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Blo1q1oal ~ of Prot.e1a xa ..... ts.aa S\Ud1. 

the pla._ prete1D8 haft .. ,... f'unoUou sa the .1 ..... ....., .,..... 

... PuIaJa, boa • obaieal. na4polftt, their ... t lDter.UDI .tieD ,. 

~ .. ttl their l"O18 as ~I • .-.. tor st.uo1. (BS.eeMt1 .d 

PJ.l!aoa. 19L,8J .. tUpl', 1~), ~ .. (Cktldlltetn, lfl.9), .... (JIrMle .. , 

1"'), llitftlD'1o 1_ ( ...... , I"'), __ (Oud an4 .,..., lfSl), i.01tWe ta 

ed eb10rlde ton (Pwl .. ad _th, 1""), and. ..,. other .... s.~ ad 

~at.o1ec1G ...... ta. 

1 larp ....... 01 .wI ....... been 1n1Ua.d to .1M1cJate the ,...... 

pert,1ea .f tJMtM ooapl ... _d to ftlate tN· at.ftotunl obaanw1at1ea .t 

.tIl ~ ape ••• with the t .. ...,nado , .... ,tHe of thl bbdlDt; ,..... 

..... It '8 ,.......18 tbat til. 1Uut. WiU ,uld pe~ ata to al4 18 11M 

den1 ..... ot ..... ba of ..,.u. oatalps... 1lee, tb_ t.nvutlptlGG8 

WiU amtrlnte to •• deaortpt.ta of 10ft coapl1oaW .uoc1aUeaa ..... 

thHe bet'llMn lup _leo\llM ., the .u..taa ..... ~t1bod.r, sa

nlla-lMuUD, protet.D4_le1. adele, aD4 1le...,.~. 

1ft ~lec1eal UmMtt.taaUou th ... 18 our •• ' late.-t in .. 

I"Ud.ttAIati_ .t p_teta 1ateJUtI.. etud1_, a1ftce .. ~\ ... t_aU. 

18 b eet4.aatlce of utift dfUI eeaemtraU_ 1D the PNMDOe ., .... pn-

te1na C ...... U "' ~., 19)8, DaYl8 _4 DabN, 19f&7 J aDd fMpHt.' .t &1., 1ftl) 

~, tM bDloIf,oal _tift. of • d.ftc 18 dlperadeBt, at leu. Sa .., 

1 



I 

..... II on lDlOomplexed drug _l.eo'u1ea. 

Bv1dentq, .. 110" D1olop.o&l pl"MtNl ... begin to be Yi_d OIl a _1 ... 

cular leYel, the Talue of 1nteracUcm studies ... 11 'be ex~ 

Chem1cal and Mechan1st1o .u. 
!here are. hGweY8l", lID" 1aM4iate chemical ad meohaa1at1e ..... 

qUllDOes to be .atbend tr_ 1'110 atuq or the proteiD ocaple. n.ta (191&9) 

baa emamanteci t.he iaportant lNJ'P08U of 1ateaotSoll stwties. the .. .,.,. be 

stated as toll.ows t 

(1). A cleterm1uaUOD or the ftDJIIber of 1ateraot1na _leoul_ that a1't 

held by a given protein IIOleeu:t.., 1JDCIer apee1t1ed 4Ul'f'1.naIIeJlt,al CI.Dditl_. 

(2). A deterJa1Mt1on ot .. wd_ malber or s1te. on a )Jl'Otein 

molecule ava1lable to a given intemct1Dg specie •• 

(3). A th--dJDUdo ocma1derat1OD of the .~ or the bond .... 
I 

twea. the p.tetn aDd u:r g1YeIl 1nteractt_ specie •• 

(1&). A fl1WlUt&t1vs stateDut •• to the sUeo, .1 the ezrt:I.ft __ • 

em the ener&r of oo_1mttoa. 

