf'.rt

cùtblt ol¡åsrotG8dEtå.os d tÌ¡l¡ ty¡p etf lntcractton M'tlpnoa besd'

Iareglyoachd'oardtf,rootlonh¡¡cctù}l8hGdle.¡olatl'onbctreeg

tls dllsarotc Þo¡¡rrtartas obsrn¡sdf fß thc r¡ltraæntrtf\¡8t in taag of

polJ¡¡sr{,o r¡,ocú.c".t Tbc f¡,!.lrne to rc¡ol.rrc tbr mpon¡Ês elacûro-

phorctlaalty l.n sæa g¡asÊs t r p¡¡tlct¡.larly algntftca¡rt and' t¡lII bG

dËso.¡d, Iatcr.

ån læatj.gatf.on of tþ cd.ctcnoê *ndl' nehrrc of a¡ tatæ

ecltton !n onnyuc r¡netems o,f eitù¡ar t¡4rc ilarortbctl ls c¡Ëræaly ælcvant

to r stu{y on Gna¡¡gû ueohe¡¡læs, bccanac tt6 aøtlvtty of thÊ pol¡æcrs

cotrlil bo quttc cllffccent f¡"@ thaÊ of trbc ¡¡ortß@,ê:r. TlrLs Ís ættalnly

thc oeæ rtth trSpcln, çl¡erc thc aoûtvu sLùo i¡ lnvohsotl <tlnacrtty 1n

thc potyurr{.øatfærF anit a-oùrymstry¡rrLn" *lôÚ€ t'hc r.c&¡ætl astivtty
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otr ttæ rllno¡{.o fqa tr¡¡ a prom¡rostl eOîc,st on thc ratca of ttl

oa,talyaarl ¡scanÈlon¡.8 fa vlsr of tltæ cxuplco ard tb èinetanlùy

fn tatc4rcttr¡g sn¿ @rrrGlatlag reanlts rclatl¡g to tht aott'on of

uroa¡Ê, lt a¡l¡¡cer¡ csacdlel to d¡arcctcrÉ.¡o tha æst r¡aù¡rc d tt¡t

chatcel l¡talao;ttm of ur{ùr3€ 1a solutlon- fa faaù, lt !.¡ pzûùlc

thrt r¡prdrdblc ad. naanfqfìrl l¡{ rntls ¡e¡rlt¡ rflL orùy bc ótal'd.

by itavlsf¡g r ætt¡oû to p¡apÉ oE ñ¡¡traû tho polyrcrtlatf.on, ütlle

prcscrvtqg th. t€û,tvlty of tho eæcr. Otrtrluly, othsr pþyrd.oo

ohñtaal ¡ù¡d[s¡ Tc¡l¿ bc grcatly f,cd,]tùatccl by thlg. Xn ttd-a

roapcot, thc uæ o'f olrod.cef uoa$¡rfr¡g nagcnts lu¡ pr.mit l-walt¡abla

çnd ríLl, bo itl¡e¡sæù ñrlly. 0f tho varlqrs nËtÌ¡ods arbccçraúly

salo'crtcü to dra¡raoùc¡døc thc qrccúcg d ureacG ótalrrd., thc tstebiltæ<l

ma¡{cr fola, thrt of dllfrfucú.@r rcqrrlrta rpcd.all ænt st t}¡14

tùago.

tlrc iþr€lqmcnt of lrûerfæætrlo optlctr systæs fæ scasrr-

ùrg tlæ ¡etrastivo !¡dsr illadh¡tl.o¡r æ æfractlvç fnclc¡ gredlcrÛ

ittstrtbr¡tton tras prqvtaloð rcs¡rett dlfÍl¡sl.on d.atar'9 shtotr ca¡ bc uscd,

to obtaln a ilJ.ff\ætron aoofRlal.cnt. lthi.s 1¡ ¡cLateü to thc f¡:l.ctto¡t¡l

æeffid.crct, aüA also aqy be AIoyetI to obt¡l.n thc moleq¡lar uaigÞt of

ttË lrrsÈêt.n.lp lercoær tb foræ of tlæ itlstrlùr¡tlon EûJt bc amfpcif

to obtatn l¡f,quet!.os (albJ¡oú to ocrtaLn ro¡tr{.c¡tÉ.onr) oa t}¡c hctcro-

gcrrlty of protcla cqrlca. fttcrdercr ln rsletLqr to a aùldy on

unaeaËr rhß.c rn c¡tlsatl.on of tbc nolootrler wal'gltt, for eræ¡rlor f.e

neqrlrcrl tn nan¡r calqrlatlo*15rI5r19t& thû allffi¡lsLø sethodl. qflpGarú

ùo bc ¡toùaailùfy vrluable. Ia a genrral. tËruÊr any c4lcrtnca'Ëal

cltc¡{.on fon aarcsstag pætcin fnrity 1g of, oonsfcbreblc fntcreot ¡t

thtc tfsÊ l¡l '4?
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Are pz"oæihlnes for thÊ ætcñEtretloa of hctcroæBlty fuqo

¿.Íf,fi¡slon nËaruiw¡Éo o¡¡ nfæd. aolutc a3rrtæe hæ€ bæn shrya to bc

veff¿ foæ nt¡ù¡¡ca d alrrylc sËbgtenæs m¡oh as s¡orqlc a¡¡¡l ulc¡ ¡s¡d'

haro bccu åpplfc6 to a fcr p¡stGia eyotæs.# Dcrlatlæ¡ frq

leú ûlf,ft¡¡lon bobrvtqrr ln a B¡rdær lnilfo¡Èfvc of hc'Ècrogcnd.ty

hoçc bccn dbsc¡r1uil LB 811 proþln ayntcnø abrdid, tba ttsYlatfæs bGLng

r\qrüaaontGd, as a f¡'1.qe fi¡çtatlon dlsgrtt.st+6 A¡ûyrd.e of thç

a¡nteøs 1s¡e tto Brûtaln oqroærrta of tüffor|ng cll,f;fud,oa æcf;ÊLoiLc¡¡ta

helr bcar ¡rrdr ls thcgc oas¡&s. (¡t fs lqrllcil tù¡st thc hff,cr aalta,

rhl,o&r a¡c æstlä¡paË¡ d tùr ns(ËrÊtrJr noillts, uæaf tn protctn dlÎft¡sÚ'@

crynrlucots, ÊnB e.gt¡r¡eat to b¡ p¡¡'t otr tþ coil.wntr rcnthæ thÂn

dld!.tton¡,f eolutrs.) lhllc eæl¡.¡l â4{ttoÐf, acal¡ug,tto-45 .rtt

al¡o bc pochrlatoit, lt lr ælcnn¡¡t to poLrrt o.rt pa¡tl"orlarlyr that

urr,alyd.a by t'tr¡ea prioûôörrGs rlema lntrlcdrnæ d t?.øç at caah rolutc

oorytoæut.

$¡e e¡asü ¡atr¡¡re otf ths pharænon d r:Lntoracùlng floral

{n oyatare oætat-ntag mo¡e than two oø¡ronarcËs ls Ì¡¡rlsøtl' thrl,

a1¿he¡gh lt hæ Ëccn arggesteû tl¡â*, ft æ¡nrlt¡ 1n pa¡t frø tåc cIêcttrû'

ntatle ccplrng o,f f.on f¡ç¡SÀ9 tt lrú boan dcmrùratedl to cdst to

g uca.r¡rable dcgfec nøt only l¡r aoluùLonc coût"ùn{'U iome, but al¡o ta

oütpr sSrrtcms, l¡situitlns tl6øc aryøcû cÉ|rc}y of noa-alcctrol¡ftês.

lf 
':lor 

lntcreaûú.æ cfPeetc eto cd.st fir F¡taùofn dÉfifwton o4]Grl¡øtst

analyala ln tc¡E! of betcrogOr,ntty (or tha ao¡a.cqlÈIon of tÌþ GTPGII\-

f¡¡aÉrrly obs6ræi[ dtåffud.on cgêfîLe!.øt, rúlrGô to a¡ Ð^, to a D

anltablc f,or æIecplar *algþt dcts¡st¡eÊlæl) oorLl bc $rfæ ni'ailced.Lng.

EhÍ.¡ 1¡ perü.6tùæ[y trr¡o tf tl¡c prsû¡Âr m¡nt bo iËfl\¡e¡d at a ¡iH

itlfìfcraÉ trosr lt¡ íroelectrlo polnt db¡e to Ëolubltlty alrl stabllity
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Il.nttatiæ¡ aa fn tlæ oa¡c of urtt"c.F In th:Lg oâ¡3, at lca'st tbÊ

clc6trolrtatlc qrllng of lon flor¡ cqrldl' bc c4rcctcd' to a'ffact ths

¡l.zc e¡¡it rùúfre cfr thG fìfi-ngp dlarl'atlon dtLagræ' Þnoquortly' althargf¡

th€ sBpu@tl.on of tb dlfÌft¡alon Ethodr t¡r prá'notplc, cæ:[tl n+¡ply

lnforu¡tåqt @ tbË Pl¡rfrty, Eolcarlar ætgþt a¡d rnùrFcot\r on thc s18t

ar6 rUAotf 4, thû urea¡c mlccrrla, en cst¡nstvc !'waetlgatLsr¡ of t'ha

rdct€mfa sf, ællcatlonc, parttcularly flø lntcragüt'otr cffeota'

nrct bG nede Èofore tld.g tdtæu¡ttotr EaJr be c@slibæd' æanJ'ngfìrl'

rh¡ ol¡oû.æ of r lrltablc prsbcrln r¡rrtco fo¡r æ'h e atr'ril¡r ùq¡lû

ba glrl.tþð by thc follwLag cæd'clsratlør¡r

(1)tbcprtùgtnð}lqùdl}orçadllycrraü&lca¡cgc}¡of,tl}cua4¡

dttfñ¡sÍcrr c4øáæntÜ ncqd¡Gdl t-¡¡æIlcc rt loast 25 El' of ¡¡t aPPro=-

r¡Ê¿tclly 0.5É proüa1n ¡orlutLæ. (ghls od¡ o$rsc var.lcg rtth the typc

of cpt!.orl s¡¡stæ uæa aDd, dth tr}t &Ëdgn of, thô cq¡aráært)¡

(2,lðcalty'itaùo¡Iitbtftlüofrryt|¡çn¡rttt.csl,l.nclrrdlng

thogc tb¡c to ñrærslblc loteracùlæ;

(f) tt sÌrorJ'it Þe stúI'a at lcast ò¡dng ttre urqral tço leek

th¡rati.ø oú an e*¡e¡d¡n"nt. (E5tr !'naludlsg tLæ for adcquaùe iÉalyafs);

(a)üçlsoclagùrlopot-rrtdthtprotctnshq¡Iilbclcnøgrâtrllt

M¡st bc solublc et tbù¡ É ra üm ì¡¡ffcr u¡cct fro¡l tlo iþtcnl¡atlsL

rhf.a ranldl cr8ble øpGrlEcflül to bc ¡nrfætt lû¡cÚG a4r f,Ic t'utæaotlort

ih¡o to clcortrstatlo oæpLlqg d lon f,lsn¡ 1¡ trreanôly ùt ¡ ntdqn;

(5)cærlataontboactùargaoftb'protod.roFÊrepErrqgl

(*crc üha p¡"dern mrst ba çt¡blc) Eqrlit b dþ¡fuùlc' Íbf¡ rc¡rldl

anoblc br¡f;'æ gredlrÍùs reanltmt æ ilf.aLyaL¡ Pr{æ to ilrff\¡sl'ont chrc

to Dormen ltÑrrrp offooùr, to bo allcc¿ fæ *cn aarkedlty charep¿
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rycoil€l trrG il!FÍ\¡¡6d[.

wblla utìGa5G, a.B l'lJL bo cean, faLla to fr¡trc[l ary of theac requLre-

ncnta,or¡rgts,lliæorr¡lln¡ntna€Gngtnnsq¡t¡iJrüanodola¡natætouæ.

tnoøforgl'tyvltbc4lcotatJ'on,thorcnrltstobcpreaante<lont'}:o

.tfñrslon of osærÉtalty ur*¡a¡gpd. upccica ad. on olrargacl ønalhd'n

nolcculcs hevo ¡rrotcd, ucGû¡l tn ttlsorreat-ug f,IOr lntcra¡ûLq¡ cffedt¡

fn other sytrt¡æB. wtth tÌ¡ts guldtr tllÐ etgÉfleaæ d) thn tÉfifl¡sLolr

rsar¡ltc cbtsl¡oil wlth rur¡s'ss gnd' of, ttÞ çldlÊly uredl rooleollar ælgl¡t

vtlf bû iËc@¡lsêiL

Itoanbccmclr¡doilfrq[ù}llatllgo¡agl'onthetthcgvtra:ll

æctrord.æ oî tlt| cns¡mlo hyürolyd-s oû r¡rea by urcaso ro'rl'ô bc g¡eatly

fecillt,4tG.rbyaptwroo.c}mlaalatrrðyGthleng¡@aaaproteln.

In ChagtG¡' II an fuvcettgetlæ of thc pp¡¡afatlc¡n e'f r¡¡ea¡c rl'Il bc

orùIl'.æd.,togcttærrlthGlôctrqtbo4et.loa¡dædJncuùattclrnlocùüy

anal¡racc dl tlp cqrlcs Öt.J^æò shG ¡egl¡lta aræ us6¿1 to PttEúdÉ

¡npa¡q¡tlvcovl.cternforthc!.ntcraoütongfurÊagÊl.n¡olutlon.

chætcr lrÏ ts ttpæforc ¿t€nrotei¡, to ttlretrÈ erycráæntal crrLclenoe fø

the lnterastlon ar¡il a ålaor¡scJ.OÍt Of the pròlble nectranta¡n' ln tenna

of thû groqps lr¡volvrcl. Ít¡c ofìlccû of thc polyærllati'on en the

enz¡mlo aøblvlty 1¡ also oÊuæd.r l'lth conolu¡lons s's to hoE' tÌç sSnrtæ

@y bc sù&lll5edt to glræ an cctl¡p rrooær{cr folß' tlrs æ<ll'ænt-

etl.sn ad elecôrq¡he'et1o propcrtlos of, thc stabltlzcd' (or ruoittf,leðr)

¡n¿tarral E¡e prìGsGntetl^ ln t}}l4tcE' Ivr andt thcæ Provl'tË norc L¡fort'-

atløont}eEeahs¡tl-glo.fthel'ntgracrtfon.ItFtubeghormg}sothgÊ

firrthsr Lntrstigatisrns r€r¡14 be fadllüatcdt lf, rclf'ùIs tllñfi¡slcn

lnËe.E¡r{'ltr'rÉg cq¡lð bo s¡åc. chqrtcr V lc aH)ûæËÊð E'th a erttlca'l

gl,Prel.sûtotrthÊctjff,rglonroan}tscþtaù0ÊdlfttbütìDâ8|Ð.rh1B

I

I

I
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eas@d raqFlrcË fucçrent rofc¡cm to recult¡ ùtal¡eét vrth ovelh¡d¡,

vfiteå waa q>Io¡oit as a'noôpt' proteln eytt¿a to tast the !04'Jæ agglt4f-

tto¡s d¡ tlc dllftralen tlraotxr. as th6 ove.llË¡atB aetasl'al dÐc8 no!È

oofùtdtil¡tc dll¡cctlv to the clucld¡ûlon cf tt¡e ureasc ÚJtstcnr tt ha¡

Þoen a¡¡æarlscû 1n ^t¡perdl!-- I. Sinoe t}¡e dtfftrcforr rcanlts Broæ to

bc ¡mcrüst lncæoLu¡lvu¡ an altcrnetlW ¡¡gtlÚd of a¡ee¡d¡g thc Gftenù

oú tl6 h¡tcrogÊf¡6{ty of, ft¡ sqltflg¡! Ésiêt'r-al La pÑtærÉc'l [n Chryt'or

VI. flre a¡4rarerÊ boogaplty obeantdt fn aryrlæ, ugÞ a srp€cú'flctl

æt d¡ crycrr¡qcrÊûI csrdtttoæ rs offûratËcû ttltb th¡ offcc¡t of altcp

fttg tht ædro¡ø¡úrl om¡ütfore (rfth nagrrd to ¡t a¡¡¡| Iø¡ùo rtrcngth) '

firp obænat|æ¡ e¡c æletctt to tlc p¡rbltffi kl'ætlo 
'lstf'

As nr.ght bc e¡pcctsit frø ttrLs l¡dt¡leot qpr"oach to cnz¡luc

enùlon, tJæ raølts ato æù pcrmÚ.t a f,ømrlatLon of ttp d[et¡{r s¿

Eûohsn{p of the h$rqL1r€fu. Na$srthcl6as, thcy eæ lllugtratltæ of

tlrc 9961¡l pr{-nclple that a Ph'Fl'ao-chd.aal atq'(y g¡r t¡rG engJnÉ lt

freq¿cË,Ly ctsGatlat before thc roerlta fræo oùh¡r opproachas or'n b€

ud for thf's In¡IPoæ.
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Bcfercr¡æg to ChtptÊr I
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(r)

Eh¡ prcl,gratloa of æ¡rtall{no uñtcat by &røurî noprelcnÊd'

oc of tþ naJoç ¡dvamor¡ f¡ c¡¡cy@fogfr E Lt ¡ras tt6 flrat damor>

¡tratÍon tbat a¡¡ an8Fl ras nsÈ only s¡p¡blc od¡ b{tû¡g ehrðl¿d' ln a

prrfefc¿ fora, ln¡t atæ ttr¡t lt ¡l¡¡ crocntlafly frota'{n I'a rtaturc'

Hør$æ, tb o¡{.gl¡¡X pnqraratùw Ptroæö¡rc har erbæquÐtlJr ÞcGD

2

fnprsc.dl onty ln oD ¡çq¡rGût (¡y t¡o æüEfcô rcæyrÊr¡1l's¡tLqt qrt-

lf6a[ by Dorru'), eæn ttlcugh tb€ d$fftqrlty of otÊr{¡rJ'qg g¡carc ls

spcdfrcalry ænÈioacd, in ¡arcrat n*p*'Þ6 .ån Gr@tJûetlon crf tbû

En¡blågbgat itÊte t¡dlloatc¡ tbrt no nore than e 1# yleralt5t? oan tc

c4rscÊcô 1r¿th tb Sær p¡¡cPaasÈj'ør, and' a¡ tl¡a u¡caæ oætsnt of tùG

caÌ (Canryelta ædlbr¡ù¡) rarc.fy c¡æoil¡ a;4þ'8 ftc iltfflq¡Iry ta

nrcpsrng æflfld¡d cr$mÊ f,or ra o-ùonslvs ph¡¡sf,oÈå!Ðd.aal tfh¡dy ts

qt|pctirEt. ttrtc 1¡ ørrr¿¡gly tlts¡trtþd by tqrasÈlæ of tht

GrrcæDG'1 aþüel¡.r gt"g by Ë,rra¡¡z:, g.a;¡cn a¡d MI¡sæSç¡*¡ar9 rs

I pqpqr oonæ¿æü v¡[th tbc Gstrbu¡}aÊo$ of ¡aillæ¡rtatiqr erl dlfift¡¡ton

dtata. Fæ thlc ¡rtaloRr l1ttlc tntrom¡tlon c:d.sts oar fìrn|'@68tsX

¡ro¡l6t'ltc¡ arob a¡ tfuc !.æclcot¡c-o Potntr tho æ!¡blll'ty, thc atùlllty

of realta¡ßt, !ûIutio¡¡¡ arr¡ tÌ¡a nolecrler rlgþt. In add'Ltloat thc

Fclf.abl}tty d, tb cvallablc lÚoftstlon ot¡r ofËcn bc a:lers't¡r

qrGsùLod¡

rha boGlcobr{.c polnt, for craqùo' ilaa fq¡d by e Ef'l3|.Eeit

ro¡.¡bülty ætroalo to be par ÞE 5.Oi ln¡t tht's 
'octhdlr 

îh1ú rcllcdl

on r qr¡¡Ilteåty€ sstLBatloû of thc ndbuatüyi orf thc prco4¡¡ltate fotædl

Ln vartcn¡ buffcra, ðqÐndd Ët,rongl.y on th3 ùctnË of orÈl5r tqnrrr'ü¡a'

rhe çorhær t¡l|.McrTÛe aomclodl, tlrc poaaúÞtllty otr narkad' c¡.tq' ô¡c



17

to thcl¡. ü t¡tc etbcr ¿ttcrylt¡ to odtrn ütrt¡ valr.pil'lZ onry

thc trüÞ1tlo,n tccl¡nû+¡c ucGd, b¡, ïltllt 2 1" *t*¡I". tj.Lll fqn¡d'

tJrat arrnnfn d-nanlt oççlctlty ldr5.btfu*f llr'ÊtlG et Þlt 5'O (B'r'c¡sebfy

by e tø¡SlSg çd¡ar¡[ro f¡lyelvfr¡g elsotro¡tetlo llnkagc bctwca trhs

ncgaÈ¡raly dta4oif arlphord.o addl groryr on tbË ærd'n ¡solcq¡Io rltb

pod.ttæly qhr¡lg3d grtl¡ps ln tha vtatuú.ty of tht egttr ¡tts ø tnc

cnamc), rhl'lo rp !ÉùÞlÈlon oguzlt.l d pH 5.5. tb oæatuilGit t,}tÊt

a¡r tæpg¡ tn tlE rrt ægau.vc ahæga Ds thl agtltu .ütcr ltlrrltåEt

on tacreaslag tlrc pH Éæc 5,O, oo¡seit ¡o¡¡ul¡1ø r,ltlt tlp arlphonta

add grqps on thc a¡r¡gt.n sf¡d. t¡*¡t pærurrtod' rnhrbltlon ltomccr

t¡1g ¡uf,l,ótLtty ú tlu Ertboil, ln c*ttnetlag tlrc lrælcsùsto polJtù otr

ttlo ËEIE D'rotcln EolGo¡¡e ls t¡ ðqlbt.

Ide¡]Ìy, a c.trl!,ca dî alcoù¡optrorads e+ælncct¡ ibd.gæd'

to cn¡blc thc oæ¡tnrorè|on <rf r ¡ú{.666lltty q¡rnË vqrld' bo cbsfrùlc.

Ílrs t¡oolocùrto poú.rrt oot¡Ial tbc¡ bt ùtäfuÛtl by lntc¡eoletlon

Uúøtur$cly, aneh clccrË¡o¡rlræct!,o datr dnt not æailùlo¡ th¡ æIY

dlata a¡¡c thoË farnÀ by Ardorao4 snal Åtcrtyrl, *no pf¡ot'todl mgatlrc

ve}qcs for tltc n¡blL:tty of urc¡sc et 3H ?.+ tu'il 6'tÞ l¡ O.Ol lomf'o

rtrægth ln¡ffl¡r. Sro systan sffi. ¡stuçctblc qrraaûlqg Lû both

tlr aaoudrry enll tÞaodr¡g 1!'úe, lnil{ostlp of baûaroSand'ty" brt

æ ¡cllleblc $râÉftaflrG Ëasl¡l of thtt oculil bG Erdc fro bruúary

cp¡G dùtg eqrrrf.acatr.

llæ l¡úqæ¡üton 1r aval.lùlc on thc aciL{ærrtatlon wlod.t¡r

chara¡Ëe¡'!,stiss of u$Easo coLutlCIl¡tt. I¡r all cases rceæte¿9rl4tf5

u¡!ÊqÉ, pr=parcit by the æthod, of e.uærl enar ¡cæ¡rstalJ'faedl by thc

nodf,elcif prooÊdü¡fìs of Dq¡6cl hao alrcn at lea¡t tro pcake tx thÊ
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9ultrastrfugp tt PII 7. lturs, $ranr ct aI' rdlmsÉt¡¡S ssÍartl

brlæ ¡cs:nùelffuoû rruploa alra¡rr fotuû a n¡J¡l oqoæuè * 
'aO"

18.6 to î9.9 sd a faûtcr rdfsadfne ¡nek of sÐ 2ç8.' Â s'lfgþt

ûocæa* ln tb! rçilattvo @r¡¡at of th. l'dtcr aæ¡¡oæú, aoùrletod' by

no¡e oa¡tfrrl rccr¡ntsrrf.setlon, rtl egod.aùêit tÉth r o¡Il Lnoæta^Ú

ln ryccd.¡1e eøt¡rlty. f:ure ùArillcif thÂt thp gn &ú ¡satorl¿ s¡l

otbæ ory¡orrút últh I, valuae oú 7 å¡d' ]6, rhil.ù at¡o aær¡reit tn

æat ¡nnøparatlæa, Ërr t4ä¡{.tloc oú¡ leLnorn naù¡.rc. I't¡¡ cagJEtlo

acrttvlty rac rttrlbutcd., tbê¡¡, to tbc nstcr:lel thféb sÊttLÉt¡td tflth

- Sæ etr 45rrodoate.ly 19. kl*¡sn Üt rI.1& elao oborrsd' fuo pcahc

ltr O.OA phoaphatc lrrffrcr*, uslng A.# p¡qÙo:ln aolr¡tl'one, lrlth StO vabea

of 18.6 s¡¡d 28 ("ft* a¡¡oç|.4g fq' thÊ dl'lbat!.o ¡'apeÐ[og oorrastlon

of 0.90).16 Í*6y a¡¡o ¡hcad tùg.t lo¿s tn aoùtvtty Lr¡¡nocû cltbr by

hsrt d¡paÈr¡rctlø or lrteill'atl'ø by Itr'Y' lful$ ÜEl eoc'otrtaÐld' by e

loss of th. SÐ 18.6 ¡atsdÀ}r a*t th¡ l¡d,trootly a*por-tatt tþ hÜlpo-

thad.¡ tlrrt tÀt¡ ban¡tsryy rsl¡¡egtnrtod th. cnayrnûcalty aøtl'rr ülpalÊr

f*ro only tüt€ryt to clr¡slcletc th¡ nattrra of' tht acryaral

bq¡¡[arlq¡ uanrll¡r Õucit tn gêdL4rúaûÚ'on æIood'ty ar¡ J'J'd'! anA to

€eølt¡ra tho fl¡ndpcdal allrætlø¡ tå¡t th sæ 19 qænt n¡ t'hc

cnsüDlæru aot!.rc fui¡ ça¡ tùc Lstc¡agtl¡g *ork of trl¡fì?r Eogrboa enil

fhG !@ole utrð ts i|lptc oo¡racH ætltæatatlæ oocúìf,!.d.æt¡ aæ

ar foll.or¡¡

(r) gæ, f.a tn¡ffcr eÊ æo

(z) saOr* €gr:nasttd' to ratcrr at ã)o

(f) täro sn c*trePolatcet valuc et ælo Protcln ocuænt'ratl'oa'

t
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sttáùlù.i5 A ¡mar¡aratlvc ocatrlftrgation 1¡û thß pr.aætrc of a

úrG,oü, iÞndty grdlcat, æ"c G@trùo]fcd, to acparate pstlarty tï¡c oæ-

ponæts, pt¿or to eËti.rrlüy D!åB¡3G#t¡ p¡ncfotsoü ø aæ¡ùas taþ¡n f¡æ

nroæaslw lc¡da l|t tr¡Ë 6If . IhE fraErtú'o¡r of thG æÈrlrtty oú¡ thc

lqüo orß th. o|úgr¡nÀl aøtlvrlty of tb r¡nitttutctl aqùe ru¡ ¡¡lottdl

tgF{ugt tbc æcragc illstånÊc f,I@ tbt ucd.aq¡! Êrdt tþ rasulta¡rt o¡w!Ê

re¡ tra¡¡sltatû¡l l¡¡to en !¡¡¡w¡rt orr.¡ttr $r!.e lÉloatcd' thc plcaeaæ

sf fqs¡ bfosd an¿ flrlgl¡lü. bqrrd,ar{'cs vl't}srt crttbræ for e platoar

æglom. À c[dtloel nrrrrJnta oú thê s.stay rÉetr.lts plsacatotl ncæal¡

that tls Beùhoil çs rpaf, lnscnsttlË, lnrt tho resrlt tt¡sÈ pcehr d sæ

,|9tÍs,,}6Èað&6rqc¡rrcccrrt,el]'gl{il¡mEer.r¡rætoætlvl'tv.

p¡.snl{þô tho flrst fnflopo¡øtt lndlaation that aggrcgataa or polSncr-

of u¡caee æcd.stedl ln ¡ol¡ltton' Otb€r cbscæatfons' lncluô'tng

o,'.tlo pness¡re ¿lotcmfnatlorrrb rod. ths varlation of tlrc rroolytlo

ectftrtty lltb tføcnl?rl8 tq*.trot? *¿ €æJ¡EG øædratlourlTtl9

rhllcarggoatlvaofanaædatlngs¡¡stæ'TGfcegraltyggtantatlvc

and, unoævlroLrg.

xn vlsry dt tt¡ø ¡mm r¡Itracltt.lñ¡ß¡l oqùeútyt thÊ valr¡o d¡

tbo eæptcü nqleo¡1g. ç1gþtr9 tS5rOOOr æqul,=s caltie&l ryIr¿t¡".1'

It ras ealcr14t6{t by ln¿crtlq8, a acdfs¡ú¿td'ø oocseldorrt' f,ouDdl tû

a fil¡fte ¡rroteln ænccrúrattgq¡ enÍl |n thc abgênæ of $r}Bþrto lo:ra'

a¡it a dj.fìflrclql codffl.od-ant, fannrt tn th3 PrìêEênæ d¡ tËtphlÈo åoaat

l-do the Sve&org uoleqrlar ælgÞt eryreaeLon' 3êd'iþ3 sse.üt'al

thrs€ütos.l cbJcdløa to th¡le proæihræ, vhûotr d'Ll bc dlccrcsed tlt

tatæ dra¡ltæa, tæ ft¡¡dlsætel @'Lt¡.cLrns a¡ìt 4¡I¡ænt LæodtlaffiÌy'

Fl.ñrt, g€ 4r1.ph1tc f.ons e¡ç ü¡qn ùo clsatq stnroùt¡rally rryoE|ùanù

dtlarlphtc!¡ rf.rihagea t^tr qth€' prgtÊrn ry!tc@6ræ {,bc asan4rtlsn tJrcù
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thp tncaæ æcdæ f¡ g¡¡lphltc-f¡rGü ncdle arc t*¡r aagË al thgæ

p¡cs.r¡t. !,n Èuffq¡.ci!, ú¡fphltc ¡olutl.onc tal o@plst LY uqJu¡tLflcd''

Scdly, tbßt ra8 no raÊt cvt&noÊ t¡Ét thr ¡rcak titth * SAO oû 18.6

¡¡¡ùrùty roprrcærrtcd, lltrìttüÐ¡ Gc¡tat¡Iyr tt¡G ae¡fuit ill-¡cg€Psnary

bctæa¡¡ tbc notccrla rrl8Þt of Sær ct ¡1' üd thãt erttsaÈcil by

Sctlsú2| on tlr bad,r of ür¡ûæa Þæba¡.@ oæs¡clËt! lhrldl' lucs

@l$il plust¡ncc to q¡toy ttro fæ velr¡c. ffætrtlrrfcær lt ha.e

bæn urcit ln sc|t¡r¡,t acXorlatlonår ãc@ o'f rhl'oh hæ bccn nEcd' to

proÉ¿c a ba.d¡ lÌon pocalblc ncohs¡tæ.

å. ill,¡s¡¡alon d¡ otbr lry¡qtrnt prqætrca of uæas vlll

Þo rbúþrrað u.úfJ c*c¡{-æaùel seaiþraa }ra¡ bccn PrtÉnþdt' o¡r thÊ

prspertûton, clccûrqùræ¡tf üA gcilt¡c¡tatlø rcloolty bchsrd'ort

tlp actl¡lbtllty ad, tlË ¡ù*bttLty d¡ r¡ruaoc ¡olt¡ttø¡.

{zl fhc prcp¡ratlo¡¡ of unlo-

fh.ilc @ily æslt qu¡¡sd.u.Ês d, cw¡mo aæ ndcd, fø' ktìËtl'o

qpl¡¡tdto, otbcr physfÊo-fù66t"col æe.¡¡rææt¡ r¡q¡Id' bo g¡cat\¡

fea[llÈ¡tofl t¡| tb ¡neparatlæ oo¡1tal bG fsI¡t¡ol6df to !¡steæ tùç

¡rfclcl. sor-ovrr, l¡ raæ of tb oqf.cæ ¡etr¡¡s of tù¡c ultraælrtrtfìrg3

pette.aa €ibtatBd ffth qùca ¡l¡çpæil by tb ccctæ fraotlø¡tf'oa

çtt6¡t of 9¡ø6'¡rl e õæsËratLæ tlttÈ otbcr @F@ds ül'th bfdþËr

or lolæ ecd!,çubaÊlon ootfìîldrntr tb¡n 19 oû¡lit bo cllnlaatodl' by

¡dqÉag a¡r c¡¡tl¡cly iltffclccnt ¡re¡raratl!Ë tccluú'q¡l lq¡Idt gpeffy

¡tret¡gÊ¡Fa ttr¡ þiypott¡¿aù¡ thrt tbtæ bq¡d,¡rLe¡ lc¡trG!êf¡t Bgosoqplo

Lqrur{.tlcr,9 Attc¡r¡¿tltçl' lf tù¡êy pGrdttcðr tht anggcøtlm that
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thoæ oùlçr bo¡rr!,a¡dc¡ ¡ulrpænts{|, Pol¡art of ¡æas rnrûit bc

rtucngtlnocd,.

t.ht nËËù eonælúcd a¡al" ¡q¡t'il d.rthql d frU-srlqg tb

cff;l.od.cno¡r of aqr ¡rartlon.Ilar fi€alùtÉßatl'on prooa&l¡! I'r by thc u¡o of

rd¡qyt oa tht caryrnta aoûtvlty. In ord¡r to ooça5o ¡rslts of

rËffcrcnû rqùcrc ¡te¡d¡rrl cæiüttong E¡rt b cæfo5cr¿? arrl, l¡ t'Ì¡Lg

rc4naÈ t¡¡c $¡ær Unttrez S.Il.¡ tr rrritebla. H*lorr ecd'ibÉaf

l,ddbf.tton of r¡¡rra¡¡ nq¡r lcad. to al,¡ldcrp¡çtetlon of t'ba raanlta, 
g

anaf thæcfoæ a¡ldlttonsl ¡¡¡l¡nrle præùrrar, üù a¡ clcatro¡¡l¡oæsts

e¡¡¿ se¿tætü.o, rtlood.ty, æ lnvalr¡ùlc Ln ailcaøi¡g tbc ¡clatiæ

ær{.tc d dÊffcrad Pncn¡aratLræ ¡rroocð.utr.

n'mrn¡Èlon 04, tha il,atÀ Ë!Fe¡1úrJ'z ættal¡ l¡hat t]ra

!-d"t¿el crtrt¡rtton tn tht stçlntr PFoædù¡rGr úl'ch laælæs ¡flr¿¡S

Jrch Baa¡r lúsâ1 rj.t*¡ à t4 aocrts¡p ratcr d.:rùrr.c, 1l csrcæly l-æflBld'ant.

Iadld., !!¡¿ flnar r¡ccystrllls¿tio¡r f¡ ed¡lcæd, by edl.frstlng t}æ ¡ËI

urdt, aOÅfng eæt@. Àn alt¡rnatt¡¡ t6tra6tf-ug rgqt, Tbiah et lcast

Ln pr{,rcotplc ¡t¡q¡l.d. Þs porc cff,taú t, l¡ a photpheta hrffcr, al t}¡|c

!.a qloytd, to æ.ûr! üç psú,lrn a¡ùlvtty lrr tln ¡nceil. nBË 
'fetâ 

t'u

trhlr (f¡-f ) ææfrø thfu âru! úil tltÀt t'ho æanÉ €rt¡t!ùGal 1¡ æt

n¡qibt[.y XDgttæð by prolqglog th. tt¡sÊ of c-Èr¡d1ø. l[oæotcr,

the s¡baot ùùålæil lc cLcacly E¡fùc ctehtc at roo@ toryerúrrc¿ fst

æGm¡. hq¡¡g. U¡úo¡¿uu$cty, oùhlr naûo¡dal¡r lmc alLeo¡t ærtafnty

pr"otc!,n La nù¡¡c, ¡$a rùn¡almt l,n tb br¡f,fcr crba.d a¡ L¡ Lltu¡tratêaf

by tho otcortro¡ihorctd.o pettazr st¡cnu fa Elg. (ft-t )' qrl¡r¡n úllo

!.Étùe.l ctrestlqr rtth a lnrtrÎrr i¡ ærc offrLot¡nt tn tlË sËn¡c thtÊ

¡ salþr Io¡¡ of cus9uo 1g l¡¡o¡r¡cð., tht ¿teËGultLcc |;rçol1pd ln
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Ert¡astloq of Urcaæ ñe Jû* Bca¡ lhala
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a tïo ryeoûf,tc acùlvfty of tÌç Éal úcil for tÌúç cqrar{-sor r¡¡ l5O $"U../g'

b lhê tlæ t¡cllud¡¡ tbÊ ü¡Êos taken for tdtJ.rl õtfurrqgr ært¡r:l¡ll¡grtlon eÉ rltbibral
otr tb6 s¡pGrû¡taú elÈragt.

o TÌ¡Ê tbô atü€r c*tragtlm, arË botror¡ t¡Ety ras loe¡ tban I br. üra¡ ü Gtt'6d'

G gEtra€t t+ üaË lcfË ln tln rtflutcdt Eùato lmerllsto!.r rcailv for aøsay. sc_otbr a¡Eay

rrpoútêê dtG¡l sf¡rr*t{ng eÈ r@ to4rcreturo ror t8-hrn üas BGrfot!þôû on aol¡tloa vbLob

rara itJ.lutodl f-usdllatêIy bcfoæ tåo aæa'V.
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Fie. (rr-t ). El_ectropirore-bic pattern (ascerrd-ing l-j¡rb) of the pirosphate'ouffer extract

of Jack Bea:-l ]¡iea1 . î-i.le elect::opÌrcz.esis ïia,s ;:erforned iir phoqphate buffei',
c.CCj i,. tJa'ËO, er.å C.CCi l,]' l;aÏ2|cu, Pif 1.5 efti ihe pa,;tern Llbtajneci after.

I ',:,'. ri poterrtial 5ri"1:e::'c cf ?.'l i+ 'volt ci:'.-'
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t.par8ür¡g thr cnc¡mc frG tùG laqgG ¡Efr¡ú of, a¡¡od.atatt tq¡¡ráty

nay bc grrtrr ths La !'þ ¡¡çt¡¡1^n.* ætbsL

ÂltÌror¡eh a¡r ortcdrr tnvcrttgrtlø 4| frasûf'oratlon

proocArc¡ ç¡ nor! ooartil¡lld çc.rcntêô ¡rt thls dqgÊt e pnlt'd'¡u¡nf

E51ûy ¡r¡t !E¡þ 6¡| th¡¡t garg¡f rotbtlrr4 eelt fra¡ltoraäørt

¡rrqracdve etccÊro¡ùø-rd,¡ ad. e Eoùt'fìlld, âæto6 fl¡aoÊlq¿tl'æ'

ftn ld)æd.q Ótst¡d t¡q tùcæ f¡vc¡treeùlæ dll s bc

brLcfLV @âtlsù

(") E¡.eeboÞl¡cüb1€ fÞ¡Ptlga¡tl@

Íhl.c têcùrú.çra ha¡ provG¿ usúrt. Ln ortlcr tlËftüBar bt¡t |l

mly æplt€ùlc tf thÊ t!.ætl.on ¡cqt¡t¡cd" ha¡ cÍtlræ t'b fa¡rtsat or.

t¡.æú asotroptpqctfo ndrdLlty. fn tlæcG elsut oøill'tt'æa æ

aþ¡æ æù ùh¡t th¡ rùlltty illf,lcrc¡ea bctmran tùc oqrælÉ

dGd¡q[ l¡if !}¡ú cloûslt to lt 1¡ ¡¡ gÉat a¡ por¡tblc.z5 Prolonggû

cleortrqhøt¡û.¡ !.n an 80 EL. otLI of thË pboqPhet' h¡ffcr G;¡þestt

Iarcvlot¡üy oouuürahif by tttalyuts q8rtnÐt grn ar&1or ¡¡a¡æLlÊctl' a

anfñ1oiÆt Erantlty of tbc qrønta r-¡rnærtad. by thc Load5¡g bq¡¡oiL

r*á.c¡ I æd 2 4' Flg. (E-t) to Uc l¡olatd, ürú, anåfy$iL å! tbÊ

ltanltJ,¡g roùutl.æ rar oqùcrtaly laectltl, ¡cæalcd, oDly c paak of,

8æ- | ârlat æÈrú.l¡Êil only Elcd.Êa rlth a, ¡ort nogatfæ ahsep rt pll

å.b, !h!0 tbJÊft!61f þ c1ætrqphe'c{4, 1t ¡6¡ ø[¡Èd' ttrat bo¡¡glg.f¡s

I ard 2 ittå sü nf¡¡¡¡æt r¡s¡ræ. (fnOttlty prnrltr to bc ¡nrcsætcd'

lscr 1¡ tbt! Grhætcr l¡ittoatc thaÊ tht u¡laæ øtcat of tÌtÛ crt¡qct

os¡¡ffilr¡tail, La pert¡ to thc uEìtlnlrcd, bq¡¡itÄrY t of Ftg' (ff-t)')

It rï tædtately a¡¡psc¡¡! tlbrt gnlcta s@ g¡'l'cr fragtlonetloa ra¡

6k¡|GúiL, p¡eparattvr olootro¡ihæ¡ûa nrlil bc r¡¡clcss'
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(t) salt fnsÈl@attoa

Sd.æ r''coryrtalllsd. ¡¡ncd¡¡n arl¡¡hatc l¡¡ urctl a¡ a

predpftrtlng egÞd ¡¡À a typtoal prcæörro, togrtÞ ül'ttt eleqy ¡t¡t¡

t¡ rc¡¡o¡toil fn thc edøatlc fl.æ ltlÐt (If-t)' túa¡ûl'æ úsüif bo

E¡¡b of tbr sæ¡, tß Thlob tb sol¡rtlon rr¡ df&ly'æA to pñ 5.O¡ tlc

æocptcit l¡æleot¡{o BolLÉ. It¡Ls hrd, üt¡c ctîccÊ oú prsdplfuÈf¡e

larg! çus¡tftfc¡ of matcrå.al lcavtag tb h¡f¡ of ur.ca.gc ln æll¡¡tl.on

ard., tlraæfoæ, repFoæntg e vraluablc fractiqu.tton etcp. It also

ahsrs th.at uæaæ ls eolublc to a ltnltaaf cttcnt eû tbfs pH enal lE tho

pnÊscnÉË of otk lqrurdùl.cs. tbJ.a nathod, gæ sn aoÊLlo lb'E of

u¡lcagrc, {lhc ¡rlelit bclng cæparablc çLt}r ot}p: prspæatÍons. &e

æôlncrrtatlø vclooú.ty æntysco, lrffitlr, æalccl tlu pluaøtæ of a

Iæe! MüÉ cf ¡J.ow ¡edlæ¡¡Èfag raatar{.4l, S p Þ6t gs üiLL el

borilrúcs rlth " 8æ d l9r æ e!À t6. ll¡¡ rlorr¡cnæ oû thâ f asb

¡cöndr¡g bq¡rtl¡¡r:lc¡, rù{Ia ¡st 1n a.qr raü¡ qof¡¡also cú¡þnæ, dæs

rnrggest tJrat tbey n4¡r bt o,Losoly roÌaûctl to urcas..

( o) .Aætmo frasÈionattm

fto aææl* t¡ú.thf f¡¡ffæ crtæastú.oa r*c follÇüd' by a

dlrodt ceoüy în¡legotrl to that sf å,uær.l trtrsr flor a}Êat (f¡-f )

¡¡rovtilE¡ atr c¡tlLæ of tho rtctsly uradl prsparatlom ad, a¡¡ lndleetloa of

tÌ¡a ¡olatfurc cf0ldsaoy of caah d thc atapc. Ia rpltc of tùt alpert'æ

lgl.tlal a-trætim, hææ, tlìc ylclal var agaln cqra¡'ablc to thoæ

ùt&t¡¡d ¡r¡¡cnrlqu,fy.

As ceú of thÊ aothqts attøptcd ifÍd ¡toû d'gnf*foa¡ãtly

lñqrr&Ð thc cflìfcÉoæy qr tho yiclrf of thG B¡çparaÊJ,o¡r a¡rê a¡ extcneûve

',1
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Ðor rr¡cat (¡r-e)

PncçtæetÍon d u¡!ûa;æ by e dtflcd aËt@ fuaotlonatl,on

Ð g. of uca]' (?rp s.u.)

Þbaaêcû rlth îF u.l.
æo. FÅltGld, tbúqrgb
¡Io.l f[1tæ p4ì¡r. Rúl[ùarGil. E-Èrastioa
tf¡â å8 hr.

(v<ol Er., 6'000 s.u.)
Ill¡l¡luorl ftf b dlqJr! egaLnst, oqld. çatæ
to rcosrs ln¡f,?æ ¡alt¡. Aettrfnæsð.

ðfsæ,@û)

p¡cd.r¡ltatc
Þd¡çif d'â itt¡æl.wð
1B b Dl' of uatrr at roæ
tryrml¡¡so

æl¡¡¡1ot (v.n¡ nl., Irooo g.u.)

*datd.0.7 EI. d oolil. aætqæ.
&crH.:fuged,

psÅptta*c

pæd$tt¡ctc (¿rææa)

¡o.l¡¡t1o¡¡ (v<æ El., 6rooo s.u.)
ütcly sddÊA a.ætæ ¡É ths aæ
@tcraùrro uÉLL tlp ¡qlutioa üûâ
l4 tn aætæ by voltæ. LGfS cta¡dL
LD ooilð, Oadrlfugcil

alcar ao¿t¡tlsna (V<¡O üÐ1.r ,+roæ s.U,)
Âddsal 12 El. o,f cq[.il eoûqp

clsæ (v+Jo nr.
Elsoüte¿ l¡ , El. d
€qlaf lrhoqlh¡Èc lr¡ffb

4OO S.U.
,
)

ll.qú.i|, (Yo5 nl" , trg g.It ) p¡cotpltatc
(afaoaoaaa)

p¡aoû¡¡ftatc (¿ræa¡ao¿)

(v-e at., lq, s.u.)

I u.o"ftta in , Et. d
I phoqthetc bnfÈn

J**rof (v.5 rt.r 9oo s.u.)

È &ls 1¡ ln ascmoc thc notbæ Llçror of tlp tææ ptroparatfon End,
althû¡Eb H,gmy astÍ.v4, oørtal¡s lææ q¡eÞti.t1cs of oùbsr mrtcri.al.
8Ì¡c eæd.ibreblc Iru f-n aoùlvlty, rhlô ooanr=oit çlùan arbæqucd
ftaoùlonaÊlø atcpr ærrc attq)tcd *aa premnùly &¡r to th¿ hl-ih
ooæÉrattq¡ d aaotonc uÊGd..

b tlris rc¡rææû¡ a l4 f¿"f¿ $hs solutlo¡r ras not anatyaa<l by
sùbæ pny¡fco.oUø.@X tcoh¡r:lçfuê¡.
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GæGáffiürtf.æ Tq¡ld. be rcqutreif to ôt¡ooær tq¡rwææf3, r'll

rqùer rred, 1n tbL¡ sü¡åy úrtrr IrylerGal by thc arytctl pru¡!ñtttæ.

lho clcatrq¡ho¡ctto and ¡adf.nosüaÈlæ rclocd.ty naanlta ùtat¡€¡l trltb

tluæ ar4ùcr, 3egËt"trø'rltb tha <læonnstrúl"oo of ææaJ, piË¡cÉ1¡S

Þo¡Ë¡rls¡ tn tho aalt f¡¡¡cttø,attæ prædbrer provl.dc *rong

pæ¡üryttË ovr.al¡næ for an lntcrroûtæ bctæca u¡lsÉ rolccslø f¡
¡oùutl.æ.

(¡) Elceùr@hffGrta of u¡Gss æluU.@!.

Â ¡crùc¡ of cü.ed¡oplro¡¡usts cg¡¡rá.ucEats vas pøfopd Ln

a þ1æ !b&I E ElccË¡e¡Èo'¡sgû.s-Dlffì¡¡d.ø e5ryaraùrcr q¡loyfr¡S

drmrlt¡naor¡d.Jr or .æ¡rei:aÊcly Rayedgh d, dltlntn ø¡rtlor. tbt

foslEæ ry¡t& ylelcl¡ e æoor([ oú t}æ resadfw fuidsr uæE¡c t/crtú.sal

ojlf ooqratl¡¡¡to ln tanmt of l¡ba{brcm fH-ngÊEr ff¡ rqt'*ìG,r, J,

d ¡¡oh fHryp¡ bcÊrear¡ &¡oæûsd'ïe ¡dlfa¡ra Eld¡ûr 1r aecrrtolly

ifgta¡si¡¡blc ailX foEE¡ ¡ oorysuls¡ut q¡æaÊ'ftl urrLt to a¡notfy

ænæÉrattæc f¡ eleotro¡¡Ìrorcata c4ræt¡træ".6 (fn o,trrr aøpcatc

d thÊ Torlß to reo* ibastboil, tÞô oæcrtr¡ÊÍqi oû urêaæ va¡ elro

a!¡to¡lú.pù by ærztfag tåc fü,netc bGrüilce gp ¡r atSrsad. æIuti.ø arll

ltr tillalpatr; for t!¡ls rrsâtoû ¡!l æca*ratlôn¡ ttrt çrotcil lD tGEB

€f J.) If, thê 4lod,f;ls rrfreoù1rlr t¡ailuGrû d rlì aqroeædr hr¡

tb¡ çelrp o.ælæ d[f. g-l ,27'8 tHr tþ Éld,o c = 5.8 r +{l I

(tr¡c thc oæænt¡.aûton C l,t tn e./tæ p1.) nay bo a¡¡pllcd to sdtl

J taluc¡ quortcd,.

AII ËlGw¡¡û túoru¡t1æ o¡r tJ¡¡ Ñll'l.ty cryælncrts la

¡¡ms4¡cd, 1¡ lablc (U-e), rhf.lc t¡¡o pfldltlty oureta ls shcra ta

8f.g. (It-2), g'¡¡ t¡oï¡ltm oû tb;1¡ fteup, ulddr 1c a pLoË of tbe
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Ia¡t t¡o qolt¡nn oú 8ù1o (f¡-A)r tlll f,adlltatc t¡ta¡po!*tl'ons

rcûerpit to letcr. $É af,rctc¡ re¡gralanù q¡cr{ænt'af polÉr rnd'

tho EoIIdt llre f.¡ cn attoqrt to oæalatc ð¿ta fq¡rl¡f ln dtffs's¡û

h¡ffæe anil &æcfors atg¡s¡6¡ æ cpcclf,Lo lon blncËng cf,fê€rb¡. In

fÊ5¿, ttç aBf¡arert goaÈtâr of ¡æ¡ ¡n!.nèa C¡qrt ùhfc LÛl lntll'oatc¡

that tl¡b ¡¡aqrtLør lc aoû etlåoôly ftûf,l-Llcif, as tbl crycd'nrntel'

ta4rniE¡c p¡oo1¡d¡¡ læe! crrqrr trr tùìÊ @ll1ty dttctsl¡¡tl@.

In thcæ eqnrlænts thÊ tl nl. æLI rel u"æô, ttu asærÉfng

1{"d^ batÃg tÊalgd, þ tùt atmocp}rcrc to prtænÈ flor tþqfgb thÊ æIt

ôr¡tot¡lreoontln¡ally'na¡c¡eP¡DÚal¡|lhGe¿.lorrcwrrnaftoraIlu.
slcstraphoæti.o ntgratlên ln one tll'rçcÈlon, tlrc er¡lcnt ¡as rc¡rprssd'

for ¡n GSrf pcrfoiÌ of tlæ. Àt lcast fl,rp eglor¡'c¡ ææ takcn at

*rltabts tl.æ ln.ta¡va.}¡ to rscorit thc progroa¡ of t*¡a bcu¡¡t"uy ln caah

ðl¡cstlon s¡¿ t53 rffiagË of tÀa t;lo ab¡ærdfng dl.lttic¡ (¿sùerøæ¿

fr6 th3 ttgf?sslon of tùtc obscnsd, born{arJf pocftfon qpoa ttna} war

tEbrur as tlrc nobttlty o| tho qrucá.ce. 8¡L¡ teùrü'Era (*ifofr tc

a¡¡plLerbls only to rorg dlJ.lutc golutf.oæ) prccludba crrqra dhro to fIæ

oe¡sað by volrsc ctranges rlthin thc alcctroalc w¡¡ol¡ ad' prvYldcr a

s¡rsi.tiæ æa¡r fq" rþtcsttng ntnor æll lcak¡. b Ð¡d¡c¡¡s of ttra

cdùi!'¡rn ¡nalc rae u¡oà to æan¡a tha raûc of aorpæsË otr tþ bcrd'aqr.

S18 tho ¡¡cù û¡¡ìc æsr1y rpmatrto.l (roc bcfcr), 8l¡al tþ oonscÈetloru

lø, it ça¡ ooul¡d.dsrcdt tbat atcûcmf¡¡ùton of tl¡s frt¡'st æcntgÐ ü4r1if

uot havc Led, to ¡try uÉafir]- Lnccasc tn accuræy. fn ¡U¡lts atr tho

relatirpl.F ltrgo soattcr d¡ noblllty rcnrlta, lntcrpolaü.on bct¡cen

pof-uta, fq¡ndl rrlthl,a * sall pü raqgg ald' tn buffep of tt¡c ræc t¡pct

tr prùùly Su¡tiflcd.. Tbcrdoro¡ thc fcoelcatrlo pol.É ln O.lO locd.o
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rtp4gth aæôeto hfifcr, founat by g*btoat lntælrolet|on fron F!g.

(ff-e) ¡ oân bc glven e¡ 5,O I O.O5 s¡il la thrrfolt ln olo* sgrc@ '

rrtth oúbr f,lndllnga.lo-l 2

lrlthargh æ dtl¡est str¡{y ra¡ uredc on thc soLtrÙtllty sf urca¡c

oucr ttrLg ¡it raugc, thc ffi,ngt oqrús fur fsbþ (ff-e) a$t a rcarøahly

pllable gula¡e to lÈo ltd,taÈ1on¡. 8br, cft'b iü¡cat attcrytc to

ilJ-caolvo ttrc soltd u¡lelG tn b¡¡ffæ¡ of, pH 5,o aç Lcla, or to illarwa

Eotrt c€srserÊrafutf sslutl,on¡, ùtel¡¡til at hlgber ¡ül valuca, agaLnsf

tlcst br¡ffcrc rçanltadl. 1¡ ¡oluä.ong of lcca tharl tO fu.ngra' tÚ.4

Ifuttc¿ aobrblllty of, u¡caæ r¡cæ th 1¡oalcoH.e polÉ uúot'tt¡.Btaly

næssttatcs t!¡g !fu¿y of où!¡r n¡¡z.otoqplc prq¡ætica (o.g., ecdf.uønù-

ation arg. iüffìrsú,on) u¡tug qrcetco tn tÌ¡c oùtårgait gtatc, Ílra oupl'io-

etlonc arfrü.r¡g frca thtr rrl¡1 bc tltson¡ltcd' Iatcr.

Iro os@ to cqlaæ tlp etcorbrqhoratto nÑtllty vaf,uc¡

re¡ron'Èed ln Tablo (¡f-e) u-tth thß tÐ valuc¡ fq¡Dif by JtlÞczty anl

arAer¡oJJ at t¡c lorur ionf,o st$ngth of O.Olr:lt ia nÊoesõa¡rJr to ugc

tùrc proæd¡¡¡c q¡tltreit by lùrawon, Ho¡cr aDil Gorf¡ræ rnfOr 1¡ ba¡sd. on

a¡ 1q¡snfocù Eoül oû elco¡túo nlgratl.oa. ItBfEg thc Ftibltdrod cllÊFuaLon

oæf,fr1o1¡ot9 6r*fofr, a¡ rl11 bc eborrn rag ctiflrÐd tn lùrLr attr{y} to

oalanlatc thc radÍræ¡ r¡ d e [yüatedl rpbrc, oæ ôtalns

¡.61.5 r lO4 @.¡ trd,¡ fø c¡ml¡lc, t¡o trlr¡o -tr-lr ¡ lO-5 ø.2*o.-1

wlt-l fæ tt¡c comçoùcat clecùr@hqrctLo ¡acibllity at Lorùc atrcngth O.lO,

ñ Z.b, fuG Ardoraon a¡rcl Albcrtyta ftegrc -9.5 -lf5 for tha ilcaocndllqg

ncËlllty at tÌ¡i.¡ pH al[ lo¡É.o sùrangth 0.O1. By tnterpoletlon tl.ø

ftg,. (Ir-e), *c oorrcqrondllttg vâluc ôtâ-{DÊit la ttd.c sork ras

-6.6 tîd5 o.2*a.-f volÈ-f . Althor¡gþ thcæ ealcnltatloru ü,o rathsr
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*,p¡ê¡d¡sÈt, thc dtt,ræc,palwy Lr læge, arÈ tf Fc¡f Plùabl'y taitlcativt

of grcator lon bfndËqg ¡t tho lrtsÞûr I'ord'a atnqgÊ.

xt¡r eost lntalcrùr¡g f,saturrs orf thos¡ clætropbmcslr

c4nr{.ænÞt trat tbo rypearanæ of, t. slnglc ¡¡clatkoty qÏmgürtoú

¡drIlæcn ¡neh at aII DH valucs u¡Gd,. fu ¡ùlllc¡aa patúrlra ùorn

in ELg. (ff-t) tc Eultc t¡ploal of tlp reanlt¡ òtaf.æô, lnrt in thLe

acæ thc Protcln oøæÉratåon (J r {âo) ça¡ æ¡dr hlgþr t}r*n thrÈ

usotl for the ncÈillty (þûcruLr¡atl.ons. llrc trnrtod' ¡o}rblllty otr

uroas üt p¡I valuce ncg: tlhc furoelecrtrla poLut, ¡'eferrsil to carlll,crt

prcrcnto cLgllsr anel$fo¡t cloetro¡ùo¡¡erls c4lcr'lncntr boâ'ng pcafo¡æil¡

tn¡t ft.cm thc Beylefgh üûr¡foregror, ótalæd, uËar thcst oonÄl'tf"out

lt uay bc co¡¡s1uffi, that ncrt ao¡p thsn f qÉ of a¡p'thcr rctoveblc æ

poaant can porefbly bc pæecut. Eb t¡t¡lcrpgÛ ln a¡ olcotrq¡þorceta

oryorlæ¡rt d¡ a stqglc prâk rtú.oh ær¡¡.odnrtc¡ to Gar¡atr¡l føn oamot,

of cqrrst, bc lntcr¡rrctcd" a.a oøvlnol¡g evlcþ¡æ for elcstroÈ¡eËtt'o

bmgctælty. Bornilary çrcad\g c*tct{-Emt¡ at ùbc l¡oaleot¡{.e Potntt'

raùif be dbgt¡ùle, co ttrat tlp srËaú of ttp bcûcrogcntty oantil bc

ryeoú-f;tcilr tbeÉ, horËçrerr arc p¡olrlblted Ln tjrl¡ ce¡a booa¡s of, thÊ

L6ry ¡olgbl1lty. thllc tho c4nr.l,nente cþsstbsdl l¡dl'Eatc tJraÈ orily

oæ pcak f,¡ Grlttrbù orr¡tr e 11e!¡ fn rä.qger tlray vrrc perforoctt at only

or lor¡åo sktcngtJr ad., thoæfbs, ilo not ùaolutoþ p!ìGo:IudÊ thc

posrúb.ttty c¡f ttrp oaorr¡cnæ of coqroænùs rlth ¡fiemfy iËf,fÇ'r¡¡g

uùillttca (rce fraptar V). lþrrcrthGlcse, tlr,cæ Pattc¡ro's lÈtæ oor>

trastcil rtth csdlÃGr¡tatl.m ôaÊe prcrL<le eû.gnlffce¡¡t l¡¡frrsatton on tl¡s

poartblllty of chæú.or} fu¡tcraût1æ !n ro.hrtlong of utlGa.lc.
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Fis. çrr-li" llectr.oi:hore-hic 1:attern (ascend.ing Lj.,-"-'Þi of urease at pÌi 7.{O

in d_i-etÌr;¡1þ¿3þii;u-l'a-te bufroer, ionic strength 0.lÛ, after B h:r".

at a potentia.l- ¡z'ad-ien{: af 2.! rrolt .r*"-1
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(+) Sodtlnc¡rtEtú.m ælost'tv aniU/sr.

Saah ¡aq¡lo of urcac. ra¡ eadluantGd. a¡dL ty¡rloa'l Battcmr

e¡rÊ shorlr la El"g. (II-b). In !n1g. (II-å.4) n rþ.otr ts t¡rp1[cal d¡ sost

pr.apareûloaa, aÈ lca¡Ë f,oq.rf ¡rcaka ar,! olcarly vl'alble. Íh3 S otr thc

rlo¡ost Bcrrlag bar¡6ar'5r aarlð only bc cetlnatcd, to lLo vlthtn thc raagS

Þ6 u !.t rr.g ôL¡¡fi¡cc a¡rd, rprur oo4ùetcly ¡olo:tYd. ln an erçul-nent.

Fr¡rt!çr dllao¡a¡iot¡ d tÌú.¡ cosrFoÐût ûl]"L b€ lcfÈ r¡ntLl Cb4rtcr V a¡É

Ette6þl.æ dvtan bana olùy to thÊ fastar cerilf-Esnþ|.ng ¡rcakc. tho

vgrLatloa of thc scdlmtatton coofP:!.ctadr ad, rclatlvu æot¡stc of

thÊ th.êc BqJG pcakt oqrlctcly t€tolYtÈd ln Elg. (ff-q¡) 
' with proÈcLn

conoo¡ûratLon 1¡ tatnrlateü ln Tablc (¡f-5), lbæ thc ctfcst otr llrffæ

typc, ¡ü andl eqûc l.¡ alco lllursàratGdl. Inr¡rcoülcn sf thfe t'ablc

¡rssualr thô foILù149 Pofutct

(") frhs ¡olatlve aæa¡ u¡¡rþr tIæ æparratc pc*a va¡C.otl. ø¡¡Êen-

ably rith dlt-tf,c¡ront prc¡raratlør: tr¡|oc¿ Tlth ctøIü.e 4 thÊ fastcct

rcûfnadfng bg.ra!^rr:y ma oqrletaly abaentn t! lt lllu¡tratcd' ln Fig.

(¡f+¡), rhlle rtth caqùc 5 (útuh urù:tkc tbe otlor prc¡raratt'o¡6 Eaa

prçf¡a¡.eil. snr !ËorGdL l¡¡ tÌÉ æpllcto ùeéDæ of ary c¡ætctm-lâJ¡dæoohfor¿ib)

t*¡e ¡¡clattrp ærnù¡ of tb fa¡tor gaiUærtlag ns.tortalla ça¡ grcatcr

ttran uanal (trts. (¡r+o)¡

(U) tlrrac n¡Jor paeka wc¡ro pre¡crrt, tba oìraeIlcd.r oær tha pü

reqgc Ç9 oø' ln¡.f,f,ce t¡pc haå ltttlc cûfsot oa ttp S va!¡cr. It lt

uÉortr¡natc ttr¿t tÌ¡;1¡ analyrta oqrlit not bb c¡Êc$dtit crrur tlp cqrlctc

ptr rangg cqûoyeð for clcctropûrorctto ansl¡rrú.a, but a.g81n thc rol'ubfl!-ty

ttdtatl"o¡* at lc PH vrluoc proürlbltcil' thl'r¡

(.) tbc aoorraa¡r d thû tùctcrletratl'oo of the raÈc o'f ¡edjn¡ntatlon
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(b)

(c)
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\¡'-^^.r

setljrner-iie.ticrL åiagrerjls írf ålf-Îe¡'ellt ureese il.reper:riiolls iÏl
ãi.lnirm*¡iti:y:a_Lã b-,ri.'Íe.r:, ion-rc s-r,r:e.åtji ü.''iû, 'pr:' 7.1,.t
(=.¿-,-=tt .'ii ot', iron n¡¡i tc f ef ti "

(a) Ssrçl* 2; (b) sæ:1;ie ì*; (c) sa;irple l'
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fcr tlrc fdtvlðnat :gnd.cr It lLÐtt6d.r ln tltrcory, by acwral faotor¡'

ELrst, tho rate of nææt of, thc uq¡dgg æülrrata çrtl rræôt rathc¡.

thrn thc nclod.ty of, e PolfÛ oolEÛtE¡ol¡dl¡¡g to tbo poeftf,on oú' tb

rquüìt rcot of tl¡c gcoond, nop¡û of tht øænÈlatt.on grdtcd

*".Í Hørru, ât tbs bqr¡nd,æ!.ca rr{, rta¡onrbty a¡mctrloalr th8

.rrça db¡c to thl¡ ¡qrlê bl æ¡.11. SÊoo¡'Llyr e4r eifir¡aG¡ tÌræ to'th¡

oharga 6¡I trhc sÊ¿fgÊúfr¡g E¡oag4oiltg¡rlcs lraa becn lgnoroilt f'n tÌ¡t¡

ree¡ræt, !t at¡gq.rl{ be ¡lotcð tÌìEÊ thÊ uæ qr a nantral u4}pættqg

ctcctæLyte uarkcity raôræc tho rrl¡oary dræge of,feo't.P fhir{ry,

cûfcoùc dù¡c to thc eonosïIbatl-on cÙu¡rcndtcroe of, tbc ecclùqqubaàLon

eocrf;fll"oto¡¡tJ5 n"'n" becs asass¡l ncg[lgl,ble. cGrteLu'lyr thc rasr'Llt¡

o?Gr e fsr¡r-folû oorærÊratlon reûgc tndtoatc tbât tltG eøoc¡rtrdlon

dc¡ndcuoa, ln o6}r cag¡r 1¡ sall. 8ÌE¡!, [n turm, thc Joür¡r¡rtor>Ogrùon

erroot& tg ¡¡rùùû.y ncgtiglbrc s!À tÌtt J YaruGa eltcð ln tÌÐ last

eo¡Ën of Eablo (ff-5), æro4rç65.'gty rq1lablc (æc cpertncr¡ùal

sccÈla1), Eoçgrlr, ln i:læ of, tþ æplad'ty of trcatlSg ¡ g¡rltt-

€qpo'ld chcrgeal r¡nstro, srdr as th.Ls, tbc c¡tra¡plat¡d' ve,¡¡c gfort

fæ borndtary f , h {thc o.lo loa{.q lþ.ç¡gth, sI 7.5 tveromlf lnftfcr,

oan only bo gllcn ss Ð ! O.5 a¡e¡t tas rel¡8nce sa¡r be plaoed on ths

il¡tr fæ thc fastæ dfudrrrg ¡rct\ke. cq,aaLæu tflth oùhæ æallablc

clatr ùæc tl¡d ùhc valuc¡ oû f 8.6 ând1 æ forn¡t by ¡¡clarcn Gt a1'14

¡gr.r rllthln Ifi I.LGYL vc.lr¡co cetLuatcil' et a oqr¡¡'sþlc PrÛlcXB ooffru¡-

tratton" enal t¡3 dlata oî Sdlerrrc' ct a1.9 le ln 4ratttattw qgracncnÈt

but camorè bc colrccùcd fæ guarrültattvG oft$tarLãotr¡

(a) rp ssrkadl olransg Ln thc r'taäw arê.. t¡dcr tha pcakr waø

ôqtail ffr dtjllÌ¡tLon¡ ln thLs oonrcoùlor¡ thc ln¡o¡d.tlvlty of thcat

¡rc¡, ibtttstn¡tlons ¡ùro¡ldl bc strægly cuptrarlædL.

I

L

lr
li

L'
I

1

I

I

I

I

I

I

I

I

i

I

I



t5

AtloûthcæpoÉ.rtarequfucoænt,h¡tof,fflrctlryoE*-

anoc is tbc cÞænatl.qr that oscr tlp Bü rangp 6-9 nsrhc'f hctorogOnalty

of tln ¡aq¡legr cæoofrüy 2 anrt !, Tæ 4Parerù lD thê t¡ltrr¡-

ccntrl¡uge. thoæ pattarna, ttrc'Edæ' prornldoð a atr{kl'ng eætâ¡{.son

rftth thoÐ dbÈalD€ô ln electrophorcal,s, rtørc¡ al hes bccn aharn, tho

ùapræof4pred.ùlGeQ¡,'Ièoofeqrsrnt¡úthtlllfc¡c¡¡tn'ohtlltto¡
lrs.s bêclr ¿tsuo¡r¡Êrdcd' It' hcl bccn eq}be'ctzcð that tù¡¿ tlE€8rþsa

of a aLngl¡ po¡kr e¡ Ln Ffe, (¡¡-]), obtelncil rlth aarplc !t d'ocs norb

pred.uilia ttra Po¡¡lbltt'ty orf oqronaæür rtth 8tlgffiIy iËffertng

nabLl,ltLcs. lffira}ese, thc marked' hotcrog3rulty of eom aqrleo

l¡¡ tho ult'raop¡¡trtftrgÊ oarc¡ot bû itlttcttly ¡ctatcd to t*¡a cleorbrophorcals

pattcru, !.n t¡,:m¡ of tJ¡¡Urá.ihral oryopt¡üs. In aôitlttont tb coal

trasû or¡üo'È bc attrltn¡tcd. to tho cl'.f,?crcnt tq'traùlrcg u¡atl for tt¡p

tço ¡et¡ of opæ1ronÈ¡ (olcoùrq¡Ì¡o¡osL¡ rt lo and. ¡cdJ¡c¡1tatlon

.rnroctty at æo) ar ædløestatlæ of ¡q¡lc 7 at 5o rcrra'I'cil nÐ d'ttr-

otÍø tn tþ roletlvc æpq¡ots cf oøpoæuta prcaott t'ê thÊ ultraor¡f-

rtfirge, cøpareil r'ltb a oætrol eq}cr{-ænt at 20o (na¡re lrr-}))'

(5)

Eo eq'rçlatc t!¡csa óselratlons only tro If'.lcaly pocalblllu'ea

cd.st¡

( 
") lryurrüoE d dllffcñ* s lR¡t Ílth e¿sc!ùially thc ¡æ

eleoùrqrtrmctlo æbtlltùcs as {rhe GnsyEG are alwe¡nr P¡cccnt ln thc

prcparqtlcmr, and., !o.qnÊo¡I'tr, ths aæÊ tq¡url'tlca ooél¡r rhtn rrnca¡o la

¡¡rcpcæd bY salt ñaotd'onstl'o4

(t) urçct poleqrles f-ntcrecÈ La eolutLon to gtæ e sGrLcs oú)
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stùlc ¡¡ol.porrr tÌ¡e rate of olcdro¡rhorctLa raigratloa bêrl8

l¡¡dltpcndcnÈ of ùha dogrcc of a.aeoaLatlon

ShLl.c tbÊ f¡.rst posslblllty ta hf.glrly urrlllælyr tåc cvLâanæ

to <latc GtÐût bG ucÊd, to dll.caqrnt LÈ. Itldlocd,n lt f.g tbc sef'n

pu4lolr of, üht æ:rt Ohrytar to puoccrt c4nr{"noatel arldrnec fq t'b¡

lsËorrotion of urea¡¡ ln ¡olutlon, üÌru crtùllehþg oaæ (t). ScÇltr

tlælcar, 1ù ls fryortanË at thlc atagc to dlct ¡rin rhcttpc tt ts

pædblc tbaù poLyrarc of a qrae:lea, a¡rpararrt as cll¡qçtc bo¡¡darLe¡

ü¡ thÊ ultraænbrdfnga, oan no1c cflth csearûl.1ly t*¡o aæc clostro-

phoæüto uótlLty. ff thls co¡ld. Bggbc ùono, tho ltJtÞothtgL¡ sqt¡c¡æd.

¿n (U) múal hc qrdtc t-naø¡rattblc Ìrlth t¡¡ê ex¡¡c¡{æ¡rÈal ffnf,ingr.

Hærur, ustng üh d.ata aLrcady srrallable, Lt le posstble rnt only to

lllu6¿rctc thls. poú.¡û, bt s.lco to fo¡srtate the dilLtùonal hSrpotbcafs

thaù, provl,itoit oasa (U) qrcretea, tha& rrnÊua tedr to dllaæ, tr{reæË,

Gùo. fhis [ylrothcsts rlll bo s¡ad-n¿dt ln t]rs lllght of av¡úlaÞlc

rylðnæ.

(.) f,hc S2g., valucr

thcss lt¡ a¡f¡roxfsat¿Iy ln tha ratf,o l3l.l¡tí.8. t\ro l¡¡ùc¡¡-

pr.atatlons oÉ thcec filgr.uee æay bc uedlc on tb basls of, modþl¡

rqræserrttng oxtræ¡ ln rhapo. (Etas ty¡rc of aPpr€dÐata naer.j'oal

ealot¡"tatlon ha¡ been a'nE lolpil by othar *o*oJ5'56 to lntc4rrd

¡lntla¡ ayrùær.) rr.rÉt, ttro uraaæ tso¡nærr (tu sfur, Ð oæ-

pomed) ra¡ oøsiil31€dl as a rphcrnc tnit thÊ 6UEG¡' arrl fu'l¡¡r as

c5fllnËlcra of, e6tal catLo 2 aaå ! æqoatlvely. Src erycotod' ratlo

f,or tù¡c acrtl¡oesartlom oæffloí.erúr æa¡r tlrcn be obtatncil ln tbê foLLç-

{qg ra¡r. $rÊeortfl ha! sùtrn (cquati'on (f e} or rd. t?), t}rat fon



lúfuú.tqlY ctLlutc eoilutionet

t a

n

{r - Tp)
(l-r¡)

g

üÉrt f b thô mlæ f,rlotloptl oæffild.cÉt X tlË roleqrlæ rlgþt,

I t¡¡ parttel q¡ccÊ11lc vd.tæ, f lb ibad'ty 6' thc colutLon en'f S

tho ærü.pantúlon sæfiÊLc1æt otr tb r¡aææoleseLc' Prov'l'dtcü ?

le ar¡¡acð to bc tù¡s seÊ for all r¡¡ccclcs, lt foLl'ora that

sro*Jsar-" fu*J8^or@r ( a-rr)û

¡d al,ni-tarlyr

s*oo*t/str{¡sÊr ! ft'¡,o/F**o (r-$¡

Fræ tb tùrcg of po¡-i-n58 (ta.'rr"to<t by grnatbcrg ara naoormt)

t$c frtoülonal ratLo, î/t¡ maybo fo¡.Ed for eaot¡ *recC.cø, lll thc

sxtal ratl.o Lg asarrcd.. In adðttton, ap¡ilf.cstlon of thc c$ratton for

plrcrloeJ' partf'cJ'ee (oquatlon (ll) oC rtf' Ji?),

ro Ê enl N ,#"' (r-u)

cnåIea ttra rcqr:J-rett ratl,o d tlË fuá.cttonat ooef;flolanùa, and', hÊ¡]osr

d¡ thr ¡cdll¡oe¡¡tatlo¡r ooefflqLc¡rtg to be calorlatett d'L¡cctty. In thla

oâstr tho tÏ¡nae sedteåiltetlon ooaftfial¡¡rts ilstìl fo¡!d' to líc ln tl¡a

ratlo lrl.!rl'Q. (moac dLfiler ltttle ftom ttp vatucg f,or 4rhcnee

$¡o|tcif by Xogelcs a!¡d. Ræ,tg) îbÊ alta'natfæ f¡tcrprotaÈloa l.tl be^€ait

a¡ v€ry ¡LuIlar rcaeod-qg tilt aorrÊIates the dcacnæd, fr"!'stlor¡el

tl¡p .-{al ratto of, tl,E rBonøôrf ras fqlnd. to bc å- If thû po;l5tært
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a¡lt trþa to h¿ru td.al raùloo of B gnil 12r tlÞ oøræçæitlng val.uc¡

of tbG scdu.srEtat!.m socfìf,lolcnt¡ lfo ln t'hc raÈt's lrl'5'rtl'5n' Hbl'lc

boùh of tl¡ÊEr aål.ulaÈÍ.Ona snrst bs cøclcbrcril a¡ vrrT a¡prodnatet

tlr .r¡Êllarlttcs ln tho prcittctcit ratloa lllt-b tloæ ùaar"rcd lend¡

ocsr¡i.aløùIc ary¡poryt to tltc lnttlú trygrottrcala. (On ræ ¡odc1c

Sær, j6 cqomt €cfif oorrqrcd" to a tctraørlo ufút')

(t) llp clccÈrælæ4lPtlo ucibt'l1tv,vrlt¡os

Calcn¡tatLo¡r¡ tsrc ar\E Écæthat ns¡lo unoertet^a orfng to üI¡s

gpgrodaa3tgot^nlol'rtd'l.ntþùbcor¡r,tn¡t+¡pr:rl.ngthcsquatlorrr

rGfGn".6, to by &ræ¡o¡r ct ar.F to o¡ù nocbr¡ lù !'¡ pæatblc to

Gry¡c6t thc eberyl ou trlrc prototn ln t'tru¡ of cloøtno¡rhæctlo nÕlllty

Tal¡¡oË. Tlrc ba¡to cquetLoa ucd rûl

e7 r (t + fi,r + lcrl)
tl (Þu)

a a

¡( rr) (t + rcrl)

ÍtlrG e l¡ tlr rct oürargt t'n oarf@ba/noleorlet

n l¡ t'b¡ vlaaosû.tY of çatcr aü oo,

:[r tlr radlu¡ d tÌË u¡aalâ molcs¡le ltr @' t

1t tÌ6 ætrqge radlur cf tb clcoÊrol5rtc :lola ln ø.r

1¡ t*rc D&p-Htr*cl par'¡mrt€r 
'lútncd' 

by cquatlon @ ) o1

rd. lP,

r(rr)1¡aflrætl'onofKrfoturleteilbyEryr'ñd¡ûl¡cdllg
cquúton (*) C reú. Jôr

r¡d E l,¡ thc æasr¡cdl clcotro¡rhorrctts mrÈt'Itty t'n o'

æ1t-1.

r

IL

rl

2
EG€r -1
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Xt I.¡ Eo$t ootpni¡.drt to c4rccr tt.ç ohæga q tlç prtrtcln ar thc

r¡¡ùer of r¡Éar pos!.tlvl o,t Egâ.tf.\ra ohEl€as pcf,} EoloduÌe la

clecrtronl.o gd,ts. fhis l¡ atotLrail ar tlp valcnoa of tht proùcta"

v.p læørafngly tbÊ EIprqrttt¿ oælraÍ'sr fastor tùs 
'ryIoJËd' 

to

ùtaf.n ttç rcartts bclr. llhc Yatue of K at Oo ¡¡cl at an lo¡rtc

sËsGagth oû O.1 ra¡ oalcnltÈcd to bc l.O8l ¡ tOT €4'-l ¡¡!û tb vsltÐ

d 11 üal tebn cs ¿5 ¡ fod æ. 1úIc (ff-&) t'æludcr çalr¡cr

for thc otbr a¡s-{.ùlce. In thc lagt eoluun e¡c ¡roaar¡tæd' data

úlob rtlor æ agprold.uatc Y81uo of tbê valcæ oû t'he o¡rcd'cs to b€

oalo¡Latad, ¡t ôLf;îcneut ptt valuæ, rhæ oq¡¡1¿totl' tftth tha uoblÉty

ileta l¡ Tùlo (ff-e) o

If tbt ñ¡rtb¡r r¡aruf¡tlon 1¡ n¡& t'hÊt tþ¡ tstâ'} qlrg.gp t¡

coÐ¡.1Gd, tûÔ|l5.ty valucc fæ tÌ¡s flrat Botlâ} (ræUcsgfarf ürÚær

a¡if oÊlnilr{.eal ölær. a¡rn üd¡cr¡) ffc in ùb rstio 1¡{'O9:f '12"

tha rcood. 4E6rl dt¡arr:tbd. (of,rlrdcrl of ad,al raÈloc b, I anil 12) gütG

løor ¡oobüIltlcs lnrt thc* lay Ln tùc gg raÈlo as fæ t¡E fìtrsÈ

nodsL. fþj.¡ rca¡lt tr ¡rsr*Iy ooü.¡atd¡rroc a¡¡d' doag noü larly t'hat

thG þóLtlty ratloc a¡e lr¡!4rni!3flt otr tùrc ga@try o'f thc lpodlcj[i

tlu¡¡ c, al13l¡gs fr6 ¡Phcr!.ea[ Bonõlor to ilJ¡cr oP lrltl retLo lr pro&raac

aôLlltlc¡ ln tù¡o ratlo 1r0.8r. In lh*t, t'bc thoe'¡r prçilLorta

rcleti.rply æalt otranger ln Eùrlrty a¡ ê conæq[¡Ênæ of, polyucr-

f.satl.æ a¡dl, that t'hc¡a ccrüil, Gá.th.r l¡æaro or dt€alaÊÉ th roblttty

rcletfrc to trh¿t of tbc Eoffir, ¿tcPt|¡iu4g on tbo ¡Eodrl u¡od..

ro¡¡mEPrltl¡olc¡rthatpnovldgd.thâaggægatimprooc¡!

(poaärtatort ft (t) åbso¡) ¡ Ls v1øtrallccd, a8 tNÉrig Pleoc bsù¡can

æarl.y shÊtrosl nøt@r ud.ts sd tbat the cascntlel ctn¡ctl¡rel
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i.Écg¡{Èy sf thû Eûæa 11 l¡rgply æ *rolly prcas¡np¡l' in thÊ dtl¡¡rs

anif fud¡oc"¡ (æ tgtræg), tùan thc b¡fpotbsü5 1r copatlblc rltJ¡

both tb ulfo.aæn|rÅfr¡g3 arril clootro¡ùoe=d¡ ¡c¡¡¡lt¡. (¡t p¡'ebt Èt

ùÌ¡oudbt thaÈ thÊ Er¡bllt-tJr oaùetrtatt'ens lrd'loob a ELnrlr ilcgrcc of

uÉeliü,ng oonæquæt et rÌtn ûda,rlâøa, b{¡t 1ú facrt tht Oalq¡latlæ¡

ær too tcaûau.vu for thte to bo û¡r!tf:fc'{.) It 1¡ PGr+frr¡tt Ëo nota

th¿t qtrlta emlogour bú¡vá.q¡¡ ha¡ bce¡ rr¡oædad, fo6. ¡cærll ot'hcr

lJrutc@¡, fcr cryùc, l-ad,@ arÉd, odär¡cræ rt.-æ,gJ,ttd'lråt grurÉ

rlrt gl6È*[tr,æ "r*.t"to*4) aFiL æ¡r baan præct-¡¡.& In cñlrâl

of thcæ cEtr!, lndeBcnilcnt .ñÉ¡bnÐ tffitt thrt tttô sqporyrtt

cvlt&nt on nltraæ*rUfrg¡tl.ou" rrhl,ah hâ¡!' tht ræ clcotæphoætlo

ntlb|I;1tica, Ë¡!, [n faøt, cggfcg¡!ð qf thc Ë@ llt6.qlct. lfhle

tegDtlsr çlüh thc thol¡ctl€t oæ¡J.d¡ratlø¡ ùæ srgeste tilraÈ

@pr¡4Èon of cÌeotro¡ùror.ctlo r¡¡¡t dl.ædaÈLon vËlodtJr analyuca ooutaL

p¡gvlil¡ rt*æg EIgEgpËg. crdd¡m f,or a pordb:ta lntæcottlon"

It rculs üo c¡tablÍch ¿ allrcoù nclattoubtp b.tÊn tbÊ

pcaks 6rtr!êGÉ ou. acdl¡prtlng urtaæ prqraratf.ør boforc thc ayutcn can

bc ooaolusivaty ttæmgbratæd, to bc tntcraatt¡g. lhll prcÈlæ 1o

cll¡qlsrcd. tE ttr rrx,ü Chrytcrr.
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(r )
ld¡qastlüE Dro'tct+ tvstæ¡'

Invl'gwofthltrdf.o¡tl'onofapolatblcrclatl'onbcfucn

tbc ótr¡cÛ¡otc bqrd¡rlcs úæræè lu thc rrltræanb{'ûrF r"ltlr ¡olutlong

of urca¡c, lt la ncccaøry at thL¡ ¡Êsgc to dtcteratp a ad'teblc

nctnorr, rbtah vul oort)fns æ tlany trhfe ba¡Ë'o b¡pothaaÛc' lfltc usc

of trenpet* o¡pæra¿æg, lln prtf'orlar drncr*'atron ¡olocúty run¡t

has la soarc aa*!¡, f*. orrol,ls yttb c-cÈJnotryrld.nrl t2 ¡rtvtaca durçGt

cvâðe¡oæ for r PolyoÊI{satlOn lhc t¡fæçæGs dlrgn 
'ìræ 

t'hc qpPt6lì-

anæ of oro æ lro pca&a and. thc vælatLon cf¡ g EÉlth rrrorÈai'$ ognc¡anp

tnatlonhaæbccnqrtlin¡d.lrr'ChçtæI.Ifùhoposslblor¡fÊeaa

lutcrrotlorl tpclsr of the soc t¡rpc, thc oæolusr'ong paac by ÉtnæÈ'

ad KogEtÉ an¿ negz rq¡lit rryly that tlrc ùr¡orcüc bo¡d¡¡{cs apParcnt

Ln tù¡s schll¡non ultrroc¡Èrf-ft¡go paltc*ru (ftg' (ff'[)) mrst lnÀlo¡t!

flp ¡-{¡t6tpc ef ¡roffEsr¡ anrl pol¡rnæt grGetæ ttra¡r the clLsæ ar¡d'

trlææ pøhrlatcð. IìnrtluErnorc, dlllutlon çqrldl' bc e4notctl to frvotE}

a hlgþ3E¡ ¡|lolaÈlæ pro¡¡*tlæ of, lihc alcmr æilt'BGúlng pcakr ln faøtt

grrb€*t5 haa ahcra thst tbc arc¿ ur¡dsr t'trla pcak Dtl¡'lð ¡cnal¡r ooarstarrbt

ss tbc aonsoxtretl,on tlro¡rynrilr ufltll ttlt fs¡ttGr accursüBlt¡g Pttk

had. ill'Eq¡gcæotl.

EhfJ.c tb dlata Ln Bebla (u-I) a¡c I'Lpiteit by thc eserraßy

of thc itøtælnation of arGer, tby ehæ æmlr¡drrry that tttl¡

predllotcrl ¡ûfi¡danr t ¡ rro,t fr¡llfìltlcdL' It tha'cforc 4tPc6ra t]rat lf,

arrcqrlltbr{rnora¡lila.tl'oncd¡ùgetal-lbctæont}racqlopr¡t;

th¡ kl"ptlo aø¡ata¡úa rcgulatlng thc tr¡tcrræaæralon arc m¡]1 a¡d'

tlrc e¡¡rtæ la of tb. E oot¡¡l ty¡}ê dj.sarrsoat :[n thc rrÊr'oiLrotlo¡'
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In rbæt, It thÊ qæær¡tratloar gradtç¡$ fcll ¡ to Ecno batçcon ths

P.r&¡, lryrÉftg raacp.äüâp d¡ f,lor of caoh qrcr-rúr tltc sy¡Êæ

cdrlbt t¡ tb r¡l'treÉ¡¡ùr¡fuSa.l pro¡rec'ttæ of an hctcrogcæanr ælutc

rstlhar ths¡r a r¿vcrsåh1y lntcraotf-ng sfstem, a¡€h er c-e-hgmoûr54rd-n

Brl.¡ dlæc r¡oÊ fur¡¡ry ütet thÊ rl¡íÛtæ ayrùæ aâ¡¡aot ba ucrvsrdbly

1sÈcrt6ùj.trg h¡t lhr that tararrport eryæáæntË t$a aoÈ ær¡abls to

thc clogalrt lÉcrpætatlæ poaalble ttùb r ;yatou 1¡ rapLl rct¡ra¡lbl"c

aqql,llbrAra. InüÊsd.r o¡[y by a oa¡lûrl û¡Ey o¡f thc cffaot of faatorut

r,roh ú tcryerattr¡c, o¡ ttp r¿latlvu ans¡ntc of, thG *¡¡qrab Pcåk8

cq¡lrt ultr¡øttrfñ¡gtl anetyrtr rcræal thc cdstcnco of arr cqtrlllb¡{tg

bctçaon tbe ¡¡al¡tccl oaq}oæÉs. Høcttr¡ Lt 1S pOaclblC tiheù thcsc

ol,.qgpõ nn¡r be æEIl u¡l ilt¡itlo¡l.t to ilctoæ (Acpøfng oa tttc nag-

nfhrdcc of, thÊ tllsænt tlsBotLytilmlo fl¡¡cùl'ø¡)r ana thc tlcaùgn of

üç eæort-wbal proædùl¡.c fn ralatt@ to tå-nÊ d.gþt bc s@lñat

üff,fq¿t a¡ tlræo la no túo¡tetlon on tb rote of ühÊ fca¡rtlon'

Gonseqtrartly, whllc roathy of, firùr¡€ oonsÉ.(bratlon, ttrJ's ryproadr lr

unll¡Ltable ln provåitt¡g ãrrdcllsG fæ e ctl¡Ect relatÍon betFcn thc pcaka'

ftrc us cf rcagerrts rÏrlch rrllt reeert øpaot'floally rrlth a

partteflæ typc of ohsmiæt srû¡plr,g ¡n tbc sotco¿JF6 pror¿dcr sn

altcrn¿t1p æProt¡[l to thts qeoctlon" hsvt{pdl th¡ n¡ttrrç of ttro

¡pa¡ilbtc lnùcr¡lole8'l tr GroBE UrdcagË ean bc ¿lpduaêô,t lù rnay bc pOrstblc

üo c.loaro tlúc lL¡ikago wlth a o&¡ed.cal rnor:Éfylns rsagent epdt thcrsby

@E¡!f.t tbû hlgtráT potynars to the frsrodot{o flolm. Î}nrs, ln tlæ

I¡¡GTG¡æ of an ¡¡¡¡ÊB of ùb raagerÉr {¡hc gctttærrbation veloc{ty

pattcrn çqrtd shor a at¡gl.a llGekr drogÉ âIìBar I'n tld'e furaal dtustlomn

ro.rkl ba tl¡s s¡¡r oÉ' tlu anas d ttrc tftuvr&¡¿l pGalßD obccls€d Ln a
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€oBtlol GæGsLEÊd rttÌ¡qtt ths qlcavtng agoat' Thla clcgad gprosdt,

utd.cÌ¡ bæ bGGn ryp11c¿ to oùhcr e¡rrteoe q¡clr as tha coy baa¡¡ p¡otoå¡ar?

rel-lcs catlrcly oa fibs abtltty to p¡aebtcrcl!Ê tha ¡stru.e of t'hc s¡o!ü

Il,*r. lbcæ bonits çorlil hs¡Ë búGn forætt ûfr.8fr¡8.Lly by rcøülon

of olnd.orf gralplng¡ d.ttrdaif in a a¡ltablc ¡t¡ucù¡r¡f Podtlon oa

tha ¡npleo¡Lc. rÚotE¡t!,oR on a¡eh racctlvc gran¡rs 1s thârcforc a

prc-æqulst þ !n ur aût4rt to cbôrø tb nsh¡¡c of tht Lrtlcraolecnrtar

borrds. f,ú.ttle lr kæur abcut tb ed.no aclê oqod.tlont ¡tn¡oü¡rc

or portc$blarfy naaøtt1ç grar¡r" "f u¡,t""".E Hoçvcrn a sur9oy of tb

Iltorattrrc glrre tù¡et ¡ulphËry]' grûq'ü in r¡¡eeaa BåJf b€ extrcmly

frryorùa!È Ln tb,ls cos¡ccûlæ.

( ¿) 3t¡s ¡nrlphvìülri¿l rrq¡ps of u¡eaæ'

Q1v5z6to.Lll-æ undpn¡tr¡recl r:¡eaæ p:neparatlona re$togl' Pod'ttTËly

to tho nl,trqrnrcod.dp ta"t.9tlo rh5.r, togot¡er wtth ¡a.'erq¡6 rcastio¡¡¡

fuarolvfng Bod.fufÉng ncagento, whldr worc ol'at¡aed ùo rcact glçcf'fleally

vtth s¡rphydrrt¡. groqps, thæ¿ eqrclu¡tnely tbat urealÊ poaaossed'

o,Ealy cteùestabte ad verg rçastl\fe thio} gf¡q¡pÊ 1¡ tþ natfu¡e "t"t"'1G15
îlnrc, u¡l¡lana.turecl u¡recse golutlons have beEn ghown to rcasb rrlth

od.cltrlrg agarrtc, e¡otr aE loctLre and. loctoeobenøoatcrlo Afyt"tt"g

qgæta (toaoaætæ!-cle arú. iodtoacet"teto) and. nerceptlêe forælng

r.eagerrÈs, fæ exqrla ¡rdrlorøerq¡rIbe¡uoata s¡d. ucrqrric drl'orlüc.|4

Othor prateü-ns knolrr¡ to ¡rcaeeas cuXphydrt'f grg¡*tË (for exa¡ple, cvtù-

buuJ-n) ¡caoû fn tþo ¡¡atiw state with only a few of tlre* grq¡Þeao¿elo

rcegcnts and. lt Ls only afbcr dcr¡at'r.r¡atlon that orya'lbr¡aln solutlons

gt17e a ao[q¡r çrfth Éfo.qp¡1aa¡lda.io It ls a¡paænt that tlre thlol



48

graÐt of urra¡¡, ln ocryarlcon, a¡c u¡o*r norc rcgd{ly ravallù1e16

for r¡aatlOc¡. Ho¡çorær¡ tttc eblflty of ¡n¡XpbUAryf grq;tE e to foru

aLraûplrlala ll*agea c¿thc t'ntcr::noleorlarly sr l¡¡traooloorlæ\r 1r

ralt kæra¡ 6r15t16 frdoc<I, tÌtc dttsÊlnat poaalrbllity of 
'll¡rlphlcl¡ 

boud'

fqlE¡ttqr fto anrrpþyü¡fl grû¡Pt ln u¡caæ ira¡ bcen anggcetad' thc6tt-

toally, ¡"¡t not ¡r*.il ]72'17 - Íb¡ po*fÞll1ty of, tnt¿¡nol'ær¡lar

iltsrrl¡¡lrtaÞ bffifl fo¡metl.on bcoæc Gt¡ttl nøo t4rot.tant ld¡on tü 1r

rcallleat thst l¡hlbttlæ ch¡au.Gs, ueå&g bÛth ætsl ls¡¡ ¡rd' erqry¡

qrcoLfito rctggüüt, baæ ahora {.hat culph¡/ütyl gror+D! ¡¡ ¡ll PfìÑùtttff

forr pert of tt,6 a¡Èivc sttÊ oû *rGtsrlo-ltr'18 rn vLø of, tbl¡ a¡¡t

tl¡ æosrafty for poo.hletlng c plæ¡dble o'o¡¡ ltnkagt for tha prqroeod'

poty¡¡cdo q¡cctel oú urcar,

n¡å¡f,G d tllc tt¡lol $tQP*

lt 1r c¡¡cntt¡l to c¡¡d.æ ln 
'þfult 

thû

H¡Ltcn-an, Cbl,larËl en¿ Dtatslo tltr*tc¿ solut1oül of 
'c-

qdÈ.lrt'Gd'urcæprtthp-eù¡Iqærq¡rrbongoataanilgo¡ralatcd't}c

aqr¡t otr raagerit addGil ìrrth thc ovtrall eua¡æto asttvtty at varlq¡s

etagea of tlE tltratlon tshl,a proæùrrc (ar¿ a ltuqy of addltlon¡I

¡recctl,oÐ¡) cnùloil thc e¡tlrorg to doô¡c. th,c f,o1Lø1ng corc1uglons'

(For otor1t¡ ün flg'ret dttal þclou refor to a molc of urcaæt tht

ælcc¡Iar re1gþt bs1¡g tthÊn ar !89rg@rl9 ""tlro 
tha¡r to lùa \y¡ro-

tÌ¡.tloâ!, foEuivalcü ÉLdbt'f urcd' by HcIl'cnaan ct a1')

(r) 22 -St grctpt rcasùail Ílth ¡>oblmøq¡r{bcpoata w!'thqrt

loa¡ ln cæ¡nnlo aoùivlty anl wltù dtlutc aolutlm¡ of lpr¡¡Ì¡¡rr{¡ÀLn.

lrÐro ert'ræly ¡câEút'É gra$)!t rcfç'r¡ed' @ ae typc (a)t æra prro-

anùl.y llütotolb1e fæ tl¡c aolq¡r w1th nitrqnrr¡Åeþ;

(rr)22-srgÍqrPs'ooryrc.elrrgt.npa(u),d11'd'ætrcecùdt.tlrlfh
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porphgl'tdLtr rd, only I'tth !.oðocÔcf¡soatc a¡¡r p-chloroofcrrrbo¡rgoatc

aftcr thc ù¡pc (s) groæc håd ¡casÈcd,. tsÌrcst appca¡ed 
'üæcttly

oo¡¡oc¡,ncð ftth th¡ cugpta a¡tåtYlty'r 8t ea4ùctc lnagtlvetlon ncrn¡ltcd'

çþcn tbY læe cffccÊ1rçlY romd;

(111) ¿þ -!ü grü{t', typc (o), TrÊFË ceùl*o.tea1 o1tf¡ o-Lodo¡o-

bauoata only aftcr dlcr¡aù¡rtùlon çt'th gred'dl!'æ h¡rthodrlorLitra' 'lthfs

l¡ttcr ty:pc 1¡ oùoarly ln a ¡tn¡cfura,l porlttpn tnroærd'blc to

rn¡Þ¡trata, ad, oâ¡'eot fotu tntcnoleanler bcEtdt. t}æy arct tlræ-

for=, Ðt t4,ortùüt tn lÙrÍa etud¡r, t,trldr 1l pr"LnarlÌ¡r oæÊrEÊù gÈttå

tho l$rot Eolêo.rL..

Dssrcllc td. Btßyæ fo1lætt t,n ÊrE tËl.Ily s1È11*

Ilfooåiùrrc, uad.rrg p¡I8yr fsooJra¡eta et t¡¡Ê rclgæt, rya go'ÉtlrÊ¿ tåhåt

utìÊaæ fì¡Ity n¡LnteL¡¡d, tta qsttvlty dræ thc tSBc (¡) grclPt trtsrt

rcaoËcdt¡ t¡lc aottvtty ðee'carcil only rÌrcn EB GE(psB of tho ra¡gt¡ft

Yræ adflc¿. l\to fl¡rtb.f rtgnlñ'6ant cùscrtatl'oat wÊr' maðc l¡r thil¡

toflß.