(5). '-nt1taU'ft 1JltG1Wt.1oa _ the .trv.e~l ohaaoter1st.1o. of 

the lBteractinc moleoule. 1Ib1cb t.vor OMbinat1oa with ~ p&'Ote1n. 

(6). A quanUtatbe eJ.uc1dation ot the aleoular and oODt1prat1ea

a1 nature ot the site on the pro.teia at wb1eh a liyea specie. 1a boud. 

It should be _pha.ss.s.d tibat, 1a ga"leral, a th ..... ~ treatMat 

baa been applW to the pntAt1.n 00$pl.ex tor the pu.rpo_ of .quiring the dON

lltIlt1oaed: 1nftrmattcua. leeentl¥. a8 a •• utt of lIICJV1Di-boundal1' eleotrf9horetst 

1mrestipttQD8, tntereat has eYelved 1n relation to the a_s of oaplu lora

ti_ and ~~da1;.1on (Longnorth and JlaeInnes, 19142, Alberty and lIarrtn, 1'50. 



, 
..... _d Br1cp, 19S0. and t.., aaclloeter, 19S). ftlO'Dlh the _to of 

~* ,.. .... 18' td.Mt4o alan5.f'1oanee la. at ."... .. t, "'111", tAlI ..uta ...... 
..,. oim..- lIaportMoe 18 that. ..,. aid itt ecmatl"dOttag a ____ ot J)1'Ote1D 

1ntAtNOU ... 

DSndml PNpefti. •• of ~~11done 

•• Pftbl.e. ~ and .-.laW to pnWn 00IIPle:&u .... __ 

UftdW senti", to .. ..,. ,...a, "" 1t. baa bee 0IlQ' 1ft ft04IItt u-. QlIt).gS) 

t.bft .. 87D.etto polJiwr ~lP1'l"f01WoM (P9'P) baa .. tM a .... dial 

of tnt. .... with repl'd to ita 'bt.nd1ftg abUtt.)". m .. tiNt ayDtbNiMd ill 

08,.. b1' Ieppe (1938, 1'39). :Ia .. late IllDeteen t.td.n1e_, dui.as" __ 

.f s.n .... t.l ..... t.echa1que1 ter "'.17 handling _tylue ..... eOftd1Uou of 

blab ...... ratuN ed hlgh pre..... It .... ,JOduo4I4 ooa8ro!all7 18 u. to .. 

..... try tM 0. ... at the 'ba'M1e ~ 1D .... 1d ... n as • ~ plaiR. _ 

paJIder. 

I' 100ft " •• ,.. en... tbat the pctq.r eJdnbl'-d •• ....,. of iIIpt,.. 

tam, ~I .. 1e11 ,... 1_ uae 1ft'" ad related the .. .,. Up" US1 

&bft1, ....... :bd of the 11 ........ Jl8tenncea "aU .. __ PVP ,.,.,W Oft Au.,.. • 
l"81atl. to 1u ~ SA exte41Dg t.he eft_tAft pedod of drvc _ttoa (a.

e:ra1 Anll1ae and 111m Oorp. 19$\). An _rl3" paper deecribN a fttudlot. eu. 

on paatooaine ..,. ued 1a per1duftl _thea» (»1"-_. 1914). 'Ill. att 

per-oen\ panteoatne .. ]:a".; ... ·t~ _til "P, a len ... ___ tie 

-Uoll ... db_ned. Sl •• tha,t5.ae, ..... , array of expertMl'lta1 work baa 

been ~ to l11.wate an aotloa 811 ___ thet.1_. "".. ... , anUb1.etloa, 

a:ntioeaplanU, an'i.lIU~, a..-.u.o.. .,.... ... , _d other ~. 

!h-. Ita.,. been au_ni .•• 111 rUle I .. 1'ba ,.~ooloc1oa1 or ,..leJ.os1ed 



,a1M I 
UfaAfVU 8V11Wa' (II nrnaucl'lOft unr~D pyp 

AID mttrGS 

.. rd. ....... M _rcU. .. (lMI) 

Outtal aM __ dna (1141) 
StiarUDp" (I • .,) 

~U ... (INf.) 