(i) 1prs ErarÊf.tatXvrc ar¡rccùs otr ttrc wo¡:k of IIoLIæue¡r ct al'lo

ruro qtrcstlonetl æ thc æ¡.luattøl¡ asd.¡úËct that p-eürleroærq¡rl-

bcnsoetc rrsaÈGit stoitdrf.oetr{oelly antt cqrlcùc\y øtr¡ thG thtol

gruge. ådbroæ, Kfsùlekdùy a¡al Krtaül! oryto¡'¡sð tåf'c ælti'sLe

by æntrestfng tþ resrlt¡ førd by S'rnær e'd' MJÉâolßnä tho farn't

tahat srçn d,lrrr laos ¡¡ûeloadl to laaoùlvatc ona poleorl'c of uraaoct

rlth tlç i[ata ¡cl¡oú+Gil abotÊ.

(ü) It ça¡ potntait qrt that lt çaa tuLtkcly thåÈ tl¡e rotuood'

prcu.vlty o6. tùro Wpo (t) grq{ta torsJr'a1 ¡roürlo:cu'anr{bensostc

anit Bhcngrr taooryanrto so¿].d bc atÈrlþutcct to ttplr lnaoccsslbll:lty
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&re to ctnrch¡ral poaü.tf.on, beos¡st thl's ¡ottlil qæa¡cnibly oorúrauurn

tlra ncocsear¡r GaGo of f*aatl.on of thû cnø¡rærubstratc cqùex'

Àn ûltorr¡et1ç rcasou 8.r889sÈe¿l' sae t'bgt the grarps Ectr{t Luvolvecl ln

}ótlc st¡ucù¡ral bt-ndtngs (pres¡uaUly by hyritrogen bo¡td'4g)' In

tÌ¡Lc oom€g|tfonr Ít ta pcr-tLunt tbat a thllû ar¡dl nore rBâFq}ablc

nrggcst!-on ha¡ boan proPosêd. wt\tch posù¡Iates thet tttc ætnfng!'y

rloea rtagùl*uf tù¡tol grq¡I'¡ dto not €d-tt a8 olrstê1p rçd''ù¡ga, brt

src vtlontly bo¡dp¿ ¡rlth adJaærrt gro4rs.6t22'Zi fn pa'rtLcuJ'ar¡

efüe, has reæ¡¡tly pzqrose8 ¿¡6 a¡ctef,cnce of a ¡rrafoa'nêd lrtcrr¡al

tÌ¡|o]. catcr, R - C - S - R, on t}¡e ba¡Í¡ of tf,rcuno't¡¡aantcrkl-ætf'o

o

ard, cbaLeal Ld)o@atLq¡ oû tbß rth:|.ol GnzyEsr pryaln

Ûrla h¡6loÈheËls rcÐFscÉr, I'n uåry Tqlra, a rtgn¡ftaanË

a¡¡rl. llrÈc¡cstlng aôvarsc. Fl¡'st, 1t arPlod.qE ùarc ryprrcnt aIffialou

rnon rca¡¡tlvltyt of the typc (t) thtol grqllts tqrardt acrtaln ¡cagÊ|ltat

srcùl e¡ nltrqm¡acxclo, cten ttrough t"ttc gse gronPs roaoù ïrlt¡l

mrs¡ris1s.4 Secordly, ff thc lf'dcagc bâttÊGüÊ ttp tlrtol a¡¡lt

oasùoryI gro¡pã rÉpf,Q$Ênta a thrmod,¡æeinlcally nneÈ¡blc ar¡i' kLætto'

ntry rcastlte atnrstuæ EÊlntslncal by tbe foltltrg eËI.sr otr thc

prwteln, lt aælatn¡ npû only tho rody fortatlon of) the ens¡mÞ

arþ¡trate cqll6r lmt also the &pædtcnæ of aortlYaty on ths folitadl

tcr'ù1eæy¿tn¡cln¡¡aofprotaLnsrrcfcr=.cðtoùnch4rtcrI.

lhf.¡ elrey l,cads to tho follcrJ.4g portlrrnt ôscr"7atLons¡

(f) fh€rc aæ aveLlabls for ¡ùo¡uoleqrLar $esstLon aetsral

Etr.tphü¡d.rft Erq¡p3, thc ty¡re (a). Àlttrangh oø¡sldoration of¡ tbc



5t

¡vallablc rEÊcùlgd.!üs fq. tÌ¡o for¡atlon of tù¡c clt¡rùphtdc bonü an¡t

logtoeùty Þc ldlt ufÊtt iu.re4 srrtdoæ for tts ooÉr¡EfiÊ¡¡fË ln tb!

urêBæ syÏftGB lr prcacrrtcd, tt l,¡ oonvlrÚ.cd at thlc attgc to vlgu¿Llsc

thå fntêraoùtæ cat

zgfl + oddåEt+z ;=r ESSE + ¡aiù¡ctar¡t + ãf (t-fff¡

(ü) Sb e¡q¡pl¡gr of tùrc ac¡tlvp eitc' tær (t) ' 
thlde uay cdsù

e¡ tba ttrf.ol oatæ q' Eæ rl*{lat¡ gtn¡où¡¡et Bty æ Eay æt l¡rtorast

lntlrls;q¡¡.Incl'{¡}ræo¡EathsÜlmlrtülGtntæssÈl'øçq¡'ld'bc

r4loctad' to aflfcct thc orr¡r.tll agtlvlty, alt}r¡r by dlÍnaøE tøoval d)

l¡lEacttYgdta,æbyrtn¡øtu¡e.ll.wca¡pdthÊa¡bctratctotlr
aaÊJ.ls altc r¡rbc¡cæt m Bol¡ocr forroEtlm'e5

(¡) Íbc olcs¡n¡c oû tù9 itl*rlpÌ¡lile bo¡iL

In¡tud]tcgnrdre¡ùhf.¡1tf.¡dþ¡lrôlcthatthorcagcnÈe

rEat thô awt¡ærtttJ. oæalfùl0¡u ohar¿n to olcatt thc tlta¡lphtils

rrnhega bc Elldt, qracú.f,to ar¿ off,lc¿lcæË.6 Btnra, thc ree¡¡tf'on ¡l¡qr1ô

f.nçolrngnlvtùrcposalblclutcrmolegrrlar<t1sulp}rÍ<tctlf¡k¡.nilnot

sthûrs, vhl.oü¡ e¡ t¡ rnarrr¡26 ar¡l ¡{bon¡s}a "-4 
arc c¡pr*l¡l ln

Dsr¡Éa$ûrFg tho ¡krrgh¡rojl tdcgrlty €f thÉ protctn s¡ilcorlc: l¡dccdt

tf thr prctcla 1¡ dpratr¡rcd. tn a4r teyr .nãr attæpt at anbscquont

ædllæ¡rtEtlæ çaldty analyclr forld' p¡'¡gæ futllc' coBsË$rúLyt

tbuacofdÊlîÀù¡rlqgtaGßtsorE€¡Fanaodltl.oosqrelrcgttrocô'.uvo[vuir

in all'st rdrst1vc o¡o"çagp6 t¡ Pro6bltodl. S'varal rG'*tat3t O5"

ff-, ad. So, â!G all kmo to alcarru th' ðftûPhLtb lldra$ '6"9
&I@t't oc¡+afd'y by a rarclcçtrlù:la ¿tta& arn thc sondÉtùone (¡trr

t6ryGra.ù¡!Ê, cto.) a¡c ln Ba4¡ Ge!€! ^rrÀ'5 lfl¡¡ uac ef thcsc
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S-nrclæ¡¡hÍlfo ba¡trræ çt¡ltc tùaa1Èlc in ttrL¡ aanær f.e nærrt!çlqEa

qllcatotl by othor fador¡6 (¡U, stnrto cûfo€ùs anl õ!'aþ roacÊtma).

gr1¡ rl-Ll bc tltr¡ctrataà by a¡ qrtlfp ú thG rcaotlon sf, tlre illrulplttib

grq¡p rith oulphttc :Lens.

crærþ ¡hoæil that oydln rça¡rtcd ç'rür an1¡¡fb lonE la

e¡r adôttion rcastion, vùtoh rcsultsû tn æoalrtf.clo lon¡ anil S-erlpbo-

øystcb. fhl.r ¡¡casÈlcr na¡r bc rgtr¡rcEontctt gcra.a}Iy bÍr

8ff¡R + si ;# 8fl- + Rssç a (¿-¡¡r)

Eh¡ rcagtlsn 1¡ boûh Ðllil e¡lat rpæ:l:filc' Hoænar, a lülftr of l¡trc

neü¡¡rc of, th' cquurbdì¡J2 "ø krn"ücrlf of th¡ rc.aoùlø has st¡o*a

thst the cûîtdcnsy, b@h Íttb rcq>act to reta anû cquLllbr{r¡n poaftl'ont

rlcBanitoil strqrgly on Dü for thc foII.ql,DS rìBasoa¡!

(") Àt lg7 ¡iñ valucs tba thtol føæ¿ lr praurt ar RfH' A¡

tbc ¡caatLqr l¡ rgrr¡l¡elblc to Bfi-, an aptlnm IlEr ùlch dÊÞd.l on tl¡c

lñ valuc ædl conapdratlo¡r of, tl¡tol a¡ æLt as thc oqntltbrdre ængùant

for thc neacùloa, rcay tlwretLoalrg ba droæn fæ tho Ba¡clsr fq-nailon

4, thc tÌú.o1¡ ln praotLee oaly an æp:[r{'oal qrprod l.s Èa¡ll¡]'c'

t It 1¡¡ prcfcròlc to r.c6,er to thl,s losr a¡ a arlphø¡Sl 4¡r'¡1tÊ

rathcr tùran as a S-æIpho dbrlvatlve.Ð Àltorntivol¡r, -*Or- O

tcrs¡ê tha thtoculphato gror4r ¡nil a nolceule cet61ll14g ttrlr gro4t le

oelld. tp t¡loarlphatc fæ (for Gryùer an S-alffI tlrlætû¡thato

¡qú¿ b¿ oæ prorbrot cf tl6 rcaoûr.æ of arlphlte wltùr en alky{l' itlaùPh-

|llo).tt lbc lattcr nø¡oolatu¡c has ¡coa ailoptcð lD tÌ2|3 eürftr.
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(U) In tù¡rn, thc æq¡¡ct æ Uq- l¡tul f-æaæ rttlr rÞoncarÉ'48'

pH (tùr ¡csod DK oú n¿|of ÞLng q¡prod¡aÈ 
"Ly f''\ 

a¡od' a¡ tih¡

rato of tÌ¡c n¡ülon ftth tþ bl$rl}¡httr lona l¡ rypa¡orrttr YtÉt¡t"Ily

r¡gllgrblc qa¡d últh tbaÈ otr tþ strlPhttc læc, tt a$¡car¡ udp¡-

lrùIc Èo ohoo¡ a I¡B valuc bola 6.5i

(") ttç rata d' reaotfon r,-1tÌ¡ tO'" * u,¡cùr S¡€stcr rrttJr a Fu'Ûùsln

(æ afrylo illrn¡lpp¡lo oAænÈ) baar!-ag t æFo or æt pedlvo ehareg

G¡st¿cufarly ln È¡¡e rrlc¿ntty of thc itlsulphf.dÊ b@d) ttren rrlth ùÌttt

boaráng a æt nogat|1rc aheqgo, tfhøê clcsûræt¿tie re¡n¡Id'on hlr¡|pr¡

on poarlbly prcrcrts tùc n,aleqsll1c attd'

ID tblr ltudy a ebgloc of a ¡rll opunm fo¡r aaduu fo¡¡stion

of thc thLo1 and. tbioarlphaÈo fo¡6 (UotU 6' d4ah Í1It bc cvidpÉ a¡

{ùo ræsnøcrr t¡¡ tùo ultraocrrtrùf\rge) fa r"c$rt¡td' rattpr t}rgr foæ e

nrd-E¡m reta od¡ pactlon, e¡lìfìq"cd. u¡lphÅto ælutá'ons of Þfl J lürc

oboscn, elthough tn Cha¡¡tcr VI tt¡Ë cffeoü of foÉrfqg thc fñ 1¡

dti¡qrsssd' åt tld.a ¡ü âDil útgt st g¡99!* of SO¡-, ålEø'È oøptctc

convcr¡1oa @ulat bo cqscùcd. lfoæær, tb ofrBcgÈ dt atæoq¡bæ{c

oq¡gc*I5 anal t'r6r of æùaI r*J6 ncy ta faøù ø¡¡cratc to 8tô tttc

oqrleùc Ehtft d} ùh3 cquütbrtte to tt¡c ætrå$@t rns'lcÐGlfl'c fqnf '

Elnra, vhllc tùc æahrnlæ dP t¡trc rcsctlæ t-uvotvlry nolcaùll. owBGm

a¡¡d, traæa of *tal Lama I,a uUrnorn"'üIæ eryæaü r¡aasblon ne¡r be

rnqrrascatcò ã!16

EftS + # RÍl- + (r-r¡r)sç
t æleq¡lar oryrgar J

sÌ¡e æt cûfcert le qtr¡lcto øÉrc!.on cf ter eilanlpblclc cqrerndt to

tho rùtocr¡lphato fs¡m. It la aSpcæ&t t'hâÊr 1'¡ r¡ùcrmolcqrlar
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rtt¡r¡rBl¡r& LttagFc bld ulllaæ udüs to fo¡t ¡rol¡lørt rdðùIo of

c:rcÊ8a Sûr- shoul.al hÃæ a tt3oætju¡clcô cf;Peøt, prwl'¡rYlg tlæ illctrlPhldp

llrikegea ârê aætdblc botJr urlth ¡aqlcgt to etnrctgral poad'tt'on and'

etrægp GtÊy!.raù|EGü¡t. &¡catl,rlty gtnllar eæ¡ttktaÈ.læ¡ úø1è ryPIy tO

th¡ rûfogt of æf tDü, gf , rùLoh aort on tùro iËculplrfiÞ bon'l' acødt¡e to

thr follølng cqlatlæl:

BÍtû +

nSSn, +

2g

Ol{- :- BS¡GI{ + H8-

S= ¡# tEFi- + B3-

(çrrr)
(rrr¡)

(tr)

of urtaæ.

(.) Sc lra¡sti'osr Íltå soinuÐ g¡llthltË

rfhcaolutl.onu¡aillnt¡¡ûcryæiøt¡pafæd'tntbG

prìGlFfiÉ of a¡rptllb læ¡ hsd, tho f€[ldlr4s oqroelülour o'o4'8ü{ H{nr%t

O.OAlf EffO*, O.OrlE g"f}r O'qrU UCISO¡ ad' æro ¡ooor{tnely

ldþnùlorl ç"lth tiroæ q¡1oygil "*1Lt.19r57 
No 4lcolt'ol preoa'rt!'oml

rarc tahn to provent etno¡¡¡bsrlo od.d.¡ùl'on ln ttd.8 sarles of e4nr-

l.wta.rhcod'.1åtJ.onrr"aùrcù1oo¡loûcrrt,lrlotrthosolutionagasr¡ot

oca.aucô, ana oøreeqËtrùry, no quant!'tatxve ¡f,g¡úfll'Gt¡læ ra¡ ¿tùaoùail

ts thc totel ¡¡¡lphLtc æ¡æntratLon fhÊn h¡f,f'æil rgìtg3s rclutlomt

FH ?.O (W¡lor 4, 5r 6 a¡¿ ?) crp afrfy¡A agefnat t'Ìtb h¡f,fcfcð

aü?hft3 golutlon ar¡d, tbe rorultllg Protc{n solutlon ædl¡nsrÛcflr thc

fe¡tæ e6ü@tfng bo¡nd¡rtæ (Flg. II-4) rçnt E¡ lægltr ryli!Ênt !¡¡it

thc æs¡d d} th. saorr 20 banndtsr¡r f¡æt¡8i1 narkcdly. Ihls Lc

lLluøtratcd, by Rlg, (uI-t¡. rtth aaqùo !¡, tH.r lncæaEc tn a¡'ea

cqualleit¡ withta tfo3 ltø|.tg ef aÊs¡raø¡r of ths arsa dctcrtoLn¿tlorut
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Fig. (rtt-t ). Sed.lnentation patterns of a urease solutiont

sample 5, ln a bufferect suJ-phite solution'
pn 7.Q9 (see text). Sed5mentation is from

right to left.
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thc a¡.ca ¡rrorlqr¡ry uaitcr tr" t or* 28 pcek, rbloùr mas t!¡a only oùhrr

psù vlelÞla 1n thl,s rqrla (æ Flg. II-qD). Etrer""rr rlth lqrle 5r

tùr¡ lærc4p Íat a¡parcntly SrcaÈGr tben oû[dt' bc aæflglcd' fon by

tlrc iltas¡ærêaûEnæ otr tb¡ PGàlßõ rrt¡fbla Ls thc Eull¡hlta"frcc ¡oluùlons

&rrreg photogrqby, Flg. 1II+o). lrt'r¡sr artho¡8þ tþ lnsrca¡c Ln a¡sa

of tttË *AOr, Ð cqa:¡a¡lÈ onrLt not .S&Ul bo oorrcl'a*l qnarÈttat$ulltr

r¿th l¡b itl..¡rtpara¡zæ d' tbË f8rtGs. qroæt¡ (Bocdbl'y becærc oúl

t*ra ncgtcsÈ d} rær7 lægn uolcanlar ælgþt aatctÉal; ovLdcnt at tlts

bottor¡ 94, tlrû @lle tùloh aay alao bû af,f€aùð¿ by etrlp¡Ltc) 1t 1a

híglily !.çrÔablo tbât ü¡fplrlto l(]t¡td oo'il tæ--t cLtb¡r l¡¡lx¡r{tles æ

ðl.f,fcncntly eb4od, urreÊæ ¡olccrlc¡ to e nodll'f,Lcd, fol3t rhLah ¡adlgþ¡

toçtlsr ü,lth tbo cn4ruc ar e rlngto bornd'rr5r. coûæqt¡øûlvr tI¡G o|'Iy

qy!¡a¡crt hypgtbad,t Ir that PoIJB(EÜ otr t¡¡c¡¡c ad.'t la sol¡rtloa ad

{¡h¡Ê sr¡lphltc ¡ctpr¡er tb pd'yoøladlo'

(u) Sc æastlon l'th stÀ IAlt

t1,e acùion of both r¡lpbrldc,arrr c¡¡ant& loru (¿"o s-nro.lco

¡ùr1}1o basos) ocr¡tLrpit tilrls algnlfloa¡¡t flndJ.ng. In ühc for:ncc. otrEot

a pboa¡rtrato bc¡ffer rac 50É aaùrratd vlth Bf r fncv1otrsty olcard' b¡r

}ç¡bblfqg ttrrqlgh uatæ¡ grð a bt¡ffæcd' t¡Ítatc so}¡tlÛt üafp¿([ agrl¡gt

It, Iho ultrasrtrlftgp pattarn, üúah raa quLtc analogoÚ to Flg'

(UI-.t), asrln rcËetca tbc ebacnoo cúl ary p.ù3 orthÚ th¡n that tlt'h

* 9aor, of 2D'

IÌlat¡nÉ.r oú} a u¡Casc solutl,olr sgÊrntt a ptroøphatc b'tltfcr

oøãefdng O.OtûÍ Kl{ r€,a¡Itcal 1'. thÊ rGffiaI of t'ha 82grt 36 poak anil

e ¡¡eô¡otLon !¡r tho enn¡st of SAO,, 28 pcak, bctb ertglnalty Prlcc'ilt

ln a oontrol t¡ltraoontrúirgr anal¡na!,a. scrçre]. aLtþ ¡ecstlqrs e¡c



#

Bossib1e wtth [CN]8+O e$dl a"ã colutLor¡a a¡e llkcly to bc rtrongty

alkallæ (ttnre tntrod¡rctng tlp aqùlcatlon oû a largo nct uogatlva

charge oa tJ.re ul.tasÊ nrolecrle) c¡rtcrrtecl lnvcatigatlons ;ttb tÌú'¡ raagent

we¡.c ns,b eonslcterÊd &sirable at thlc etlgc' NsærthâIeca' thosc

ùecrrra.tl.øle, togctlpr rrlth tåc eûfoaù of sulphl'te, tnðl'oatc str@gly

that lnteruoleerlar atLs¡¡lphfilt cËoc8 llÈrges añÞ tÌlc oü¡lt dl tlto

pol5pcrloqlccl.esprrcoerrtinæluttmgofuæaãG.Bhicflapla'rslblo

thsor,lr tn rrls; d the tlLso¡Eclon Êbovo qr the red'tIy gve{l8b}g n*ù¡æ

ofthÊa¡rPhJdrylgrqpgonthcEolcq¡le8¡d'dthckr¡own¡sa¡tt.ion¡

of thceo gra.Ersr eqrrcaaad, tn cquatlon (l-ItX)'

(")

Ehe equatf.on (t-rn) anæ¡ ürat eþIfbcratc eitdltlon otr a¡¡

od,ittrfng rFtÊ Bficü.il Pr@ßrtc tlu foræatlon sf tlæ i[lar1phú'cb bqld'Ú'

&cr1wtrrì y !.t wag fqrni1 ttrat aililltton od' O'OIH *¡b(*)g oa¡¡seô

Lwccll.ate and. €@1ete predpitatlæ of tt¡l Pr<ttsln $rc Brotlroù ra¡

tæolublc fn tn¡ffer at dt ?.0 e¡d' t-n thfu rcs¡rect rçs€ùIeè tJrc ptro-

ctpltate obt8lr¡etl on ctt alyelng a uæatô golutlon to pH $'o' It 18

tont-attlcly ærggEetecl, tùrcrefore, tùret the rcùrcet solublllty of un8apc

naer tbs teoelcetrLa poi¡Û, whcra cjlesbroatatdo re¡¡uld'ræ fæoes arc et

e nlntmEt tssy bc partly dh¡e to ttp foeuatton c¡f vary t¡$r¡ ¡Eol-es¡1ar

Eùdht pol¡æara tnrolvtng dlsrþhl¿b atosÉ llrikagea. b fì¡rthcr

&ecrçatton of, a quelttatlne ¡¡ahlrc u"q¡r bc ¡uadÊ'

(¿) 8fr¡ effqst of .crs¡telqc-hv'lrostùory1tlP

thle rcegont vag tÉ"dI€E¡âIty uæcl to prcrrærrt tr¡hlbltton

by ncùell lorc, ü¡tE5 se¡Id, rcctðonUally bc precarrt (gec ê4)el{-ent"1

æcrtlon). ÂoooEqlnglÍr þ fl,s¿ ¡EotüÛ ças arliled, tÛgtng tttc pæ¡rarr
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atlonofnogtoft*Fsarqùea.Aghasþcaclegætbc¡l¡thcelpaÑÑ
groporttone c¡| üba coqrourt¡ ôcô¡TlDIc Ln tl¡e ultraccrrt'r$rgo Ta¡'l'Gil

rrðaly bcû¡eoa ru.ffcraaÈ ca4ùcs (æc Bablc (rr-5)). rt la poaafhrc

that l¡trl¡ vartùtltty val tha <Ifu'ocù reærtt of, tl¡e vuylng aætort

od, cyrtclna, a5 rccùrcÊlon of dltculphld¡ þonils by thl'ole ls a' cll'¡rtfnoÊ

posglblt,Lty.6

¡5ç¡Ê + 2BISH : 2Rfß + Brgsnr (6-fff )

Eo t,*¡t tJrta, oyEþlnc tæ rrrl aðòÊdl et aqy otagÊ of thû pre'poret!'on

of ga4¡Ic 5. sl¡s rraanttfng prcparatlø hed, a Ic aaùivlty (coc

Iatcr) a¡it relattvaly grcater æountc cÉ¡ t&c fastcr sodJ'EÊIItùq8

oør¡rornda (aloo arPa¡¡çst i¡ Eablc (fr-]))' fir!'Le nst oor¡aludvlt

thLs rrsult r¡Bpæts tlÞ oqrte¡rtLon that o¡rùcLno dloas h¡rvo a sL$lla'r

¡oùlen o$ u¡Daæ ar gf , oN- a¡d s-, ln rcqnot Of nacÞac'ng w

rcrÉr. ¡g aggrcgstLæ'

8o *u rp, the psr¡lt¡ so fâr hgrtt úñn thot uraa¡c tcntle

to pol¡mers Gncdbly ;trmea's, tr{'mre' eto') by t}æ rçsstlon. of,

æaíLùle orlFh¡Éq¡ril grû'$¡s en thc nolesrlc to for:n lntcrpoleorler

dtnrlBht<Þ bondt. rhc polyøer{,.zatf.ø I'a a¡rparently cæ}etplv

rerveraod'byanlphttaloana,udÊrthcoodl'tlonaohoæn'tofotriBa

nodllflcû ibr{vatlva. llbt na'h¡rc of tùL¡ &ru of ur€&!Ët boûh rlt"tt

ærryacrt to coø¡rd.c aottvtty andl 1êøÛlty to tha $ært 2O oryronnt

lnnrlphttc-frot¡o]rrtlona,n:aalnltobcatabll¡bod'.Boù}rarc

crtræly l4ortent poilntc. lbue ott¡cn tÉcl¡Iphliþ boD'L8 rlrl'eh nay

beñ¡Dct¡o¡gÈal.tothogtr¡¡cùrraltntcgr{.tyof,t}rÊ¡'fgtdn'o¡al'hsII!'

tothccæ¡tulcaotlvtty,nayalaohatcbecnoleatecl.Borrlnplalaa

alÞl¡Ef,n 1¡ r¡oÈ rcactlw rtth %" uãttl t'bt prct'øln Ìra^s baøsr dbnatrrleilt

ttrt s@ of tbÊ <llsrlphlôo b@dË of tnsu¡rH ap c.ì.caæô. th!-s ra
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porticrlarly rrtcrleløt to thc u!ìaatG !ä¡qy e¡ thc rclfù{llty of tbt

cd.aù1ng dtiffirglsn dlatarlg c¡ latt ¡¡ cÊI+ål.a td-tfe ¡tg,lcsf 7

Bæfqæd. tn tbâ pr€ænæ cf æÞhftc, nolf,cs GtrtllncLy or thc alnupùlon

tbat {¡hc spocÍcs !ùrillcd haæ nort bËø ita¡¡ù¡r€d'. Itd.Gd.n @gÈ ktntlo

rtuå1ca hsva bGcn pqf,qrucdt ø¡ ãe\¡tdor¡r oætdrrlng tl r¡rrotcdt¡gr

o¡ racùf,vaùtqgt rcagOrto thp S-nrcl.cqrþ.lio baæ¡ iþad{bed¡ tùcæ

rcrc t¡rtcúionally r¡ÌdÊdl to pæwÉ t&s l-ùltú.tlo¡r of r¡rltalc by ætal
-L2LoD5.'

(¡)

$r¡ ohoá.æ ctr aùpfrltc u a noct!,f¡rlqg rcq89É ln thl's su"i

all other aqrccÈa of tb çor:rk to ba prcaanted, trll goulrlætl by tha

f,ojllor:lqg fsotore:

(.) tJrla S-rlralcophf,Ilo ba¡a !.s qrudftlc for t¡b dfuulpltLda boDaL

dlcavrge, uqltb cyld.rþ lon¡ for oryù.c¡

(¡) ln ænbragt rlth thc ur otr E2pr t'ba oæc¡{.mtal tcohd.q¡o

¡ d,4ü.c, end1 tr¡tcrp¡ctatfon d ttto rpgrrltg !.4 greatJ.y fadlttat'ail by

¡¡æ poeaLblüty d aoa¡rataly anit canll.y oaülreatlng trhs oonraer¡trelil'ø¡

of t'hc tæs preecrû¡

(o) tzha fo'un cf r¡¡c¡æ ótetmil ln the ptìttctlrn ú aulphltc I'oms

çe¡ r¡scel by Íhruær cG 
"1.f 

9 lu iü:ef\¡ston erq¡er{.ætt PÊ¡forücd üo

ôtal¡ tt¡c ¡oo1ao¡lar wcigþt.

' a oo4larlgon bct¡aan tl¡¡ owrall oæ¡rulc aøttvlty Þatçæ

aolutfan¡ of r¡rcasp ltr thÊ PrgsG¡rpla and. sb*Ðæ d a¡lphtto loæ !s

gtæn lnBablc (fff-t), rùarc, alsor tt¡a e¿tfcot of t'hc lo¡s on thc

rcl¡tlve æaù¡È! of thc æI¡rratc caafucat¡.qg Pcak¡ Lr lJ[uEtratGd".

It f.r 4'p¡¡rünt that an lnsrìÈaao tn aotlvlty aocø¡¡¡ntc¡ a¡¡ lnæea.æ



Ihc sffcoù sf Ê¡r¡¡hlto oa thc enø¡rú.c acûtttùy ei¿ æålrsoûrtil'qr tÊroctty ¡rrûúcrnr of u¡+¡rct

S d þüàr

l2

,, ,r rl

t0000

btfrtù8g¡1o nf¡tory

ooúrd.¡ tl¡or* itlôæ[Ëil f-n Ë ?.5'rtronlë
tnffor¡ led.c Etlcßgt'h O.'l ¡ storatl ln oolü

fw t EcE a¡il itltutct úth Bhoghete Èufì?cr

for aaeay.

t.u allqnoË d ùæe
¡olutlou ü nrgan tn ttrq¡¡lt Èuûfcr,

iÉâfyæit for I G€L rgalnsù a ælphltc sol-

utlø sd dltlutodl rtth BbocXth¡tü h¡ff0r lor
tssqlrr pocfotætl tlthl.n e b. & ùot'

5

25

fi

lFìo

e tbtr ¡cpçto{ r¡c fiqurl rtth ¡qlto 5, ü¡.dr bail, ¡ lor pcd^tls úuvrty (toroæ su./s').
ftG eûfìtot r¡¡ rrf¡roùræil tttb rqrlt l.

b þtatf.æ ¡5 ln lebrs (Ir-!). a¡¡rrdratoill" a.1fr rolnt!.on of p¡ntd,nr¡¡ ¡ælL
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1¡ tha ßou[ü of, thÐ tær, ä qroncrt'

ltrls ftnilfug has !ûltræar r4o8'tat1t 141!.Eet1o¡s. ELrft, t'h'

poLyæerte fo¡mg e¡ct hsvË rÊò¡o€d asùlvttl¡3t 8s h¡d' boan p¡rvlq¡s'ly

eupcæc4.45 &la oeûô 
"¡-{eo 

fr"@ thû altre€ù ps-t1oü.petlon of thc

typc (U) rslphydryl grorgrr? postúdce by tta1lauan ct 
"J''lO 

1n

itf,erlphlils bonf leæatlor¡. How+væ, âl ¡rG haVC gtt¡tt tJrc ¡gvæ¡ål of,

tJre pol¡mætsatl.on ras¡lta 1n e nodl'f;td fqn, ln rù1ch et Ìcasü ttlGt

tf not.llr tbo øfglnsl thlqt grc*¡Ü drË coüvìæ.t€il to thf'oa*rlpbatc

g¡t|4,s. It fe r¡nLlkcly {rhat ttrcac too cqrlil ñ¡.r¡aü1on as parÈ of tb

eo:ü1.ì7" etto. CoccEuontly, lt 1s ntre roasoruible to praamc t'hat tbc

typo (a) grûrps ars cttrcstl.y tnvolvuet å¡df that thÊ reù¡atLon 1n aaûlvtty

Ls ahrc to ¡tcrd,o hlrdra¡oo to thc ryproâch o'f tl6 a.rbatrator l¡*Ël6r¡t

oa polyBGr fo¡u¿tlo¡. cG'tatrùyr lf thâ agÈtvo cú-ta llETlol'vt'l

ctEl¡eturæ of thc tblo! cctcr tpc, dttrseb dllnrxplrlctc bod fqlBetloa

ra¡lil bc u.nlitsaly. In thd.a rcçræè lt ¡ln¡Idl' bc <ryhaats€û thlt th'

fu&rbftlng dìfcsts otr thÊ varla¡s erlphydryr blocùd'ng agcrrùc cto no't

crtùll¡¡h oorc]-r¡¡l-voly tåe cd.¡ùcroc of thiol grst+)Er ep tuoh, ln the

rsttvc glto. flhllc thcac ¡ærlte $¡X)porù th¡ ooubc¡rtlon {drat thLol

etrqlPlr æt par,t of t}rc agtlvc d.to, aro tbc od¡Ëc of t}¡G po\pcd'gatl'on

ed, th¿t the acrlÉvr altc l¡¡volæs a #r¡at¡¡rc d¡ tbt tlr101 crrtæ tlDcr

tlrcy arc ln p rnqür oomtulÉlË. lbvætr]rclc$, thc dlL¡o¡¡¡clon Llh'rstretc¡

tùc c¡rt¡æcry ¡6mûatxvc na¡r¡ra o1, rosc¡û sÊt@¡"å¡Þ to ttcftp thc

naà¡rs of tbs øø¡æc-anbrtratc sûUùø'

SærÈly, tlra dsta ln 1ablc (fff-f ) ed tbc obgarrretl-ons

of thc ctfcot of llf á¡tct KCN thræ ilLrea't l1gbt on ?ÀÐ ftrnctl'on of srrob

rcagþnts ag f astlvatl-4gr ql tproteotllgt a,gOntr. It tras gcrrrally

aooc¡¡tcô that tù.c rcagcntc røsvgil uEtat Lons anÍl tbcr¡cby proæntcil



et

lùlbú.tl.on of the 
"g¡r..æ 

Th€ú.r voluc i.n tl¡l¡ raq¡,Go.È Ls æt

alæLd,, ln¡t {lhct¡ fi¡rstLon Ln rcrræd.ng æ prcvcdlng thc Bol¡tuclr

lsaÈlon cryId.n¡ satisf,a€ùetly, foll thÉ ftnrt tlnc, tlle tleoraa8t 1n

aoûLvlty of r¡rynctcdctt golutto¡s rltt¡ tLne enil thaLr ¡aùcqucøÈ

raaatl.v¡rÊtorn 45 Íhc c¡clatcnoo of ùro f,orus of r¡rea¡a ln ury¡rotæùctl

¡olutlø, rnr,ggcctcil by thc ¡os¡lt¡ of KL¡t;lrkæcky "ü "f.17 1r elro

poealbty cr¡¡lal¡crt. Horcyw, aÊ Kflrtlekønfy a¡¡l oororl¡elr cqtloyrd'

lÍf ln laost ktlstto €q¡,€rtncßt8, a. res poirrbcdt out ln Ch4rtæ ft the

¡rosslbl.Ilty orf, tro tJpos of, aoùlve sltca c&nDc7t be cryIal¡sal¡ at the

nøcnt, by tbo ed.atcn¡¡c of polp,ælo foms fftth rcducecl astLrrltlG8.

ff6fy, Èhe reer¡lt.a to <[ato l.¡orraatc {itrct thc ¡eoil!f,ld. or

Êtåbt1tEcdl fcn.n rrt.gtcnt ln t'lrc ¡u.æcnæ of aulphttc lonsr whlob

¡rtatn¡ cstsrluio agÈ1vltq. ha¡ not ulr!ø.gons Ur¡r nsrkd, rrtruaturål

ùa4gcr 6! LGtd lt nay bc l6|aa.cil that s¡-lBhftc loæ do rp't hatç a

¡rrournooè cff€st on thr trr*l'a¡y strtrcùt:c of tho proÈel':r. lfhia

aonotugfonr lf, sr¡bsû,srt1ateil, he¡ tùro oou¡Ëcqurlæe that' cd.thæ tùt4'G

oa¡r bc ûo st5¡crhu.ally lspoz+art cÉanf¡rhtctc lfu*ager ln uro&ler c.

th.et lf thcy anc preacnt, tlra¡r æe constclæubly less raoccsdblef than

tho ¡Êcuztoleo¿læ lfuIkages in ths csnlro¡mæt choscn tæcorrcrr I'f

t5c nodllfl,cd, fom bo¡ ræalnôð trtssg, the asa.q)tlon l¡rbcrent I'n tho

BoLeoq¡Iâr r.¡tgþt <tstæLn¡tloJg tft"t thic spcef.ea çao ld,er¡tfoal j'n

otsc a¡¡d. ¡trepe to tho 
"Lr, 

20 qromst oÈømrêal 1n urpro'tcoùcdl'

eolutlons tq¡td. bc Jr¡ctr.f,Ic¿.

tsh€ r6t ohaptæ f.¡ dæoùect to a¡r exgnå¡a'tlon of the

seùiper¡tatlon a¡¡1 electrophorcùlc prqrcrtLes of thls etsþtlLseal speof.ec.

lÍhen aorrct.ated. Tlth obsorratLons maclc Ln tlrl,e end. thc preceôing

chqrtcr, trho resulta provt valuú}c in eluoåclatfng the natu¡l nncl
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ECr.r|,@ of tù. Pol56t'1,!Ê.t1@. 8ft1t potú ba¡ bccn ülJÞærtr!'y

@¿ttG¡t udll thc ero4rr l¡drûlËd, d, th. ¡¡atu¡G of thG crq¡t ltseq8t

hlå boü crtrÞl!,*icû.
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H. Iodrrcm sr'il g.O. b[Lelsco¡ J. .ûÐ. C]¡s. SoG.¡ n, $66 (¡gl7]'

R.G. lücvlllo, J' aE' chco' soG'¡ b u+56 (tgt)'

S. Satctn" urpeùIlabeit, rlfcrrcð to Ln S' Løey a+il S' lloLtært

J. åÐ. choo' soo.¡ gl, 15?S (tlS9)'

J,lI. sa¡n, Itloc. Irrtc¡n. Toot 8gttla Rsæarolr cod'.' Al¡'tralLat

1g55t a-25 $956).

J.R. Stege1 ånil ILl{, Rosonlclatt, J. A¡n. Ohem. soo-¡ 99 175' (tl$)'

t. Goodnæ, I¡.O. Roae a¡ð B.R. Baker, J. hg' Ctrm' , b 195'+ U9',8)'

R, oe€ctl anð u.E Loenlng, BÍoch, J., & 18P (Í957).
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4J. E.L Elrf?, G.H. EogeÞoæ il'.l l{.t. 8tr1ó16h, J. Bl'o1. t&¡ær, 4b
4r9 (195Ð.

{å. Ir. HcIlaltûrn, E.À. Sd¡GttlÉcrg a¡âû o.t" Rlcrs, J. Blol. chtn"¡

?2r, r4æ (r9so).

&5. R.t Hil.r{ott, âÑanæt ln Protd.B cbod.ttrr, b 1@ (rgb?).
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(t ) lfþ ¡tat¡csæt of thc Brèù4.

(Z) 5hø propÉfc¡ d tù¡a anlBl¡ttc w'ltf;Lcil fte d ureåso

(t) fhc scðim'battæ P$rcr{l'aa¡
(f) üp 6pcndcnot of cð.srtatlor¡ oocffldcsl on

amæuËnËlæ
(rr)t¡'"r¡"otofthtrøovelcfarlplrcl.tcloæby

illalyttt'
(t) Eq'ú].lbr{trn ccmd¡lcratlong dl tbc ¡ce€ruLon o4: s¡lpttttc

tons rrtth d,rln¡lpffi.db bdlèß. À tlsorctleal ctfuansríen

1¡ r"d,stton to l¡Ìo u¡ca¡a rsastlo¡¡'

(o)Elootrqlhorcatrofun'ü5Grolutl'æ¡tuth¡lruscnoaof
r¡lPlrttc 1@'

(r) rb¡ ædrad.ær of tt¡a foanatton of a df.anlpH.do bod. fuo

-Si E¡'q*¡g.

(") Í'bc nanoa¡rtarr'ilfnrrphlilc lntsrdrangg'

(U) IÌlYsort od.<lat'læ.

(") Ebo partidprt!.oa of soleqrlsr orygÊn ln tr¡E

pol¡æert'aetlon re agtlon'

(Ð n¡rüæ aü¡dles" Xhp sstÍ^ation of t"i¡e høüenogpttslty of tbs

rrrlPÌúte rso¿Ltflodl' foæ.
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(t) Ebe -stÉæod of tt¡c ProÞlæ.

|ttrc dhBon¡tratlon d¡ t]¡,c cd"stcnac of a polymælzatf'on

raast!,on 1n r¡rceac aolr¡tl,on¡ l¡solrrfufg <llnr'fplrtdc bondl fquatloor rn'r

of thr rartcreal otf tbL¡ laÈeræùlo¿ to fqa an astiYl fqg of, urctlG

q¡G¡ls qrt ffi pmelblc fìtGlËxl d¡ ctr.d¡r. In tlro fÌLrlt plaoc, aÈtorslon

cqrltt Þc glçrn to thc PotJ'@rlsttl'or¡ rcastl'on, rbæc gææa'l prùlor

of t¡¡tærcet ræal¡. îhus, t*rs f.¡tùcEsolcq¡lar cllanlBhf'åc br{ilger

sqtÏl arLac, aôtts by dJ'reoû od'cl'åÊåoa of eurBhy{lryl grctuPs o¡r

ceparato nrolær.¡les, ÍIlgstrato¿ by equatl.on (t-fff), or by thc

¡strorytan¡{l,gufphldp lnter.ctrar¡gor ort-ginauy prq¡oea by ltrrgglnet

Eaplsg a¡d, Jcrsnl to aocc¡nÊ fror thc galat!'on PhÊ@åe oruo¡^r¡ùqstl

?tth plaaaa atbr,sin Ln ursa. sollutlon6. tlol'eovuc', tb rrLatcd' qttcstlon

of nhcthæ lt ¡¡ an cqna1lùcü,un r€esüton (f¡r t¡c ænsË tihet mperùle

prqcctlonl of c.9 æomnl3 tl¡al. d,l¡Êæ oan cd.gü at cqqlJlbr{rua at a

rca¡1¡¡bl.e oorpeÈatlon) ogtrlil bc 1Eflsstigatecl anrü. thraottymnto

pææ¡ytora ¡cr.|LæÉ to the aqqtllbr{r¡n str¡dltcd'. fhig lattcr poá'rrt

rglgþb pr€vc of prLnc t-qøtaræ ln oo¡reøtly lnter4rrctlag k1¡stto

cq,d.Lx¡cnts prg.fo[loGd, TYlth ureasc tolutlong frsc of ary r¡rcrücortl"rgr

a*ÊÉ2ri (oæüatnlng,, as a, a@E{rq6car}3r pol¡næto fsæs of thê cnz¡naø).

b thr crÈbæ han¿, tha ph¡æ1oo-ob@i.ast abæaotarlsaû1on

qr th¡ no{!ftladl foru of urGaltr frsa orf hfgþ PoLJ&oast la of ognat

l¡çda¡acc. ll¡rrtr klnctlo cæG¡'tgoÉo, parùlanlcrLy th'orr cl Ktgtla'

komdry a¡lif omøeæ3, harc bcan pø{tolæfl !.n an €mrirsruârË, rhl'oh ln

arr prrobùfllty revæ¡ed, al¡t Frütsrûci[ pol¡mcrl¡atlon glvr-Dg a cLmll¡r

fnonæc¡dor ryd.ca, Ccn*ûtnly a q¡tt{sor:r bctcecn e Strt æ

eoqroænÈ 1¡ thõ polSrnord-c tsüù¡rc ar*t thls f,o¡m rnrld' bc nost i'u8o¡m-

aÉLî!. Equatf,on (a-fff) a¡ggcstE that trhe hetcrolytlo oleavage of
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tb ilfurlphldc bonal wlIL re*¡tt f-n et-nor ohcuj.e¡'t <ìlffê.cncsc t'n thc

tro f,orm¡, ¡nd çþola, togctlror wlth a¡ry ¡na¡þit chegg {n ¡t'sG æd' Étq¡r

1ücrcnt sr cT¡cníaa.l ¡nodlfloetlon, etrottld, bo oeæfirlly cItÉla'd''

A ttu{y of ¡æo Pretrt€IÊtt|r d¡ urcasc Eolutlæ¡ oontat$lt¡g

rulphltc p¡.Evidett lnføoation oû lryort¡noc ln th¡ lattcr eons{rùlæ¡

tÈ ¿lso orggoctcdt ¡rltùIc crycfåEæ'te¡ ryrocd¡cc to the qEcrtlonr

po¡Gð. ln æ¡uæbton r'tth tlrc ncdt¡¡'lm ar¡d, poaaClhlc aqut$¡bt"t¡t rìth¡¡t

of tJ¡e polyncr"l'seùlon ñteßûto{r'

latæ ln f,hs ghqtt6,

Elp lettcr pcÄ'nt úLtL bc tllsstrstâ't

(z)

(") Íbc ædt¡eatatlø Præertts¡

(r)

trúiø
l&tCûrGÛtofprotelnæroantratlonætbsofthtbq¡d'g¡y

cbseræa tn tbÊ prGlGn€ d autr¡rlrttc Lop i¡ ahqrn g¡rylrfæIty rn

Flg. (Ig-l). Sqlc 6 1n a 1ü¡ffcfcil oùphttc solutlonr4 pH l'O,

ta¡ uæd. rnit, aooæd;lrg!.Jr¡ ttç trno'Èeln bore e norü ncgatl'lu ohergo'

sbo r¿ghrcÈ aææÉraÈlen Ía5 d¡tg¡rnfnsit refrasü@{rtt'l'eâLry erd' arb-

reqìlttrt ililtrtton¡ ücltt Etdc by æ!gbt. lh3 dgficrrsl¡rÊtlon of 6oaoÈrÞ

tr¡ü1en ç¡¡ tbrcforc ffi! elcupÈt th¡¡1 t¡þat f¡ fùls (ff-5¡ t a¡À

üm¡¡ tho cæg*)o¡atcat 5är, çalrr on bc glnn c. 8.5 3 O't ' It 1r¡

tbrafolr, tbc ¡æ rrltbt-n cg¡¡rdætel crrqr s| tþ oosc¡pondttng

valuo ótdnÊð 1lr rtrlphltc-fttG3 tolr¡ttoæ. ilhl,l.c tù¡c lel¡Élty otr

tIË tr¡70 valrss ü¡?nst bc tùwl et (bd.ttttÊ c{¡lda¡æ tha't no ua¡{reù

ohlqe3lnthodæanitcrryeofühcEtêr@olcq¡loha¡ø.urcð'on
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ùrçatunnt wl.th ãIlphtt€, lt 1¡ rtrcngly anggcatútc of thlsr cçled.ally

wlrêrl oqrsldcrrð l.lth tåû sßülvlty itaÈa ptlscntcd. fn Chrptcr IÏt.

fha s¡rnt¡¡rc of thc eolld. Llnc t-B Flg* (fT-f ) r rùrtoh l¡ a¡r

attqlt to ærego tlro öatar têt t¡t!¡ÍrÊoùcd br¡t qt¡ucntly qrtdð

4cr!æat¡I a*ffi. Þovfib¿ thc t¡tu (t - I p ) t¡e¡ rclatlvaly

Iltt"le of,fcct, lt follqa tuæ cquatiør (t-ff) tltrst thÊ aoncsntratlæ

&pord;ru d S lc a cll.roqt nÊa¡nlrr d thc oorurÊratl,on dlqranôcaæ

of f , tho. f¡{.crtlonal oocfiÊlclcr¡t. flmrlr, th¡ ttúorE¡ti.on ¡,¡¡øa¡:l¡ctl

l^n Fig, (It¡-î) fo fnerfffdcnt to &d.do botrcoa a pocalbla ¡tnreùral

tranaitl.on aD¿ otbæ faoùora úfeotá.rg tba a¡rpared Hoü,ctet

æñfËatont, It ls portf.d to notc, Ì¡mTGr, that a¡ I lrucase

rlth aborcerl¡qg ¡rrsücl-u oøocrtratiør, tlrc pocalbtlLty lc crolurbdl €f

a rçldty racr¡tblc cçríltbrrlr.ua bctrccn pol¡nort.o foqtt, of thc typc

qrtlt-æil ta Ohrytøe f eDÈ fIf. Coæqtnntlyr thært ls sæ

þstlfloatto¿ !.n e¡sfg4lng tho tas pææçrl.o qd.t to th!,¡ forn oú

r¡rìGtæ. sr¡ûlpr oo¡¡al<ù¡rcttorr o¡l posalblo beûerogeæLty ln thp

aqùcs drtatæê, ard, ånÀf.ytf.cal prooaéÈrree to eatl¡ÁÊt€ thc e-üent of

tb hctclogsd.ty vlll b. ilsfctlcA u*f.1 letar.

(ff) B¡¡ ef;fec¡t of üÌ¡c ¡wr¡e.Ì of r¡Lpìrltc lons

Ehc rcðLæstatl,ø¡ rolocity cnalyet s ú rryùc 5 ln tbË

pr'DsÊ¡rê/È øf srtph'lto 1æg vaa prcaoeotd tn *l'g. (IIl-l). fhls

¡olutl.o¡r çe¡ clLalJ¡ætl eget¡lsË phoqhatc tnr.ff?crn et soastsnt ltlfr u¡Èfl

frc6 orf ærlpff.tc¡ tþ æôlncrrtatl.ø bcÌ¡avåo.rr tlr¡r Ôaætt lc

fLlusüreted tn ftlg. (W-e), Í]rc pattarrr cho!¡ü cùcarly thc preeonæ

d UEGG eqr@dr d.t'h SAOrr v'alua¡ d l8.Er I aú' rr. t'bt

ry¡rarcrÉ rcrçrsal d thc anX,ph{tc rcas,Èlo¡¡ ta.c rqrcatd rlth eqllc It
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nig. (tv-e). Seilímentation patterns of urease, sample 5t in
0.96/" phosphate buffer, pÍI 7.O3t after the sanple
had- been d.ialysed free of sutpñ.ite ions (see text).
Sedimentation frqn right to left.
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TbC.t agåtn ro¡n:lp¡rl¡atlø oûaü5oð. ftæt tbsæ'vaÊlæs l.¿ to

thø fotlÇlng oorolu¡flæa' FlrËt, tþ¡y sæPsrt thc oomùauþ'oll ldrat

erlphlþ ctocs nsù ¿ltor tk¡. nolecrlar Ë¿gpt of t¡b¡ tär, æ oæpod

1rr thÊ r¡fphttt flcr rolutlonr, a¡ tt !a rulltscl'y tJrgt a narbcûly

oÌ¡aryatt nslotp¡lc 6û¡1al polpartr to gtvo S raltroe td¡uttcal to tt¡oao

(btetEd pt¿æ to ttrlphltc t¡cabcat. 8G€ontIYt Ll I'r qparcnt tbat

srcn aftcr 7 ¡tryc (tus t€ùar ðrÈrJllrs trD) ln tb pllttaDoe oú¡ |nùPbrtÊ

loao, ¡çd¡h¡¡t ølphydrt'f E¡rotlPt edrtr rlrfoh arc ory&Ic of rcacùt¡g

to foæ ¡¡æ'lghrib ltr:hag!Ë. fhÊ ftLoûrlpùrete grq¡P¡r -SgO'-, @E¡ÛÈ

¡¡aod.ôtæ. tro ryprcd.dc tha poaelblc Lq¡llcætlæ¡ oú) ùÌú'e f,ljlilJ-ngt

1ù 1È Ectüssy to l-ua¡rcoÈ gç ololcly tbc rcastl'on of ¡¡lpbt'to !m¡

üIth il!-e¡lphld¡ bod¡ ln BrtÈctn ayxtcua. thc ¡lq¡Lc oquatlona

pracanÛcò ln (frætor ItI, tlú.le t¡ltð fæ strylc dlfu*ùBht'le oq¡q¡q|¡r

rqræærÉ r¡ oærd¡qùlftoatlon of thG pesafb!'Lttloa pæ'ùlæ:rt' to

tl¡s qlltr otlt untih oø¡cldort'tl'4r.

(r)

rtth iËgrrlÞhii!¡ bæd.3

froltl¡off e¡a eøs¡*crJ hÊrG forqrr¿tad, tbc reaøtlon oú' t'ht

oJ.c*rrrga of lrtgoloantrar iltertpff'& bonit¡ i¡ gærs afÞ4[n' fr€

r@e gÊËral oorud.dþratl,m¡ a.g to t*rc poed'tloa of ttra equrubldls

¡h¡Idl æPlY t^s tùl.s GlÇ¡

(i)n

fbo cqeü.tb¡{le oornùant, f,, *la úolsrlatait' for thr oeæ wüæ r¡ * l,

lE - Sl2

g
(t-rv¡F< ESOol r=r P<+

E

K ä
lp(s - s)lt¡sor-l

(ans)



æ

úpßr I E - E¡] itrnotc¡ tlc totsl uoilar asnoaÉraûlo¡r of tld.s gnoqr

ln t¡¡6 q¿ffU¿rn Etrch¡¡G, [p(S - S)J that o'f, t]Þ rrnsaeotecl illerlphfd¡

af¡e [E S9-l tbc cqrÉUbrarn co¡sar¡hatfon of toùat eulphfto. It

ra¡ t¡q¡lldü Ln thl¡ rc}atlon that orly -SI EËr4tË fqucd, by the

olcwagG rcaøü.o¡ (f-fv) rcr"c pnoaeat ædl tbÊt [E - ffiJ - i E- Sgç].

Âr tbt pE taltæa of -S g¡'o4ps tn protcd.na aippoar to hate a Ef..n!ÐE

valuc of q¡pæd.eatcly 8r# lt 1g rça¡o¡rsùlo to ass.mc thaú

udlÉoo¿atc¿ grurpt ars fquadt rrt*¡¡r than p¿rcetlrfo lor¡¡ at ttÐ SI

valueg ug6d, ia tù¡!.¡ ahrr{y (- l). Thilc thc eçÉ}fbrûa postülon a¡¡d[

tih¡ raÊc oú} thc naotfon úarllt bo gæI"ll3ô by CI (¡oo Chæær rII),
r

ßaX,thoff ct a1,2 farrr|, thct æsr et dt 5 ùqrt W st tþG AfãùFhfêl

ÞoDùE avefil.ùtrc ln bq¿F æE¡rû albrntn wnc clcavçtl 1¡r thÊ pËôGl¡.tc

of d¡o¿tlvlng nc4gerÉc'

xn tbsc süritlag rrlth urtresÊ, ths como¡rtratl,on of ltro

protc:l.n crylo¡cei ( n¡ I x 1O-5 noler) ra.E of tbo emll ordor ar t'hat o'f

är athruf-u, *Ì¡1lo thg t¡d-tlal oøcsrtratLon of tha anlphtte ras largcr

by e fastor of lo' con*gucntrl, lt ras nort erprrsú'ng tùrat a¡t

qpancúIy oqùctc cærærd.o¡r oør¡'¡cit to tþe møl5erda fs¡g

(fUuctratcA by Elg. (fft-t)). f}rlo a¡a}ory ts bassil' tg| oq¡¡ac, on

l¡trc boldl Ðllaçrtton that thc K valrrcs 1n eaoh oaas a¡c otr t'he geene

nagnltnde. thstGfoæ tù¡ oæof¡r¡foæ g¡æeoo* æ}y !-n a qua'l'1tat1+u

ray thc oætcúLæ tlrat upa¡a, ln tþc p$aaülolt otr aqlpld.ùcr erlctr

at-Eo6t oqrleÈcl¡r as nolcorlea d tl¡¡ sæ ¡1ær úúch iltffæ orùy

ln thl ratlo of EttlphJ,ilryl arril t}d.oartphaÊc erqÐs preaar*.- Tr'€

ratl.o cqrlil bo e4rcotecl to væy Yrl&Iy on dlfforert noleeÛe¡¡ tlæ

polcanlcs prcæt$ oñLglnelly as tb EoryEÊr Totùdf posstß3 orùy -SI
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Eroqpc, *llo thp ollcwagt o,f ¡gwral iìls¡lpÌÚ'iþ lt'r$rqgEs rE fos.

cxqùcr¡tráw{'oud'trçq¡lclrc¡rltLsanølær{'ofølnÍlth
gær¡.ltH.oarlphatcgrû¡Pg't}tåd'rqlaÑcri!ËPcüdlt¡gørthc

¡ndæ of tstcmolec¡lEr Gaosð u-d<r bt¡¡llng thc nor¡msrl'o u¡rttc ln

thcpol¡ruæanðggltþtiltrc€rt1oo|aft"trerms¡ræctr4oal¡d.ælor¡.

In alront, tlrc qpa'crsüly hø4ræous stnqúca ¡cafuætcð t'n tht

Ir¡EsËrlor od) e.rlphtt€ d"gÞt ba cæeoû'ecl to d¡fblt consld¡ltiùLo nlcro-

o
hcteroggd.ty,,lÈtæú¡bJcctaatoclcatr<Þtøagfget!87'db¡cto

tfp chæeo illflæcræo ('g ad' -S91'

Tl¡ctcrrt¿tlvonahr¡oofthl.gd.lsarEst.oa,vhl,drlgdËûldlcnt

t n çranù.ltatlw ilata on tho qr!.].lbr'l.ro anit qrxLoattEg cûfbdet

a.¡ù a^s tha prcscnæ *, an e$¡lltþr{r¡¡n æaoú,ratlon or nso5-'ro

lgLl'lug'trËÈlrrodthcgglsæ.Il¡rgbtlttytotrcatailßqusÈGryprotcla

cystcæs tn rhl¡ù tha npbar, tpc' sùato of løtgatlæ cnd'

útfr¡ctil¡¡el porttlon d¡ thô gr<r¡P8 l-utotvsdl dtæotLy oc lniu'¡e6t1y

lnaBuû1gtrlærcacÉlona¡soudfr¡fill.rnthl.scase,hwever,lt

la poeslble that a BoIìe satlsfsotory oæluelon regarrltng thÊ etate

of tlre fl$sl prodùrct f'a tht re¡sùlon ud'xÈr¡¡e oa¡r be rcacbd by

ræ*rng tùrs loglcel extcr¡cton folsrlatcdt' ln equatlon ('-rrr)'

th!.canggactsthatnero4ltldatonr(ornor€dorrect.ly-sßerqpe}r

ilt¡toh 8rQ pnotÇr* cltlcr a¡ r¡n¡cætedl grorps on ttro EtstclsGtr qr as a

rc¡nrttoftÙ}3dltnrlphldcbord,aÌcanago,!r!Ll.coBbl¡ctofqlaa

rlirnrlphldoll.r|cqgc.Regaldtcauofrgbethoætld.aí.wo}TËËÈttlrcgt

ood.d.Etlø or a æoe¡rta¡¡illslpÌ¡ldb lrrtorchsge æ 1e an oqrrllLbrr¡E

rcaolÞlon,ther¡ltl.natcrcaütr|'anbaaquadltativtoøæ.Êrl'srto

thotlrlog¡.lptr¿tcfo¡nofallt}o¡a-sggE}ratnrgù¡rallyo¿pùlc
of rcaøÈi,ag.
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If tH¡ Dêdrül¡B o¡¡Gretcsr tlrc quaËf,t¡tLrc oæcrafwr

to tù¡c EGEEÊ¡'la fb,m 1¡ qrlatrcil rÍtl¡e¡t húfng to a¡¡Eæ tlraÈ thã

cqutllb¡drn (cqrdl.ou (t-fY)) ffca @f¡¡¿1y to thc t{-dht. ñ¡r*h¡r.-

Bqna, elnrlif th6 Ghata Q| ¡cr6tfcgs Pnocedl' to oqrtctlært lbt #¡il'-

Froaþ€û uq¡ld. hæ at[ lt¡ -S groræs øç¡.tc¡l to -SSO5- an¡f Úfiþt

tlûrGfc6Ê Èc crycoÊctl to hry¡ a hlgÞ (ægÑ1æ) arfUftyr at all

BB velucg, tlrsÞ tùc uÉ¡rgatcdt r¡¡c¡st (oC. tellc (f¡-¿)). h ua¡r

noûa et tÌÉr art*gc thrt tt¡ú-s le crtlwaty gnllhclyt f,q' lf only

thLosrlphatc grq¡ps lcrt Paasont ¡emvaL otr arlphl'tc by dltalyats çqrlô

r¡gt reault Ln rapol¡aæÅsstio¡ by tllnrtphlilc br{.dl,glng' ån 1¡r$c8t-

lgetd,æ oû tbt dìfGot of qrtphitc qPql thc d.cot¡cp!¡orctlo prq>arÊt'ce

of uÉaût ra¡ ttpr"cûora nadc; tÞ rca¡lta anÛ ¡cPot'têil ln tÌ¡c ¡çxt

aaorËfgr.

(")

¡rlphitt
f,Yo r¡rta oú¡ atcotropbø.eels cqrer{romtt çlEìa pæfoæd' on

aqùec prcv{crrly analyæil tn gGdL@taù1or¡ veloclty qnr!-ncmtat

ona at lor¡to lrttlnglb O.lO to oorra:lèb tba d.eta Éth thd pævlol¡sly

itcûcratd, tn lúIg (ff-Z)r ârt¿t tþa otbr at loscr lonto *rang3hs

t¡ o ettqrt to c¡5tetn bcttcr rcsalutlo¿ of tbÊ ooqloùætt poo*rrt.ll

lghc cl¡ta ¡c1crËEt to tù¡ls ttÍeo¡æf.on a¡ç trùrlagcd, ln fabta (fç¡ )

anð tbG afodrqhorctlo pattom! dbtir-tãâd, t¡¡ thc pre@oc of ;qlphltc

io¡g chfrrr ln ELg. (f-3), (tlrc p¿ttcro.e 
'rlnuüal 

tùæ prerooe of

couqrørørtc rlth læsr cfedrophorotlo uôil!.tlcs tllar¡ üt¡s tùrilatcd't

q"fdt thcgc oot:riêqtod, to ths bor¡¡¡ata¡y rlth arr S ru tr6, rhloh ras

pneacuù tn ûctcgt¡Ète æc¡É¡ ln ecæraL tlqr!'ce. It¡È llþßtlty taa

¡lrçn by prpa*lng trlp Ladlng oqroæÉr (Uarn¿a¡toc t, e anû 5 Ld



&E t.
Dg,

aGI€TaDt olc6rtro¡ùæÈLe aata orr ¡rneasç lD tù¡ß pr@ñeacè atrd óscn6B of arlphlte læs
åt DH 7.b *ð et I '0o

sqrle h¡ffËra lord.a PoÈe.ntter ryfgl'tt' Tq?ttl*t fi

'o¡ 
cqrositlm stûcDgl
[rcrarittco) 

ü Æ515*t 
aloctraBhoretto€ qsdlmtatr'onð

r 105

12)12512t

tùlo, (trv-t)

o.oL 4.8 *8.9

0.05 9.6 -8.4 -9.8

0.10 2.9 -6.8

8er,,

25 75 t00ooü

47 s7 t8

II
o.o5 Núl,
O.0l l[tYt
o.o2 ffi
0.015 SaeSq'
O.Ol NaY,
0.02 ET

O.O9 ¡Íeglt
Q.Q,l IfaT¡
0.08 Hv

I2

t I

9tÞ

o.0t
0.01 0.10 2.5 -?.1 -9,.5 -9.8 e0 (S0) læ00
o.02 Ëlv

I l{qtsg.oa as l,¡EùLo (r¡-a). b thË Ëôtltty valuoe r¡efer to thebq¡da¡{.co lùclloil lnBlg. (Iv-5).
o fhÊ bña*etø¿1 ffgnro ln c4rt. no. lr ropresentE tlæ to'ta.l for bq¡¡¡tø¡É.ec 2 arû !l rollùlc

resolutLon tas ¡Pt PoaalbJ,o.
ô 6 caæ t"u thåt of t66te (ff-)). For 6q,t. nor 5 a fq¡¡th bq¡da¡T

ut to tho c¡tent of W of the tôtel.



(o)

(b)

IrÍ ¡:;. ( rv-i) .

21

132

IüIectrophoretic pat;tertrs of urea.se sohrtj-ons
(ctesceruling liinb) in the presence o-f sl.'Iphite iorls
at pII 7.L5.
(a) Sarrple Û in a rl.iettr;¡J-bar"rriturate buffer con-

ta-ining srrlphite ions, ionic strengtlr. 0.O!
¡,rftcr 155 nin. at a irotelltial- gr:rd.icnt af J.6
vol t cm. -1

(iL) Sanpfe 9 ín r-r d.i.eth¡'1.ba-rbi-turate Ì¡-rffer con-
taining su1.1,rhite i-otrs, ionì.c sLrel¡¡th O.10,
after laOO,nrin. at er potent-ia1 Plrad.ient of 2,J
vo-Ll cm.
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Elg. (rV-¡)) lr" c*rt. ¡o, I 8nd, 2 by cloú¡ophæetto fracÈl"m¡tlo:¡

ard ecdtøutlngr f-a cadr oaæ tbc s tr6 ooæ9ænt rag ab¡ant sFa

ùlp m¡fu,{.al ¡orttscnffi, as cqrecùoô, d. nre. (u-4) anrl FLg. (ür-r))'

rhÊ¡ou4rüg¡nûrtrl¡'ralatl'qrtpttgtgblarc4rrrcgæpgtt
(f) tb ú1ffty val¡¡ps f6. tÌÐ oøt¡o1 cryørturcarte I @¡l ] tgæ

tn ællcst ag¡çGw¡t ¡r]ttJr ùboæ prltarrly ¡cpottadL Ího valuo fæ

c4rt. no. I cøulð bo ooqnrct 
'lfrÊoù\ï 'nd t¡Ë valr¡o fe cryù' nè' l '

çt¡cn æfl.oaûs¿ by tb úthoit of åbræsæ, Þ¡rcr td aær'nt rcrùloæd'

ln ChlE tcr II, bcoaæ at tod.o gtængth O.1O, -6.6 x lO-5 o'2 t"*-l

volt-l (1.c. üttbúJr fr, st tÌ¡¡ valuc aù lod'o strcngt'lr O.1O) ' fhc

laÈtrr 6püáæat r][I], bt allsqr¡æil Botrc tì¡ILy tn otrætcr Y;

(ft) tho eôl1lty æ¡rca úcrG gam¡tly Ic¡¡ aoa¡ratc tha¡t t5oæ

fÜportoit cerllsr a¡ tb loosËlon of tho o¡duø qünatc proted'

ilfflLq¡lt l¡ sæ¡ QIDE. Ëerctar, tt r¡¡ qufþ dþfìldùG tù¡gÈ ln

ÈlnprcæoaæÛfãuxPhrtc,olcctrophoætllcoqPonürt,g'ttha!19þË4

EÊibtrltJ¡ cd.!to¿, a¡ rall a¡ q¡ætrt¡ rd.t]r a n(iblllty essÊrttall'y

t dtÊnt1crt ',lth th¡t fn t!¡e oontrol Gry6.l5æt. (For qrt- w' 2

th6 6þltLtLos, aoæcstcit to sr !,o¡¡l'a rrlrcngth O'Ol for oqrarLeon

úiÈh c4pt. nþ, I, bcoaæ -!.O ad. -1O.5 ¡ lO-5 *.2""o'-1 rlt-î)'

Etra trylloatloa tl¡ l¡h¡t æ solcqrlc¡ b'çc a¡ lnsea¡cil cbergc dhrc

to tÛrfo¡n¡lpbdc g¡g¡{tc, Ln agrecngt ritJ¡ t}¡Ê itlsúÀl¡slolñ aboæ sn'l

tbataæatl'crFfq}oEttglGd'6Ëti1lnt}¡ccr.grnÈtnmarrl'of,og

ültå ooly -SI gl!Ïps prcaæt. ftË iufñ¡to ¡¡elurs of bcrnitrr;y t 1s

¡r1g" (Iy-5) erg*ütÐd tdrat thc qgñ@ËÉ of tho nrib*rlty wlræg rith

thogr tt¡ th ocßtrql cryæ¡æats BâJr ¡se6 þeøn torä¡ttqra' Ihcrc-

fonc, eoaoludva p¡,æf of thâ d.¡tc¡s of r¡¡moiÉctcô uor@:r Gsflllot

bc o:latd. l'Iosurühalecsr a¡ olL t'bc cl'coû'rotr¡horctl'o oq'q|.ßta
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r¡prcænt€d by bcruilard.Gs 1r 2 ãEat 5 (p¡qpa¡cA by clcorkqthorctfo

fladtolratlon) æitLË¡¡.tcd, a8 o¡ls bcunlaryt $rltô analoguls to that

t¡ EtS. (ff¡¡), thc c¡*pr{-æ¡rts Fap¡ossÉcil a oævfrø¡e t}cmstre$t'æ

o.g t¡r. crogËrclty enttdpatciL 8lro ropolrylsatlon er*Ldp¡Ê

on rcaov¡l q| tb arlpbitc lwrs by illalyrùa vas aleo fur ¡ooæð r'tth

tJra fi-dtng t$at rot a}l th, -,Sl g¡lq¡P¡ had' Þn oørvurtod' to tH'o-

arrphetc g¡q¡ps¡

(üf) ln vlcm of t¡d.a, 1t appearedt at f,trst stght tlù't tba

nsaherim s\ggûrÉcif by cguatlør (Þfff) ara dlesrsaod' eborp rraa

fr¡epl,foùlc, aa lt 1qt1!d, oqlcto ooÛrÉfslon to ttæ tblod¡lphaÙo

form. Hæarcr; oll.osr lnçecùl.on otr tþ prçortf.ørs ( efUcft

a¡prær.talz) æp"¡trt trø thc ¡to a¡r¡lyaot 5ÊTlaIGi¡' tJmt tlr

lgÊohsr¡iæ ça; stf.L[ a pos$bll!.ty. For cxø¡rlc, f.rr cryÈ. rÐ' î o¡r}y

M eg the grcass ærE p$asËI¡! r¡ th6 pol¡ølo fo¿'p. p¡gly|'iledl'

ùlrto¡rlphate gluqrs tloül onl.y by l-rrtamoleo.¡læ dllarlphltb borl

clcavqgc, tÌÉ.a rø¡rraecrrtodl thc nad-m.ø PørcÊntâgo of uFâEa wl'th e

hlghÊr nófrlty dbtÈtnsblc ær t$t8,üBcrÊ T.lth sulpbltcr Botrur

c4't. rÞr 2 CIæd[ +lora¡|. ]ffi of tfÉ Protaln movtû' trlth a l:1gþr

Gleglrqlho¡=tio øcblJtty. ltrLE oq¡l<l bc cq¡itd.æ1l by eLcevaga otr

l¡Èranoleeu:lar fltælpht& ború¡ ln urcaøc, bt oæ}y by assnæûng tttc

a¡d.ster¡oe of enratr gro¡rIp arrl by fi¡¡'t!Ër ass¡gt.ng that t}æy çlæ noô

fEpo¡'Èalrt 1n ctttcr¡rl.nfrrg thc atnrcùr¡ral lrrtcgrtty orf tt¡6 eoleûrlG

(*ú.cùr oE thc bad.a of, saôLraætatlon snô acÊfvfüy æenæænt¡

q)pcar3 to rcuala llÏtsst). À Eore r{}asaabla hy¡roùhoaùs lc that

tba n¡dranls l-uvolvlry o¡j,d¡tl,ocl of ¡lt -Sl g¡qær la qnratlvu¡

h¡t lrr! no,t rcact¡cdl oq)lctLon at tt¡c tf-na of thæê exparfuoanta'

ortt$cal a¡praleal of tlrf's rry¡lo'tb'esd's requfrcs ¡notp 1nf,øøatLoB on
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tlro ¡aaotloa of anrp\yÙ¡/r gl.olrIts ln u¡',ca¡¡ to ûoua itlslitphlab bou|st

1.c. ott tlnc ¡rùlco qrtll¡¡ad, at tho bcgþüf4g of thta Cb^{tt'¡.' Bcforç

{ùrl¡ aqlcct 1¡ trc¡tcrl, oË fr¡¡ttnr <tbc6?atr6a oan bo n¡d¡¡

(rt) lffitton of thÊ nÔtltty dÙate Ln8òlt (trv-t) r-*o tm

¡rlatl.oæ Èc{næcn vrelcnæ ld EËbû,}lty glcn i¡ 1:ùl¡ (II+} Gmùlcdl

tha vr}æo ittfflrcnæ äE3 üo tÌ¡c afpæent ænç¡¡d'ogt of -Sil to tltlo-

alBUrÊo grqryÉ to þc cstl¡¡toiL Fæ arylc, et lo¡rLo eÈnægth O'tO

t|p ç¡lc¡ r of ttrc ælcslca oonattùrtlrg bq¡¡¡!¡rloa 1, 2 aúd' t of

ptg, (IY-l) æa -&,7, -62 ¡¡dt -65, seçccûíæly, on thc bad.g of ttF

fi'rft Eodol sÊIGortGdL aD¿ trlth tls ataqrtlop tqtll€d't ln oøsùAæjlft$

ttt apoonil notlct rqr'a -55t -:þ emdl -7r. Elu aadn¡¡l Yalcnæ dl:ßtbncrut

¡¡rcaæùly ibc to -Í5l$- gFol¡gsr ra¡ tb¡rc!æo ry¡¡rood'natcfy -2O t'sd'

ru¡r-aætaê ür gÉg@ nEibcr of -s gi{0'¡crPt , gl¿slnâlly Plc¡sttt

e4rùlc of fcr4t¡g a tl!-anlpbteb ll¡foage. lbc aalcutttlq ta¡ ¡¡l oû¡r3c

vwy ænæod¡etc, 1n¡t agrooil ",lth 
tbs estlsatto of llclt'asra êt t¡'15

thd 22 -$ grqp¡ of tho typc (¡) uùr.c ¡¡æccnt æ caah no[ctr]'e' At

lod.o rilr¡ength O.O5, tt¡e valcrna dlfîæenæ ras -7, anit argp¡rtd thEt

tf orylctc søsËÜlåqr oÚ rïr -s grqrpa to tld.onrlphaùc grqPl çe5

psslblc, ä¡ qæIætaf ød.ttlon¡ ln thl.g Gts rortt lsga cf,fecù1æ

tlun Ln tb fqæ Ot¡lr In rboat, t*rc ¡cn¡lts ¡Ëggpst thub røæqr¡

dtlantphta!¡ Xt¡þagce Iü! poarlblc, eÐdl thßt th ctætrqrhanctlo

rrÐtJitçl of cqùca L¡ rÈlleh tl¡op Èogl¡ IÛrG alcaæð rqrldl only bo

æprsiÈ¡o[þfc !f rtl ¡vallùl¡ -EB Sroq,¡ båd' bcsn r.ætod'' In tI¡La

tAÊslrGort Lt ras r¡fpryftúg thst tbt nt cno-lÐtæogpælty¡ cvldørË eslleo-

lalfy in Flg. (W-]U), rrst noù ¡eorc a¡qtciL Eætcr, !,t ¡a¡ ertlroly

pq¡fblo tt¡at se¡ù of tha bû¡n¡!,d}lGs, aod. ln pæ*t'arlæ bar'd'rrjr I ¡

r8l aqrsæal of qpoû,o¡ rlth BeIr qha'E dlffîcFa¿osc.
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(r)

s¡luùrvdrìrl ¡*qml.

(")

rb. rcùant* Brqroroð by e€gþt .¡ ¡1.1 nay ba ult'ttcn

rohæetá.oaLt¡r âlr

H s-s
(rrv¡

+

ff th. ùory¡ fws¡let!,on of an øErrtllb'r{rn rcæÈl'sr la oærwÈt

+¡{l,f,c¿tlqr of a rplsde-tþ4|¡¡rsror æesdng 1ÊtÀ5 to ¡ÉF

l¡ltrt¡rEûtng tc¡*atlro cæeLud.æøì Àt tha ndæ anil tpc of bod¡

æc ooarææfu 6g! r. probù1y a¡r¡¡sxfsstc:Ly 4¡r¡, s¡"û' tbs c$tül5¡tl6

!¡ o¡¡cr*J.elþ rentrqÉeallyt ørtrollcdl. It follo tbat æ vc¡latloa

ln tl¡c ¡çlatftç prqrortlæa of üÌp polynæa ghanlfl bc ùsryùIc æ

altcratl,on otr tl¡a tcryceaùurcc thls lr 1n aør¿¡¡rsc tEtth tl¡a rcsrùtc

f,glr*f f][th æqrlo ? fn î&lc (ff-5). HæB¡ew', cheqgLqg thp qæn¡'

trsttqr of ths prrite{n gbûtlal h¡w a¡ affecÈ¡ agl a¡ ¡c halc ¡aan l¡

ch4rts If, ttrls itæs not qppûrr to Þ t¡Ê Güa!. Eorcowr, ff ô8o

i¡ l¡rgc andt nog*tlrr (a ¡ca¡pnù1c asaqr3ton) r ttrs cE¿U¡¡rftm

oq¡Èst tq¡IiX Þo cogcædtngly oalln ilù'{dÀ argg3s|s qg¡fn ln ooutre^tt

to tho rca¡ltr cittatad. th¡ù a Ery lor prqrøtiæ of thc ðl'gl, eto'

gqtûit tl¡.st tù tþ ænædÈrlr3lm¡ u¡¿d,. thÊË rc¡rIÈ¡ nay atryly

rcfLcEt th¡! tb6 laterdrang! [c üor! ag cçtitlbrâ¡s raastlon' Eluut

¡lttrordb thl¡ t$¡o q| t-ctæsÌ¡mg3 hg¡ besr aùrücrf guarÊltatttcly fo¡'
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¡tq¡lc poùoorlc¡rlÞ16 tn"*t e t¡o 
'¡c¡r 

e*ra¡rbrr.nn æúEÉ¡s la

prqroacil, thcrc qgFcsrt to bc no $ratlftcaliæ to srcücr¡ù tha roarou

lng to B,gtafn qretcrna, utræa 1n eæ ù¡sta¡æ¡ (Þf*oþgfdùull'fl ê¡yl'

ræt' rù¡REl¡ù e-Elogq¡¡ bchavi.qr lc not óæfifaå.1? 1bc eünørgÐst

ar@É agafsrrt thc o¡cratim of tb lstar¡tr¡qgp t'n thlæ rr*æLwtl

l¡ thrt thc ¡cao6.g¡¡ al¡oüt ætat¡ùy l.æolrær aæcaptf.èa 1æ¡ rattrcr

tl*n ,¡¡¡dtts¡ooú¡rt3¿ -sI grqry trl5'16t18t19 tþ lattcr gFq¡Ps b€ù48

¡rr.csoù tu tht'r atlrd¡r'

(t) Dt¡cc¡t dô¿ttæ

sgfqeatl,onofpolpcr{oqnclcsbytù¡ù¡nodrard.ænry

bc r:plcaætccl aa,

2P-(g)u ç==- (HB)*r-P'S-S'F-(g)pi + æ

(ns)-+-s-s'æ-(g)rr + P(s)¡n (u¡v)

: (nS)*-f-S-S'e,-(g)rZ + m
I
I

s

fts)*r
ffi a pxæ¡acr¡È¡ tba ¡n¡qbor of -ffr grq+,! p'or rolacrle a¡d' t'þo

gnædær of H ø tb dgbt bånil ¡J,ib of oaoh oquatton q¡had'st¡

tbê fsot t¡¡g æ ñilårtüfg agüÛ ha¡ beco dlc'lgptoù' Lll tH's oaæ

th¡ ¡¡o¡ù ptq.r(IÞIc ddtzlag t8aflt to aræncû 1¡ afuooBlær{'o

ory,g,¡r"8rä Cond¡læùlp oodì¡¡ton cxlst¡ a¡ to thc ncolrad'¡¡n of

trl¡c æIeqtæ qd.d¡.tlonrg 1o¡t lt trærnË olcæ that tbo ¡ocdlon !¡

ômelyoâtalJ¡dbyd.nrtctecægofnctal.lcms,a¡oha¡|'rona¡d

oq[E}ar.ÂltÞqglæt¡ltcohnl$¡G@royld.tÞt}tâprrc¡lanaù1on

ar¡fhedl{qgotrthcaqrtsadld'notGseltldlatEorybÊr''oonçrgenad'
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posalbtc@.of¡nøtat.:l.øtr,t,bor¡vt¡oruemùapl,eafsEu':ltablefcr

tùra cpcatlon of t!ú's roaorÈl'on' In thlg eormpoùlæt lt 1r Bot€-

çortbtthatrr¡crgc¡olutlø¡ewtat.rrfagcq['tr)Grl'ø¡ca8ct¡aaùfiratctl'

by oo,utaot wttlr alr¡ aoÈtntty lt rtËùard on îrlre addLlt!'on of E¿!

or BCN.ä r4 $qrasvcr ttÉ obþctton lcælldl at tlre aara4rtar>

dtt.st¡lphldlc trrtæslìângg r€gaÛùtng tho stete of lod'so'ttæ of tho

aùphsdrf¡ glßryltêocs norù scrø Èo qpPly to tld's scahanls (aftnqgh

thæc ls toDrl ucr,to*ry8¡. H.rleùtø of ær¡æal ¡jryIc thlol ocpr

pæEdtbyctuor¡ùrørloory8olxÌ¡alÈG@obecrc€clat¡üvaluacüræßrr'

lf ar5r, næoaPttiù¡ løs cdst '6'2'

rlth rasdd to tþ os¡|¡rbÉr¡& tl6¡rc of tba rcaaÈå'on' lt

leBcrtrnautt,hat,úllc@ûlntaatl.øcbæggauayad¡lt€rt'}E

ru:[aùtç ¡uq¡Ée orf tte polpo'r luæ{et' ¡ vgidlon ehoùil bc ilortcdÈ-

ebllc æ alÈcu{'ng thc ta4rcraü¡æ s âÉo Éq¡Iil' bÊ finltG' Eht&|e'

çhllcülaæatt'qrof.lJ¡eøÈdä¿ttgrrJüvcrvl¡gEolæ¡]'æoãr8sn

qpP€arc tÐ È€ a r¡casøablc fr¡rpotUade I't eee@ urltkely that Èhe

rcggtlorrlsl.llcquf.}:lhrlrn,If,tH.soonolr¡sl.onPro\fc6ooreoù'lt

lsol'cætþlathcrndooj'srr¡g11tcr6¡rcontbco¿d.tl'atlonofstry]'c

tbi'ol¡ tJrat crteniæs of tho E€Ghg¡tt'¡B ln mor¡c tùstatlcd tæ (e'g'

as stttr ¡ r-wotrvf^w' frca redroùcJb ffiùil præ ftrtlle' udr ü'

ri¡c¡¡lsr ea.æl t¡! Ëqrt {¡Êon¡ûtal'y !'aËettgabiL

(o)

@1o+
El'lFGcobagæatloÊcE'g¡lailpN}rlcbl.ndLf.catcd'tù'sttbod.dletlon

of -S grqslc þy æ!'co¡f¡r o¡ryElnrag i'q¡orôart t.n dllar¡lphl'<lc bcm'l

fq'øatf-onlnrraasc¡olutlos'þüf-ntJ¡ËI¡r6scftcGanilsbttrFof
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trlphlto l.oml¡

(f) rlth sq,lc 4 tho rslatl¡c p'opq*!'on¡ otr thc oqrorrutr

ËûÍa unaffcgtctl by atardlng l,n solutlø f,or pætotLe rÌ¡loh rangoa ft@

2 br. to 5O ilåy¡ útæ {Jnc tL¡et rccry¡t¡t[ls¡Ëlæ åpf, l¡ftlal rolr*lor¡'

1!h¡ß, ¡r¡ æaltæÈetl.o¡r lclocd.ty q¡raìyæl ova tlrt¡ pcrl'oil ¡Er.ualcê

t¡Ì¡c æq¡¡Èa 95, f$r 4 gæ t*ra cqrænt¡ rs{br¡cù üo fn febl' (ff-')'

It¡o roslt 'illd, 
no,t æ¡¡cr oqratùblo rtùÌ¡ thc þ¡rdhartr &oæn çH'ob

r411G¿ ürat rror¡tibd. uoleorLar qEcn e¡rl tmæ¡ oú ætrl !.ry wlc

avatlablc, tb r.t[etfirc a!!ftÉs of tb¡ hlghcr pol¡oæa rotl}it ln¡c'ÊagG

lrlth ttæ. Ihe <tLqrar{.ty cq¡.|i[be attråt¡r¡toô to tt¡e pr-earn oú

c5EÉ,sr-E -lÂJdroohl@.itdþ, thtdt tat elrØfi ln chætæ III to afìfbft tlp

rypa¡.,o¿¿t rçlatlïc ¡rrqrætlonr !¡r an uqrr*dtlctùlc ne¡øæ (qt¡t¡*ftatfYo

ttroffistxon oD t&e e$'qltbrfts rcætå'qr (6'f¡f) b'å'!g unevatl&lc)'

It bcæs of oø¡d.i!æùla l¡Êært thõlfut to rq¡aet

tt!æG aApr"fø¡tr lttt¡ a aqùc prt¡ræroil tn tù¡Ê cqllctc tÞccno d

ar¡y cyJt c,¡oqtrJÉroctrloctds. :[hG ltclatlvo prqrodlons of, t]D o'ìt¡

¡rcnonta tn rawlc 9, prc¡¡sçdl ln ü¡Ls art¡r, çq.G ¡¡portotl |¡ rù1o

(¡V-t), lhc roa¡lts ruc ¡¡5talnêal l¡Fo dtürt af,tæ ù¡c fll¡BL rc-

ey¡talLlsatlo¡. a*vFn tas lutÈlcâ. ard,y qfxil. oaltGf,l¡Ily tlElorgþ t¡¡

úrq¡o,ü of tùr cq}uÈi6¡ r5htof¡ çar tha¡¡ lcfü to et'ard, st roø tq¡cæaturc

f,or a fl¡r.ttræ 2lr hE¡. frc arbsoqr¡ÊtÈ rdlusBatton ælooc'ty anal'y¡t'¡

scalcit tbs foucúrng pcræntagas of tlp oqonrrtl,' ffi¡ t1fi' 21fi

erú. 1ffi. fhs alcÉ.Gâs¡ 1¡r thc r*tatlæ uq¡.d 04' tt¡e alælrt

rduw¡Èr¡g tpdca ard tbo lnøcaca tn tb rcl¿tlw prqrøtlæc of,

s@ of tht hlglËæ pollyuær, ühll€ æIlt a1¡¡gq.tr t'}ro ÌqBotrho'rrç

ug|æ souddì¡ratlon þr thêåû €ryÛú{¡úøte a dtqrbLc gtõtæ ccll ços

c,raploÛædl, tJn¡¡ clt¡t¡etlng Grr'q¡8 tn loceäng thc poaltlon sf üh¡
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b¡so ILË t¡o araa dptcrrni.¡atløe, anrt a Bha,æ platc rç¡¡trd tt¡c u¡ral

lEÌþA ú¡G ln t¡¡ê sg}ùtæ3rt q¡tloal 3¡/tst¡ot tþarcby frywfrg tho

ilcfLd,tlo. âocædfa4y, tho ert¡t n¡ðæ t¡rc ¡rca6a (oæctd nor

rad1al êtluttoa) tl¡ìr ncnr aoerretc\r dþM'nólo ani hæ thË dlLf,f'ã¡"

Gaocrl ù¡c"wd, æ ¡ùgnlfitcågü. 8bs rygq¡ùdl .õltlc af,tæ a fì¡rtbr

tbæcs itssÊ håit prcot¡¡lÈrlc¡l ad, dt¡¡dd.qr elocC'ty rlûqllrd.r rær¡sdl

thc ab¡ono¡ of üro oq4,€6lâotô undÞ æoaldl¡'¡þ.@' It ras a gÊparÀl

ñ¡al¡e la tH.¡ çr6s tdr¡Û tlpaa ætutLcns thl.ctr Íur¡ro rpû AfrocÊIy

cryganatcê itsæl.o¡nil a frl.nt ù¡¡b&Ëty anil locÉ half thêfr aatlvtty

rft.cr abqrt æ so*,he¡

(11) ths cryùcrta c*al¡r¡ísn of orygGn &¡rfng ürs prr¡ranatlo of,

ungaËÊ ¡otlÏf provlilø a dlr-eerü arit alagarrt tcrt of tJrc hypoùlrds;

h¡t tþ qcri¡søy*al atiff¡,øltloÈ rlth thç faÉd'Itfl66 ser{Îablc m¡c

oonsd.d¡rcil, ¡rabtb!.ttlc. (ffre afbrnatl¡c rcúEeval of netal lons by

etFlatlng q8Êtrts urqrLl bc Ie¡¡ oo¡rcfu¡cttË 8¡d tn vigl of tlp reærË

ff¡¿¡ne6 of tb cfìfooù of Êthflcr¡€dl.@tæt€ùrÞæetLo acl'¡l' or d'frnùpt¡1il¡

bodr, perlr*¡¡ r¡¡rlosLrùtøry). Hoævcr, a ËLqùo arrl entogøro

6¡çælæUs.f ryProâ€h foiLl.o¡ra Èom tho dbsæ,çs'tton t&at, eve¡r af,bcr 7

dsy! r¡¡ thc prcaensr of anlphltc, l.¡ftE8s raa aq¡ùÌc o{r reEo:LlEÊæl¡atd'on

on næovd. of tllg 3¡tÐhltc by ttlalyclr. tho cfifiaet oû tho r€mæel otr

rßrlphÅt6 loma frø sqtlc I hst &lrcady bogr rq¡ort€{t a¡d' t}tls er1Pect-

trEert sqlæ41 al e ooûtrol to the onc ln vhld¡ an altqust of the

ælt¡ù:[qçe¡ttlalydfætllÊ¡eetr¡casar¡}stthos¿oep}roq¡hatc

tnrfbr ú1ù hd, bccn f;uGo.f Èø traac¡ ot ille¡ohoit oryçn by

hbhftuts qrgÐ:l f;¡æ nltrogg¡ tf¡r.øgþ t*ra boùtirrg buffcr' rhc dtt'al¡nLat

lnoluillng ægtre.I ahq8ât of b|¡fflrr rrsl cæ'brcrtôtt ta a tlr¡f bs¡ ulxbr

rrLtrogcn andl t!¡. rrltraocmtrLfì.rgâ ocr¡. fìl'u.dl ln tbo ¡øc cnvl¡o¡pc¡ú'
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l!ra¡*¡ of qrgcn ln tùîc cææslal rd'tl'ogon u¡sô ruc æætû by

pa,sslng tlo gal thrangþ fas æseoutivc lrtùbü¡g tflEl dainLug

&qprre obLæl'dt¿. gGillËÇñtettoa valoed'ty a¡al¡r¡te ¡oærlldlt Í'n

aot*rsat to tÌç ætrol æqlÐ€Btt æt¡r fu Sært Ð lloú øvf¡td

ln tbc PrtæDst o3 +rrPldt'l

(rrx)tlaclryltceti.onfiqtboÊn.Énelatt}ûcrtegcrast¡b¡û

nolec¡l¡r oryEGa Gf,¡14 cffooû t'bl oqltctc odd¡tt'o¡r of, alt' n¡rBhUüryx

grqs'stoelteitphldrl|.dragaalnthcptr''Glùglcùscr¡æoflnûFù1tc

lw,provl'dod'g¡ffit€ilÆtoryrgançæareltùlcer¡d'cr¡nrebtt4¡

Àllmdl. It flÐIlm tbsÈ uDilÉ th.!o ænilLtt'æ¡ oqrloto oonvqratø

oú th¡ -S SrqrIlg to t'bo tH'oarfphatc fom ghûrltl Þr q>pæcnt on

eloctrepbøuatrlnt}u}prclscrrooo/f,$¡lFhltolon¡'EotoattH.¡}u¡!¡o-

tbrÊl¡ rqùc 9 (d. c¡qrt. Ð. b oúl Tablc (w-1)) t* r36s$E.cdt þ

tlreclcefuqborad.sæl1s¡tiltt1Èlylcåegal¡gtthcætut?cr,.úldl
çag¡pr{.odl'oa11yoryepnetcðrforañ¡rbb.f,tropcùgandlaùlæþ{tto

olccrtnoçrboæeia. fþa lcadlng bornita'y tas ¡ rtngta t¡lætú{oat ncù

(rnstcø of bq¡¡dnrl¡s 2 e¡ül ! LnFlg' (Iv-Þ)) Fttt¡ a cþsoctr{ng

dlU.ty sf' -!.8 t lfF' *'2*'lltlt-1' rlth Þ Gvt'tÙ@æ fæ e

band.æyrltbauobttltycßTaæodl.r¡8tobard"æy2'lhl'¡¡r4poftoir

t.bgcrmarrrvpoÛ¡cgd.¡ofr¡ltilnatccælret'oototlrcthtoarlph¡ÈcfGlso

Howurrn, tÌ. altfìñ¡ac bornilery I vaa 6¡parcntly una;ltæeit boùh wtth

feæcgtt0grq}oÉto|ralairas4rrolúnatcnúll.lty,8ñ'ttcr.cfø.c'

ne¡rnaæte<|, ¿s s¡F¡[4rË f{nilLqg, tf tåG sj'q¡le hJættlËErs nærÊ

ootrfcot.El¡a¡¡errf.domccof,tblgbo¡d.ay,rlrloÛr"a¡hs'b€cn

cwneer¡o¿ o@rô æt, t¡Ð*¡rvooårry bo rr.thdtnrtod' to tbo cnaryuc cld.lt-

'J¡gruthc.s@'EtÈtb8v€bs@cþ¡ctotlccÊroúatlabldtugotr
&â,rr taao* of ætaL Læo tp nagetlvoly chargod -ss5-, lço¡'ttl'q*
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ln ,gÌâûlcû ç1th r rr¡g. sg 66þrlttlog lca! tùan €.8 ¡ lO-5 o.2

s¡o.-lrolt*{ ¡ ¡¡¡t thf.¡ crylrt¡rttæ !¡ ãtrü31y ta¡Êat1¡p'

In ç1tc of, thc erurt¡r¡ tl¡a cvtilpnoc f-u Eú1c (¡V-t) ¡¡¿

råc eryarc-ætt Etlorc, alt¡qotly q,loylng nolel'¡læ qgÜ¡r atrEËa

srç,3ltrcrsrnery ln f,avu¡r of ¡, dlreoû 6|.clrtiør of tþ ct¡lphtd¡y!

grq{r¡ otr urcap¡ to fqq iltnelphldc bæar, rethcr tben a ocroqrtsrr

iltoulphlda l-ntæùangÊ nacbaË.æ. In tha ¡ælæoo of culpl¡ltc,

lt qu}Üü¡¡ that tho t8r Bdtùr¡Irlæ olrcratcs anal olcenagc of, thl bod"a

forsod. rcr¡lt¡ læepLy l¡r a dnglc *rcofaa pooccsalng -SOr- g'a¡p!

rat!æ tÄs¡ -St gxr¡Par

(¡r) !b{t!rr {Erdtcr'

cor¡ddæablc q¡had¡ ha¡ bccr¡ gÑ@ to ühc dnelo lËek

órcÜfcù lE rcrlt#tatto¡¡ valocd.ty ¡tr¡ùtct tn thc PrG¡€¡rsÊ of e¡rphft

i@¡. thllc thc tilcnüLf,loúLon o'f tùÊ çcotcr Ílth thst t¡r th0

arlptrttc trec loü¡tlør¡ ha¡ ùûër ps*rauly $¡stlf,lËit, æ ælclanoo

rcegnü¡gttrc¡¡ocalblchgügoeæltyotft}'cErdca¡o,thætht¡l

tbat rhrc to oÙ¡g.gp illffcranoo¡ hsg bGGn edù¡e¡if' Sf'no¡ ¡¡oh [øîot.m-

atlør on tlrs øüâllþ of tþ ¡atæoggnrty rÊoelð bc wrSr dsetrablc,

üro fiuùl¡æ ¡a{.c¡ of gù¡tlicr hanc becn s¡d¡ æ üFrl8ðr n¡â f,t-FÑù of

thrrt son¡l,atcxl of an anllalrlatton orf lt¡ bchaçrlor¡l tn frrsc-ðtjf:h¡Etoû

c*Tcráæ3tc, æd tt¡c æsqgf, of ¡ itctalL€il anrÌyd'a of thc bornary-

sprGdfu¡grndtgæbatloaræIooûtyGlpc'elttl.B€rùltoftþËl

fìictilË bap rcuadrnt oopl!.ætca thooratloal ber&grqldlt g f,¡õt

*H.eh lcad.¡ to {t¡a u¡p of rat}Ër cIùorat¡ r@qlls ln qFced'49

thc rc¡u1ts. AogtllnE¡y, tha nacrt ttrq¡tæ (ø trlrc ilt.ffì¡aiorr strri[ca)

rn{ Chryton Vf (æ bornat¡ary æ'¡cadf¡g) c"tr o@ËaoG wlth a br{'ef
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r¡m$tr of, Þldo tlnæ}¡ ¡cIoçu¡t to tho to¡Ée oæ¡tdø¡c't-

In'aorsfurû.on r t!û¡al gcæal rffi. of etteaH.ng tht

¡rtiblo ¡qnr| bc æ¡üÊtoagdl. eU:ts Lr ** *o'¿rgcX clcatro¡thæad-a

¡noodr¡r of fulthlc.r&8 tÈtû Þü bGs æ ¡¡æ¡t'r¡l tu rrcaolvlrg

Èhû Eú-uç o6p¿ttrullt of ¡ætu¡ ft¡ a¡ælto¡ûlæ tp tth¡ u,t'oan

ay¡ùa hú ¡Ðot Jlçt þn c4)Iæ!4.
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Rcfu.cnocs to Chaetgr fY

c. Iñ¡ggl ¡ D.F. tqlùsy ed. F..v. Jcræn" Naù.rrc, t8t sgz (lgfi).

B.E.J. Ilofatco, J. &n Phyaloü'. , & ,r9 ç91+9J.

U.C. Wrll end, ILJ. Lsldlæ, ¡rsh. Bfocbcn' &tqrlrya., h2¿ m ß95Ð.

J.B. &mær, N. Þalsn e¡¡il I. ft;|,k¡¡o¡>gænca]r J. 8101. Cha. t

1þ, n (r9re).

I.lL Kolthoûfr À. -Anasttd. an1l B.Il. Ît¡, J. A&' Ghso' Soar, gÐ

,255 ç958rt gr æb7 þgss).

R.E. Boncæh s¡r¡t R. Bsæsoh¡ J. aE. cÞGm. soo.r nt Ñr7 ugSs).

G.. Gæ:[n, J. lÉ. Chæ. soo. ¡ 7þr 767 Ugf6).

B. Gêod,l End. J.B. ScPhoc, -AÄvanæs fn lìrct€''n thæfËtry, !L, 49
(,tglgl.

J.R. CoÌvlnr D.B. &tth a¡rd. W.H. Coùr CtIa@. RsnE' , fu g7 þ154)'

R. GeafS â.Ðdl J.B. lÛcplræ, BLocboo. t., 2t zrh, {l9rrr, g \96

(tg¡').

!.f,. ernrr, J. À8. GlR. W.¡ nJ fi (tg+g).

C'.D. Pæl-nrm,, DL!o. Fæailqy Soo.¡ 1Z 67 Uglr)'

L. lloLlcnæ¡¡u¡ F.P. ttúngla a¡d, v.R. û!ctl, J. BloI. Cb,aa. , TEI.

å.h, (19hr).

I.![. Eeltltotf, W. St¡"!.ùa a¡rrt R.C. tr4]ooÉ" J. A¡t" ChGú' SOo'¡

n) 4715 þgg5).