...... (1 .. ) 

Leger (114') 

Llaa aM Ie"pact (1M8) 

BraD et al. (1860) 

3A 

... thftlo att .. , prolo". cln& 
a .... l ..... with .. PrP •• ln1 .. 

hypertoa1o P9'P •• iu1aoa. du,..tt_ 
or ...nlle.ia wa. dcMabbd. 

t..,.ridunl •• nheata, be .... re-. 
.. lw with'" tna-'- PV'P to whleh 
_n_U ......... 

.. tloa .","bu.d to pr ..... ntl .. 01 
dne dlttuloa 

1 ••• Inj .. tlOD ..... l.tH with I'~ 
prp 

pro1oap a-le .. 10 •• tIOlD. ot .,1_ a" ~t ... 
dn, bloo 1 

" .... 1. _lf1ta1_d t. 
1ft'"" t .... 

... ld ... tne ""a .. d •• meohard_ 
W llrtel .. two ha'.I'., phye1 .. 1 
.tt., ta dn, dltt'Ul.a •• lawr
..... U .. 1. drue aet&boU .. 



".ABU; 1 (cout.) 
LlteRWl"a ... t.,..._ 

a.ltou.l4lM Sobubert a. GraM,. (Hi50) 
(dbethylbe naoll'aoltantlaa1cs.. 
ault .. thlod1aaole. iulta-Z ... -
41methylpll"i=1dlae) 

~lni._ Qu.yavrUlel" (1, .. 78) 

thrombin L1u at at. (lNT) 

-".1 !'err.lIlt ......... u (1M') 

SB 

proloaga hypoglxoeado .treat. lu
AU .... ", .fteets Mttol" than th_ 
at laoU .. portaJd. ..... l ... _ ... 1d •• 
that ", "lay. aba .. pt1_ ot 41"\1& 
( •• 0. IDjeOt".1Oll) aDd ........ phyaS. 
oooheaioal prot_ t1 ve a.ttoll 0" • 
uutraUab1.t; .tt .. t on the pro .... l .. 
tlo _fi.,... that d •• troy 1Daulla. 

,oat-ulat.. PJP-lanli. oaapl.x 
troa whioh laul!B 1. alowl, UlMm _ 
t.d. al.. r88trl.ted diftu.ion of 
dn, dua to aba.ptln. ot a.lei at 
poInt 01' l»jo.t1_ by PYP. 

tlFll3ary eH,..tlon studiea 8"l1'oa
tid.. at :0W4 \0 be bouDd bt P'fP 

(oleo t"o~14N""1s). .0 Moalarati. 
att"t on .. ret! ... 

... tard. e.oretion .t (iUblih. _ 
NP 

ooaculat1en ttl.. ot • h..aphl11ao . 
wu ..... ed hy 1.v. lnJ .. Uou .t 

thrOlrJ.bla-P'lP solutio. 1101"0 thaa 
th~bl11 .10 .. 

patl.mta 'Who dId Mt "apond to 
.ptal l~eotl'" alo. _zoe .t
teot.d 07 Jl'nl-leptal "repantl •• 

.... ti .. "Rlta. JIG .tted' 011 the 
Nte ot el1m1D&t1oll ot h.,-r111 ta
looted blt ....... rsouely 1. the do,. 



IDru Affeoted 

iEatropnio hormone 
(Fo1l1ouliti) 

lPerIc111i n 

!able 1 (oont.) 

IJ.tera1mre ret.reno. 

taTedan (1948) 

Cosar (1945) 

30 

estrus initiated 'lY I) uni ta 101-
lioulin rfflllAi u.d only half .a loDg 
as when 3l)% PV'P Wfl. injeo ~ed with 
hormolle 

drug ett6ot1vne88 inoreased as In
d_oated b~' the average lire .t ..... 
illlal~ and p8 roe:ntage survinl ot 

staphylouooo1 or vDeumoeocoi in
footed adze. 



action aprean to be u3oo1ated 1:;1 tb the fom.a.t1an of .. ~.? ooapl. 