A. Fala¡ å. r¡i[orto r¡d.E Cææa, J¡ IE. 0hæ. soo., æ, 8rt $lnl,

t, Elduarzr r¡d. À. PlÌ¡l, J. B1ol. Ctt@. , Ð å99 (r9,îr.-

I.!L ñlotg¡ J. À¡73¡a, J.!.A. llo, l[.G. tlq.owlts a¡!t' B.Ð. Helnyt

J¡ ÀÐr chæ. soc.¡ g' ã'52 (lg¡8)ô

C.lL [qy aDA J.,[. HaaIL¡ Àrth. Btoebn BioSr\¡ra. , É5r r54 (f 956J.

S.J.chrttGù'¡E.A.Fcûor¡onad'H¡A.Scibcr,Årdr.B5'odm.Bl.qlh¡ne.'

7g reL þgnl.
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x.E trotrthdt), L ånrtari', F. gtrl*r' D.g. ras rndl E.$

a¡æ¡¿ J. h. chæ. goe.' b ,+a¿ (rgtl).

Io. EúIOus, E& Fc¡*ts {IôS.IL qLG*t Fìroo. Kat' Àoet. 8d''e

t2r, w (ttrt)_
D. Elllftnr, E"& bE,, T.C. þ¡ eEt E" th*tyfær J. BlaL;

tu ¡ tg¡, ,e, (rprt).

Eo úæÍ!o g[ S.O. Ë¡fæq Aæt. !Üd. !rct' ltÞ' Cæ!ù'Eg

tu. .bt8,, fu *9 (1958).

H. rñ ""a 
$o. fflclacn" J. .åt. Gþle. 8oo'¡ nt $æ (tglt)'

D.fL füüMa, B.H. thl,n radl 8r uorl|iGt ¡I' Bi'ol¡ Ahæ" ffi
6*E (rry).
O. ÉHtüæ, D1æþ' 3., fu 6Q {lg5¡)'

t.P. D¡UÞ, lteùcr' tÉt 82 (tl&)-

o. ütH.r, Áffuccl ls Èot tÞ (ÞcotrÞ¡r¡ 3&, 65 (tg¡t)'
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(r) ffirl q¡tttB. fhe ôoû.ac d} tbÊ BtÉddÞ cPttcd'

rylÐ.

(¿) ¡nrfy¡'¡ of Br$.Gú.dÞ lstctæogra¡ t!¡r tù¡"ct æamt

trI¡gr$ v

fh¡ dl¡ds of b¡tægg¡ltY. Dcô4fú'@

d tÞt c * lEcttæ Ét tb ddatloa Ploû'

SÞ¡ ¡!¡rtrml¡¿tfæ of tb td'elrt sGar 
'llf,t¡dæ

ærfntd¡É ñrglt DO.

1Þ¡ ¿stad,¡d.æ of tb ææ¡sratloo eæø
otr t¡Ð ô!,f,:hd.cn' ooof,llol'd.

(r)

(o)

ffiIODI B B¡r Uff,lÞdø of !tr"q¡¡rë
(t) rËætron
( 2) S¡ allfltÌrd.æ af tbl polp¡ryle q{rtno. ooüdd$Ér'oû

d tÞt rtÐ of tb Poü.¡rær.

(¡) &¡ aglìñ¡aLos d tb æ¡phlþ Doillfldl tuE of ÛtÛr..

(f) Ih. !ûlGo,rler dgFt oû ttÐ dffcû fcu of s¡ça'r*
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SEgfIcU À &smt4al tuqr

(t) G¡scal ûrtll.æ.

Ítçn a rharl¡ bordruy [a fo¿øil La e ocLl baùæu ¡olutl'ql¡

of tÉ dUffG!çItù coaecantr¡tlqsr thÊ æ¿ococoop!'e lLot of oo$@glc

rhtah rc.o¡ttc rf¡¡¡ to ðltfæ¡¡oce ln otræf.oal pot**têl 1r tæoo¿l

dlf.ffi¡¡lm"î In sodø¡r tllff\¡¡fon cæcatsæts tlra progrcas of tbl'¡

na.ætra¡¡spø{gttht{aalgfollmdÈyud.recl'tibæGanyæ

Rayretgþ qrttoal "yt+*"r%12 
tbc fqør g¡æc esccntl¡Lly {"}rc

¡cflacttva lt¡ds erdlcrÈ ¡tf¡H¡r¡tloa, alü' t¡c leÈt¿r, tþ ratlastlvç

lBalËr çæa¡l Tælbroal cru. ooæau.Brts tn tü'El of Lutccfcrææ

fH-ngea. In tH,s rM¡r, tàc Reylld.dh qäÊar o¡nrtæ r,ar æ:lop¡û

crdndrrcly ¡¡ar acoorilf.nglv ft¡¡'thr dlts¡slos ldlr bc rcrt¡dcûctL

to thc analytlcaf prooorhræc e¡pltoùls to tC¡L¡ t¡n¡e of túddegSan'

6rcûh åDt Gortlngil r^*- foærl¡d quatlom, *rlcå

¡tlsr ¡nnïyd,! of Refrdgh r¡ÚGrflFogr€Eqt to bc nads 14 tcæs of tF

eolutoo, e*lnsùoc bcf,ng 6rt8'tutd oû th. Eûtlo orf tlu <tff,flr¡tø

oocfllc!.a¡rts anal tþ tllÈttw prqrorùlo¡¡,¡ æ a reùaarùfu¡c ldsx b¡rta'

fhÊ portôEù1al æluc of thlg pr6¡¡þ¡¡c to ¡¡retdn el|ft¡d'ør $Bæ-

f@Et3 tc lñodtûþry qpuncnt. Þovr¡lÊal tÌ¡¡ sal'tlt oolrrùl'ùrcnùa

of tbr tüootlÉrJr h¡fìræ'l¡g ncdlSrn, ¡re a¡æd' to bc p¡rt of tù¡o

sÐùvaÉ rctbar thâa d,itttf@âf ooluùaa, tbo ¡¡'otcln cot¡rttqt Éay bc

oæsltùscd, e6 a tþlÛÊ OoqloæÉ a¡rrtro, corul,ctlng otr t*¡c loll€fÉt

tlc aaán FrctGta oqr'otart a$d' L gl¡ngle l4nrlty' Drc e¡octh arrn

€osÈtrg ù.¡etnsnÈ f4ltt an cç,altr$Lqr oû r rbed'ght æ'oaB ålf,f,\¡¡l'oos

oocftLoùcnü ¡rvæegp æil cf t}r cttGßt of t'þ Ìtãttro8Êrdty t'n trran

of a ftlagg dtsrlatl'on d!'qg3o. Xerætr¡ elrfgÊ Ëttfng ¡moooitræa
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lra*e bæa ifcsorf.bd.rlltf lftfdo er¡able the dffft¡d.or¡ eocffltad'e¡rt of

ths a*!.n preÈcln oqroærrt st t&Ê lsa¡n ooæcrrbatl.on ú tk¡c qætær¡t

to ba egttuatsð. å. æost ant ocaLrgftrl tntaryrctaÈton d tho

dtata ln tc¡me of thaæ qualtf.ttcs rcllcs on tl¡e folJ.trlrg asanryrtlonai

(") oach aolutc copoænt dllfifl¡sag 1¡¡fæúdËntly: 1.€. Do

fr¡ücrastlon of flw bdmacn tha ocçræntc prorarÈ;

(U) t¡hc tufln¡dø æoflfÌlctc:Et of saoh a4¡ona¡ú, Dl, I's eLthæ

ænsta¡rt ø a lfreæ fr¡rct1,æ of tl¡e oor¡ærÊratlon of üt€ cqorrut

of the forat

D1(c1) G DtGt) tr + \(c, - õr)l (t¡r)

Ct b thÐ @naaúrau.ø oú tlæ tf th ooqromt sad, El tho mrn

€oæ!ûrsttoan glæn Uy õ, = å[(A^)A + (C1)gl, nbæ ttra ¡¡b¡cdptr

A tË B ruFæ to tho oooaæ¡¡Èr¿tlo¡r of thc ocçæÉ I' tn tttc t*o

pbas¡ bdæn *¡tah t'ho barrrlæ'y tr fewil¡

(u) tha re¡¡eo6.vc 1nød, ÀdÀe, of ceotr sol¡¡te aqroætrü

1¡ ettlnr oo¡c.t.nù c rk4renü llææly oa 1ù¡ oæacnhatLen and lr

f¡âal4Gnls¡tt of, orlhæ oqpqp$ta. lfhla ü€arls that thG rafraotlvç

lndlcr, n, oú} tba ¡otutLæ rllt ba gtwn by ttrc cqrresd'ont

{õtr..'.Enr)n¡ +
1r'l

rhr.G dãf r....ã*r) 1¡ tþ rç{lastlæ f-ndÊ¡ of e sol¡¡t1ø Lnrltloh

all s€ù¡t€ü h¡rr a oæ¡cffietton õ1 G$rel to that¡ ¡trGâ¡r aæoaÉrat1oa.

q ed t ers oocffl,elcnts oh^æ.a6ùerd.ette od¡ eaatr of tho q aolnb

oqroærrÈs (tfro solvcrrt belng crcÏrdctl).

rha ap¡¡Ito"¡rlitf od) tbcsê esa.qrtioua rÉlüt b€ oarcñrtìy

crgl.6t, latcr. Bcfæc tJnle, hætæ¡ tt la EaaÊleary to olrt}Lrc

brldÌl.y ttre Gl.cctt¡ ad, Gosting trecfuFd of threê-aqlorrcnt .3rrt.*",|1
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on}y thoso cquatlons ancl fì¡natlo¡s s3e dlLs,glæsËd' rhlat¡ ¿¡'c clLnacùly

a¡ælloabLc to thc qrurtnøtel æsf!'one'

(z)

(") 5l¡e cstlnatlon d hstæosan¡l'tvl

å. ty¡rtoal 3sJ¿.cú.gb Lnçæfrrogreo J.¡ glræa ln Elg. (V-t).

Es.oh Eil¡tnta bctvreqn thc ffingss ls ss6Lgæd' a nÑør¡ tt fra J t 0t

f¡ the rG4@ of, høogeneû.rt ¡olTcÉ to J . J, h tlrc rcglon of hæo

gctEors eo!"utl.oru J, th€n, i,g tbc total ¡¡mbor of ffi.ngas arrl la

tþ¡rcf,ors a u{tâ&lnt of the tÛtal rcfraotltt l¡ûc¡ dra4gl asoss tba

band.ar¡r. llæ clLatanæ bcür'èør nl-d,ma wtth per-tú-orlar J v.alusr la

uca¡r¡rcct æ a ¡c¿dcg oúl pboùogrryba ta&æ at crltdblc tl¡ca' lfbt

ôata eo cÈtains¿ a¡c u¡sdl to dlctlrç {mo ñu¡rtlono, H(a*) üð E(v5),

lbtah a.o ldcntloal only tr¡ thc eæ otr a at¡glo solut'e. fhc ælgln

of thû fuo funoülæc r¡ll nm bo H.oûLy ü¡üIilædl.

(l) tr(grl

&,1s t c atÊtt-d, ÞY tha ra|Leäor¡"

f(J) . 2J-J a E(E) G-v)
t

rtrec ¡r rsprcærrts tls ¿dÊgl nssalL¡d. du-ryIoæort for tlre trneg

rrñcrcil J. Tt¡ê Éy$bqf H ,¡ ugêd throqgþ$t tbtc ¡estton fæ t'hc

pr6ùi1ttY l*ogral"

E(') dF (r-v¡

ßhc H(lr) valu¡ fæ cach ffiI€' l.¡ rcaðlly Ôtalacd fþæ a oor¡¡ o6l

a -flt

tlro ffir¡ggg fn ths Lntefceogrm.
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(rr) n(v.)

It Lg ærms¡rlcnÈ to nsúto tt*ù ùtIG ñ¡lctton H(sO).

Bl¡tr 1¡ thr prdbrblXtt¡r lnùcgrll fæ lUr tha æert¡øG¡llv db¡*rril

þtù¡o.it ilfu¡¡L¡ænt Èr: tht trqge J, b tßEB of tþ ìËt'dÉ 'rttr
d.tffì¡¡l,oa @tfìgT.oûGut æegc Dn:

z
- 

-

(rv)EÀ

rh.¡,a ¡ tr¡ tùr rúùrs"lf dlc¡¡ila.oærÈ oû ffi¡SÊ J at tl¡c t f,ræ trbc

1d.tú,ally ahæ¡r bq¡Éay at t . O, erd, D¡ b cl¡fi¡eð by ürc nclatlæt

# ! 'f a(oJ)tr
(6-v)

úËc ol It thc raúìraoüf,vu Lu!Æ, ¡xqrou'{d.on of, thp lrth aolutct droao

dllff,ìrd.olr æfflolcË 1r Dt.

Àn1

"t ¡ ç;j_ (z-v¡

EAr1tt
In ooçfuasÈ to X(p), ùÌ¡r tì¡¡c¡Èlø It("A) odnøt bc obtdnâal tlíresülyt

bæ¿r¡o - (aec cquatloa (fV¡¡ o¡ffit bc pcaa¡lcd.. Thta iltfltleùty

1¡ oyg""oonc by oaerring thc ea¡ræatløl bcttaca tf,¡goô ryatrl'oalt'y

Blaædl sbo$ tb t/2 poc.ttlmr tn t*rl¡ æy 11l¡5¡ q.i1¡f ooaærtr*lo¡>

¿¡eæ¿cnoc cfÍbstc r¡e cl;lnl¡rtcd,.lo Honvæ, !¡ a øræntcaûfø¡-

dc¡ruatcrrt caru:ten, lt aannot bc aæd that thÊ ttt'cttÞGê bctil3Ën ho

syæsü¿ae.l. ûrLngea f.a oqual to ká.cc thc dl'gtancc of boùh fiG t¡t'

lÉ.tå+rly ¡tus" bclrilæy Boattlon conacqrsÉlyr tt l^e only Boeslblc

to oÈteflr au cctl.aaÈc of !¿r tmlil v¡.
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Ig-J - IJ {I-J - t
tJ a (e-v)w$fr

ú6 X 1¡ an.gglg¡g, oqrcator ncadl4g' Aocqilt¡ely" t?to ittf,fu'

oæa ftrndLor5 rr¡r rneü bG cúÊù¡åtd frø tl¡¡ qtrsrrùltLes sÁùråLly

ncaarGð.

^r, n(t¡) - ã(rr) (r-v¡¡

In tù¡¡ ¡'Lgæq¡¡ dælva'Èl,on of Jl gr vallca obtat¡sô 1a t&1g ray luræ

bêGùt ul¡ffin to bc f¡.ce of ft-rat @dûr æcaÉratlop'tlgI¡ædtcnsc tf,fcsta.lf

Valusr ûf: JL B Êñ plorÈtcd cgalnút èht osTtçordtttg

tff(rt)]' valuca (of¡æ eo thåt t^b Xlnlt{ng rrlQpG of t}Ð rc¡r¡-tta¡rt

q¡rr¡l tÉ fl¡1tG aa E(ar)- o), to glrt e ôcvlatlø¡ ploù' tbÊæ

ilS.rgrme, ülurtrctoil by Ftg, (V-e), dË Yaluss ú tLBr tbs rcldltc

flrlAgo dlæt$lon ln tmr of, a prcÞùlllty l¡¡togrelt avæ tllrc rùn'lc

bauilar3r. fuffi ftttlr¿g proaortrrcr have bccc iltrttêA to a.real.yæ thLr

ourfit !.n tsms of thr roi}atlvrc oonoanh¿tÅq¡r 8ni1 tlÉ ratlo of thc ko

dlllìf\¡rd.ø aocff,lol,sÉE otr ü5 ttæ ¡olutc q¡oær*s. îhe rcleve¡¡t

cquatJ.on foæ t&¡c aaæ of, a silgþtly lqrr.r¡ ælluto Ía

cB ^' oz 4 ûrfi) (ro-v)

úcc 12 n Ð1/h2, ("i enô Dl itødo ûhr pÈactú.æ ld¡¡ ¡rrqrætlon

and, iËf,eu!ûon eocfñLd.ânt of thÊ msln ryd, raspæüittlyr td'

tr, !.d DZ thr o*'cqpding qqn*ttLc¡ for tlr lqurity') attrrÇ)

Lr a qùl,oatcô f\æBlqr andl ha¡ bcsn tabulateil for valur¡ qf, grr a¡dl

ta.tt Xt i.c l*ffoÉtly ararod 1n aqudlon (tO-V) that only a ggll

sol¡leÈ of, t4rrrf,.ty f.r pncacnù rrr1 tbc€foro any tans trofvfng o!
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¡.c Gltttd. 11 thl,E is tho oeacr thc ab¡al-sse podtton otr tho

u¡¡lpe otr tht d¡vtaä.on ploù ls état*41¡çû sgst¡tt'lally by tA "dt
oonæErerúlJ[r aD aI¡prvrrt.Batc va]ge d tZ oan bc foual, by lnaroc'ÈLs¡

d thc tóla of tlæ {¡lrfr) valuac. Â oø-crporutlng value at 4Z

ca¡r bc astl-tsatcit ùf¡qt€rtly tl.ø oquaü,on (tO-V) ustug tÌç na¡dm¡n

v¡h¡c o,f 0 R. Àl tI8 poaltloc¡ of tlre DEdEe le æt væy aenstttru

to vælatdo¡ In rA, lt 1¡ ¡o¡t poaelbla to flt thc obgcrræd, clcvlatiq¡a

to a urrl.quc paLr of valuca of a, and rr. Ingtaad tlrs cu¡ç fitttng

proocthrrc 1¡ uscd. to clcfl¡c an qP!,æ a¡¡d lowEr tfult !æ rr: thie lr

SXustratcal fi Flg. (V-Z), Ìh tJrc os¡rr¡por¡Uag velr¡o¡ d *Z arc also

efvg1. In ¡dÁttlomr b'' o61rd,r¡g cquatlous (¡-V) !o¿ (ÉV) ad

.@loytqg t&rs rclatton û1 ' | - ca lt foLLç¡ that

Dl E DÂ [r * or(fi- r)Ja (tr-v)

aÉ tln¡s tbÊ ittf:fu¡lon aæfflalcnt of thc matn eø¡ronert ea¡r be dtcn

rritH.n üre rlütts def,lrçd, for rr.

(u) fhc ilctsml¡stlon.otr D*

rÌ¡o cvaluatto¡r of v, on{ ha¡ec rl' B rcqr¡læg o¡â othæ

qaantlty D^. To cbtaf¡r DAr ln praotlca, u¡c I'c aad,o o:î tha fir¡otlon

lnr ôeflrtð ur
I¡-3 - 15

(r a-v)
-1

"3

*ø¡ 4¡-J d L, æc a$bltrary coq¡araton readLRgr fæ thc o¡rcetr{'oe1

frlngüo J-J an¡t J. Thc quantitr V ß t¡ tfnc f'nlcpandæt and rùrcn

¡¡lotteit agstfrst (o.)2 dtrs an ertrryolatcd valuc as Er 4 Or rhlctr

can bc 'dllrcotly aptoyed to cvaluato Du.

ït I
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Dr ¡ t/Ñ l(vf,.)r._,rolt (t>v)

s 1l tltâ reagnil,f,led.o¡ fiæ æL[ to ptrotogrsFhto plate. lEhc ætra-

¡¡slatto' ú V lf f¡r frfnoûp1o t¡ u¡ætl¡f¡oby a¡ 1t uø

¡¡.qg¡"osdt¡cly aatlæ ffinga ¡4¡ædLæ¡r aooodtqgty, a¡l clrùcufvo

ag.agLng Broes&rrrc uaÂ4g photogrqrbc talccn at clltfæçÉ tt5€Ð Ls

.aE,loJpð. (grçrrar:'ly a¡ snltaga laluo d tJ It slþ cÈûtLacdt')

sÌ¡a sryar"tsanËally oalcrrlatd tÊlr¡t d¡ thc rï¡tt'sl¡ù æat illÍl\¡d'on

oocfftletcnt aræege 1g a@otrty rÇæd' to e¡ Ð 1' ¡o qbaetæ

that lt ç"llt onü-y GqBreI o*tU - thp abæm of tlq ld¡ astlon g:f,fþate

and, ¡aoou¡r @¿Êr sædratlon.¿æædþnæ cffe.,è.îOtl5

Àngr yætaÈtoa ln td JE * oJ Elth tloc ls a oJ.cæ

furdlloatlon tbd, thÊ dAñfU¡l¡rg ¡o1uto 1r obaaglqg Tltl¡ tlna arú't la

tl¡tc rcqloot¡ prwl.dl=l a u¡dtrl 6bÊce oa tho var:¿rty of iìr'ffu¡r'oE¡

cæcr¡wt¡ tcçolvl'ng lùtlc ¡oatæ{'als'

(')

dlf:f,Êr¡tæ coofFf'd'øú

À¡ha¡bæf¡nsdlædt',l¡3aÉ¡$eæt¡fæt¡haôrtcmfnoülo¡l

of, J\ R eüdl DA 5t oeð bctæa¡ frtngps qøtrd.ca¡ 8'bû¡t tlÊ J/2

porûttoa bcoan¡o lt Aa¡ bÛ uhtrn ùtr¿t ¡¡¡oÌ¡ tsGâ¡¡fì!ælrtt a¡o 1¡¡lcpon¡ÞrÊ

of, frl¡rù ædr¡} cs¡ocrtnetl@dtlÌÊEilffiôt cfìfcgüe' If una¡rmctrtoa:I

ffir*Ê rqrn,attø aro trhør, tbrr. ctfccrta e'd, otFs ihrc to hlgl¡æ

tæ! r¡t obæ¡ræd'. M'dpil acændt ård' hfgE ædtæ sf;fccù¡ a¡¡

abæ¡xÈ aD¡l tå. refiætt on frrcæs¡È tf thc ¡sal'n aoluts cqnæaÈ 1e

lrdtæcribnt oft thc oqlotûâtlon, tbc *crvæa¡ of thc bannil'æT chrc

to tÌ¡c æinocr¡trati.ol¡ dgtr>coqltlEc Gr tttc dlLffu¡J'on ooof,f;totcnrt oar¡ bc
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orlq¡latcil u¡dlg tdno rrùau.æt

Â¡r I

rb¡r &f f ótal¡lÊA by paFl¡g e4r t;rro unarywH.eal' flr!¡gèct k anil

1¡ 1.êr

ÀnA r (t1 - \t/z/f (t¡-v)

^ Çffi, i¡ obt¡t¡aa by Bd¡tag t&rc oqææonrlL¡g valuec * ;ffi '
rh¡6rr Ht itøoùcs txhc dìæj.vattvc of tl:o Grßor l¡1¡cgrrl. n(zr) ta a

f,t¡DßÈ¿on teþúaÊ6¿ by cbecûh.lo å p.1oô of tbs f¡nßû1oÐ on tho lefü

hÂnl ddr of, equatJ.on (fÞV) qgâl-rrelÈ AR(ø*) glrËg a straigÈ¡t lLæ,

tù¡e ¡}o¡¡c of atúah srablc¡ h to bc dctstq!æö. It lar Èlø'cbyt

t¡roo¡rtÈfcrfly poaslblc to dbtctsl-Ë kf l!'o a d¡glc €rytGr:lnttËt

Elus a valuc fæ tAra dl.:tfì¡S.ø¡ æctÊLctcÉ aÈ æo ¡¡rotcln conæÈetlont

\r nW bc obtaLrsû.

DoBQybcrrlatcililt¡cgtlytot*¡cEolsftH-otlonal

æcff,Loclæt, f. th¡,sr Lf oç cø'atcbra t¡b ttttfì¡¡Loa of a elngf'c

rolrrtc, of oæærüratLæ O, l¡ a tço*ccqPona¡t cyrta, an cqrrcesf'on

Sæ tha dtl.ffir¡tæ aæf,CtoÍcÉ, D, uagr tc dpt.tTcå by tho asthotts of

tføaoApanfo¡ of lrrsærsfbl" pt**".1 6

D 3 wh [1 + carry/¿o] (r 6.r)

ûa.a y le tlr aatfurlty oocfÊ[$lGnù of tbe sollrtc. ÁÈ e€æo ¡oluts

sæoa¡hatt@ thll .gt¡¡Éøt ¡rcè¡ø to

Do E æh (tz-v)

Îüetü--theIcas tbr 3k,sun¡s ¡la¡Itc 1n ùh!.a Úh¡ûY rutr not usal' to

&t ÁB(r*) + ..r (l+v)
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æelnatc D; h¡t rec lnûryctd. ort5r !.n a guùttat-lvc nsrunor (æ

ryæfuoatel accùiæ).

WtrICEt B S¡ ElÎtur¡!.ø d tfr.cs

(r ) Introð¡c¡tlon

A ncooæ*y pra}rnrn¡s"y' tO ths 4p:|Jl,oattm otr tlg dfff\rd.on

æf,hofl to t¡æa¡c Tg a rù¡äy q| ¡ tæðPl I ¡¡.oùcrln a¡rut'ær tbt iù.

aåJæ aeorqrttoæ oqüil bG tctÈtd.. 88111æ tq-tf 2 n"" gÊwrn ¡rlæ'rdblc

æal¡rucc fæ cottrsl proôctnon Ùtrt 1rr cash oaac, tfia oqtcrtncota Ttæt¡

dùOnc et ths ltoclcstrlo Po'f.É. Eæeær, tlrc <ltlfrraloa of urÊtæ

(æ ¡¡onr pstfolg-1.y, tb pod¡ffl,oð dþrlvaültç Po¡a.d et p,H 7)

lrçolWa qpa€flc6 bd{Eg a 1Ët nogatfurc cürargc. In ædl3¡ to €hc6fo

f,bs cffbgÈ oa ühc rcnrlt¡ of ug!-qg oll¡rgÊd 4rod.cr, a ærlcs of

dpæfuÊr¡ts hatt bcGn ng!¡ oo oA'f}nnl¡¡ {ùggc crc &@erltdl

(togrèhæ rlth eøo cu:llo' rut{7 on thc alffìr¡fon of ovelheln at

tbc 1¡æl.cst¡{.o pof¡Ê) La S¡pc¡1df-r I as thcy elo æt fsra pæt of tho

EsL"B tlpaí¡. &cferc¡¡oe to ttri.¡ þ¡snür üIlLr hætrr, bo ¡qadl

*cgËEtly ln ttu lbltorlng sêe'ülæc.

(z) tho ill.tll¡¡É.æ of tha potue¡{o ¡¡ürh¡¡c

Sæc ettqlt¡ ç¡.c ned¡ to cbàaJ-n l¡f,m¡tf.on on a¡r suæegÊ

dltfñrston oæffìloted ad, ttË 3aù€rït qf h{ttæopnÊ1ty (fn te¡zro of

EpcoC[Ga rtth ¡tlffæf¡g <tlflñrsÍoar oocfflct€*a) of cqrlca of r¡r"oaæ

tlr tho ù¡æa o'f a4y rcdÞ.C.qg t83d. fb¡ q¡tlf¡p of onÊ qcrlucst

rtut rr¡f;fioc to tllustr¿ts tJlc t¡un ar,4 ltnttatlæa of tht rcs¡¡ltc

cbtr!.¡ar1. Sarylc 2 rc¡ ûfùlysÊ¡t agrl¡¡!ù a fYceott¡tr lnxîûæ, Ñ 7'5,

Lod.o strüUlh O.lO aDdl altfñ¡¡cd tn a Ra¡rld'dþ dltPf\ttl'onaùæ' In
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ühj[¡ qçrl¡s¡¡t, rhcrc ¡ - &¡- 6, +fu eher¡ræas of thc tfÉtltt Þqr¡Aæy

r¡aø sgccl ¡¡ùl¡faotqrJ¡ rt tJrc sü¡o tLEBr Àt, raø )]s lco., a va.luc

oq¡g.ñlc ln nagnLtr¡dc to tlnose alttô 1¡ 8ò1c (¡-t). lfhÊ cæcr{aerË-

alLy ùeorvd tllffì¡¡lon ooc:ñf,lad'cat ( 9¡ = 1'8 - lo-7 6'2"6p'-l *t

æ.OOo, cøT.eoùd. to watcr) ¡a¡ ærctt løcr tfun thâ valr¡r oú¡

l.l+6 tlg-? o.2¡æ.{ fo*tü, by S,'ær Gù el.r{8 tlt å111f\¡¡ct urss'ao

tn the pñ!æt6t of olplrltc tong. fht¡ disiçlaæy [a ùo bo eqraeùodl

lf thÊ ryd.ce Ytlth sodJsa¡tatlon goGf;elcûcrÉe grcatæ tÌìrn 2D

aotrce¡rod to lergør Dolcqrlsr çslertt r¡dt¡ vlth saller dlf,f\rglon

aooff,lclcrts.

&o nasly ryæH.o¿t ðsvtEt!æ plort, ¡Ìrown ln Ê[e. (Y-tt) t

ça8 rrcrJrmrolr greatcr tunagrrl'trde (nn Bax. - 680 r ro-4) üran arry

pnovtoraly nqoÉeù ud.ng tht"E afta.Ipls proædu.rcr rnclualt-n8 ELr

thoc. ¡¡rcru¡toit I-n A¡pglatf-x l. In thLs oastr any attcq¡ô at ol¡rtp

flttlns Eq¡lil ¡¡dot¡btcrtty bc q¡fto g[aledirç. In partlcnrlart lt

rhfirlit bc qrhaalzecl tJ.at tln erycrlnsntat oor¡lltlon¡ dl'o rot qpPror-

t6úrtG to tlre itlj¡f\rsLon olfl a 41¡È31x, rryt¡rs rolluts fn en úM'rrl'æ

tso-cryøct a¡rutæ, tnd., thÊrcforc, cquatùon (tO-V¡ Yfq¡lif bo

lruppt!.cùIo cMllr rf Égrræ ozdsr tcm,e ffit @f¡tLdslt¿.

In rt¡ort ttæ rc¡ultc çalltrttvcly egrcc T.ltb ùhc prælæt

fa¡ffi oo¡ dlrsúatLqr ælocfty ã;n¡l yaca¡ that urcase a4ùeø tlo

th c¡¡flrwerÊ qhosên tflt a ol¡¡tt¡re of nacEæIoarlar aqloæÉt of,

dtlffercrrt nolesr¡lar relght; but no ootl^teatc ca¡r bc ely6n otr tù€

roLatÍvo ¡¡:qlo¡*tone cn a rcltactlvs lulax ba¡l,s ¡ror of tb ¡rclattve

dLlffì¡sLon cocffto,ji,er¡ta. ft t5 pcrtl'mrrt to æte, ttræctræ¡ that

alt trançæt q¡crlncæts, r!.th the cræptLon orf eleotrqrlrcueú'st
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o.oJltrr l\a2soir o.o1 Jì,{ ttiaHso5) "
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h*u lrdlo¡teil tùF oarplcdty of tts oqroaltt'on of sccrylcl odl r¡rca¡e'

It r¡s of 1¡rtæcgt ¡¡ a æÐæqusre¡ to rà¡dy closrtro-

lhorctfoaüy a, aLd'lar sqrl'o oryloylng sonilLtlw lbsrs bcttæ

rcsolutl.ond&tba achtcveil. IIItÈlc (rY-t), GlPt' D0' l' tn't'l-

¡rttoal ed clætrçhæctlo itet¿ rcrc prcscr$ctl' fæ aaqrlo 8r Al8'

1v-r+)lhilttrl¡¡cùcotnæüø"gt!'opaÈtaraobtalDd'Wgnoø¡lared'

rrttlr slg. (u-I), obtattËd, at ¡ l¡tsþÚ I'od'o ãtrGqgtht tht tugþt

rcsolutlon of thr tcadf-ng bcld¿sif i'n Fl'g' (T-t+) I'a a¡parcnt' fhË

rosolutionl'ntot}reqpeg¡<l(raucrreal'2ard.,lnæil.Útotleaoctt'ltûg

rcgatlæpebl'llty)rü'd'¡rotpccd.terryqrran,tltatlweetiD¡tl'onoil:tbË

¡clatlvt û@¡ÉB of tlË oc4nrrtltl¡ tn¡t at lcåst t'n a qtraljl'tatltc

Êrffif tb proportlons I'rill'eatc thet barndd'rss 2 al¡l 5 eolrlit oofferpod'

to thr attúr ånit ftrlEcrr ¡roaihrlaterl ¡rcrlan¡ly' h tha ba¡l's of

t.boreano¡ú4glîGnr¡Gbæt.rIx''tþrc.¡oJutl'onreúilbccæccrteil

ÈobcIÙoæGEnu¡Él¡rfarq¡r.ablccæitlttana,lf,thsEod!3l¡u¡od'

cpproxS.uatcdttottrcaaàlel.gg$rlnfaatùþratloofthcdlaaædlng

nobllltynlucgforbqr¡ifu8l.f.1'2a¡¡l'TæaPpr.odütclylso.!ro.8.

Itvaa,&æfoll.c,oø¡latlb}rrrlththchypothcei¡ofaBææf-d'8Ga-

cto. sSrrtæ (fo'r cl4rlc, e olrengc fis e 4hørloal eoffi to e

iltñ oû ¡r1o¡ rat1o &, m¡rdl gtva a nôll'tty ratlo d tlo'89)" thG

po¡gfb{Lltyoflrytr¡'rt*,tgçtthroletlrulyl.ornobl,lltt¡a¡con¡t1tr¡tlqg

bq¡ds|,cs Z åait ! ças c1t'ot¡rateil by c]'catrqrbsr¿tfoa]Lly ftectlæatfrg

thÊ t¡a.æ tcd!ægbæ¡¡tarlost 1¡ 2 túd 5t arqå ccülælÚ{'E' Bhc

æatrlllrgg Pcttæn rhrrc¿ thc u*ral tÞ fact æillnættag ¡¡cakc LB

tberatloffitl#,#,a¡rd'notrao¿ofary¡1ær@rlDgbornÀary.

ffil*. ocnf!¡roation l¡ rcçr!.red' bcfæo ttp h$toôLpgf,¡

co'cadng thâ tÂrÊ of th¡ porynerr rerrrltant orl ctlnrlph!'d[o coao-
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Fi.s. 1v-t+). Electrophoretíc pa:btern ( ascerxling 1i:nb) of
urease, tiatÌ[]l.ê [J :i.ti rVeronalI buf.fer, pI{ 7'L5 I
ionic åtrenl,rth ().OL after 166 rnin' at a' ¿

potentiar-l ¡1ratì.-ierrt of l¡.8 vo1t *n't"-1
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lldcf¡¡s oan bo eco:4rtcð. th¡al@dalÌy thlr rqrla tnvolç t"hc

cgaluatlonoftbcælcgr}ærclg!¡torfceollof,th.lI'.GlGf'ü.rln

thLs rcs¡ngf t}¡c dlatct5t¡atl.on of a dtlîfì¡s,'on cæefilqlGftt f,or eadl

ro¡ldt bc l¡¡yaluúlc. Eho ilLfflrd.on c4rætønt or¡tlf'DÊd' ln tht¡

rccùlø, togctk rrlth tbc smof,ud.ona Broæntd rn iPPæûrr I t aæcl

to qrbaslal thG fs¡blltty to tr¡rÈ thc 6'ata wltùr cttúf¡8 tþcøtcl

to cÈrlal.n tht¡ trÉot'ltaô1ø dlsact'Iy. .tr¡ altt.na'tlvc a¡proaotr çqrld'

bc to c4r1oy tb€ Ârcblbelil æt¡oiil9 to ot"rt a Ëlglrt ar'tragt veluo

for thc rstlo of scdlll0tßtatloa ooaff,tal'cuÈ to tltf,flrrton oæfif,lclontt

r¡d. Ìrææ a æ1gþù rTGrage nolcqrlr tüÜtght. ItlolÉilBù thc ruolaa¡lar

relgþt of tbc EOmEqr oc¡rlet bc e¡scssGô, ultraæsu'ruglr onrlSncls

of thc seplc a¡¡t ¡ rcfra¡üoætl'l.o ti¡tcralnsÈtæ of t'þ l¡|'u'al cæs¡-

traid.o¡r Frttr ¡rrcvlde thc dd.lttoatr Lnf,o'roati'o raqulrcd'' It løalrat

bææ,toe¡túIlùt}¡0Eoloûrl8ft18þtoft}ËBo443rbcforct}n
pæod¡rc €oúd bc ¡ppllg{L EhG ad¡ltttoa of ¡r¡"lphttc baa becn s¡rffin

to ¡¡r¡&roc a rycoiler of urGast Úld,ù 4tPcarã to bc 1iþnttcal, crocpt

fæ ninæ cM.ca1 <liffaranass, to thc norøcr Ln thG pol¡rglo nl¡b¡ra'

thcedFou"o, lt ls loglosl to ûosr¡r ¡ttcntlor' on ù!rl! rpctd'cat to a¡gcæ

thc noløo¡la¡ cletrt, üo tcat thc Ìrmogonalty andl to oodìtrt ttrat lt

rep¡¡c3Gnt¿ thc !toD@!crl.a fe¡¡¡ 66| üf,r¡ålor (tn r¿æ oî ø' ftqt r¡nrn¡ppætcil

anggartlma iE tbÊ Lltcraä¡rcÐ'?l oq¡oã1"$l¡g tbc pøriblc d'etcæ

of la æLco¡I8' ælgþt u¡út¡ sf r¡æaæ ( ru tOrOoO), tUc laütcr polrIf

rÊqufur! oarcftrl Grd.t¡et{.onbafæe thc tcilE Eomat', ol¡rÞt aetcgorloolry

assfgpså to tlrc tro Ð oqroænù). flre dtÚ:hrsá'on of, tho gulpltltc

ÉodtftcitfeuofurÊagtdtlwboôlaougse(l.
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(¡)

Â ôiÎñrrfon c{pcrt'nßut on s*qrilc 6 (.f ' f tO.&r) ln a

bnrffbmeat erlph,'te rolr¡tLon (o.otg NâcHPo4r o'oau EIdP%, o.otlu

WarSOrr O.Ol!ilú ìIdS¡O,) , Þü 7.Og, gava thc ùsc¡r¡cd, cìfffi¡elon oocf;Êldsntt

9u * î.8 z 1a4 ø.2¡.o.-{ at ð.ffiê, cwz,ratc¿ to tetôr. 8}¡t

ohar¡rræac o,f thG trl.tt al bo¡nils'y lao agaln &ðæ¿ raÊl¡f¡øüory ar

ùhr At vel,r¡c ra¡ 16! æa. f1rcst æ¡¡raæd, to bc no v¡rLatloa I'n tù¡c

ittffìralng ælutc Íltt! tts*r t I,g/ JT er¿ YJ üurr ttuÊÊ lrr!æ€ndtrÉ.

Elrc dætatlon 
'.tph¡ 

E[g. (T-5b], car mutoù1y æall*' 1n

aagñltud,c ttran tùrat sù¡iln tn RtS. (V-:e)¡ it ËhoúA þ ætcd' teat thl

¡oales c&¡oac¡r fæ thc vcrtloel s!Ê8 ena ðtffa.cú. Thl atdlfr,¡g

eonùrerÊ tr¡ tlltl¡tt¡tftl of tbË p¡ouq¡æcal eûfoot of, nrlphltc on tlrc

r¡nrtæ. Ncry¡rthafc¡g ln oø¡rrfeoa ttth ottF rceulta, fæ oru¡Ûc

thotc grcæste¿t æ onalbr¡¡qtn tn Â¡pcsràrr l, t¡Ê o n r"*. valt¡s f¡

ralatlvrly lggr. CorucgnsrrtJ.y, thc follorl.ng fstato¡ra lbq¡t¿l b.

carcûrl,ly oonsl.d'crcd,'

(") Ás thû dllfl\¡ol.on cryerlncnt L¡ oorÈ¡cûc¿ Trlth dfalpc¿

colutloru, atd, tùrc ¡¡lotcln baars a rat ncgatira ohægct a nogatlvc

tncrærú o4' ralt m¡et bc 6l¡pæ!.ry¡o¡d on tùrc po¡ttùro omocn¡tratLon

lnsænt of protcl¡ at th¡ rtorÈ of thG qrcrl^rocnt. hovlilsit that

thc flow ed' aatt (alc to thls Donúe¡ coa¡ærÈration gracllent) Broocc¿¡

ln thc BeflË dlascr!.bo<t tn å¡¡ndlr 1, eoncldæatf.on of lt¡ ctfaoÈ

ço¡Ia glvc a læglr wJ-uo f,æ oR,o,. MoæoryQr tsc ahrpe of

tha rca¡Lta¡ü glrrvt rot¡Iel bG eLtæeû; ürc !0å¡tE¡ü tüldl prcatEably

bc shlftoif Èo tÌ¡e rldht. In ùhlc eàæ, hæevor, no attæpt va¡ medo

to ase6¡¡ tho raagnltr¡¡dÊ of tJre butfæ graðtant lr¡hc¡rcrË on tllal¡rd-a
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!r tå. es¡1ry't[@t t-Erol6.¿ !n a¡dgÉ.5g a &argO to tbo upaÊÉ

qræl.cr pFtsæt ütrc osnd.ds¡'Êrl ¡ndrlbÍtlæ.

(U) $Ë raarlt¡ on æalh¡oXa ¡lroÉilerf avLilaroc futdleatltrc

of a flon of tmfFrr reltr rcal.¡Lt¡nÈ æ thc f,lor oú proÊcln" fhf¡

cffcot ta¡ reflaotod, É s Pg!¡slgg dlavlatlon fn tha tr'ngc ttcvldtoa

clLagræe. In adttlonn lt qçlcæ'c¡f thct 1ægæ dl¡vletlos sqrlaÌ

bc crycotcit tf tb drarg! on tho prdcln ru{! t¡cßoæat| Xt ts

Xtkely that sLa116. GlGstrootatlc ærP$qS of lon flonr¡ ooq¡¡r ln

tlrc¡ ur.r¡¡c cqnnlnants. Cmecqtrcrtly lt leay lro lrylteif by .''aI6O

tùaÊ tht óss'vcð tbnrl¡rttons oüIð bo attrihrtcd.r ln part, to flæ

lrtcraoú1on cf,fccûs.

(") .û, il¡rtt¡cft poaa15111ty crtata th¿t a eslt æst¡¡t of

fry¡rlty u¡¡.ûlat€d to urrcesa ras lr¡csGnt' Ln thc aq¡lc. In rcçral

uttraærûrfñ¡gc pattæna, pdlantsly thoeo fol¡nd uafng eæplcc l¡¡

I anil g, tb ¡ellaotlæ tdø gfeatf.ûnt obgcr¡rcd naar thc ælm¡¡

efürr ,O É1¡¡. ra¡ too langc to bo acoqrntoê fæ by the af,]tgltt ¡tittst-

rttn¡tloo of tn¡lìfu: ¡altc cüldcú ln cøtrol eqrurLænte. Âoæsdlngly

1t was etÈr:lln¡t¿cl' to a Easr@oilcst¡Lâa rryu¡{ty o'f g ¡..5' rn t}raas

raqrlcr thc pneacnoc of alcetro¡rÌrcrctLc oqoær¡t¡ rlth lol' rûdb{ltti'el

(4'. FLg, (IV-t)) va¡ a¡coolatod rltJr ttrl.a fq'rity. fr¡ arl

p¡rùsb{lity !.t rras lægúy oonaanaralln B, è proùcln trtth a¡ S of

,l*r22 rhÍoh a¡ryg¡aru¡oe sloi/ly frtr Ja* Bean Hûel er6. æo21

Ítlc ldc¡¡tlf!.oatton rar or4pc.td, by {rho crslnatlonr uaå-4g a ¡a'Lcre

cootrp, of tlrc 1¡rcolpltate obtalæd. by ¡ta¡¡Uqg so$¡tf.øc of, thc¡o

eaqrloa at Oo fæ actual ða¡n' L,qg rcêdt+Ilke æyetala çlrc

obsæ'neal a¡d, ultraænürá.fuga1 analyrto gl¡wott ttrat tho e4¡nmatant
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¡olutl,oa ooatat-üal e roùrscet e€R¡¡È of ttË S 4-6 qroænt'

pcr¡fatcnt qpllccPanæ of eæ¡rdvalLn B 1¡¡ ærta''n sqlloe Gttt¡n âf\Ë'r

tuo rcæ¡nÉrlll,¡atlone nrst, It 4¡Bcara, bc attrltn¡tcd" to thc rall

kp¡,n vas.f.ùIc ueù¡rc of thc sgs¡r a¡ as¡cæaj[ a4ùcr prcpæil frø

tllff,æant batohs¡ of meat dPPGæ6fl v[¡'!uat}y fræ of t.]¡[s oontæl¡aaÈJ'sn'

lltrLs rr¡ tÈ¡c cræ ült¡r l4ùe 6 *rfofr ¡ro¡ u¡od' fæ tha 
'llfñr¡f'on

rtrd¡r.

In viar of tbos. ænct&ratlon¡ lt la clcæ that Ìltùle oan

bo dtãGhroGaf ær1€Ëfl¡t"ng tho honogg6lty of the gl¡lphttc nodlf;led' fo¡'m

of r¡reasc #o¡n tha tllflì¡elon gà¡dle¡. g¿¡'!¡{ntÍ, thc cbsc¡'æd

tlcrlatl.wr¡ en¡¡où bt t¿ksr a¡ iþd-¡|vc Gnr:|lÊI¡og t'hat urea¡c 4ccd'cr

od.rÈ ELth iËffsæÉ dlft¡af.on Goqfelol'd¡tt'

(t)
It rl30 follonr ñæ ttr¡ ùÛr€ co¡rs¿ik,Étæ¡ that t*tc

r¡alue of Ð ¡ (tør.ort egrcû! $¡ltË alosaly r,ittù that fcnrd by smnr

ut al.t8 u¡¡É6' liû¡uùLoct aonilLt1olls) 1a noù tb üf;euc1on ooafillcùcnt

4rprq)rl.atc to thc srcdbcrg nol.cqrlar rlÞlgþt cqrrcaalon (Gf,. tù¡

e¡æt foru of tr¡fu cqrrorolon dr¡3n by Beldilt¡¡4). shGrsfora, thc

neanlts tlo not eI[æ e ¡¡c}LùIc v¡¡¡8 of tlp ¡Eolcqrlæ çao{gþt to bc

dt¡r{vsd. If tb eù,a¡¡olatd ættlsæÈatl'on ædÊ[6fcDt L¡ a¡lphLto'

särr, å.¡ o@1æat vltlt tha obg'Ia!ð cø* t^r¡o tuc a'rlpbitc) trrc

er¡parcuË v¡ùus Ef thc molloqrlar t'td.gþt t¡ 55Or@O F t"f4g taþn

a¡ o.Zrl8). Ehls ¿tffcrs fro tlra ¡rraarntly aæc¡¡tecl' varuc otr

¡r&rOOO natnLy bceust S¡sr¡n ct *1'18 ¿l{<l ncÊ attcq¡ü to crctrqrolatc

tþlr ¡crtlæ¡Ê¿tLo¡1 ôaùa. Høerusr, ttç valr¡c of 5ætO0O leal¡Àost

oartalnly irporreet rnð tÌ¡Ê urw'talr¡ty cHBIthâllær tJrs lnaôvlgcblxtty

,:.
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of plaarag uú¡e rc].ianac ln aal'oulúlona fryolvfng tÌ¡c uolcanlar

rGl.ght.

A boÙtcr proæelr¡rc to cve,luetc ttro aolea¡lar tågþt rclrla

bc to aæblm 
";^ - 

Elth a gLullcrly crrtra¡rolúa' I n¡ lf, gucùr a-al)),
valuc Eqrû avall¡hla. Ths l1d.üations of tho iltfñ¡tlomctcr 8v&11-

abtc 1n thæ laboraÊoarlca ¡rohlbttêð tba <üE'eoù aglrllcatLoa of

cquatlon (f frV) (æc qor"i.uøbal acctton). A act'ie¡ of dif,fìrst'on

expcrtrumts at cllffæfft Drotcfn osnstritratLonc rorrlct tln¡s ba rcqut'red'

to cÈtoL¡ thc crtrapolated, valu6. In addlttonn tho Srredberg

a4rrcasl.en l¡r lts af4rlcot foræ Erpll.ec strLcrtly ùo tro-qroært

systcna 4r¿ vtl! tÏ¡¡a be va$ð only eo far a¡ tb s¡rctan urôalæ

lnrff¡rts.rlBhtte-lrator q,prad.u¡tcË to sr¡eh a oJ¡atGEE. HæPça. lt

cqrlcL be arDlLccl ültÌ¡ s@t oo(ÉldilonÑ pro'vi'ðcd' the protcLn (r>cc oC

aay lryurfty) vas aleot¡qlc+Ily rnrùral al¡l ttæ csÞosntretlæ of t'ho

buff,er altð rst oJEæcA O.7Á.ë'ú À prul{m{¡n;y inæstlgation en

the cf,fccÈ of loYunlqg both tfro !.onic strægth "nl¡ tho pE of tùrc

Bolutlonl l,¡ thæefq¡c ôcd.rùIc. the lattcr Poûnt 1g of parÈlo¡Iar

inûcneg.t ss poÉlblc ftØ fnþraoûLon effboùt vurlð be re&rd' a¡¡ ths

etrargo on thp protaì.n .reail.ee!êd., ad. the valuc of 9o "*tra
cørêa¡ron¿tj-ng'ly e¡prood.natc Éo¡t closaly to the YÀlut requfu'cd..

Ere anræy oa Êæ oil¡ tha a@plloatLons l¡¡rpllud Ln thc

detosnlnatl.on of a nolLùLo Boleotrlar ætght frm ctlffl¡ÉLon en'l

srdl.Ecstôt1on æanrrcn€ntr shsa otcæly thc rc€¡t fonr uore Alfìt\¡slon

et4clLcs ani! gribdÀfar¡r tntestlgatlons on tlre offcst of vs{atlon cf

onrrlroær¡tal eoãi.ltl.onr. Tt¡o lnterpretatl.on of borth o'f theæ gå¡iti'es

wqrld. bo natcrlelly f,aoflltatcrt i.f l*ro heoogorælty of tlre rulphitc
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üoüfÉd fæ of r¡ætat cculð bû ilæonllrrÈccl by ¡æ othæ rF*¡!'

fb!.a æpøt 1¡ eæslilød la ü¡Ë Ë¡st ehq)tæ'
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(t ) ¿ illcæstllocl outll¡rc of bq¡ndæ-y a¡¡tltt¡s.

Analysla of tho bqr¡dE¡y grsrfurü q¡rFÊs cbe€rTËè la

¡cdtnontatú.qr lslocÍl.ty c¡rpcrlna¡¡tg 1¡ ln pr{.rdpto oqrùl-a o¡f gÊvlng

e itt¡trilnrtlm. of, ths sd.tÉEtetlo¡¡ æfflalc¡¡tr of tht wlcqrlar

æcd.cs prcocut f"n t t6l of thc ¡rqror'fl'on of, cr**r gllcÚtcs tn tho

colutc.l In praotíoa ttrc dcû,anfif.n¡tloo of ¡¡eh a Alstr'fbutl'sn lt

oc4rlf.cetcit by rcvcral f,e¡vforr.

EtrúÈr rdtal dtlutlqr a!'l tb tncmcaæ o'f granl'taËlmal

floltl rlth dll¡Ëa¡ro ft@ t]Ie 64l€ of roùatlon adìfcst tho rhqrr d¡

tù¡ cryæf¡ontal ¡&l!¡ncn pettæn. s[g6 and. Ë,os2 t r* fæ

uletad. er cqgetion rúrl.aÌ¡ ¡elatcs an¡r Ôaælod, refia¡Ètç lnilcs g¡.dlcnþ

Uq¡n¿æV 9¡6ìúll to an q¡pe¡cnt r¡ill¡asùatlon oocfCt-cÈ,æ.È dl'rtrlbtrtü.ont

Sr(g)¡ tb itlctr¡blrlnon ótâtn af l¡ frcc sf tl¡ce¿ cffosü¿. tu

fì¡ncrùlon g{ô) b dtÉflrtêal Es f,ollom¡

-\J (t-vr¡dn

d¡sr(ô) I ¡*'3

úü.Ê A¡/a¡ . tt¡c rctlaottls Ida¡ grd{ a¡ü at ¡

cù ! tzhc angulæ rnlool,tY

t I tlrc ttsc fì.m ttp eo@.tr@Ût of sadlnøtaflqt

ô! ¡ thÊ tstat rcftastLqn l¡otlæIlt cú¡ the soltltc aÈ

t¡O

ro ' tht Posftion of thc noErtso¡s

r ¡ tttsùar¡¡c of e l¡od-É ln th. ba¡nilary frtu tho

oeutrc of rotatÍon"

lls vrluc of ô (a rcùtoâA oæ¡d1neto rltJ¡ u¡d't¡ o'f,

¡¡dtf¡aËrtLo¡r aoaff,lçtcãt) Bqy ba anltcrrmlnctl for oagtr polrrt 1Ä fhÊ
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boundlary by cgploylng {ùc l-ntcgretaô fqæ c? tù}. eb'frLd.tlen of e

ædttæ¡rtet*on oocñelafcd. 5

ô I (z-vr)

Å ptoù of 6 yr¡¡er 
'¡ran! 

tlrr oærcq'lott¿I{qg St(ô) valucg glrta a

p¡ratlsadt üfgtnfbuÈlor¡ rlrtde rcprcstrrtc t b a¡p æcrt rillgtrib¡tlon

qf thG aqdlJ.æ#cËlo¡r cætf,Loûcrrt¡ of thc ¡cdl'æ*fng cpeo:lee on a

rcfrsotlvt t¡dæ aoær¡tratl,on ssala. Howarr tha rypener¡È <[ldt¡{b-

utlo,n vttl ¡Gfteot tþo eofuaf beterogæalty of tbc auplc only 1f

illfftrd.on ¡nil oorecntreùfon-dlepandrnoc cf,fcsta æG ægÉglbl¡ ¡teÀ

tJro rycolflo rcfra¡tlvç trccææt of casÙr apootæ 1¡ oæ¡tæt. Hæc

c.lúq'cÈc p¡ooriù¡¡c¡ m¡gù br qùo¡rtl ¡lrcn t4r of tlbcrc af,fecù¡ ora

pronø.ngcd.r

xlh¡ cfìfÞot of dlñfùslon' rûun srgr{f,tsa¡¡lr EtY bÛ êl:t'lnõfcå

ft@ thc qæ6out altgf¡lh¡tlon by ctr4rotatlon of 8"(õ) v¡.þ¡c¡ for

e ¡¡¡mbcr of ô vatuos ¡t dltffercnt èl¡ee¡ dt¡rl¡¡g a ¡cdlncúaùlou

c4¡æLucnt to lrÉt¡tts tLpe.Þ6 Ehf,a prooeðrrc utlll¡ace ùta fast

that tlrG 4mqltng of tþ bannd,ary ôre to tllfitìrd.oa 1s prqretlosiå-l

to thc rquanr r.oo6 of, t, rhcncao thc 4rrcadlng ch¡o to ths dLtffersrs

tn ÉcaüEcrtatlon æff,Lol,ontr of tb r¡rcctca pr¡EGnt la dLtncafly

p¡ropqtloncl to xt. lhr¡ rdr¡sr dlff:!ìr¡lon 1¡ a d.gnlfloent ofîcoÈt

op Ìras tha a¡,ps'c¡t pæaûor of thÊ ¡hæsnlnc o4' t¡3 *r(6) - ô

Glt¡rroc wlth tl¡¡cl thls æs¡rc beca.r¡. t'hc of,fosËc of cllfll\r.clonal

¡proadfns beomø rd.atlYsLv Loeo l4rætant a¡ tt4Ê tncçeegest unä'l

tÌ¡ay ilteqtllsar altogctùrcr et t¡llrd.tc t'lm. Ího dl'sblþutloa

ótaLd, Í1I1 b€ th/Ê iüctrltrutLon of gt¿tiæntåtfø æffl'od-esÈs

r{rAJ
,¿2 r
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tlth tùto Gûfc€|¡,s ú oøocnbaäon dlapcdraroc lrycrl4roæi!". ShG

Xattcr cf,fcort¡ nqy lD ù¡rrl bG cjlLnj'natcd, by Broooiùrcg vh:lù aagrmo

lIæar, anit hnøn, cls¡¡cnit¡¡æ of sodLÉürtatlon oæffflcflæt on Gonstlþ

àratton,þ9 .ÀrtænstlvçLy redlncÉatLæ g¡çcr{-uent! at a scrlcg of

atffænù ooasr¡Þatlonr o¡n bc pæfæit ad thc ðtf,f\¡sl'on and'

it ltutÍ.on ldædont allrtrfh¡ttæa ørtrepol etod, to tÊ3o æþ¡ltrtÈloa. l O t l l

l!Ìra poa:lblttty of th6 o¡¡rrf6¡46 of [ttt}a or no hctaro-

gÈrnfty 1n tlrc Éoiüftcil seaplcs of urêa'sc la lery eürorrg. trûoxrcølcr,

tl:tG ¡ssrq¡¡bly lalrgO valuc at Ð y ncporfuit ln ttrc prcocill¡g oh^qrter,

6rrgggstr thsû tt¡B dËffì¡cûon cfrect Eg¡r þ6 1æg9. In s¡ch gaacl

oæsl"dþrù!.c oarc ta noqufrcdl ln ¡cùcsttag a a¡lüaÞlc crtr4rolatlon

proadrro to a,l,Lulnnte tÌ¡a itfffu¡ton cffcot.6 Bå1ûfún6 has ¡t¡crn

tåat thc calq¡IotLon of thå ltârdaril devlaÈlm, ¡r, d thc sodLuentati'on

oocfffto¿cÉ rltcffibr¡tLon fr:u 6 2, tb !.aod aæcnt abqrÈ ttrc ucan

ï of t5ç bgì¡ralary g¡arllcrt or.rnr, wû¡¡'d bs ¡¡sæ uoanf.ngfi¡l' unilcr thcr

ccLrq.uata¡æ. À d.eùsllcdt oquatlon hae becn dbtatnsil ry'easlng thc

üt¡o a!¡prdcnæ of thc cæ@d, næsnt of tbÊ graiuctft at.r¡¡gÇ about thc

Ðan, rhlcþ e5lÞllec to uatofi-alc drøtng a llnaar i[æcrÉcruc of S on

oA)' l¡tÃrcù¡oc¡ to a ¡tnpleæ fo¡u Lf tlç <tepodcnoc le ægtlg!'blc'lo

lfhc o4grcssLon hr¡ bccn qplled ln a rsore agrprd-uatc CæJ 2 
"o¿

prová.cùedt e anltóLc tcg¿ for the hcrnogurclty otr tlrc E4t1â¡ bt¡t tùo

aEE¡lloation rrcillc¡ on tha c¡tlsatlon Ûf th3 lÍæs eleln&noo of s on

C, In vlæ of tt¡o rco.rlts plottedl ln Fig. (fV-t ) tnfe ¡roceduæ le

Eot Érfcûly a¡plie&Ìe to thc oa-sc of r¡¡ea¡c' A¡ en altcsr¡blæ

BûdßlI frt" ¿¡6v1lcdl an øtrqrol'at!.onBroeôr6 to 1nûL¡¿te tlno,

üû.6h 4pllca parüt e.rlæly to easGs ùele tho cf:foc'tg of clllìfl¡slon a¡e
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langg anl tba hctcrogülctty orf tho aøple l¡ s¡rtt. lfhc Dc'thod t!

c¡rgtrùEtl¡lly rçq¡trloat, ln¡t rea rnrooâaðû¡lly æplicdf to s¿tllmûrtlon

pattctnr €Ètafulcit rlth hog ttr¡æogtcbufln (rthtù has d-lctlår ãqpt.o-

soqÉo prq,6gtlsa to urcaæ). A brlcf qúIlnc rçltL w bc lrcac¡ûctl

otr tha llrta rcqufrocl fe¡e' tlra strapollatlost

Þu caslr bo¡dg¡y graillcnt Gtll¡ïD valuæ of tb f\¡¡oû1oa

(6 - Aa ur f,q¡d. f* partlcq¡ls valucs æ *(el/*(6)r* (c.s.

O.2¡ 0.[¡ 0.6 a¡ild. O.8). Ia a¡ænoc th!.c l¡çol'wc tlç chotoc of, a

¡¡ltåIo Taluc of d4/d¡ tÌ@ tbc ¡rysfmcntal rooord' e¡d. the GYal-

uatiæ of ô fra tha oæ¡¡¡arorûtng v¡luc o,f ¡¡ tn praøttoG t' g'æh-

loa} lrrtor¡roùatlon proocarrcl5 f" .rytoyud'' Sot¡ of, valuca Bsy bc

ôtdnô¿l frcr botlr tho tralllng arrd, lc*¿UCg Gð.gaõ of ths borndlæ¡r,

s,nal, Ln tbf.r rqræt, tlÐ nctboil 1e apæLæ ùo oùþ. tÌgpronoùûat

rûrarc cquatíooa m¡st bc appll.ccl to thc rùo1o bq¡¡¡læy GLllFFtl EhÊ

yaluo of E !a fq¡g[ frø t'ho ratc ú BorúæGnt of tbs poalüLo¡l

oorreq¡orrtlng to tbc sgu6c rooÈ d tlro aeær¡il tcsürt otr thG Èqteilary

(ltFtrlo lhe proæiùrro [c a¡E¡ft€d to æVcrd €Epoa¡¡ras 1o ttrc orc

a:çcrlncrü, tâk n ac !ûdLÉÍtation ProacÉd!. fuf(M'n a¿tggastctl

tt¡at a pLoù of thc (6 - Ð2 v¡lr¡cs qgsl,nlt ,/bî e aho.¡lô c*trep

polatc to thc orlgln (tUo po¿ut 0rO), 1f t53 Betæ1lt aqn; hcÊo83¡3Êq¡3

¡nå otÌ¡cr ef,feots r¡lrG æglf,gtblc, Conelel¡cratloa of tlraso Lattcæ

oqælloatlons rlll b dpforrorl uÉXl thc crrtr4roLatloa ¡roocðrra

ha¡ bcen æplfcil to r¡realc.

(¿)

raoa.so fn ft. praæq¡- of--A¡lPt¡¿!q.

ÎÌp rcff¡atlct lBdløG gfdLeont bæ.ud.ay orl1ËË cho¡cn far

anelyrtra ú!flt obtsfncd, by edfoanttng ctl1ffgrêEù cøoer$naÈLons otr
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ræplo 6 1¡ r ÞuftrE'Gtl au!¡ùf,te ¡olutfon (O'Obg H{FOb' o'oãU

ffifOå,, O.O5{u ¡bzP} o-i[ O.Ol ril ]þHSOr). Àll o¡¡¡ælncnts waç

¡¡æfccncil ú 4116& Frpr!ûr, at e ùcqlæatrrnc dtbln O.2o oî æo.

Vetu¡ld8!(ô)d6A0'Orsoûor¡¡¡ilfiæe¡*l¡offq¡r

Gqpoü1¡{ra, tr6 et nagulgr tfæ lntæaL¡ ln t¡Þc oæ Ggm't'qlts

thFoc aqræatc cq¡cr{oæÈs, pæ*'r:nd' vlth d.tffercnt Brotaln osrcrt>

tratiø, rcc a¡¡aly'¡cdf |¡ thta ra¡r. (ff¡c æaÈof ôarn ls u¡d to

.rçùarúac thrt thr veluc¡ 93 ô, fo¡¡ð e3 äo, h¡rc røÉ bccn oæcctcd'

to rnatcr). Flg. (Vt-t) sfws a t¡rplcal roeult of, ploùtttg 8!(g)

agarneù trro fæ fq¡r eqros¡rct$ of, tlre onc e4nrÉ'mcnt. Er'd'n^ctlon

of th3 nolpalj.æ<l dlirrtrlbr¡ä.ons netuals that t?rcy arc Fæl=y

r¡mrtr{eal. åIcor lt f,¡ rryparo¡tù thot thG rütg3 * ôaro valuql

progrclrfinx.y ðcæoascE Èø 12.6 SrÉcrgl ât tÌ¡c c8llsst tÍ'æ

(¿e*c¿ a¡,ræ) to ? srreilbægc at übo longost tt-EÊ (sou'll cr:æ)'

å¡ rc bæ tænr ühc dl!Ëþ'l}nrü!.o¡l a¡tc orùy æparsnû bcoa¡¡c cÉffuctolr

GDat thG <lçrornÈlcnco of S on C havc been S.gnoredt. The rGasoaùly lE'gÊ

valug sf ÐO * the prognaaEiæ tþcrcaaG ln thc rangp * E^rÞ

valuc¡ t"ltb t-BffGed.4g ttac sr¡ggcsts that thc sprcdJ'ng oû ttE bqrnð-

alSr ärc to ilffflrd.on 1¡ t¡ha aost tq¡o¡¡lmt of thosê fæto¡:'r (¡cs p'

1Ílr. ,Àooæü¡Sfy, üh dL¡ta ¡æa $¡bJcottal to thc nst¡661 a¡tllnod1

ty narerd.n lJ

YaÌuse of tbs t\rroùton (ô - ã)A ç1g= f,qrr¡dt lìrcn crær1y

€¡pou¡o3 aÈ thc 11L¡ßGal valr¡cs oç gt(O)/S*(6)r"r. of O.2t O'&t 0'6

end. o.8. ÀIthüdh boùh atd,oe o'f thÊ Èq¡ndg¡y lf3¡3t ênalvEGd Ia thl's

rey, thc wr"aryoraû1ng velucs of (ô --")Z ptfo6ù to ba css66lally

ldtcd!,oal. flhÊ ¡rod.tå.cr eo¡reæo¡dlqg to thc sq¡ent roort of t'ttc
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lGco¡â¿t E$cú otr tlc baus.æy greûtæû ola''FlÜ çee u!ôð to ôaf;Lna ¡

for cash q¡æl¡æ. QoIy ¿ A.5Íl dLfforenec axtstoil bctwccn thccs

valuc¡ an¡l tlplc fq¡nrl clthrr by evtragtng ô veluaa (oalarlato{l at

aæ¡r¡L podü.o¡a aÉ¡ros tho bqrdrry) ory by 4loyl-ng thc rate sf,

novoærnt of tba eâ¡tün c'df,nata. A plot êf (ô - Ð2 egd¡Eft

üf.l & ,* .3 g¡.ræfü6¡ rbñ J r þ l'¡ ¡frcr¡¡. La Fù8. (W-ea)'

OËh¡¡f rcmltc fc11EA çfth 1ææ pg'gttf-t! omoontr¡tloo¡ wc¡ro of tho ¡æ

t¡rpc. fhr aËtqteð etr4rolt gtf.on (ùU1ca¡6a by ttrc ila$c'f 1f¡ê)

ls sütü¡b r¡æatlsfaoÈo¡.y â! th s¡æord.wætal potLrÛs }le on ã cl¡.rfËr

üæcwr lt sbsr¡ clecly thßt tJ¡G valuc¡ qf (ô - ;)2 oloody qlPrqP

l¡ata to ¡ero at lrÉlut.to tlæ. fh¡.s lt nay be aø¡a}¡cþd' that t'hG

e¡If¡hite noillflecl. f,q.n of ureå53 dpc¡ noù strcm aqf ncasr¡rùlo bcta'o-

s6Elty ùæ arbJeaÞd to this tcsÈ' '!hl's oælr¡don, hoærÉr, la

erbJeoG to trc t-qortant ll¡ltatLo¡g'

nlr}d, lt ¡mr¡t bc etrcasci[ that the oæntratton dsG¡au¡lorsc

of thc sGòlüêlrtatlon ooGff,LelGÏIt has ¡rot bcsn oo¡¡s{(b:rcd'¡ thls cûPeot

nq¡r tarra to nash any aught hctcroggrity. Hovcrwr, cr¡rcrrLncntl

'.,n. etro¡cn *!ütc tho accll-æntattø Eoqffflofcd ras tithfn tú of tts

valrp at tnftd.tc dflutlo*í' lfiæsor¡¡r thc etrq¡olatlo¡ proocere

¡'f¡crídtd, ¡d¡Uüo¡ral cvtttcnoc t!¡at ùbíg cry¡ltcatloa wq¡'ld' noù natrodlly

af;fcst thc valldtty of thc oæl¡r¡íon Elg. (YI-a) *rpn¡e tlrc o¡1ñoet

of varylqg thc p¡.oùcln conoc¡1þlatlqr cnå ls ty¡¡toal of, otl6' rcerlt¡ af

thc c6r t¡6rc. îþc crlltg arc dtrylaccd tloglurô gtlt}r lnælcq¡#qg

púotsfn soneeüsttoar tn aaoorilrnco rtth c4lccrtrtl'on' tho aurovatu¡ts

l¡ Dot na.keclly dlif,fonc¡rtr a¡d, ühc o¡¡¡wee crtra¡rol¡þc to thc ort'gLa'

Scoordly,thcappçrcurtbæogtËttyotrthonrlphltcEot!,.f,kir
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f,o¡n o,f, u¡laaÊ hag becl clæon¡rlretd orily unðæ oæ ¡st of qnr{uaÉal

cædlltlono. .f,r LnwstlgstJ.on of tÌ¡o sffoot od¡ altær-ng the ansl'rorl-

mfrtËl oodjltlons Lcdt to s6r r¡.æryÐatd, re¡nrlts, rhlch a¡¡e Pcrtlættt

to tlrls polnt.

(¡)
of r¡rs¡sc ln the-presenoa pf srltlhita'

(.) lho eftest of PH

g4rlc 5tæ iltalycect agatnst En aactste lmffcr, ptl 5.62,

torú.c str.gngttr 0.16 (O.O7!ú sodJ¡m a€etet€r O'O5M asotle e3fdr O'OF{

os<ttrs nrlphtte). EhG eolutlon (çfrfofr hd preot¡rltatedt altghtly) ws'E

a¿dtnontocù¡ tÌ¡o re¡n¡tt tg shtrn La Fl.g' (YI-5a)' sno pedcs Ttth

,','Yaluc¡ú1-e1'tîål8.?sædborgÊareevldlgrrt'Thccffeorbva¡

nquateð 'ç.tth ra4ùc I, both t¡ thc presÉncc a¡ld ùsênco of tbt s t]-6

fa*r{ty. Tho sollutloa fon thc lattar oqrur{.ncrrt vas prc¡rard' by tihc

clooûto¡rhøatf.o fÌactlonatS.on iþ¡crtleil. Moreææ ln eaah caet tù3

9*Orr tZ.l cqrorp¡rt rcmafud on re-d'lalyets to Ë 7'

rhcf.qllcetlonofù}¡cæfl.nd5.rqgslgtr}ratapoætlonaftho

üIìù&Bûr ln thc prr¡ü¡ao of arlphlta, ctocu not ruat-u t'Ettoú ât sl

R.lr¡or !'n t}ul anùil rangÜ, ht 1¡ tlrcrwrglbly cbango'l' Bhe PrGætìæ

of furynrttlca dæ¡ not prevent tÌ¡l,s altcratLon It ¡ceur prob&l¡t

tJ¡at tlrÊ qpp!ûra¡¡oi! of thc alcn ¡cdJ¡asrÊlng o*çonent et SI 5'6 I'c

arsocùated wlth tho nrclco¡rhlll.o cileecvage of ¡r¡ I'r¡trsolcsr¡lar dta¡tphlcle

bord., shtcb ie r¡où revarrabrcr fc ¡aaoùr.on at htgþr ¡iH valuee.

Ttc reær¡t '.rk 
of ccaü ar¡il r,oonltdL "o 

the séË!'on of arrphltc on

thc ctlar].phl¿G bonils ltl rng'¡}tn pronlðes ve.luùlc natanlaÌ for

eoparl,aon In thc pro¡roeeil st,.rcãr* fcr lr,guüJ5 ¡¡"t" cllsurPhfdb



(o)

(b)

Fi.,g. (vr-l). SerlilrentaLlon d-i agrarii$ of urease in buffered' sulphi'ue

uãifi;;;"(""eri*"itation rrom right to left)'
(a) l:anpt e J in a-cetate br-rfJler (ionic '!!rengl'f 0'16'\-/ 

pit 5.ø2', O.O7M sodÍum acetate, O'OJI'Ï acetic acid-t

O.o3M ittarsO5),

(t) sample 6 in phosphate buffer (pH 7'O, 0'0OJM t'Ia2lIFO4r

o.o-oru I{tiPol, o.o5l'f Narsor).

,t

t
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b@it! Gd.t!Ès tro Jcl'n tbo å' 
'E 

f B årtne t.d' t¡to tbûrit fæ an

rgügoe¡"Ír-Egtctncnrddhrc¡6aÉlltnthcÂdrrln.E¡6tIorf
ttrcæbæ.l8@ùdrÞoolcargtlbyarrBbdtaprovlðcilth¡ææl¡arÉ,rl

oomiltË,@s üañt aæcrì¡Ily ¡aü'catcil¡ æ¡rtccil 
'ltfftcaaoo 

çro alro

cbg"ruð!.BttEær¡Êlvl.tyoft¡h.8cbd''IB}Ú&fltra¡fqld

thåÈthânaJæfaot88c'8æ1ryttr¡¡cf,lÜc¡t1lec¡¡dth.n¡oùcqhlllo

cttrÈ by arfphtÞ (G possúbty¡ bt-e'lBbttcl6 at lor p* valuco) rae

tbortcÙrægglnt.brrreÉ'dtyoútbËbd'.hthtÉ¡nal.o¡8¡thÊÙa'.

fìoÚc,l.t1¡ræqæc¿tt¡atærGEqÉldrælærlarillrrrlpblðbordl

d.ãù !n ttrc Uär, 2D oqæt of r¡¡Eaæ tn e uagatfialy ùægoa

ewfræS rt Iü ?. f,lpn thc Cf l¡ tqrr¡t' t¡¡t nct ùægo ffi¡rorôc¡

æo G a pæl'ttæ vaü¡c r¡Û¡f thÛ ryProesh rd ¡tùa* of Út¡¡Pbtts L

frdl.lt¡torit lts æa¡oq dry cæly gc of, lt¡æ totdt æ'c {Parctrtly

olcad' uËF t'bæo cæitlttonr l'r ô¡asc' St¡lls tib¡æe3t @t14Ûtl7

hrs Do't b.ß lÉer¡tFøùcal¡ fæ øqùct oc€c'l ¡d' I¡ærEg fc[¡!¡l tttât

2.5ðlr¡¡lplrt.dlMil'rnlg¡IfnærooJ'oæutlþrrrl¡lhltctatùtÉI

r.qg!7.6L¡t¡oprcræocofpbaryt.!Ër8¡rtoh¡'üddÊ'tËÈaûrlil'Ft

fuurlaÈo an qùanaùlæ'

. tht rt¡r¡cU¡¡ú naù¡re of, r¡r ftræolcq¡lar itlanlpbl.lb boü'l

lnurcr¡¡ltotroæ¡ar.æorot.ffi¡È.It4paarcuûrk€¡'ythatlt

oos¡tlr¡$cl pd oû o ,|Éræ'eùr¡tn rLng rtnrotu¡e dmll¡r to tùr¿ 6'11

FLng ln fuu.1Lb. ftts odt$rdf'o¡r qgpcsÜ puttotrl'cl¡r atùIct

tbo etùll!'ty bcl4g sùü'fbrrtd' to b¡rÙogcn bdl¡g' It| rrl¡¡ thc lÉra-

e¡r-|r iltnrlpbldlr rtrirago ls r¡sr,rn (*lou fl¡ilt ærrogu¡¡ Lû bovlÚ

*.D erxd,¡t7 ed rlbon¡al'âarî9) ras ontr'y ólg",t't by arlphlta la

tlu ¡[-acuæ of rcagcnrts a¡ah al urca a!ð Susd'ðr"¡'lLr18 rn vla

ofthp¡rcerltarltqrycaraEFs¡robùlcthatthÊbqitt¡oftho
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t¡taqbdrr{ü typc. If tblg urg¡G tbc oaæ, olcærga @¡tit' rc¡rlt la

æha¡. ¡11¡æd,*tùø 1¡Ûo aù u¡ú,tr. ålh.n¡ttæLy tttc n6'tscd'

1Éæal ¡h¡crln¡ral oùægg oq¡ld PGId.t fúc!ã¿l rotatlon d ñegEËÉr

of thr @ro.¡ro Ítt*Iqt adà¡at ill"¡codaü.ou t.Þtrlg ¡rlaæ.æ Ehc

ælcqrlæ *[gþt roqüil ¡¡c¡eata offistarÉ h¡t .t}¡a l$'cÈJ'qral rÉl'o 4rlit

bc !.n¡ncad,¡ e*rd-rg e rd¡otlaã Lrl tho ùærrpt ¡¡dlæùet1æ

csaf,fldsat. Scclldeûlæ str¡tlla¡ on fìe.g.ùúä lr, tlro ¡nsscræ

of throcyurte hac bG€!¡ tdcr¡rratcil, l¡ PaEt, by {rårl.r tb*¡r.

Hær+s thle c4rlå¡¡6þ,æ Ersô bÊ m¡ldæotl YltJ¡ oeutlon ls thl'g

Gart, úñ th6c la e prcmmæd' 1ú¡cù1o8 l"Ê tb tr¡lrp of thc

ædl¡datt@ cæfl|lcÉ.êú fæ pa't oúì th. net¡rleJ..

tb. Cl/c.abüæ arrtlóla ðoc¡ noù PGrd't I ilcfìl¡ûto d¡sd'æ

to bc Ãailß bGtÉ6¡ß tb! thñt pocaúbf.lltlcq lnû tþ¡ clc¡'qgc of r¡ß

lÉa*d¡¡ln bod rcs¡ltt¡g La itlcao€Û.tt'loo tnto ¡rb td.t¡ qPpcara

fanq¡¡¡ctl' If t&t ÞyPctbd.a Frsvo! o*æct, üto *æe¡crt\y

aæ¡fq¡¡ 1116 of tt¡a noilcanls ;!gþt fæ u¡eaæ fìgt¡¡d' Uy Scùtolea

usf4 a iffion boibe@r¡È tcohd'gc uey fllll an qrlmat!'on'

tho cleñrg! c¡! dl¡rlphti!¡ bsa|¡ by 1oú.rú¡g ¡'nat atxoa la cr¡rcntly

bGlrlg trvcsttgatcðz' an¡t a poralb]a æcûLon bc¡ùmca thtt gtuðlcg

fqu¡ ¡ (¡rrstt o¡¡ of oørd.ib&lc iuÞrcot.

(u) Dn cffcoû of lryÉo tltræslh

8q1c 6 ras ôia$Ëüð egelütt e sôadcs of, phoryh¿ta bufif¡¡'l

€oübrt¡|¡g ¡nrrFbltc of ¡¡.og¡rcsttvÊly iÙocauastng Lonto ¡trcrythl

ttu BhOqpersþ anrt cutpblto ooaæúratfoDs lltlìt ad-tùrcr 1æ¡cil

f¡aæenæ¡rt¡.y æ togotþr. Tþ ¡cllt of æôlsøstlng sotrrtlæs of

L

I

;

I
L

I

I

I
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lccr 1od.o lrtr.ngtJÐ tùsl prevfqrely ræort'd l'¡ lllr¡gFetcdl' by

Flg. (gI-Þ). Tb dãllarf.ty d, thc pattan Ttth Í1g' (E-rr) ft

gplrad¡ borth irc e cøpoËrot rith * Sært ú 12.. It t'a unlfetl.y

tlretastn¡ofã¡rÈrdr¡æal¡rrrco¡coflt¡rfté1orlod'o¡t¡grut¡¡

Gqp€û!.q en lnt¡o-cÌùåfn bd't ùLè tr erbæqucrùt'y ctcrd bg

nrlphlta, ar lù¡ I valus €'f thG E¡LB q¡oret ronat¡¡¡ r¡æ3'Èøeð'

IørcçG¡ & 
"aonr 

t2 q¡oæË ra¡ noù obscntcð ú€n ¡gøon¡lt

ùuffu oøÈd'd'ug tuElHt r !Ë ?'4g,, I'od'o rõÊngt'h o'o5 ra¡ u¡til

a¡ ths æltæt. It 1¡ poadÞl.c th¡ù alooirogtatto ldæ¡crtlono

ard' qrcoûfl'o 1ø brrüing (Uotb tryætæt t's klrtlo aùdlcc om

,r"."r.&25) **il tc lsrestl to æplaln th¡ doaør'aÈtm' Horæ'pr

thr tlc8¡rtt aYallùlc sç too f'ææIur{vu fæ Ê}r1¡ to bt JF¡stfflld'

(") nl'gq¡E toP

Sc ó¡æutlæ 04' tb. qgfrare oû eË 5ærr 19 @oænt

ual.roatd.acodltto¡¡}t'.sæ|ryd¡úl4ùteaÈlona.
(1)a¡rth#ctr¡d.ic¡ætbghæogcnltyoft}¡aú¡IP}¡tt'aoar.Êg¿l

fet of urrôæ ãrl' ltEltcil by thc rcstrl'ctcdt' ohod'æ of cwl¡æoltat

ærrilltl,ø. o.ÚtÊl¡lly tbc srgrlca oqrl.ð na't b ærrgú,ilcrgð bGo-

glrDour! tf, ottb thl toùa;l ¡alt oonccr¡hetl'o ql tbc FII of tùô

ælutl.oæ m"a Læedl. Aooæilt¡gl'y ôffifùdø ¡tudll'cg æ ¡¡ot

po.adbbun.¡.roæcllt!'ongrùú'ohætbcæc'tlacllynorcf¿r¡a¡rùIc

toobtatniotae¡1Èùlcfeauolgorl¡gtd'dbtðltß'd'n'Êlæqfthc

nÑf,@lll'.ofo¡æ.thæef,ægthccvaluatloarofaggtrcLtablc

soloø,læ r$d.dbt (æ¿ t¡" golutlqr of tÌ¡t ral*odl problæ cq¡æl¡Àg

thc cfsc o,f tbc pol¡æra rcanltast on rllanrlplrtib q.ort u#'qd

Tqùa bc bc,ttGr æproachd by æthoits L¡sæatttvt to a durgc on

t}coaglãolæ¡loand,torçe¡ø¡aÞlyy¡r.ebaaltoæærtratlq¡
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n¡rtæo,l'tÚ}¡ãil,dtbcnotdtbgücvlnl.farclj'ablcvalt¡¡Ñ

æçallabla æ¡¡f'dæùlc c¡¡tl"m rqrtil bg É$ú¡eil fn tÊfl.føt¡g lt tn

if-tf" oalorl.atJ.æ¡' tbsc fl.cqtÐãÈfy rc\y 6 o¡tùtr dtata fannd

oræ ç1d¡ rsûgct of FË e¡ri!' 1o¡úo elrcasÊh''

(ff) It 3o,LlÇs täat übr ûatunÊ of tbc t'rt f 2 æoErÈ Errù

b. lmttl8aÈGal bcfoæ fì¡Lt r¡æ crn ba rnail¡ oú) thc cTdlùlc klstlo

{l,rta. lBro fì¡d.oøÈ¡t pdÉ to bo s¡tùlt¡hc'f 1¡ #hæ lt oor

gt"Ltr¡tos a fcù-ud'tr sl rr¡arc poaaoaaûg tr$Eto acÈtrrlty 
'$ffìFant

frm thc pæat natcrylal. tÐ 'tfß 
d, Xlgùfùclky ar¡¡l m,q,ronã

tElptqsp*-tloùrrlyrctr.æanttothl¡porlrûagltlg¡o1rç¡aoqlerlø

batr¡crs tù¡c astlyr.ty oú¡ uû¡oæ (¡n tt* PrGãG@ otr tbt s-n¡oroqpbllto

Èa.æ, Hf) rtoæe at ËI ? rnA at pË 5']- $Py fcrd' (ctr' Ëg' I æ

r.ú.25)ttntovcre¡¡æú.oiret74b.tbt¡cülYltyofælutfog¡Èæcô

rtP¡f7çg¡alra¡n1øúcr¡thaesrayn¡pæfrrgcilatrñb.5rrtlr
thrrratlül7.Bhl,rdtÊqaæcolnacùlvltylntù¡aoûilrugpagt¡oca

últh p¡¡erfq¡¡ f,tn¿tngÊ,%'ú'q f5.stl¡lßúùy rndl ft{¡rron æ¡rhaef'ædl'

hoarr'thdltoaflônøtcd.¡alybcútrlh¡tcd,tocq'¡ütH¡bctçcarr

tblaotigorortrala¡¡rtneøtj'vraddtlofqu¡ofüþGí@rIt
qHpær ¡itaulblc tl¡d tt¡. oxl,:ac,t oo¡lal pertly bo o*¡lel'¡¡tl by thc

nrorqËltoalcæqgrofanl.r¡tæ-o}rar'nbdrtËIb.}'p¡¡ltrngl.n

tùGfGçtù1æolf*Sæ,o12æoæÈ¡lnvl,Goftb'Ft'rltaln

GhrytæTrIt.tæc88r¡a¡æablcüoa¡¡urpthcÉæ¡lphldÞsniranlphl'tc

egton&cdl''anlB}¡lilou*ae'lnadallæ¡EcÑat1æIünlrro¡'

It 1¡ lryttdt ln tbLg Gæls¡atlon tbd & S20rt 12 oryæd nr¡t

porû!8s a pih¡ocit rgtlttty (or bo @¡IcÞly Lnecti'uc)' Ijf ùt¡ls

Ër'c tlrc oalc, thc eruryuo rtæad' 3t Fü 5'5 lþEldl dúblt a loçr

a¡rtlvttyÊtt!ileraa¡citatPfl?lh¡¡aægËrol.aqlxcstæcdlan.lû|¡gaw.r
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rt !t 7r d.Ð tùl foallgtlæ of tllæ þ

bc rrrcrsdblc. lfbc rfn¡f¡rgP uoÐ

3pp*t thr¡ qotr¡d,oa¡ frr ealo, af,hr 4 ltr¡. tha ¡æIc ¡to¡'cd'

G É g.! poæcd omry 4# û tbe aoÈtvaty of a soatroû' m4ùc

¡toraòaûpü?rúÆtüt'iltr¡úilGf&ntlc¡lægiltÚ'æ¡'

!B}c 4lerati.or¡ oú¡ tbarc lc,ptl'o òæatlæ¡ q tt¡¿ br*l ¡

oû a lc mleqrlæ æd.cltÈ r'qraatlv¡r fø:n of t¡¡oa¡¡ m¡t rørtn

tcÚatl¡cdt'hlgdr6a.Hætæltclo¿rlyü.rrc¡tc¡thcM'rslty

ofatll{tr.orehtnraatl'ga3londtbSæn'12¡geibG{al'Inua4t'lraJr3

t!,úa ¡tr'ÔI8 1l af¡s{laf ùo tt¡aü sn¡q¡ntæoil lt tb bûgld'ng of, tbls

rror&¡ boûtr lB?orrÛ t ar-¡h¡¡a of ¡pcd.oe of r¡¡caæ çlth ¡tLflltretlt

adlratts¡. ågarn tb¡ nect sr¡ltùlc *æroÑ Grldl' bû to ltolÊÈc

r aô.ngtc æcsûG¡ (fn tfrfr csc tb 
",Onr 

12 naÈætlù) lrlð ohæa¡¡tælst

lt. Eæn 13 lag ñlt ü¡É rn¡¡tr a â¡Àï Éú't fìut s' ¡cltsda

toplorl'noltùcprlreyùJgottptntùt'8ùlEyçagtoc¡¡G|.ætb

*ær, æ cryæntr rtfiûrd' to ar rrrcGLt eit tb frttcÚ ¡'Uænülug

¡rat¡arial oøøfy alsooil'atêil ÛltÌr ít'

å, æ r¡'Elsy !.lll' q bo gtæn'oú} thc garrsl fi¡¿r¡se

of,tbj'g!fuEYa¡il'thd¡¡çldætodtgrldÈacoaocrttn.gtb.

Eûohtrúg of tb uñ¡eæ a¡ûl'æ'
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It has bæ ghm ttrat uroasc ælco¡lcc tdæaort ln

rolutlon to føç polpsr{,c *reoclce. lhe valuce ef ùhc acdLruntsß!.oa

oocff;td.cr¡ù¡ 66 t!¡s poJl¡ææa wat oq)atiblc ttt}r tÌ,Paa qrccÞil for

a¡eæf,atlon to ,ilLoæ¡ 4¡d. po¡stbly trtuncra: elocrtnophø'ctlo rrrlcls¡pe

ça¡ !n esoæû rllù ùlr1¡ lrypetbd¡. flæ poX'ymu{aetl.on rcsstl'om

Lnvolæil tb æt.¿latlon of radfly avatl&lc ¡r¡fph¡dryl grq4's to føu

lr¡tcnojteotrlæ ittarl¡detdb Þorrtl. ft h¡s bæn lrrfæ'roô thât t'bt

srl.phgdryl gror4ls øJdl.sc¿ üæ''c ryË ùbosc af¡coüy cq¡o.rnd' wlGh tåo

a¡ùLr¡o d.tc. ¡Þvætbleas tùp poû.¡mars eÈfbttoaf a rcù,rocil €rilJe1o

aotlvlty rltttò h¡.c bor¡r ettrltn¡tod. to ¡tæ1o hf'rdra¡cc cffoots

coæcqrætly, kl.notl.o rcsÌrlt¡ fq¡Dal Tztth gl¡Gh polJÐü{c

nL:fi¡rc¡ cappt. rca¿ffy bc tstæprabcf. lhls t¡ pætlq¡læly tnrc

a¡ tln ¡n}¡aæt ratlon nr6:Èlon ap¡¡carsd, to ls¡olac noleEtrls o{fgü¡t

trhs ¡clatf.ya æorr:úr otr qlcd.ea rttl¡ dllffcrcrrt astivltlc¡ vsu-Ld' bc

qcctcð to eltæ f.f rolutlons çüc crttÌ¡or lat ¡ta¡d or tllh¡tcd' Ítth

tn¡ffbn coütrtrd.qg dlatolvt¿ orygon anit traæe of nctal loü4. tsht

anoesl6¡¡! a¡6, non-lþæar tlc¡¡ædpnæ otr cn¡pfc acùlvtty on conæntraÈloa

obec¡aedl by cæc rv4,kæa Ls ll.tustratlv,a of, the cæpllcatl'on¡ wÌ¡lah

ênauG rÈ.fr rudr fagtcxrp s¡lc not oontrollcd.. It 1¡ roll kw¡t th.st

oongûdtæ¿ble oa¡s 1a rcqrlrcit ín J.ntcrpnctlng klnctlo resût¡ obteLnail

Tith e qrrtaa Ln rcnçrefbla o$¡ffbr{w. $cillæntatùon dlata l¡tillaatc

trhat thc uriBss tË.rsfùtæ f-¡ mÊ ofl thl¡ t¡n¡c; ht ¡'tar{r8¡' otrtlon

ls nGæssar-¡r tn treaÈftg ð.ata fc¡nd lrlttr tH'a vælablc r¡rutcm.

Thc fqraatLø¡ of an onc¡micaLly atÊtv3 monæcú-l'e fors 1¡

tt¡crcføt egpc€d.etly rtgnütc¡r¡t. lhia wa.g a¡ùr{avccl' by tba r¡¡olco-

phillo aoi¡¡ion of thc Lntæoi!,sqrlæ tlLrnrlphlcÙa bords rith raagantl
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an6b. r¡ nrlphttc end arlphlcla. Thc Bh¡d.oo-oùæf.oe1 pæo¡ra'blca oú,

thg ¡¡lphltG Eo&ff;tcil fora of u¡rtast rçæs cxßlnd.

fu..û r*rtratc ftcæ' 6. ovl.ttsnca (Ucut¡ty of tlrc t}rt

valtrcr, r¡ttYtty noe¡nnæcrt¡ efli' ttË rcpol¡næ"treùlon rolqrltaü on

rüostral of ths llphttc by ttt efyrúr) Ua1oatca t6at thLs fæ ra¡

cÉaûtlally ldc¡t{.orl Èo ths EsluEgl Ln thc PolFæta p:b.tuF.

Ecofinopbørro{a drø¡g[, fu¡ fsûùr th¿t n!.ræ ohøto¡l dllfføsnsca

crtstodt¡ ttu prosenoc ûf thfocr¡Ulhatc grcgra, 'SSO'-, ln th¡ Do'ltfl3it

?o*n ¡a¡ re¡ryætarl ar¡r d.cao-hst€rogÊntlty ra¡¡ ¡þ*¡wcð. Eouctrr,

thr a¡tcríel qrycarcd hæogcæcrr dlcn arbJccÈctl to ¡ tost <laslgFü

c¡¡clotlcl.ty to ôcüanalnc thc ¡d!ønùatloa coofffoùn* ülct¡{br¡tÍ'ffi

ls ü¡c aa$ùc. rhic ncarlt, tt'tcrofæt, ooaÈrartotl' rtth dlf,lfì¡d'm

rc¡¡lt¡ rÌ¡aç a fl¡Ltc ðovt¡tton g}qPh ça¡ ôsß€û. IlÇstÊr, th3

lattor ffn¿fag üa¡ ¡1ho;û to bc of ilæbtñrl atgÉftosDgÊ e¡ aÈ lcarrt

f,lov ir¡tcrarrtton effocrö¡ ¡tuì thâ,b¡tfæ gftiüGd l$srcl¡t on tb,'

tlJ.al¡raiu of tht oùargeit rpcd.cc wcre not oon¡fdc¡eit' "åIl qryrodnde

Y'aluc of, tÌra EolGû¡,lar 'dght v.el caltn¡latctl g¡ô oæent nad¡c on lt¡

toc¡rÊ3Jr.

It aSpeccd[ ürat thia staÞlc f,atE oú) u¡tas vas sr5'tablc

fc' uæ t¡a hlætJ.o chrcllo¡ peoø¡¡a thc oryl¡orwr¡bal cor¡illtl'q¡Ë Ftrro

oúrft¡Ily chos¡¡. In tlc antþæf t op:lDioa, thacforc, thc c$ùansrvc

wqlß d¡ KtsbfatseEtsy etrd. Eæsr*G.Ê It pa¡:*terlæl5r va.luùlc' Ehc

æ¡¡itstont rqmodhrolblLtty of thGlr ra¡¡It¡ a¡¡l t'ha obeoryeH'on that'

thc encyolo asùtrrlty vadcif llæarly *lth æo'rÊratf'on' euç'lnqrtsc t'ho

dvltúlllty oúl qtoSrlEg a¡ S-¡l¡ol.GoPhllla btæ ta ¡olutlons of t!Ë

rtrgÞ"Êr tl{ürËrthGilGr8, thetJ¡ ftnâl oonslu¡l,on thtt tl¡o t¡pcr oú}
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aottr d,to coÊtËt útth illftfucrrt lltùa¡lt¡-l¡atcn psæct¡rr rcquLnco

os.ofl¡I ¡crrtl,ry, Îbc ooæI$¡5,o8 tr! ilrær ln pGt1 fl¡æ roælt'r

GbtdËû ¡t Ic pH T||luct" It haa bsan rbswa tl¡at a narkcil rtn¡cüæal

ùægt (*foU nrg ranrlt 1¡¡ scù¡tl dll,¡aoslattod ooour's t¡¡ilæ ttçc.

oo¡rdlltlomr.
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EEæ9S,3 l[aùcr'l'alr

(t ) Ifrca¡c prcparatl'on¡'

8lc rd.n tryrlCs of urcaso uæd' I'n lÙrLa etudy ærc prqræod'

by tho ectoma fìastlonatlorr sothodt of *¡nær1 ft@ iLft3tctl Jæk

Bcan l!¡úr dbtafrual frø tlro stgEå. oheol'aal' go., st' Iorlr' lflsla'¡ra'

In cdr caæ îrffi g. of ncel ÚÊßt ¡tfurcdì fæ lo ¡¡tn' rrttr 5 }l'tra¡

at e ffitÉtor retæ Elxù¡¡G (uy vtfrnc) * e8o 
2 

"oa 
f,lltcrÊil

t*ioo tbror¡eþ om thl*r¡ær of rhabsE No. t fìlltcr psp'r' I'bc

f,l1trate va¡ ooolatL to qrpr"odnststy 5o tlÊ tOO El' of 
'edllstlllcil

aætoua (aaafytfcal' rcagcnt Erallty) aù thc srsê t{æ€tr¡ture ælnt

addÊd,ald.ya¡ld'oa¡¡efl¡ILylnarrattc4lttorcdJr¡dËtb.aætonc

oørcautreûlm,afterthccl4læat1onlolgcelnor¡¡rctl<l¡¡gá.rgù}¡c

tz hr, flLtrrÈion at roæ tæpcratlrc.S Af,t* t l1*'' 1n t5c cold

tha flltnsc ç¿¡ !¡çatadl aooora¡'qg to th¡ BroæA¡¡a artÙl'ncd' t'n

11¡m ãb€cù (II-2), d& thc crc¡rtton tl¡at t¡' f,¡-,,sf 'ccZgtellLgatlæ4

ras rgllcataû.

@.agl.ÉEturedrçatcrprcvtaralyparcoilthrql8þbÛùh

ad,od.o ad ortlsd.o sd¡qgc ecilrsn¡ was u¡d' tlrrangþq¡t thÊ

orgrn¡rta to ano:ldl sstdds¡rüol lúlbltlan of tho odayE by traoos

of PtaI !'oÐr ÀLl gtarrmrc ;ss clotÐd ud'ag a r¡f'td'o sd'

aulphr{o ardd. b¿t}r at d, r{.ngc'f tfrorcugfùy ard' 
"ùctøcd''5'6

Hmvæ tbÊÊc ¡ncoartLou @údf DÊè bc cil'af.mêd üo bG ¡þsoluttÌy

cffccÈlvo|,¡¡g.llm{natl¡golltreoarqfE€üt]'10É.I¡dl¡g.lt.lt¡

e¡>col'fl!'o sttvlty of tho s4ùes var{cd' fron Icæ thrn l0tffi to

gorooo g.ú./g., thLt b.rng Eultc ù¡ploat of of¡¡¿r fLnd!.ngl'!'7'8

tÍoreorrc¡'tl¡ovgd'sllltyof,r¡cecaf.floaortlrrlty'lthl4ùo
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appÉrgãüly ooûð æt b€ elfitihrtcð cntlply to tt¡c ôfffUrcnt elcgrac

of, polpcrlaatfon, 8t r€rytnEal of tht po}Jmd.EÊtl'oû (¡aa fôlc (f¡¡-t))

dltl not ¡norrl.ito a aqùc rlth åbc çpencut9 -ertrr rpcotfto ¡stlvity

of 1æ'oæ g.t./g.lo Tbmcfæc thô ûtstlnst ¡gldÞ!}[jg, otr D'tt¡"

f.on f4nrrÛtlc¡ ¡æd..æð.

&a r¡æcrùn{n rcs¡ltr of ths ac¡¡¡rqøcÉ of tibc cn4ælo

aatlvLty qlredactt thc naæ¡dty of a¡ eltqr¡atLrra anelyrts froacA¡¡c

to ldt¡utttlr tåc qrcctoa Pp¡onÈ 6üit to cstlnÊtt ooæntraùlonr;

aooordLngbr atl eappt6l rctra s.dlearrtoê !n the ultraocntrtfl4gct

rih{te lrho teùal protcia cqroa¡üraiblø ras fqr¡d. ¡efiaattæfu{'aelly

(æe bclc).

Yltù¡ ths exoqrtfon of æs. 5 ânð' 9¡ alr ¡44ùec wGæ ¡ùæcdl

ta colutlon:ln thc prcsanoo of oyst¡ú-n-hydlrochfe.{d!' åf,tcr tm

Eoñr.s, thðEr ¡olutLors aüÊry€r@d. a falrÛ ùrrÈliltty 8¡iü ùhË aøtlvåty

ln cgc o's€s bad êc6rasd by ffi8 Cæccç¡eúfyr ühG aæp1e raa

dtsca¡dpil, af,ücr oæ nor¡th (At"fqg ú1qh tú.pE thc ¡olutior¡c rona¡¡p'f

olcar atfr ¡qaLntalrcal thelr aatlvJ.ty reasq¡abIy v€ill). Tbo urr¡a¡c

eolutlons !n tht ptrsþF of anlphltc, on the othcr handt ¡lc6g

ælq¡rlc¡a a¡ô rrsaLncdt aatfuæ for facfgcr perlodr oû tlge'

(2) 0çalÈrul¡ præanetlæ¡.

(") Src ø:¡utallln oæls

G?yrtaurrc ovelbrøtnf EaplG i, vaa obtalncil tÌ@ llGdr

hûEt cggr Èy thc æodr¡u ertphatl Faøttonatton tpohrrlquc anujlnd'

by La$ota.lt 1}ra trloe reænrta¡.ff¡c¿ læplo rar anatyacô ctcotro-

Fhqrtlcqrly ln a ryc"loñâ.1r l*rf;fæ (tO.rO t ú ¡odl¡u ûfcg¡tyl'-
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þa¡¡bltr¡ratc, l.8ji g. of, dtctJrylbæblh¡r'l-o aofct ¡¡æ lLtirËr 10d'o

ctconglh o.o5) Ér 8,?d. !f,hê rcorlttng pattcr¡¡ I'g ahø¡ lnElg'

(Vttl-t a) r tha æp¡rent l,rqlG'ülGs odt thê ccq}oæIlËË DGtoLGd' ln

tlrla ¡ùro,tog.rph 16g.o r¡)prdJBataly O5É of n, ú' 1fi û LZ (fF[l¡afng

pcn¡üòly thc tEstt mcrr¡È oû ÀI). E"csb.ophorctto analyrsln of

ov¡}Ènpln aeqrles 2 anð !, prcpæeil by an iitsrttorl proccùrre, revoalcdl

cræntl,ally thc anqc rolatiq¡ prqortlo¡o of Â.i stÍl (& * À5)r bt¡t

Ln eililttlon appr.ql.natcly Ifi of a 96poËnt rrlth e lorer sl'cot¡o

Bhorctto uùlllty (pr¡nnsbly rcprclGßtf-ug a gtcÈtrlfn lryarâ'ty]'

As flll-tf¡cr nc€t'¡rctolljlsatlen ditl nsÈ rGctr? ttrfs l4trurlty, ¡rrqraraËivc

etecûrqphæcrd.¡ (æo bclø) !¡as æloyc<l' aÐ¡t thc neurltlng golutlolc

úcrn to tre fuca of tt¡c traoc of g}ót¡.tln by ol'ectropboreale' lhc

rclativa prçattoaa wG¡ro ln gooð agrcæøÉ rtth thÊ lftcr$t¡rt

valrrcorl2 tot tha sc6laratf"æ o¿' ülrs cqroænts *nelæ ùba a¡a1$¡sal

eorÉ,1tl.onc lt noÈ good. ad thl.s prqrortlon oe¡¡no't bo ooa¡c¿dÊaGd to

bc aæ¡.rratolY dlctertLned'.

Each saplc ralÐ etored, as a paate oo¡¡teL¡tng E¡eh a@od¡8

aflphatc s.t -15o. 6æn after f I ¡nor¡thsr alcoüropboratlc analyrl's

of, løple J ehæci! æ drange a¡il thc ncÈhoa of ltoregs ças aceætt-

f.ngly S¡dgeð eatLaf,aatæ5r.

(t) fhË frggüfonatcil' \ oæoæd

tbc lcadlng clesùrqphæctlo qroxpnt of ovalb|mtnn

itæùgnateil \ I var obtst¡etl by a prcpaat!-vc clcotrqrhætlc toohnú'quo'

pcr:.ua¡,Ji nporùea tÌrc prcparcËion of \ by an clcotrqrbæotf.e

fræülouttorr tn¡t no tleùatls of tl¡e neûlmil or ylcld' rclo glrrcn

fhe nattroil u¡eil Ln th!,8 û¡Ay aan b€ ooqcerÉ.er¡tl-y <tlvåt!'cô 1Éo tro
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aùagae.

(1) îh¡ pnovrl of tht ô bo¡¡¡rsy

to ob't¡Lu \ I c[c@rorcrf¡ n¡¡t bc ce¡rttn¡cit fc loqg ttæ¡ udl

a*. lnrolvcal a qrnsatl.on tæÌrd.quc rhtch peffi üË ô botr:llay

Lnto tlp bo'üto ¡colütqr of tho ooilt atrl nltLugËcly l¡¡Êo thl ðca€eul-

lrg 1l5þ, îo awld, tlr¡ pælbttity of æaæeûtvc d.trù¡'btpg. Ln

Êb e¡oa¡rltag lLub, lrrltlÀ} oceæfwlts Tsrc BsdÊ folloltug tha

proocùæ of Ctrg.llooilrtb nt reúcb thê ô bornd.ary fa oæ¡fl.atcly ¡aloæaf

by lnccard.ng th! br¡ffcr ¡alt amæûebLon Ln thg qBPæ lolt¡tlon"

It ral for tlrls nsa"æn, tå ilÉLL e.g tlp bcùtæ rGtolut¿oq15 tfrtt tft

valuc cf O.O5 raç ot¡oscsr as lrlrc lo¡ú.o atrcngth of thc h¡f,ftcr agal¡tst

vlôch the protaln colutLoËl Tæc dlalJrs€d.. lfcrwcvæ, lt ras fqrn¡l

tlxst oqqplctc pspval ras un¡rÊoÊtstrJrr a õ bqr¡dlry ct 16 of fts

qfgf¡råf veluc calatng ro ¡nrccptfble oo¡rvectior¡ 1n th€ eaoonilfng

Ì1ó e¡¡'1ing thâ 2b l¡.. iü¡.atLsn of ths g{pæf¡rÐDÈ' fbf.s partlal

renaryal of thc ô bannilory roqufred. a PrelLslnsrJf oleoüopl¡o¡¡sla

a¡pælæt oa t"ha 4 os¿Utpfn solutlon rhtah hed. bG6n ðfa\rs€A qgètast

tha rVcnonalr br¡11?or fon threc d,a¡ra, ueJ,ng thc iltalyratc as anlt€tL

natenù buflfbr, a eq¡lú of, tho ô boud.æy fulAgpr a¡¡l an cstlnatfon of,

tha qlcmata¡¡t socrs fuoE a pr.cvlorsly itctc¡aLncdl g.qph. ûnt $
ovaltrd.n ¡olutLo¿ rcçf-ncù ¡bq¡t s 1# c:rrrotl oøæ¡traùLo¡¡ ca tbo

anpcrnatrrrt tnrffcr, tIË aoùrsl vrluc Dd b€{qg *:[tfeel.

(ü) fb prc,Sraratlvu cqmtnc¡nt

ÍÐrc bottæ stoùion aDA tbc iloæûndi-qg lfuib of tlp æntnc *cùlon ocf

a¡ ll-nl. tt¡alir¡"¡ ocLt wrc flltcil wtth thc protal.n ¡olutlon vhf.sh

htaL btca dfafyad qalrret tlra 0.O5 Lord.c ak'ength Þuff,êr. $he rccù

otr thc r¡paratue tas fLllcd TttÌ¡ tztre b¡tf,cr of thc 4¡grQrrtatc crocaa
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ær¡æñ&tlon E¡.cstroÈorced.er uaLrg e o¡rrÇnû of I na. r üa!

ææocil ac ræa a¡ tbc bqd,a¡ly va¡ fqnsil at tJre bobtm of tlæ

cÞ¡¡Èro ¡aotlon ¡rrf, ç's¡ oonÊfu¡¡ed for 2lr hr., rf,th llrta¡alttcrù

o@pGDs¡rtlon by tho rcmprat of, 11q¡1d. fræ ttç dcroandlag lf.ob ln

ordGr to kq thc arædfng bød.ruy !.n v1æ. tb lutfitdsnt

rc¡ræatlon o'f \ rd. ¡Z h¡d, bcorl obtalnad,, oopcnretlo¡¡ ra¡ oontLn¡cd.

uÉil oE¡.y \ ræaLncdl Ln {lho a¡ocn¡Ér\g lfub. Elcofrrq¡hoæ¡ls ral

stqrydl â¡!d. rf,Ëar wtlord.qg off t&r ÞoÈtø acotlæ, üÌtc protcin tn

thc arcrdt-og l1È ra¡ rævd.. lþq sarl¡n-n É€fð fæ a¡ol¡ e

¡rcpuraülon rra 1@' w næe baLng tratnablc tùp to thc eo¡çacûtosr

ln tbc ac¡osr¿f¡¡S ltnb. fo ôtatn anfflals¡rt prortcla for a ellññrrd.oa

Grycrld glvfng tho rcoæcndpd 10O fufng€s, fq¡r æolr ¡mcparatf.tr

crpGrf@ùa, croh ytcldùtg ryBndnatcfy 6.5 ol., uæ potforn¡Gif

eoarærtiæly. Ehr ¡lüEfüy of cruy aeqlle prcp¡r$ ln thl¡ t$r wtr

eùcdrcrl by alcotrq*rø^cs1c, a t¡E¡lor.l prtùcrn b{qg ehm ln Figi

(vrr¡-t).

(¡) h¡ffom.

Blr¡ br¡flcr Eolutlona ræ p:trqtared, frm ¡nrr¡rtloal æag¡nü

grailc aatæla,ta¡ t&clr oqrorlttoua hovr bccn gl+ça ln tlæ bo(y cf

tbs t€út. Ehc prototn (urcaac or æalhru!.n) ra¡ d'tÌ¡a ilteoolvoil

¿frecgfy ln thc oo1dl br¡ffæ e-d, ¡Ìl¡lyuadl, qr a Df¡d@¡D flrc d.ay

ùtal¡rria, 1n thû col<l, uas æpIo¡nd, to crchanga iüfûcrcnÊ buffcrs,

kæptng ttrc Brotcln ln ælutl.o¡. naocasary ù¿ta on tkrc tnrîfæ

aotuu.o¡ urrc obtalæcl by tJxâ folJ.wt¡g æthoô¡.

(") ¡Ë valug¡

A Ðæa¡r Unl.tursaL fE nctæ ra¡ uscdl cø¡tloytng a glacr
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ol.cetrodtc ar¡cl a aatr¡ratcd. crl@tt half cclt as ttrc rcforcncc clostroðc.

thp valus¡ cbtatncd' havç been Erortetl f'n tha fst.

(u) OoúroùivLüv v¿lusa

1'5g va"lucc ¡cccloil for cteotr%ilrcEr¡tLa maÈltLty ealottlaË1on¡

*¡rc æe¡¡td et thc tcryraraturc of tlp cxpcrinørt¡ ustng e Phlllpsl

Cor¡tù¡cûl.vlty Brr,de¡ , n gwr .d a 2 n.l. oofdl¡Êtl.Yl'ty call. (rrrrrþs

PB 9512/u', oú æI[ eon¡trd 1.28-

(u) 4p*at'lw vlsooaltr a¡rdL dtcnaltv êata

lbcsa wsrìt laGea¡r€d. dlnectì¡r, ualngr res¡rcou,ælgr ü

ffiçali!. vl.sætcr ar¡d. a 25 nL. P5aw pyormß:tcr. lhc v¡,lt¡co Ôt8Lnd

I't *¡Mrâ¡'tzocl |n f&lo (Vttl-t). lhcso valucs ære cqrlo¡æð tn thc

ø¡çcùlon of rcdLna¡Èatl.on vcloefty ard. itj,fñrd.or¡ dleta (aec latccr).

strllw B Hrrthod¡ ¡pd. Àppæsùra

(t ) S¡Ewlo acùJ.vttv noaaz.æntr.

ftrc asaqSæ rcrc ¡nrffi. t¡tú.4g thc sùal¡|etrfl codltlon¡

arpectfitcdl by Sruær an¿ Ra¡¿ll? 'l n.l' of a # urê& aolutfo¡¡ I'n a

pbosphata h¡flfer (O.F¡ Na¿fPO[, O.A ffi,f0+) waã ttrørnoatatcð at Ð.Oo

afl(l I @1. o'f tha cnø¡nc ¡olutLer t¡ thc s8ü. tn¡ffæ at thc sæ

toupcraturo ça¡ ddpü sDfl lot¡cd. lfra rcactlon vas sùoPPGil aft'æ 5

ntn ¡ctth ã hgldrool¡forlo aold, ard. the æord.a fø'neö ras dl¡atorul¡¡¡tl

f.n aoamd.a¡pc wtth thc gonral ncthoil, do¡orlbad. by Ktetld<ceky ct

"1.8 I¡ thlr Galr a. øoosa¡lb 2ë Lon cóangc ooXrwn (a ud.firnctts¡sl

¡rl¡¡tronatorl poL¡nrtyranc rcgln ln bsd foru, tbc colr¡mn illoon¡Lor¡

ùøtng 2 @. Í I @.t) o- uscil to ed¡orù tilrc emonlrm lonr, rù¡lch
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w¡t.c .tutâù r¡|th O.ll{ potesalr.æ bgùed"<tc üd, tha lrolutlou daluùcd.

aoq¡retoly to 2!O nl. Erc çrsntl,taülva ¡d,¡øt¡t1on end, alutåo¡l of

gnsdun 1.c'. tn thc presce¡a of, Èr¡ftcr s¡lt¡ and, urça rera ¡rrlodl-

loelfy t€stcdl rd.th ¡ta¡d¡¡€ areodrn tarùatc golut!.on¡. fht <tlLuüeil

cluenÊ rs¡ ËslæIleðrf I l.fü 1oî 15 Etn aÉ lts optLoaf dÆd.ty

¡ncas¡rcil rltù¡ a It¡{IC.A¡t SP 50O g¡cstrotrhotæstcr. Each alãly

rq¡ortcd raa ¡nrfolmoct on at lsr¡t t}æo tlttfcrcnt dl.luttæs of th¡

ûnsyor uø¡rilo (t¡craoatatcû fìor eppræl.EatÊIy æ Pfo.), droacn aloh

-6 -Ctlrat I t, l0-r to å, ¡ 1O-/ noles of amont a Ëslt Brodhrccd,r ttd, tæh

¡rsry ra¡ iù+rtieütd. lD¡s ab¡olutc uo¡¡rù of rpmonle fq"p¡dl vas

cbüatDdl by trtæpolrtlon ñoeE a g'qph èÊr.l6d[, f,or caoh acrÈ otr

EG¿n¡rGEÉrt , fros tho rosJ,elgatLou of so¡uttonr contel.nt-ag known

quarrtltf.cs of æ¡¡ætrn lona. ng. (VttI-?) l¡ llluatratltu otr tbc

¡Êe¡da¡dt¡et¿oa ploô ar¡il iræl¡ tlut Bcorre L# ir &cyuil ln tht rengt

of cæo¡uÊrgblo¿ u¡oü. mro ruætcrrgth of, lllbt ¡alootd, for t'Ìtc

ibtcrætneùlo!¡r tras Lr25O 1.8 Eåah ¡ct of EGaql¡GnÉú¡ also f.ngtudGif

blrDkr, 1¡ rl¡toh thr r¡t! las gldâd botrølc thr cnaSm¡ dæc t!À.

buffsd. r¡¡:rÊr solutl@ (r¡rc¿ e¡ s¡bstratc) çena frruhly ¡rq¡æ-il

for caotr !.t of ttaaytr tiÌ¡c ærreoùlor¡¡ rt¡Ê Dglfglbtci

(z) Etcob.øtroçosl¡.

¡fr ofcobophæcgå.¡ a¡pcrfnæta üGco oorùroùd' at l-2o ln

a þ1.æ þdrl. E E[@oa qrparaùrsr c4tlo5rlrg

slmrlüaæera\y æ aqraratc!.y Ra$cú.6h â¡til ecbllercn optú.6g' In ¡ll

cx¡ræInont¡ (unfcæ gtatd. o'tbc¡rd.ac ln fùr tctÈ) thc bottø sêctlon

erd, tlu dùmædtag lfsb otr thc ocÉ¡nc acotlon of ¡s lld. llæl1t¡c

orill rrrc flUðd, vlth tho protclln solrrtton." rlrlch had, bæu dtÀlJæcal
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fG¡ ¿t 1"aËt 5 ala¡r¡ agql¡st tJrc Þr¡ff,cr usott' to tìlII tùc rest otr tbc

a¡ryaraärL In øbll1ty ilctæatnstlona, tls tæ¡¡cnaù¡rs of th¿ bath

rcr ri1¡ueùcd to l.Oo a¡i1 pæ4dteally reoq.itcdt "'tt}¡ 
a pnevtaxly

ltanðdfscit Ba&ann tt¡crsctsn. lBbÊ gcæml proæùrrc for tbo

æah¡st of thÊ crycr¿srt¡ ha.c bccn o¡tltæð, fD frqltæ II' [hG

photogFtllhfo reoæcl of tho ææfn* ra¡ obtal'nd usl¡¡g ËÊrooasc

Parhræatlot ¡'1¡tl9 enô tl€ dll,¡tanæ trenrrscd' by tùa Þarrdary

E"èrtr¡$aå rd.th a tço-öl¡æ¡ionel P¡¡c qnratæ. æ do fl¡rütrcr t¡mcnt

Ír ¡ucc¡ssrJr oD tls br¡ffcxl. oharactcri¡tLce roqufncil fG. tho uobtltty

datæørrrtLors cr@frt to nstc that¡ as tftÊ oonoc¡rbratlon of tlp

FrorÈetn uaað ln tsÕrÉty <lctera'tnatloa! ra's gÊÛcrrrly krpt at a lor

velrp (f-æ tg.nger)n tb crrqr la s¡1"1 ln a¡anlqg ttrat th¡ coduet-

lvltl,os of th¡ þr¡ff,¿n aEa, profurn ¡olr¡tLoa arc tft¡c EslGr IbÊ

nagd.flcatton frcto'r, lil, fæ ùL¡c Srf¡rah¡a rac obtrlncd fæ eaah

optlcal syetæ cm¡ùo¡roô, tlra preoarhsc bctng the garnc. A bsrtzoda'l

gra&ratotl, ¡calc Ta.s placGit tn thc Potltlon cçrtvalert to t'hâ ærctË

of tbß ¡olutton (thc rcæ of, tù¡c oGùr) ard. a phoûograph takcn of t¡tG

ncarltad læqge. À aarLca olf oqrarator æasroentc of th€ ¡aalc

anð æ¡reaodrng !¡uagc grùatloaa rae nedc, t belag dotartt-acil by

thc regrcrrloo of lËågc dllrÈanæ lllloll t¡Ìlâ ÔJcct dfi¡tcDæ"

(r) Eegl¡ø¡re¿eg

(.)
godtlucntatim rplodty crpæf¡ørtr nrc pafceinrô {o t

ÞlEo túqbl I Intt}âærûrf,ftr89t uel.ng tlro ¡clrille'cn qÊlaal l¡ratæt

dúch iæq.¡ro*Èd, ¡n l¡o,Lln¡el ¡1Ë (br'1p ,t r¡¡ga ntoùrouc) '

(¡n c fc'rl cry¡orfæ'Ër, grccllìlcd. !-u tùlc ttr3, a d'srLlar ¡rltraclxttll-
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firpzl TrÊ rpcdl @Ioylng a phalo-Itlatc). h¡rr¡ æ garnal}y

odT{.cat ot¡t aù tû r& r'po6, ht l¡r a fc¡r c4}GI{.EGalts thây ¡laìt

pæûotrB{[ at [zrQl¡Q ¡'eprr¡r! lÐ Ecarn¡rlbLc tlJ'ffcrc¡naa ma ilÊtgttc'l

tt tær, valucc of cm¡rcrùl'c qrd'ca' Pboùogrryhs riæra tatsæ vltf¡

tltforû nspral hoæes Fa¡chræatlc* platao'Zz €cnca'arrJ' a $t'nco

Â-¡{,D. rotæ rar qrlo¡reit togcthæ wtth s' Btoùor El¡æGif ccll cúr

pleceeãd'dQpo{f*¡g¡fl¡.fltl'soc1l'alohoæntoavgld'I'oslblc

oqùleetlng af;fbots Ô¡e to P¡roloqgail oooteût of thc clsJøll golutLæ¡

Flth elunL¡ir¡¡n rrîsy Eerrtre pi"oo.z5 Eæcrcr, for dtlutG toluttons

of, urüetc fn the ptìÊrcnrc of eulphLtc j.or¡s tlË À.N.8. 8otq¡ a¡d' a

ihrr.e}ofn oenùrc pf.cæ vanc usoê3 thc ErÊâÈ.f optloal petlt tlb'rargþ

thc ¡olutl,on tcd. to a hlgþæ rçrolutlø rrlt*¡qrt lols ln it¡fl'nùtlon

Xbc tqrera3¡rro ras reoød¡dl ln¡t not cos$,rolle¿ u¡fng th.

rrqoùæ lc4ræah6 In¡ltceÈø æat coatrol udtÉ ad, tt¡c eYGfaeÊ vah¡¡

¡ac td(Gn ag ttrr¡ tqræeùuc of thp n¡r¡. A varlatlon of tro Eolt ttt¡¡

O.lo *a¡ ùsæil thc:l.ng tt¡¡ nsuaL lO nl'n' dh¡¡atfon of tht cry¡æLncnts

Ttxcn parf,ømcil 116 æo (oænt o.5e fe tho n¡ns at ,o). îho

tcqrcratnree dtæ{.rÊal frø tbfg proooìbrrc a¡rô t}re êeta Ln fablc

(Vfû-t ) *r* us.il to oon-cgt tb obsqt¡¿ accll.ner*atlon ooc11flld.a¡¡r

to 20o Ln ratcr (i.c. to tærJr uËt-qg thc 4lro¡d'on

tll,
Lr I - ?æPä (r-vrrr)

"rDrt + ítl
[æ

'1rttr I , ?3 ft

*¡rc tst fu tha adlncnùatlø æofClaf'cnt at to,

l rcf ll tb vtrcoslty of, tào aolvcnt rslatlv¡ to watcr rt ðo'

ï 1r thc vtræri'tY of rrtcr aù tc,

It
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"ltæ ls tls vLrooaltY of watcr et Ðo"

la tho partxal qrecd,rto rroh@ of, tbc ¡olutc at 2oovæ

ln ùhc ucdlrrot

îr 1¡ Èhc partfaf rpcd'f,tc whuc of ths solutc aÈ to ln

r
r
æ

lor

t"ho ¡g uaalj¡¡s

L¡ tb tlcna!'tY cf ret¿r eÈ Ðo,

1r tb ¿lcrqn¡rty of the ncdtl¡¡n at to.

Ítra pættel qrcolf;lo vollr.uc st o,75 rcpæted by &¡InHr et al.fo üâ.a

usd, tn eastr oaËc, as$I$fu¡g that tt uao t¡acpendæt of tqrcnahrrlt

gd, ln¡ffor ooçod.tloa. rbc f,t¡¡thæ asnruptl'øra rsrc naðo that t'bc

v¡oodty laæt 1r:É tls absolt¡te ttcnaûty of t'l¡G ndlr¡m dtLit not

væy nerkcôly rrtth tqræaàrrc3 ¡5 no¡t d¡ tJ+c nrns rr¡rc ¡prfo¡tcil

¡r¡c 20ê, rhæ tbc Yalrrcl ¡rìltilÐ ðctcruinail, tb c¡:rqf6 vanld' Þo sall'

Hce¡*¡rcmcnta rrltb thc qy! oqraratorÐ of thc clfstæcd o'f tht

ÞcÉs¡o oil¡ tli. ¡ohllarcn pcakr ñø a rcfÐrenÊc lLæ ln a ell'rcoùlon

at rlglrt anglcc to tlrc refsrcooa tlns G¡uÞltd. gt to bc cva.Iuatctl'

(ff,g atstanoa of tls €4gt gcnæatlng thc rcfæersc ltrc to thc oarûre

of r-otatlør rnal tho o¡¡tLcal magnLfteatLon feøtorrcúG ôoùeasf¡o'|

1n rcperata crycrtncutr).

(u)

t¡ tæ¡ ol1 J veluæ

e¡æh¡ of rcfleat:tvu L¡itcr gr¡alcrú ÎG}E¡! dl¡tarso ln thc

o11 fr€m tåe oæÈrc oû roù6þfoß røIìt çþtd.nËal by treoùng en æIargeil

¡xoJecûcil lüÂgp of tbÊ phoùogrryhfc plaåc onÈo gr¡grh pâpÛr' Eeopt

ln thc fcr o¡scs cttGit ln tb. tc¡st rdlero a èqrblc acgÈo¡r æ11 çag

u6cû, refo¡c¡æ ba¡c l,ines wno cibtaf.r¡cct ln aa¡ltratc 4¡orl¡oæts.
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îho arce ur¡d¡r caeþ pcak ça¡ nce¡.rrad, útth a pladnctcrt rcdl4g

to O.gt oD,2. Trartua¡r aflt Soh¡Eatcr4 hcco Éhffiri tlrÀtt f,q,

urltlaqro¡tæt Eoa-!ñtæaaùlrry syÉt@.c rüúch renrGal a as¡"Lca orf

e¡rma*¡{.cal bq¡rl(!.gtæ in t'tc trltraædrd'l\¡ggr ttrc tota.l, lntäef

¡roôcla cono¿ntration, COr nay b0 fqrn¡l fro t'bø cÈE nreð oonolt¡lF

tratl.onr, Glrt, trr*..'. C¡¡tr of t}l ttLffrrc¡S oæponcutr, 1, Zr""tl¡

et tl,uc t.

cn E (datzcr 
nt 

+ Gg/t^)zazrt + ¡ ¡o¡ i lxr/-r)ac*t (a-vrrr)

çlscrc 1 anl t eæ thc dll.eù¡æc¡ of tlt rrcryccùtæ bqr¡rl¡rLcs arú

tha ncË.ean¡, rcrpccù$nly, fuæ thr c6ütÑ d roûatLon Btc a¡¡-ca

unibr orch fcrk 1r ¡rqrøtlonal to ttrc refraotl@ tt¡ls dtægG ¡gtol!É

tbs bqr¡¡l¡¡y a¡d, tbrcfæc, prcnuÈIÍr þ tho oo¡¡eeutratlon ln tht

platoa¡ rcgtoa brlor tha bornilarr¡ Easlr arca ras oosTc4ù€d' fæ t'ho

raÀtrl ðflutlon cîfed tn thc ¡nrx¡nÉr Ldtoatoil (aquatton (Z-f¡ff))

sü¡l tb ratle of cadr Ldtvt¿luâ1 oæTÊoûGdl arcr to tho tottl c4rrGtaÊdl

e,s a pqnBaIùag!. 8Ì¡¡ a¡srsptloa wa¡ usdÊ thtù tha Joh¡storogstæ

ctractÐ ra! æglLglblc'

In cr¡lertæ¡¡t! rhtGh rer¡caloil & sl-nglc pcakt titrc avcrage

of tIÐ oorrecôcd. â¡lÉu fh: thr ¡svrr¿l cqPoürtts (tAloU caÌ¡lbltcd' a

nadæ¡n eo¡ttæ o? ffitr trat q¡rclatctt tü¡cgfily d.th tha ffi¡ge aa¡Et

obtdruil rafrrstæeff.eally ln a s4raraûc cr¡rcrlncr* ( ær ftq¡tcr tt) '
Srùr$ÐøÞ dlllutim¡ ræ nrdlc by r¡d'ef¡ù a¡al' tb dalutLo¡¡ facttc

¡grltcd to thc frf48! €gt¡lt3 obtal¡eil ør ùho orfglttel çolutlon'

Xn thls ray ttn dtata ¡trgr''n tn Plg. (XV-l), ana tl¡a oærcryodlng

eæarûratton ü,ate ¡rsod'ettil rlth tihc bor¡¡Él'åry ana.lyufs ln Chqtts

VI, waæ obtatnoð. In asoolaÈ{vrg a J rrlu¡ ¡'lth thc 4tca rr¡llçl'

e patlerlæ pcak Ln a mrltteqoær¡t ',rsùæ, 
tl I'n lablc (I¡-5) t
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thc pcræntcgg (¿þt4'oftnÊA abovc) 6, tbt oo6eoùcct arca to tha

tntttal toùrl aroÊ rr¡r mrltLplteit by tltre ff agc cq¡* cCIrrleryofrillng

to Co. À11 attqrt¡ to oø'ralatc area¡ vlth J valucs mt¡I'il not ba

vÐIial unlc¡s Èlt $oÞðtelynsblo usrtæLal va¡ v1¡fbtc ( tDA rc¡o.ltrel

È@ tIùG ur4lg¡s) ln ¡oaftscnÈ¡ÊLæ oq¡cr{sc¡¡ts ùrrLug ¡Ûtotogrryhy'

Fæ tÌú.a ¡¡gj¡oi!, 0¡0,151 tÌ,Ê¡t sqrlca rH.cà rosealcð a sall ooer¡rt of

¡}ow gÊ¡ltæ¡ttng natælal ræe anbJccf6tl to thlc proccù¡¡rt h¡t 6tyìtn

Ln th¡æ oa¡âs otrong rcll,ancc æu.ld' æt bt placd on thc d'eta

obtal¡pd,. It rbnrlil bc ¡¡stcd. that thc rnÊa! u¡cel ll! the dlctcmlr¡a'td-on

of g;(ô) va.luc¡ ln Gha¡rtcr YI arc not n¡bJsot to tÌ¡t¡ llsl'tctlo¡'

(t ) I¡tfñrroo¡

-

all attfftr¡Lø orpcrrncstB slrc ItGúotE d ln ttt3 sl¡fu¡so

foaLl t qrpæatus raffi. to rbær, qrlo¡rt¡g Rryf'ûeib qÉ'tos aloæt

aru[ fotlqr!.ng a¡ qlo$ly sl Pslatblc the gcruat ¡noaclùrroa for tha

6orÈÉt oû c¡çcrf-mt¡ ol¡tll¡¡Gð pnevto.raly by CÞcc|!:a.26 It va¡

¡rcocÊtaf¡r st *l,rgt to ogÈùItsh botå ths ebælutc aoorrac¡r of thc

âppãfúrs and, lto û¡tt&tltty tæ Ìrcterrogeucl,ty carùtodxonr. Tlagnæ

ûnil 86}ru. ^g3 hetc glvcn a oøprchourrtvo e¡untr¡r of thc u¡c o'f tlro

Sptnoo qrpanaùra çlth @l qtlcs, anl haso l¡oludctt gøc rearltc oß

ßr€¡ro3. útot¡ a[Iø e¡r cstúaaûa of tht ef!€r¡faßy ob¡b¡t¡rablc' In d¡at

follær, fÀæoforc, oææt f¡ onl.y EÊd. on tbo dlffs¡s¡æE in

pñrrc g"fdng ¡l.thor froB thÊ tltffcræt o¡rtloal ËJrËt@t or fc'

othg' F6sDont, frø th¿t fd.tø,êit by ÍagrÊr 'nd 8o!¡era,ga.

For arrcrd.qg thc r.Ilebruw of e Rrylat'gÞ iu.ffuatm¿Êar

ùrn u¡oil rrlth alng[c aolatss, thc follmlng tb¡tt crltcr{'a h¡sr

bsGn trrs83"tcf,t6 (a) oourtaEJr of, tltG rcihræit frlaee lqtarstloÐ'



r16

\ own thc rûrolc bounl,g.g (t) rca¡onsblc oorrolatlm bet¡oca

ùsætcd eÉ pr.oiliotoct ¡kcmrcar, wlth a lLng. rrclaË1os batpocn thc

ilarLatfo¡ns an| tlp ryprqrlrtc AR(ø*) fìuætlory (o) aocurao'y of t!Ë

dt¡f,lcror¡tltl dtffusÍ.on oocf,filcd.cdt DE .

Ehs rsarlts of a itlfrflçfon Gqt.¡rlssrü ust-ng ßlcrot6r for

r*¡toh rsùtùIc D vElucr æo û1rr1L"blcr28 ¡ctlútd only thc ftrct of

tltsr crLtar{.e, t}ro qrparGnt yrlr¡c dP Dõ:bGr4g l.d htdhcr thr¡

c¡retcd,, vlrllc tA¡c obscr"v¡od, cktú4.û8 úes orf thc ofpo¡1tc af.gn to

that ¡u.eåtcÈ6fl. In an er¡tceprg. to ræsvc tù,øc eme}[ecr Ba4r

ndtflcaf'lo¡s to tb arparatu¡ rcra modc.

(") Eo nt¡úni¡a vlùr6Lm tbc np,rh¡nLoal Etl¡¡ræ lpü¡Etg6. on

tha *ææat¡e ua¡ rgltleocdl by on Êttaßh3û to Èho ral! er¡l tbl

clccrËrtoalty ø¡raatcit crÞlr¡ ù¡ttæ ra¡ a¡f.tùIy noil!frlcd' to allø

san¡al nenlpulatlon nÉ roÈdting tu¡r'eiù ¡s!ã{ng tha ostlqgÊ Üal

¡,o*td fluafy ùhrorgþsut th¡ cq¡ælsGrt.

(t) lfo avo.dl marked dtlsh¡rbñcs of thê balaðary tho ccll oalC.agc

was noill^f,Led so that thc æntrc rostion rcm¡lnc¡l fl¡EA and' tÌtc top

¡actl,on aqrld, bo cllepleoeû. f,tln¡E ttrc ocIL æúrc scoÈLon aqrlet bo

sctled, of,f iùrrC.ng üt GE)GrLB6lEt rlthq¡ù ttstl'f bcfr¡g Eæd,. Al¡ot

s, p¡rtssurc b¿ad, rlphou wa¡ us6d, far bannflary char¡rntng |n ¡refcreræ

to tho acetrenitea'Lly qtcrstd l¡rrLngc.

(o) îl¡e fo1lrrlng altcraÈlor¡¡ wrrc r¡adlo to tlr q,ttca.l. r¡æûcmt

(tt¡c ¡Uctoh of thc optical r¡rotcm, a¡wn tn RLg. lVfff-f) 1¡ c¡scnùial-

ly tha ttæ t'l that pr¡bltabod by Teg'rs* a¡¡d' seh¡r 'g '4¡ '

(f) À ËF iq¡rcû rI!.ù, 55 nlcnoua tn û1¿thr ras oq¡tn¡otecl
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fræ ra.sor bladlss.

(ff) IB thÊ Sp¡æo a¡paratgr a dl.qrblctt qrttoal Path te æployrtl

r&rcrcby thc reftætg¿ llght Pa88{Êa throrlgþ thÊ oclf on its acoond

pass.gt at a dlflaront Isvul fron that cozTeryondt-qg to ltl fl'ret

pet6agG. To nlnLaf,¡c tt{¡ ræüf.o¡I itl¡Pt aoæøcl of tbc llgbt råJ¡lt

tho Èath El¡r.q., ú2, pæevLo1r¡try tlLtcil ilø¡varùs, Yal g¿Justaa

untLl ærttsrl. Thc s¡roc aLtt ras thon adþgted vcrtlcrrly' ustll

thc a}lt a¡il !.tg rcflcotea bagc ¡tpc¡d-qo¡dr ¡ æcLL lataral

dllaplaocqæt to tbe ¡tlt thonodrecd. tt þ br altghÈly o'f,f ad¡

d.døra¡re, hrt aoorratcly on î¡hc q¡tla ar¡s ln ttrc ærtá.cal planø'

fhlr ¡ro666rr.o tar af,op6. fol,,J-onl4g tha anggaaû1oa sf lon$m¡ÊhÐ

th¡t tJre mct¡la¡'Jr illvorgonoo of, lnstihflü arrl ref,Icgtait }lgþt ta

mroh bcttcæ ræoqrlldrcif by lotorel ratls tdoæ vurtloa.l dttq¡laffiG¡rt.

In cæroquææ to tåe gi.jusfuoú ø1 thc nlrræ x2, tb. tsü.lgqr

ad,JaÐcBt tÆ th. Lfght sqlrÉr Ìgr ç¡¡8 rçplætt by tJrc notúËð' rLrror

(¡pplloal f,or usc wtth Cqfy qptfor) to cn¡Dlc tl6 Ltght to cntcr tbs

rcnatndcr of tb rystæ. In øðcr to cnsr¡rs that ]fgþt reflætcil

flm lÐ pasad aloqg t'Ìrc ¡rrd'rr*pal a¡c¡ o'f botb t¡he ea¡mra arú'

oyJ.Lndrtes:I }ø¡sss, L' en!. t4, lt çras nôo¿ssar¡r to l¡crrsaae tlç

o¡rtloat path by ûtsplaoi4g I{, by 2.J cn. Thc omæe P wes tlpn

refoor¡.¡¡oil on {rl¡e gtrrfæc of il2 ln acoold¡¡oe qgeln çlth tb proociùro

ailgI,toil by LougilolÊb'Ð

At tbr cq)IctLon of tl¡¡¡¡ altcratloæ a fì¡rtÌ¡æ GfPCtaÐú

urlag ar'rso (¿O - O.1W g./1æ 81,, ã = Q.llfl g./tæ n1.) rer

pcrforüod. \ nalueE væ. agdn congte¡¡t t¡¡ù qF ças 2.*'11 z tO-6

@.2 .æ..-i .t 1.0Oo, oæ¡rad ttth CoEH.ng üfl lÍqrl"¡tr valr¡¡ for
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thL¡ coræc¡ttratl.on of 2.tlQ8 x 10-6 *'2 *.]l cft'rn ¿ çlth t¡trc

G,or¡r nøÈÌroct.æ Ehls rcgrresêntect ¡ O.l¡S afaonensn¡tyr en 'ìIqraÞlc

lna¡gln- (ncertta on othor e¡bgtanoes clso hano agfceô wlth tl¡Ê

lltcrat¡¡¡t valuc¡ rs'tthtn th¡st llntts). Særass !'Êtr¡Ltr, rilrLlc

alroml¡rg cqd.dÌarabls saattcrr wornt od thê correot stgg h¡t of, steÌlæ

nagrd.tuiilc thu pretllotctL Ëg. (VIt¡-l¡) n obtatn€at çtth ovaltnmlnt

!.a r ploû odl ttr3 g.aaÈttfea ln oquatlon (tÞV) an¿ d¡ø¡ tñet thg

cepæLnoúal pol$ta lf.c csEe¡*!.elly on a Li.n of Ecro ðfoPê (in

agrcææ Í1tb tbc tlat¿ ln lal¡Io (l-t ), tndlloatfng tbc la& of

stgnifìteant æ¡oedr¡ttoa d4æitånEc d 9^ 
"rra 

O., ). Itbtlrtllc!.crr,

Ln vLæ cf thâ cttocrqmcfcs rrlth d.lrylc colutca, slrøorÐæ ¡¡canltg

oq,rtdL no,ù be oons¿clÊfGd ¡¡411å1c. It lt b€û.lcYad. that thl's il'!.¡-

æGÞrÐy ls ù.re Èo ths <tisærúlxr¡lùy 1n tJrø path of a refbactotl' ra¡r

vfú6ùr la e rucogacnsc of, tùc r¡tr otr e¡ cxËcrnat nl.¡ror to retur¡¡

tba tlgþt tlu'argþ ¿h3 q¡llr Hotæer, d.nec thfs cllscn'c¡ranoy har no

cfìfest on t¡re d¿temf¡¡atLon of cll.ffercntÅa"l d.tfff¡gton oocff;lsie¡Ê¡ or

on the analysla for heterogcrntty thc aüæaratt¡s wat Judg€d aatf.sfaatcry.

In ol"¿æ to corffuæ tlrts ooæIu¡ton" a di.tlt¡gl.on q¡æLm¡¡nÈ

rar perfød. on a c¡nrthotla n!.¡h¡¡c fqr rùrLetr a thccctlaal rcanlt

oail.d b€ øü.eü¿¡.¿.50r51 A, rolutlon s¡¡trr¡t4g botb n¡æsc a¡d.

r¡roù (O.nn * and.7.æåO I, Ftr lÍt!'Gr reçpeotlvdy) sal sltqç6

to dlfñr¡c egaf-nct ¡¡t¡ra w¡tcr¡ ¡ettsfaotor-¡r qgfæüt ça¡ obtalætl

bctman tùc prettloteel. a¡r!, obed9¡{, velucc of, thc Étlclgtrt-a3¡ai

eærqgG ûl!ìñ¡cá.on oæfifl!.oLont (D^ .rfø. . 6.58¡' Dl obd. o

6.5g5 - to-6 *.2 *.-l ¡ "na 
fuûÂl r¡¡aber of frlngoc (Jo.lod. '

IO4.BZ, Jô"ô. . lOå-8t) a¡ú. a.L¡o botrun ttre pred't.(rùcd snit cÈaÊryGd'
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û¡nÉ.Slq1 ¡floùt rhm ln Flg (Vf¡¡-5). 1b æg' ln e¡ ldlvtlb¡rl

rr* rrtuo 1¡ rypr*tn#ty ! ¡ z lo4 fæ ü 'a' 1æ.

&r tqc&rræ of tbl 3pcÛrstt üs¡rt pælsüra¡u.y

r-cær¿¡¡" r¡d,¡lg a ¡¡sælqrty rùrnd¡ü-¡cal B¡gbn tùlËsùtæ'

Sb. p¡grfGldÞ fffiqps¡ m rcoeW, o¡¡ [Eilrlln C'.E.C. ¡nlatær'8

tzlnc t¡ttæ ¡3Lgg a¡rsd w ülth e t¡q l{çr¡¡rÉLsm4l oqt""tJ5

æa¡netr þ Z r, ro-è ¡æ. , f!,ttcil rllth a ¡noJrctloa ¡æla.
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(f ) tll cùoLæ ef sYalln¡¡ln u r rnoilalt r¡nrtø'

(a) rh¡ {tlffl¡d.on otr ærfh¡utn lt DH vel¡¡æ a¡g\ th¡ troalcatrlo

p€Ë.4. Boa¡ltr rrril dLr*rr¡l'oa.

(¡) tb ûrfñrdæ of omf,IaÐl[ |¡t $ vrll¡*r dlf:?æcnt fìro

!t¡ trorlcglrlo poÚ.nt, Elr3 ¡|:tboÈ of crhargo æ ttl¡fifì¡¡loa'

(¿) 6cÐret @acls¡f@.
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(r )

[trc anelpla proacôuc ouüll¡æd. La Soctlon A of Chqrüeil¡ V

Ì¡as bæn cg¡pl.leel to ttf.ff'¡r¡ton ¡¡cs¡Its obtelncal rrtth thc protoln ryrtcons

borrlno plase altnrn!.n, rlbonrc.lca¡a ¡¡¡¡i, F-1a*o6f6þút¡ aad !¡tdlortod't

rn agr6ær¡ûÈ rlt"h dhcr oloscr'rrrtioÐri-G thtt rll sf thc prc¡raratl'oru

æc hctcrogcna*r.7 tha cxte¡û of tha bctæcgoncá,ty ral dcflrod' by

a ltulttng RanB€ of valuo¡ for or: thc oonrcæoalf4g'rt valrnr ülEra

al¡o crltcct It has, houtlr, Èccn atronqtv qrtraølzed' ty CrccthT

ana Costlng8 that thG qplleabtltty of nrdr prooccù¡¡ras Ia arbJoct

cntlrely to tÌ¡p va}tdlty otr t¡Ë aart4rtlone rie6ælM. cerllør arË.t

tn partieulan, to thc ncstil{.o/ù1on that tbc ¡ok¡tc flæs clo no't latcr-

aort. ft ¡orld bû d aæ¡lècrablc Lr¡tcr.cst, tlrcnefoæ, to el'lfìft¡gc

en hæogc4rouit p¡ot+[^n (ff tfrfs çsrc æallsblc) sd, thcrcby ctæorstrate

the vrÌltl.fty d thc b¡.ei.c acannptå.ons.

crJrltt1uDã ovalh¡nin t¡Èæl ln nalSr rlaÛË e artt&le rlntæ

to cxæLnc¡ rcfcrø¡ct to thc re*¡t¡æøttr q.rt!!¡eit ln Chqtcr I

cru¡ùlftcg ttrla. thua, lt nay bc prø¡lared. aâdly ln eattsf,aoüot{ly

lægc eq¡tÉ! by oomlrÞLæcl sa¡.t fræùlonat!"ør üectrnlquca.9 fho

raJ¡c of thË !.¡oclcotrlc poùnt h¡r bæn .stùItgt¡€¿îO'l? eld, tha

p¡o+,cln l¡ ¡olr¡b}c at tbl,a PHr rt re}l a¡ at hf'ghæ a.ncl lorg, pfi

valr¡og, üæcorur, f.nfqz"aùlon oD tlrs probålc cbargc on thc rol-canlc

ongg' a çtilc pH raag¡t5 a¡d. tho nolcanlar l*g1rt14 l¡ rvaLlùlo'

floraurr¡ tn th:Ls oomætlon, fihc ctcctrq¡horetto cqlcrdty (ø utæe

høtcrogæcttyî5) 
"notfa 

bê EtdLo¡¡¡d,. Àt cuttaÞlc liH valucs at lGaeù

tbræ coqromts (ae¡fgnâtaù åî r I arrl À, ln ol.dLr of dcæcrü'qg

rrgetl.vc ncjbrrfty) rcsJr bo ittüttngr¡lchcè.1ç79 $d.¡ hstcrogemú.ty la



tr

¡rt rcflcdta llr trhc sodlncúatlon bcùravJ.o¡¡ of thc prroôa{nr tlrc

ultraocr¡trtfugc pettæns obtâfnGat tflth fl.edrly prcpa¡d natosdal

atrort-ng cogt¡rtlúly a dngte Paak.&rzl Moñlsvær a ratlonaL

cqrtanetlor¡ of trhfl bchar¡lq¡r tea ¡rnascntctl by PcrLæsnnz2n2' sn ü*

ba¡l,s of cnsSmau.o atcphosphæf!.atLon qparl"Erets: !t ça¡ tÌ!ffin th¡þ

\ ooulit bo oe¡æç¡*cdl to r Prøtola tllth thc E€bttrl'ty of A2t rlth tbo

¡Lu,rlta.æqr¡ loæ of ou¡ ptræphetc rc¡ldlug pæ aoLærtc, and' a ¡l-dlar

¡.clatf.oa €d.stGaf bctrcêa AZ 6.uû Ar. Thc phoæl¡ætr¡ analSlËcr üaFÈ

anaÏr a8 ts ladlLoatc ttrrt 41, ÀA anat å.t Goßtdlnôt rêsPcstltoly, ùrot

oru æ¡t. zcro Pho4thato gropo PGr noloq¡tc as anggest'ed' carllcr'4

Tlura, oa ttrc badc of ctcctrophçctlo 'd analytt'oat arlitcræct tbc

onJ-y dlff,ercnoo betrco¡¡ trlrc oo4roæutg of ovalbt¡mú'rr la I'n tho ¡¡:nber

of phorgrhatc gror¡n pcr nolleorùc¡ whllc n!¡or n]¡ø¡foal d'lffc¡c¡æs

asrnot bt GrËoludt¿22'23 tt.c@.t rGa.ænebLc to a¡sroc tlret ln othar

¡rrqlcot¡ tb¡ec nolcouleg,er!t Gag@tiafty ttlc¡¡tl'eat. If, thl'a renc

tho oa.eo, thcrr ttrc lDdlvlahral ¡drneÉatlon oooffLolerÛg vqrld' bc

rldrsû1ngErùùIy olæe tn¿l thc nt¡chrrc shq¡lcl EdLncrt æ¡ onÊ gte€úGËt

Ln agrecmart rlttr oba¡trtratlon

å. d.n1lgr rrgunÊnt shq¡lil æÞly to ttç cLl,fft¡alon cosff,l'cü.æts.

DLfh¡¡åon üpætucst¡ on ovaùtruotn, it€slgp¡{ an¡l pqrford (ln

coqJurctlon rlth .X.Ìfi. Glraøtt¡ å¡dt D.J. ffnsæe5) Prfnar'¡y to tlcnon¡'

¡tratc tÈê ldaùÈtty of thû ¿ttfñ¡gton coctrf,tctestg of thc Ûtrarbld-D

oqtcl a¡rl thc \ cøpoærrtr strongly uppe-*t ttú¡ oorrt""Èú'o*26

Sümtrqg Ep, lt 4tllcêr! tþaù !n rcnoraJ. rÊspeots tù¡e tLtflPr¡¡Lon of

ovalbnLn rnq¡r be po,tcnld.atly va].ueble fun obtatdng arldlcrccr çltl.ch

ebrcrtly pæüaûrs to thc pr6læ ocf rf;tor i.rrÈæectlonr. fhc



tl't

æaltn¡nfn rornrlta æc prcøcntc¿ ara[ ctlssrgædl ln thl-s light.

(z)

r¡oú.d

-
(a) hæLaørtal ¡ndl Rasr1tc.
l,

BotJr tutt.æ rccrSfiô¡lltrgl ovclh¡uln a¡d, tht Àl oæ¡rornú

(prçareit by prolor¡god alectrophorcd.¡ u¡¡der oordltl'ons otf rGô¡æð

bou¡d.sy anæattce¡ ecc cqrcr{.moúal ¡eatlon} vonc cllfñ¡æd' ln a

Rayletgþ ct1fl!\¡¡lostar, ancl the c+crl-mcntal rsca¡il ânelyeGal udng

tlrc Èrocth a¡lt Gostlng $4troegh, qltl;llcd. ln SeatLon A of Chaptæ V.

In t¡1ls gerics of crycrå-rncnrtc ar¡r ccqrllcatfng fæto're, rùrf.ch E{&t

arlea 1f tltt nat clrægo on ùbe ProÈeln rvarc flnitc, læc !ûtul-atrcil

þ ¡nrfomfqg thc dlllflìrd.on at !ñ \-5g, e va.lua clo¡c to the lso-

c1çlotaå.e poLut. Fæ tlr!-a ¡n¡IPodÊ an aætatc Þr¡ffcr çag uæd, llrloùr

oontaLr¡cê O.Ol, O,Ol a¡rl O.l! rnoles par lttre of, potaaatrm aoetatc'

aootla aplcl a¡¡i. potaætnn olrlor{.ðe, raa¡reotlæIy.

À1I data obtafneel. ln tlrase øqrcrinento årG s.mnarkecl ln

[ùle (l-f ). Iho foLLæIng potnts 1n relatl"on to ttrts tablc sharld.

bê Ðtd..

(f) the Ât valuøc ln aolrnn l¡ rqrnceoEt thê tccp tLEs$

oou,rêa:Èloo"4 
"o¿ 

arbJost to the lld.tatlons of tlp dlq¡blcet o¡rttcal

path qrcretlve ln the illffu¡rt ætcr ghc an l."lloatLon of thc shar¡r

æ¡E of tl¡Ê tgttle1 barrË.ar¡ It mtgþt ba ttrouglrt trtrat thosc valuec

sna gencra}ly too largg. llowowr, wltt¡ thLs atrpæahrsr !'t has

gerøaù3.y bcsn fonrrrl that thc valuce s¡'s 5oB€ trYo to fhs tlner

gpst¡r than 1n the oenc rfth a stratgþt-thrst¡gh qrtLcal ayatæ (a

¡f.dlar e4rcrlcnoc has been r{4tortcd' by fong¡wot'thæ). In aËld'ttl'or5
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*"frr-f"-(""" ch*)tcr II). Þ Yaluce oqrcctecl fgr tu.fecr relatÍro vteoosl.ty.

o obtatÞð by dlJ.lutlon of a !ûôfe eotroe¡¡trated, ample. ð ao stad'8 f,æ alÞrnln oqrlc*, g for
eaqrle no. o aftcr itg lrd.ttal øolutLoa, tlrfs natæ{et ha¡t bêen stGeal lor tþec ¡outl¡s

undør sa3¡¡ratêd. æo¡|.ru nrlphate anð ras uåeô Tfthøut rocryrtallLsatlon.
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for all colutes cxml'recl, tnoluiltng afqle matarlale such ãt rn¡€aoÊs

a¡it ürca, dffñrsJ.on plctarros taken at tLoos gilreh thet.ÆiT ( O.l æ.

haæ ¡rrornd rÉgtshly lnoonslgto¡t rlth latcr G4)ocurct *rld,r thorefortt

havs noü bocn usd. in th¿ oaletrlatf.ons. thJ'¡ lnåülty to uæ

earllæ tq¡oa¡¡lea raanlts ln @¡ch greatcr illffLarlty ln cÞfltrlqg

tho zaro tÍnc æc¡t.ately (nanee tÍre illitc qg¡¡ead of valt¡c¡) n tut aø

tb rù¡ratl.on of, thc cuçcrlænts. Taa at loast før claya, evcn thc

larggst otr tÌ¡csc At valueg b,ar¡o a æeltglbtc cffcc¡t * I 
A..

(ff) Eho caec¡rt$.al idlcntity of thc ÐO v*focs fbr the cqrler

afl¡. \ oqrorcotg ler¡le oo¡rsJ.ilorôIe arypæt Êo thc otÀ¡r ariclcnoc

eutllnaô aborc, tJrat ttrc cæponøts oon¡tlü¡tlng thÊ shlb{rÐLrl oqllcx

cl.lffar orù¡r ln y.ry El¡o6 rraø¡rccrtr' If tÌ¡t¡ f.¡ tnùccd, tn¡c a¡d.

thgrc a! no tqrurftfea tn tlre sanplea of, ovalhsln oqrla ane \
øpocrnt, thc va.luas of, .o.R ol¡cr thc vhole bor¡n¡la¡{,ec ln oactr o8æ

shoultl bc aæo, prorldcû tJrat¡ tB r&a{tfonn thc asaropttolr fúæct¡t

tn thc anåIysLa proactblrrcÐ "* cøplctcly ûr1fftllGd,.

(fU) Tìhc iLerdatlon grryhr sbfin ln FLg. (l-t)r ¡úrcre the

crossca rc¡neaent tJro eoan obcctrt.t¿ dorrl.atimsr â.D¿[ thc na:rtss values

of 4R Ln ooltmrn 6, shø Lwcðtstaly that ons of thcsÊ aasræ¡rtiona

( at foast) is fræcroct. It proues fnfatæatlrre at thle atage to

aaEuBG that thc clerylatlona arc ch¡a solcly to hetcrogaraity of tbo

sa.uqrloa, Lre, ÐA, = DÀ, and, to @toy thc cun¡c flttfutg proceùrros

iteeælbcat eælten to deflre tihe artont of 1*¡e appÊrê¡rü høtorogcncd.ty.

The grqhs, E[g. (l-t ), nef,crrf-ng to the welln.unln oqùæ alÌ ¡hm

f,¡1s nartmm ¡t thc cxbaa rtgþt of t'ba plcùrrc, uhl-oh l¡ ehaasÈGr-

letlo of a rap!.dty rttffì¡elng fqrurtty, 1.c. tZ 1 {. (mo ¿fqgræ
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Í.H (z')l'.
1,0

lbinge d.eviatinn d.i-qgrarns of tkie al"t¡umin complex and'

fr".ctiona:Led- .\, the experime lurük)er fefe1Ting to'IaÌ¡l-e
(a-f ). ilhe Iínes ârc: atteïnpts at curve fittirg' the

"**.tit* 
of vrh-ich are ind-icatcd- in each' case' In ertTt' 1"lo'

2, ilo uraiclue pâj-rs of values of s'? err<l 12 can be given for:
tlre claslied- cLrrve; fo]^ ú2 = 0.5, 12 ls either O.B3 or 1'1J'
the corresponcling D1 vol-ues being J.fl ànrl L.1J, respectivelyt
but tl:Le m¿rterial probsbly contains t¡oth fast alì¿ sl-o.,r

cli.fftrsirig imprrrities.

t¡is. (n-t ).
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rcf,ccr{,ng to Þqrt. no. 2 f¡rctleetcå tåc ¡l¡.csanc of sqq. ¡1ø

iltffrutqg f4urd,ty 1n aetdttlon to thc f*aù" vhlcù¡ corncletcð rtth

thc tonsr valuo of Ð n). Coh¡sn¡ ?-9 gtrr ùho rEqrltr of tho

r€fueL ar¡rlgo fl.tttng. RfËtfu¡¡5 tåc cbs€u'rËil <þrvl¡ttons to a urd'çrc

patr of ø, aut r, hes !oû bcon attæ¡¡t¡il fæ tbo rcasqns glwn tra

Chrytæ V: tlü¡"sr èhc pal¡¡ of v¡.lurr¡ 6.G to bo takan toegtl6' (fsr

arqùc, forr tùrs firüt æGrlneût nqroutcd,, thc obsærcd dlsnl-atLona

Itc ær¡r tægrly rlthl¡c tùG tro cttl¡ts ds¡orlbcd, by tltc chsasto¡-

l¡tfas c2 - tt e, rl O.O78 ard. r, = 7/6, 9 = o.ol!, vffilc thc

eûrrÇsI¡otdl.ng vr,lucl for Ðr, ùtalncò by ua;tng equatlon (tt-V¡t ana

1lqrcoùlvely 5.75 ..i1 3.86 t lO-7 ^.2 sêo.-1). fhc ôcrnlatLon

plo'ta for thc mqrc oonocúratd. eaflIùcs of tha \ omçoænf arc a.l¡o

chwn 1n Rtg. (¿-t) arlil ccrc¡rarrieon lr¡clleatee thaÈ thcec æe sæodrat

æa'træ lnnagnftud.c, partLorlarly fer Þpt. uo. 1O, urblæ, nqntserBtrt

the thrye of thc ctlrge 1g ù!Êfo¡nor¡t fron that otr tho paænt nat'ælrll

(AC a). ffhtlo tlrc flattcc ctrr"çe nay bo lrrtcrpretocl as l-ta¡rlytng a

!Êqns lclaal iltffi¡¡J.oa, f.n thc ü{Þnae that the ð1ffìrsLon sfr}prdeetcõ

qul'to cloæly to tJtet atr a sf¡g1e aolute' crFF flttrng of erdr a

rlcrv:lebtql ploù la 1¡t4f Alfflglüt ea thc aÞcoûsts' ao6lrcqlo¡Idlry to

tù¡g - R ,"_, porxtlon 1¡ {u dcfÌtfidr. &G sxgd,fìies¡cæ of thc r,

valuca SroÈd il.a thc¡¡afona srnrler th¡n ln tbc otùrsrg anil the tralus

with corrcq¡or¡Afqg erll arc braokctcô to lndl.ceta thle uecllablll'ty.

It óÌûrld. bc notcd that uhltc thc obaarsd, ôcrlatlon ftt nost oloaoly

the errvc fw rolutc¡ of 3{ralls¡' d,tf,ftrslon oooffLoûcti¡,r7'4 an arrqr

of ordly I r tO-4 1n tho 4" val.ucr fæ tJlc thee q.rtcrnrod poú-rÉø

rqtl(l rc¡n¡lt fn a qrnr qtrsactæl¡tic otr ¡2 - th' rhLlc Ðl ffitlð
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úÈ{11 llc 1n thc rango gtvcn lftro seaond cr¡rrá-norÊ on At t q)t'

rro, 11, far çh{clt ¡cLiLùlc anaX.¡rals Lr poaolhto, ¡nefo¡rocil en 2$

htdrc¡r co¡roCdretl.on, etroryra ths søe kl'Ï¡d of d,ertatlon plot as thc

p6reãt natrr{.al ard. cnrr*p flttlng gtvÚ ecø¡ryÈfail¡'y t}¡c ¡amc Valu¡

d Dt as rs cbtstr¡Êd. vlth tbl¡ natcrf'4l'

(fr) Oühg. oo¡¡cluato¡s lto tùc¡c rc¡ul'te, st¡oh as tlro ]¡ds of

co¡racntraùfoa dryGtúGnoc of thG <t!ñfud.on oocfintaá.cú of both th.

tlatlTü natæIci! a¡¡{ ñætlou¡Èccl smU¡oæat, rhfle stræcly aLg¡d'fìtcsfit

ln a aår,(y on or¡altnd.n r'6 "o not cLLretû1y portlænü to t'trÍ-e ehrQr

and. rflt r¡øt b. til5cus€cê' Houçjg.r oÍÊ oÙlg' pdflè mr!Ê bt nsadG'

It 1¡ fsportazù to c¡tabtt¡h tlÈeù crgalbrmla, rhlù 1¡ ooælclcrccl Èo

be væ¡r lablla, 1¡ rtúlc ctrrlng thc aor¡rsê of ths d'iff\rsLon nrn

Iü ha¡ baon gonæaL orpcrl,eraÊ tÀrq¡gbcn¡t tlhl.g rrqft that tÀc

qrraßtltlæ Tf/ JE anil v, sü! Þt ttuc tlc¡rcd'mt. Àl pcntlo¡cd

prrarrÀontaty, thls ¡¡qt!ìaærrtr a geodl l-rdloatlon that thcrc rråt ¡Í'

vulatlon of thË üffusüg eoluts rlth üls6'

(¡) Dlsq¡¡alon

thc naJor corplu¡1on ffø tlrls vfæk fu th"at f¡¡te¡p¡tctatlæ

of, tha cllfû.¡¡ú.æ d¡rrået{on ¡tlotr, on thc baÊ¿õ of hoterogcnaf'tyt

tcad¡ to thc obga¡satlon tJr¿t Ln ttrc ovall¡.min oqÊer tb€rG [s

øc Z-ta$ of sr¡ ,¡qpurtt'y últl¡ e d[ff\rsfon coefficd'arrb fq¡r tt'mog

th¡¡! of thc maLn @Ponc¡rt¿ llmr¡or, thia a¡parcrrt f'Wrrrfty Gamflt

bc ttfretrùly nalatd to argr cqlonGnt tJrat l'¡ sppareul ln clcct¡o-

pboret!.o anel¡rale. ntg. (\ÆtI-l ) 1¡ Lltuetrativ3 of thc Serrral

f,fndlng tþat boùh a¡tq{.als s¡.6 f}Ga of arry tupurit¡rt poosccøtqg

c, s¡s¡iroctly dfßf,orcnt cü.¿ctrsphøctlo ncbl'Il'ty. Thc soqr¡aoy of
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tbLa cstlnåtlon 1¡ fryrcæ¿ Þy qlo¡"rng RterlølÉ optlto! ln ør

Jum,tLon rltt¡ ¡shû,larcn, srrl rlron tùrl¡ is acrrç tfi of sætbæ clæbo-

ptrorctlc oqroænt oan bc alêtGctGdl ln e 1€ ff.nge a¡rrtør. C¡rtataly"

ùho rlqnrrltyr dctcotcrl by thc ittfñ¡¡É.on cxpælncnù¡ oa¡mst bc

oø.rclatcdl vlth þbr¿ lj-.{s of thc l" qornt, ældewt fn tùtc eqtle*

(g¿g. (V¡f¡-ta)), tcoærae tho u¡¡o lArurC.ty *ar Prosont ln onc qf thê

irolatcû \ aauflcl. Iù la poarf,blc (cglrccl.rry in vt'f of thc

oalo¡lattonr pnaecrrtGd 1n Ch4rtæ If) thÊt ttrc ovalh¡uLn cqrleø

ooffitÊtm a raletiæiLy raptdly ¿lfifbal.ng i-qrurtty, ùloh haa rargþly

thc gæs clcøtrqrhorctlo aebtltty rc l¡lrc n¡Lu oqroænt \ I tlnrc

both thc alhuLn ao¡¡tcx ag @ fraortlonatd Àt

rq¡ùdt ba¿h ooüts!,n tù¡c tnpur{.ty a'ra t&¡rafæc fudloato a¡a}r ln thcd-r

dltfffìr¡loa beþrvlqrr' Horçt€,r, ths lorr dlcvlatl'oa pl'où l^n Erpt. no.

fO tt nÉ oætr¡atlblc rrtt¡h thls b¡pothcale. ¡[qñlo!Ðær thp¡ç l¡ tro

ln|qnrËcut gvLdtorær dthü gþ¡qf,c¡t æ ph¡rrLeo&coteal that ruggaaÈa

tha porslblltty of tbo c¡lgtanco of æeh u Lqnrrl'ty.

Ary etlræ cq¡lar¡¿tlon nr¡ù bc besûð on tha ¡on-f,trlfrtll¡arÛ

of on æ æ1rr od tha aaaluptl.enr ou rhtotr tlrc analyad.a thoæy le

ba¡cù. fa tbtc oetc, thæc t{EDl lþ rÊasoû to ôqr}û that thc

dllfñr¡lon øf1fitolcnt arrt ttrc rrofraottør fncæøÈ otr Gec¡r ¡o1r¡tc

s.c l.Læc ll¡¡otl,on¡ (otr -r¡-]- EÂg¡d.fua!Ê) of, thc conoe¡rbetl'on oú

ttrat qroærrt e¡¡l crc urtaffooùcal Þy t'hr pr€cctto{t of ol¡hær. It

qppccra, tÌ¡sæfoær th{t tdrc aaar4rtj.oa olf ld.qrcmttcæc of ¡oluto

ftø @rwÈ, ba cqrcst.

ltho queaÈlon of trÌtætoùl¡g floça !s onË of g¡cat lntcrcet

.Ë t}ro r*É8'F-12 "ø, tb ro¡ù of Urnto/] o*" pg,tLctrtarly
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rG¡.æ!ú to tEs GûËEr T\rntqp fuunit fç a¡ cq¡cr!-uerrt ln vhú.aih

ratft¡aocc d,lfñrsd, fn t¡be Pzlæcnclà of poùaaslrn cbtr-m:ldct t]rcu.€

bGf¡¡g Ð IEÉEûDÈ otr poùeaaúrn c*rtodfl¿ e€6oas tt¡c bq¡nitary, ùhat

¡p¡rrcd.&[c dsvlatlon fr@ rlnglc to!utG beþeçIqæ ono¡¡sq13

lÉæ¡lroùetlo¡¡ d tto efryh æ the ceørqrtl.on th¡t thc dpçä'atlona

wtro d!¡c to an tAwâty wn¡lat h¡vc tcil to thË oonoilud'ot¡ trhat ¡o¡

O.ffi ú .[ lryuflty raa FrraænÊ, r'lth a dÉffügfo¡ ædtîl.oldÛ fel¡¡'

tLnas that of raff;tpaa' fhc feot that t'l¡c ôsrlaÊl'on ploùr Ln

tlrte rrodk havu gcnratty ùcrn thc pardna af t?ro crtræt rtgþt of

thc pichuo tÌ¡¡¡ bcoø¡r parttorlæty d.gntftcar¡t¡ tho l4rLLcatl'on

le tzh¡Ê tba ftor of lu.qt€tr h¡¡ oanactl e vcrS¡ æåI1 tl'q of bt¡ffcr

crlt¡ (crorertfafly ilgf). tb ot4lo lntcrprotatlon !.¡ ¡¡oæiblc of

tìhc va¡¡o of ttre rùsd.ara, a¡ tål¡ l.¡ dlctalmtrcð lty a oG¡riltxr fi¡¡cùloar

o,f thÊ ill.fñ¡slon eostî!.ol¡E¡tl|-12å5 how, fæ tld.r¡ oræ lt Lr

q¡¡ttc ocrteln thet tltc fl¡¡ctloa çq¡ldl bo of thc rcmc e'dæ at

D"fU-f/kCf @ rq¡gh¡,y 1/æ. thrc th¡ cÈgærar ðgvtdton Plort¡

afc qnrlltaùlæly tn aæca.d¡ncc d.th tbc hypotbosl.s of tf,Ioc fntsr-

aoül.o¡t bo¡brucn protatn a¡d. h¡f,foæ. lhLg lr a partJ,cnrlæIy

d,enú-ftosnù f;lndf.ug.

It a¡æærr that itÉtâ$.ca fuúloradlqr æ ttrc høtcrogonatty

of protcá,n aæp!.æ c¡¡DÉ bc gd.nd È@ ðLffì¡¡ü.on uca¡a.ssntË,

u¡¡til t}¡t Gûfacù d h€tdogondty atn bo ac¡ræatcct fron È,t¡et cù¡c

to rflor lÉæasùloa.. Frr*thsr:aqnc, thc cn¡ntt f,ttttng proacôu¡n6a

rrloptcal to eaebLc D, vrluoa to bo cÞtÀi.aGal fl'eq tho &swodl, &tt"

arr nofi $üÈltlcif. (¡t ¡baqûd. ba ætcd. tdrat trho¡o æItlcLrao dto

not ncacsesdly app}y t,o ¡lT ¡lroüc!,n dllffì¡aion æItæ!.ÌÉnta. Tlust
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tbo fâst tù¡rt otùrcr proù,cins 1ñærtlgàtcð7ttè hert gLæ:r denrLaÈlør

plot¡ *!t€h ¡hor I DâÉEE aü aa aÞscLcsa ¡nritlon obaractæ!.¡tlo otr

a gþ, iUffud.ag lrywfty fl)pcrs to ¡r¡'lc q'rt thc poætbltlty oû

rflw LúæaatLor¡f fn tù¡cæ aracr.)

Tbc qrÂot neh¡re of thc plrcmæn of l.¡¡Ècra¿ûlng f,lcrs

ls ur¡kæn¡. fhlt pr.cvcrÊg Èhc pr.crlf.ctl,æ of thc porstrblc ooclrrrtoncG

of tho plpnæør La lrrllvtÂral s¡rrtæ¡ an1 thc eondlustæ LnÈct-

prcùdfon of ctlnft¡d,oa ras.r-ltr LtEroaalhlc' Bharcfæcr an¡r lrfon-

atf-on on tb nah¡re d th€ pbcnøcnoa ls rrr¡r va^luòle at thÚ.s atagc.

It ts gÊ6.a.Ì}y accqrtaô that ean¡rllrlg of fl.orrt rcanlt¡ ln pcrt fuø

thc cl.cotroctetlo oapltng of fon flo;rrp'55 ¿tln*gl. tÌ¡1¡ n¡edl not

bc thc cqrlctc aD#Gr, ¡s lr¡d.d. ln ¡qa oâs{ts Pút of tho anacr,

a¡ tnÈæegtfon hst bæn ùaævGat la s¡rstc¡'- of no*-a1ætrol¡rtcl.

Ncmarthalccs, tho oorrt¡{h¡tf.on of olcstæorrtatLo oûfcorts to LÉæsctlon

la partleularly !¡q¡orta$È ln Protatn ðlftfualon For arsE¡Io ln thc

ovalh.utn ayetæ ì¡¡ilÉcc oer¡airlcratlon, thc æpætraarbs çGnt oorÉretcdi

at pH 4..59 at wH.eh Lt 4rycara that \ t- laooloctrto udæ tlrc

oo¡rlttLø ce¡oec¡n¡lo-iz notrører lt foUouc tluô 1Ã qretmaata o¡¡

tha oø¡¡lcr, ¡oùr 1Þ.4Æ of thc p¡Fotcin bsra e nrù pod'tlrc ehæge

(probaÞIy abqrt +,1 pcr roloollczl) sg| th¡¡ aomtltutcd, a¡r tonLo

¡pcoiæ. Qs¡¡¡'rllf, tÌ¡c dfect of cÛrægc on dlffñrd.on 1¡ ako

lm¡lo¡tant a5 ma¡tùr protcLns hcvç bæn ctüfr¡cdl ¡t Fg vq}ncE 4ray from

thdr laoclcctr{.o poü.nÈc iùlc to aolubflfty ad, stabtllty lrmrtatj.om.

$rtc ts tÌ¡o ea¡c Ílth,rt"*.56 ConacguenÈlx, ÍÈ 1¡ of ff¡d'acrûal

l-uporüanoc, harrl,rrg forrll svlctcæo for the d.stenoo of lntøastlo¡u

ln proùcd,n il,lf,ñ¡slon ax¡¡crf¡ocnta, to oxËcnil thc obc¡r?atlors and'

attcapt to a¡eccs th¡ cffaot otr ohægp on tlrc dll.ft\¡¡Íon ¡çrultr.
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(r)
l¡oqloctildo pqtrb. llhÊ €:nr€ct of, ahü'Ea orn dll¡Ên¡&lon

tlhc walbr.mfn cqrlc, aaqùe !, aøs allf,ftrEôd at astll.aL

1i[t valuoe to ctctsrul'æ the 6ffc€È of chsrgc on Ðn * on tho

ñ14gc dlovlatLon dlagrær. (ft fg tllc tbat a sæLc* of oæcr{¡os¡¡fs

on \ rq,.ld bc ng¡¡ ttcglreblc, er tho où¡rngo oa,1*4 of tho noloct¡lcs

tn tt¡c oøplc !fuä¡ccs a¡¡ ¡¡lðttf.on-l oqPl'ioatl'on Eoç5lcrt

nlffletorÉ çraúttlco of q a.a dañl!'cr¡jLt to obtal¡ anil, at an¡¡r ratct

atüho¡gh tJrc uac of tbç oqrlcx ttæs not ruprolont thc U'aLtlng

cacc of a amplcÉci[y uncJræg3il 4reod.co, rùcn st Pül l+.5gr tt Áhculal

tcrnÐ at e YaÌld ttaËâFû for eopraaon vlth aæke&lv ohargp'l

aoo6.ca). lhc tæple r¡soð had, bcos Éfûæ€d. fsr Spptdgataly 18

tointbr, br¡t tùrc clcertrqhæetto anal¡cla üi3 urætrangedl''

À11 tlÌÊ releva¡rt tlÚotrmatlon rrlatJ.ng to tt¡ls gorlæ d¡

dtl¡1fr¡sl,sn crycr!.nde lc arrffirrllcd ln tablc (n-e¡, uhl'eh la 1ægrly

aaù:f-Gtrplanator¡r. !Îhc valucs of Ð n "gæo 
oloaaly îrfth ttro¡a

rq¡çtcè 1n t¡ùlc (¡-l) a¡4 1t Le aÈ oncc c!.cs that thcy dl'o rpt al¡æ

ary d.gp1fi.oa¡ïË dlæc¡¡tcncc on the net dr"'.ge of tt¡o ProtGln (wftf¡fn

thc rangc O to -1O). 'Ftrc lneanrttlvlty of ån ft i.n scEG rcstr'Ê€ùt

aa l4ræte,rû ñ¡erng¡ for !.f !.t rræc a gcmGr6l prqrcrrty of, proËcln

bl¡fìûor s¡ratær, lt tqùit tryly th¡t æ adilltlonrl ârttoar rqrld' bc

tntroùrad f.nþ noloc¡¡jlg. vctgþt <løtcmtnatlono by çleytng tbt

rcanlts of <ttffrr¡¡|on crylæf.neerûa pecforæit a.t ill valuc¡ trey ft"@

thc f.soôloEt¡d,o pod.rÉ. flææü, llttle l¡rGaü'sc ld¡ca'natlon on

otlrcr a¡røùeor ls yrt aval,lablc (CIrrfuooAr¡ 
'eü¡lt"Í 

oo ln6ån

a:Ibr¡qÍncaruotbcanal'¡radforitovlatJ'on¡frøGq¡¡¡úanforE'*lrtlc
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55 ùæs"ea¿ ¡¡fl <lq¡a,Éant valucs oú Ða roo bonLne

In oolrn¡r ! of, fablc (¡,-e) tha ma:dmrm vslues of ra, aro

rv¡¡o¡*,ccl¡ tlrc dbvl.tÈf.on gr4rbs arc gtnan in Flg. (¡-¿), tbc crotlca

rø¡rrccontlng tlrc ¡san obscTÊil dlæla¡Èlonc. 1ÌË folt@ll¡g p'otnta

rcgqtrc cosuttú. ryttc m. I of tl¡lc ac3Læ, pcrlUnaa r¡q'dûç

ærù1tÍors çbæo trhc Brotctn raa g¡gggSld[!¡ urchcgeilr glvca a

dcvletlon plo't of thc sss gcncral shæa and nqgnlù¡dc as cÈtafæd

frwtqraly (ooqrara trtg. (a-l)). &rc crycrytnentsl oo¡¡dltlone cllf,fcnc

onlSr !.n that ¡ottlr.u ss.lts havs been usødl lnEtcaå of potasø1um seJ-ta.

I¡rpcsÈ1on of thc dcnC.atlon¡ for e:çcrLnaats 2, 5 qruf t+ (nts. (l-Z))n

nbc¿c tha protatn beara a genra'ally fncraarlng æt rugatlve ohæga,

shm a trød tn d.ah thc n¡ds¡s beaæcc ÊÌ¡l.fù6if ftæ the G:rfræc

É&t arrl, aorasvræ', thc valr¡c of oR ."-. 1¡ d.acrea¡cdl. llhls tqùles

that tb dllffird,on te ¡ûor€ neæly É1dÊtlrf a¡rl qrpcar¡ at fl'rst rtgþt

co'utrary to the poaùrlate tÌ¡at llor f.derastlc¡r ro¡ulta in part fto

elecûrootatlo oanpÉng of Lon flerçs, d.næ grcatcr düÉatíons rccrlð bc

cryacùeil Ln the eu¡c of, chergcd. sJrFtGoÉ"

Hævur tha ðfnrelon cx¡rcrlnent fs aonôrotccl rtth dialyccaì

rolutf.on¡ arÈ cûcof'dlqgly tJre lultlal oo¡üítlor¡s ¡c$¡fr3 alosæ

c-¡qrinati,on. Srq¡lil tba proteln bcar no noè ùar8or thc salt

rêatf!fu{br¡ti.on on ðta}yela !.e a PGtsÈEriB of prefæo¡rtta} fÈinÀtqg} of,

the bq11fer ær¡stftuøtc by ttrc proÈeLnr depcnrllag ør c¡lecfflo ef;8eortl,

tlr-ta nn¡r Lead. to a greatGr or lcEg brfifcr salt oo¡rocntratLon wttùll-n

tJlc dlS.alyg€d, protel.n Êolution. Stcn tha protcln Le ctrargd'r tho

Donnan rttuæJ9 sust atwa¡rs rccult ln a lærtil ln¡ffæ så.lt sor¡acÞ
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rL ilotatloa as Ln rùIa (¡r-a).
rs8or¡r uoyer anð Cølnlt o*f'O thc ¡obl'lIty ilata

lil'ffi*i*'ikglff n'' fsr wathutn' ba""dr

ð. the elq*tf:toanæ of thceo çrantttles ls tihe gsn{È as lnTabla (t-1)'
G Values aorracteil to rator besÅE (ty mrftfpfyùrg by 1*f).
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Fringe cLevia.tj.on d.iagrems of ovalbr:nin, the e4pt. l1o.

referring to Table (l-Z). The crosses re¡resent Ìûearl'

ev,perimentall.y observed. cleviations, the so]-icL liue
re;oreseïrts the d.evi¿rtioir clue to the buffer gr'ad'i.ent,
con5eçF1snf, on d-iÐl-ysis s-nd tlte dashed lirre is a sr.¡:nnratiotl,
of the tv,¡o. The vertical- axes-in each case are JaR x 10-
a¡d. the horizontal- â:<es [II( ,*t)f3.

Fie. (¿-z).
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tratåon rrtthln thc d'lalJtrâd solutlon' If t'be Domn¡ cfìfcot

Dr..rtqrnatce,thcoordltf.ogrgatthøgtÀrtofthcêq}Gr{û@nùm¡sfÈ

fuvolæ a saall nagativc ooneefltretlon 5'r¡arrncftt of aalt apcr{'npoc¿û

on thc ¡¡gafltlvc ool¡oc¡Ératlon La¡nnægt of protcin" SnalltcttçIy

tt ü clcsr tùrat¡ ln dlffìraloa, Eelt l'llt onty bc tranaportetl 1n

thoæ rcgionr ¡ñæc ühæG 1¡ ¡ ¡rotatn oøc¡rtrattoa grd'tent, ñr

clsc[lÌ¡æo lts ohætoal potoÚltl lt oæstant. strtctly, tha protatn

oonocnbatlon graÀ!.aú only rcacùra z¡urO at lrttnttc dtLatsnsG fu

thâ trú.tLar bomôary, ta¡t thc !!.nlts of o¡¡tleal rosolutLon afiLor

pre¡c.gcilgflnttl'onofreglonaofefiFcotlvelyEtrog.aitfarrt'Îhc

garual colutton for thls t¡tpc of prcblæ fs krown"52 rn't tt"

a¡:pLicatlon 1g noù yct poalble t.Âth protcln sJËtæa¡ accædfngly

a preatæ !.ntæprotatúo¡l of tht ¡ca¡lts ot¡llilot bc proscrrÉed'' $ægb

thol.os¡ |'t l.a of æc tuüæeEt to ¡æ hor nl, h'of the eacr€tl'

il¡¡síatLos oan bc rascrdcdl fæ on tihc assr4rtÍoa that tJr¿ fræ oû

tatt (ùrc to thc Donusn amsrtretlon gradier*) prooedr lndlcpad'edly

of otl¡æ dtftretoo ProoGüseo.

ÍtroflrrrteùsPtstoceleulatcavêluGforthetn{.t191

oorroedretioa lnoææoÉ of catt, AC (a¡g¡gc(|' to bc oqùeùoLy Naõl)'

uæ 1¡ uadr of thc lþùE.an nabrap rcLaôtonn a¡ føuulatcd' by

Svcrg¡æ¡þ

(cr)r-o E (tr)*** tl - I 51'tt (t-¡)

ül¡cre thc tc¡rd,noLogr t'r a¡ follors'

(or)r,rr,_" ls tha conoc#atlon of, d.thæ tl¡Ê NÈ+ €0r GL- lnaldc

thû itta1yslr beg ( acdvfty coc1ihlc¿onts bctng assæc¿ urd'ty),

(cr)*to rqroacnb tho owcqron¡lqg oorcor¡tratl.ons @rtcldls tho

bqg,
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nl k thc vale¡æ of ttp 1æ co¡¡al(blld't

o" La thp oow,oÈatLon of, tlc ¡rotaln ln clcetnoot¡æleal

aqu!.velcrúlt

ânat I tã thc tod'c rtrcng3h.

lttrc rro[cq¡Iar rcü.gþt oî cçalbrstn rcq¡lrGit to ccttnatc C, ras tlhan

a¡ tr5n6p l[ "*. tt¡c c]ragp va]uo us¡{l llÉ3 t}roqc rcpætctl 1n Îdblc

(¡.e), A '"¡u 116r tþ rcñaøûLrp 1nÀc* prqgrorÈton fl' rsl ¡lüt fo'o¡l

by uctng thc ¡dlatloar

Àc i JÀ/!f, (a-¡)

úJt tho valuc fggr tþ¡ æcoCffo rÜñætlo¡1 !s'qrc¡oÈ, k, rel t¿krn

a¡ f .O¡ll r lo-2 l. nolc-1r41 À tbc revd'cqgth of llght ud r¡o

S+ei l, "¡ð 
A çar {*rc ttrt&pß af t}D d.l. mâ üffì¡don od,f,ld'cuf

raü1o, t2r lra! ÇrttßÊ'Èd, to bc trlfS to ttrc ¡s¡¡rlùs of Ylt'gll¡no

an¡ r,yeo¡&f fæ NaGl, lFtetc l.! ¡r¡fiEtct¡6! Lúorgetl"on to sala¿atc

a flr¡rt gprnxfm¡ùlq¡ to tbÊ ár'SìGctcit frdngo d'ælatlon fuæ cquatt'on

(fO-V). 1biÊ ft¡¡sÈloa 1¡ ch¡r'n Ln cech cclc c¡ tha ao11d 1læ ln

g1g. (*-2)l 1t Lc of oo.rrsc mo for Ð{tt. tÐ. 1r ¡¡6 thr nettrro

oú tl¡cso e.leùatLoæn 1ù la cÈivÍor¡e that tþæ }[¡rcs oêfi only bt

qrproÉ.uat€ùy ilrflndl. If thc ùasld. dbT{atlot¡s ara rçg'Et|lcå ar

thc e¡a otr tI¡! cffoot¡ of, rflor luÈsrastlæ,r sd d¡ an tnrlacdsutXy

c[fifrrrÉng aj.t gradS.crrt, tbcn tlbc ruAg¡¡'fuito of t¡Ë fqrorr cffæù u¡ür

be cËÈatnd by rrbtrætfng tho (ngatl?€) value oú' tÌæ lattæ frø

tlro obsæTrù d¡liaËton at e gl.æn valuc oú¡ Ef. 3y tlrla pcau t'b

Acrùt dl, orrr.et tB th€ f!.gr¡ra haÐG bGGo oqnrtcð'

F¡"o thc gcwal qrpctarancc sf th6tc GlrrFetr lt ie clcar

thet tlîl acarqrt!.on rtrtcit ùow l.tft! ùo a rati-onal qtralltetÍlu

lntæ¡¡lot¡þr.m of thc dtjifftrafon rcarlt¡¡ tþa gasæal h,Gltit ¡hryn by



lfl

th¡ uos¡¡rcil dbnrlaü.or¡rr f,n cx¡¡crf.nast¡ 2-l ú trtg. (¡.2) fr *rrt

trq¡IiX bc sæGaêaal on l¡l¡c basl¡ of lnarcad.ng rcgatfrrc iææÉr of

NrCl c€EbfnÊil rlùh lffiç.t{ng po¡f.tlvl dlsnLatLorq &rc to rflw irrùæ-

e¡rblo¡rr. îhG fmæ lq¡tiì bo cryaotad s¡r tha ba¡Ls of lm'oaaf.ng

ngrtú.ne oharg3 on tbo protGtnr ar¡al, tJ¡t lsttcr on thc a4rposLt'lon

thaÈ lÉarætion (bfng ô¡a to con4ú.eif ion f[or¡) wlJ.f al¡o lnarcasc

trlth ùhG cùrarg! on ths protcûn Lon. sla n¡¡f'nn Yelr¡sr otf thô

Aadrd cr.rrps (rcBætctl "" 
.4R 

oÐ6..t ln æIr¡nn tO of fù1c (*-a))

r¡or a fa1rly oooth fH ctc¡rcrËpncc, rútf.lc tho!ìt fe a aúkcd' atnllertty

Ln thc gøræal eh4rc d tlrc¡a crülrt andt rc¡d1e¡rac to tbc qæfnsrt-

¡L curw ùteJ.nd. at tha f'soolcstrLo po:Lnù.

In tÌ¡L¡ ¡rr$!y d thc affætr qlæatlqg ln tho ilLfifì¡rlon of

a olrægedl prortaLn 4rcd'cs, only ooùccrÌø llotgæsl'qg a r¡c't rrgatlw

doægo hsvr bocn oø¡tdæd¡ rrrìltl {¡trotrdr lt ErÌit b. of æ¡s1d6åb1c

1ata.æt to tnr¡ttgrtc tht èlffì¡don of Po¡Ltl"tly dtægd @aoßo-

noX.cqr.lc¡, thlt tr pnrtlørlrrly tnrc f.n a rtufrf on or¡¡llnsl'nt ¡l

tf¡cr orylox bas-¡ a &r11 rrrt ¡ro¡lttvc ùægp at !H 4.5g' Ilæctcrt

e! thc p¡{sary ooæüin of thl.¡ lrork l.¡ t¡rqslt (æ ncao pasâiqrl8rLy,

thc ædltf;tcal aùæ{çaùlva praaart et Dñ ?) thtu Xtsü.teù1on !-¡ ¡ot

f¡ryqü&rrt. Å H.d a@æãr rl11 mù bc slvæ of tJ¡Ê lEaJæ oonil¡rsLou

pcr¡¿ilú* to thc itlf,fir¡lon rtn¡dlLa¡ olr ur!åaG pæo¡rrÉcdl ln 64rtæ Y.

(¡.) Gæ.rrI oælu¡l.oru

In Sactl.on Â of chEptor T, ft hal bGür rhorn that tùtc

analyalr oú ilata ñtatncrl firæ Rayldgþ lntorferogræs o¡n glvct ln

tbc saso of thrcc+qro'Dcú aSrotçrr¡, both a dlLflfl¡d'on oocfflod-øt f,or

{¡ho n¿Ln oqroærû e¡rat a¡r cdtlnitton ef, tha hcÈoregcnallty. Prqvld.cil
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thot tlrt¡ prooa¡lrrc fu vallit, tn thû æEû! th¿t tbt vælq¡s ercqrtlom

¡rc fiúfl,llcel, trbc lÉwroatldÌ Eqy bc ustúl¡lly qrloyd, ln fì¡rtJtæ

oharaËst¡etùon of tbs ¡¡otd.n b.fng th¡dltcd,. Ecmever tE Gq)ctc-

fmÊü..f dltf,¡¡d.on ctu{y ou ovrlh,mln e¡l| e t}aotlos$.'jl sq)oËEt

provlðcif .çfilø¡æ trËfoaävc of a flor oû hrffiæ aelt¡ rcn¡ilts¡¡t oa

thc flor of p¡sÈd.n Cmacquæåtyr tn thia aa¡c no al*lú.qgfìrl

f¡*æeretrctlon of thc fLd.tc ôgrl.atÍon plot Óæd,, 1¡a tæ¡ of

¡ ¡oaond solutc tryr.rrtty, oot¡]d[ bs naÀc. Hæconæ, thc cl.rw fltting

proeGd¡¡rc! uscit to cctf.Eatc \ valuce lt¡.'c uqJuøttf,lod..

lHac gcmel tæ3,:to¡tlon of tbro flrdf¡Ue 1s tltat ttc

fdcrfmrtatlon of ðctå¡Èlon plots ln tatË of hcûæogÈûtlty ætst bc

ðoo oaËlq¡rly a¡ tbt iÉ¡tfngt ¡¡oralblllty +rrrte th¡t tb tl.ullngt

raey æt bc cae¡|.nefbl. Ehl¡ 1r ps*1qrl¡rfy pcrÈtr.ú ff ttp ffiqgp

d¡vtetLø ûtagra f.n t¡Ìrc ar¡p of uaåarcud. pro nn dt!Êflr¡tø ¡horl a

s¡rlmq at tt¡c crtrrnc r'l'gþt, FrÈhææorc tlgr llf ft. d.cfÅrtlon ploÛ

l.¡ ohsast¡{¡tÉ,o of rn q¡pu.ccú s¡fr iü.fñrd.ag tryrattY (t¡o -n ,"-.
pocttionbdng Eoro to thÊ 1dË), thc postÞd,llty of, rflon lr¡tæacÛlo¡r

or¡¡üot bo salr¡dcrl tf tùo protcln groofee di.fñ¡Ncil lt ah$gtÉ' lElr¡¡

lu tht¡ csrc tåÊ cffoot of, ùhc 1rtt.tläI tn¡f,f¡r aelt gruillcllÞn f'rûrcrcú

on it!.alyals, Ëe3r qpposG thd of 1tñæâstton a¡rl t'Ìrc ro*rltant qa-

lncrËrlty cb¡srrcel ðcvtaûton pl<¡t nay bc of ühtr gereal Cr4rc.

It 1¡ 4lpæd ttrat a tbæry Praßrtlorl I y æpl;lcÔlc to

protoln a¡6lÈot" *r1oÌ¡ ttoulå on-}rlc rf,lor ltrlæå6ltlonr of?est¡ to

bc oc¡rarat€A fr@ tboao &¡c to hctcrogrrElty, fu s¡acr¡tl-al. bcl|o'¡¡c

dtfñ¡¡loa ¡cnrlt¡ oan bc ana.l.y¡odt to provlcla tt¡c L¡fo¡metlon rt¡LoÌ¡

1¡ potarÉlolty ¡vellahlc" Vrilcra qrcrf.ucÉaL æpro aètæ26'55
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for tù¡¡ açræet:Lon of thc tro cdftcû! haw Þsa¡r poslrrlatcd., b¡t ln

canfi or¡c tln prooc{ùrræ æc leborton¡a a¡d rquLre oonrf.t!¡råIc

ootuts of, u¡tcrlal.

ühlle th¡ oornLuslons ltFGædctl ¡b'cæ ü¡c fblt¡tloaa of

tl¡.c rcælt¡ ôt¡ln¡d fræ a iltff\¡¡i,ø qpætsüntr .d, qE cs to

¡reg6t tbtt tt tbl.l ataga ef il¡¡cfo¡rcrrt nroh qro*ànc*rùl üot¡ld. Ét

ooaffiln¡tc d.Sd.fl.oüxtly to protd.n cÈrsaoÈqtaúion, tùc follorrlng

¡nl.nûa rhf,rldl bc nstcd,. 81rd, tJrc ôørLatter plcüe, mn lf

oqrlloateal by lntcractloa seecofÈs, Dqy bc urad. ln r, qucXltetlvc

cqræatd.* r1nnæ! an o¡nçlc of, tH.¡ dth u$uist rar glvla f.n

Ghq¡rtæ T. Sacorùly, althargb thc rrtl'ebtltty o'f tbÊ dlÊñrcLq

soeff;Lotcst fq¡d, Èy eoazacttng tJre <ibsr¡rd. Ð^ t**" ÐO ao".

Dsù qr¡¡f D¡) crn bc quc*toæd., prorlrtsit thp oqæoûlou a¡c ¡ueLl

("r fir tho oacG of ovalhds)r lt is atnost ærÈaiaty not nrrlncilly

crrotraq¡t. Conæquartlf¡ If ¡ valuo ùt laro prrotêf'n oæ¡r*rciÈlo¡

oen bo afdcd-Þd.¡ e æacoualcly aoanratc Eqlcct¡læ ætght oan bc fq¡¡rt¡

crËn arr qr¡rodn¡ùe value 1ú of oo¡¡lilæaÞIe uaa in bt.och@lcål

¡üuü,c¡ On proùclna. In tl¡lc oonnaotLon, the óaæatLou tb¡f

& n * fn¡ørÉ,$,,rr to chergc df,cotcl at lca¡t !.n thc ea¡e of ovelhæLnn

t¡ tryæÈeÉ el lt tcÐit¡ ræc Jn¡Êl.floatlæ to t$¡ pMcc

f¡¡c+¡cr*fy qùoycif d oünating e solcgr¡tg' Élght fro ðf,:fiñ¡¡lon

elaËa to¡¡d' ÉtJr ohæg:al e¡ætø'
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Stmary of f,'lrcala ¡nlc¡e¡¡tedl by L.W. NLchol for thc êagrce of

Ph.D., Unl.vcrsity of, ^Ad.cllafdc

Urcasc he¡ ban fo¡d, to gtæ clnglc rymeùrfaal edrllenen

pcal<s ln clecbophonaaJ,r oTür a çids rar\ge of pll anit at an lont o

abongtJr o'f O.t, Tn¡t fn scdlnsntatlm veloclty cqlcry¡æ¡*s threc

nain pcaksr tn prqortions varylng rlth saqrle, hcæ bcen cÈaend..

The valuce of ths eedLmentation æeff;loients are cqntlblc rtth thoas

cqrccted for a.ssoclation to ilfmers a¡rl trLacre,

fÌ¡a offeot of ærtptr.tte (a¡¿ othcr S-moJ.erybllto basas) la

to rcssc thc pol¡mcr{.zatlon (ao that only oæ paok ls obscrld. in

ths oêntrlfuga patt¡rns) nntì a{rnrltanaoualy to Lr¡oreago the spcctf,lo

aatùltty. EV.ctcnæ ls brorgþt fqçarrt to shcr that the meoùranLæ of

thø pol¡morlcation ta through ths fozmatf.on of lntcrnoleaul.af cltaulphfilc

brlilgea by thc o¡cldl,atLon (rftfr molea¡lar oryFn) of øtaln srlph¡¡dryl

gfi}lçra.

The sulphito nodlflacl fosa hss bcen lrrrestl-gatetL by tllc

nethod,E of eleetrqrhorusia, d.íffugl.on an¡l scdJ.madatlon veJ.oal.ty"

It rypcæs to dLffcr fuar thc emparabLe apcctcs in the pol¡merLc

nt¡tu¡lr tn tt¡et f,t poeaceaaa tbtoenrlphatc gror¡ra. The nlcao-

hrtcnogcrolÈy ctretæct d, Ln elcoûrotrlhoreel g æl¡c¡dncmÊa confkood. thc

poetulate<t neohs¡úeq for the uns¡rnnctrfoal olcavqgÊ of &laulphttb

borul¡ by aulphf,te. lhe matcrl.a,l æpcarctl homogeræers rhcr¡ arbJestocl.

to a te¡t clecf,grnô cgsentl,ally to clstect tb disùrfbutLon of oø¡roænts

v"lth cllffere¡rt gocllncntatlor¡ eoeffl.clsnts. Srlphtte also has a varJr

narko{l affeot on the rllfifusr.on prçcrtlog of thc onzJnrc, altcrf.ng



Þo'ùh tb. û:lf!ì¡¡fo æf,ffcl¡É üd tb. itcrt atton¡ f¡æ Gea¡¡rta¡

fqæ"

&o ¡oatiæsÉ¡tlæ petffia obæv¡d, ø 1o;æ1,49 tht fü of

urìlsÐ æluèiø oodd,rd,qg G¡fphltc enc tdæ1lrøtcô oa tlro Þ'r{ ¡ of

thc alaavaga of ¡n !,nter-ohat¡r tllælpbtitc bod, 1¡ una¡o. Íhl'r ¡Ë.

oùhæ ósæratl@r û!ìa rolrtd to tåo p¡bXtú¡df H.n¡tto dl'eta m tht

EÊohrd.B of ùtE hgdroilJtfu of rsoe by æaæ.



filEEd¡ 2

PW¡ICtrt@ùB

Sc€ùloÐ of tb. foüølag ¡nùl!"catlcn¿ *rËr't uæ{t tn t}tir \f,ræk.

I, çhylt@.rùr¡d.c¡t gtudll¡ on O¡¡llnd"n- I. Ecstsopbæc'tú.o

Fr¡rtlqtlo¡s enù üEæ¡atá¡{,¡dlær by S.f,fi¡i.onr

J.M. Gæcthn t.l. Hl&ol an¿ D.J. Ef^nm, J.Ph¡1.0h, , &,
1*ß (19r8r.

2. qPhtr¡ú.oo-cùd.oú thålø m Þrlbrd.n I[. Efl€ûÈ of Chægc

æ Dl¡:tlEd.æi

!.1. lË¡bolr D.J. ft¡re d J.tL ú1nccÙh, J.Eb¡ra.Qhø., .St

roûo (rg60). (eqrfÉ'r æù rvd.lehle).

5. q&r Chfclf ldærdisr d thrræ ln SoluÊlomr
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