~'l;-licb I.winta1na drug leftll by Und.:tblg or ~1n, acre14.en, dltfUiol'l, OJ' 

:!i6tabolid of the drug (_ .~Jl Table I.) 

Pol.yv1.%vlpyrrol1do1a t~a WO be~n demonatm ted to OODIbine wit.h 't'aIi

otW dye,s. A 3W1l~ or the .. _r:rarJ.me.nta 11M blEfi .-ambled la table II. 0.

pounds other than d7ea 1IIblch _'~ATt'led to be st.\1d1ed cMrlllg the course Qf the .. 

inwattgat!ena are al80 included. 

Coot.emporary Statue 1;1£ the B1nd1!ii.'!; 1iJm;,hard_ of l'V1' 

Most at: the de8CJ'1pUonsat' the 'bindll'lC ol'Jar.wl"bt1_ of m aft of 

a strictly qlJ&litatlvo natlll'8. and. at. 1003 t, 1..",dioatA that a o,)mplex baa bean 

fo:med. In Mm1quant11aUv& (!fOrk, Franke (US!) uaed a md1t1ed. equ11:lbrS..a 

daly.i. prooedve to detel'ld.n$ tho overall equ1l1}.)ri_ constant and the _ 

thalrq ot the reaction betrfeen f'VP ant"! Goe1n. 

'ltJe work of Oew%" (19$1). and Oster arrd IRlltrpt (19S1t) is aign1flcao\ 

in artI asey of tile oontellpol"U";Y statu. of the po1Sm1trte binding mecheia. 

'lhe7 found :PyP to bind _leoular iodine. Xate .. tie .. d~tNt.ed t.o GOO" 

by ob181"11nC an inOl'e&H 1n t. abaorp't.ion .pectora: ot iodiDe in ~'JOtua1_ 1 .... 

dide at 290 S. a8 PYP .. added. A :LaDpu1r iaotbena •• constructed troa 

the data .. and the 8q\l1Ubrlua OOl'i8\aBi fbI" the COIIPlax .. cal.ula~d to be 

1.32. Htl'118Ver, it. .. Mt.abl~ tJlat 1£ iod1ne ,,"88 ad&KI to a PVP aoluU.ObS, a 

d1f~t, biDd1ng ourre ... tom~. SpeeulaUon 011 the mechanism .... tempted. 

The latter cD1"Ie indicated that the 1n1 tial 1o<U.nm moleculea are bOlmd to PVP 

with tut,r....oult.y, but on ..... 14d1Dt \1;Olenl •• an baund to the poly_r tha 

~11od1ne IIlOlecu.lea at .. bound nth greater eUe. ~. sugpat th.t 

JWtual r;clamabU.1_ of th.) MOleouJ ... us aids :tn tbel.1nd1n$ of the ."ooee<liD& 
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Con&. red. IOeln. Prontoall 
DIeth,le. blue. Methyl .,."i.let.. 
8111l'\1bl», AtabriDe 

Aaorubln. Iroaph.col blue, 
PiM1'101 red. lDdl,. C:arm._. 
V1ud_ red D 

1118lldne ... a. tryPll1l .... 
ftronal. 1)1_1_ 
led lB. DialM Pure 
11_.. fn"ptm tt.d 

Di_11le PU ... 11u@ ,.,. 

tABU 11 
t.".,. DA.'ttml£ SUMM'AM 01' Ift.RAeTI va a~i pyp 

All> 1'1ES 

...... ld aM hhuber1: (1M3) 

Sohu1Jert (19U} 

aem.lhold ~~t &1. (1960) 

Sohu'bert (11600) 

8ehuben (It6Ob) 

hhuben (ltSOa) 

_nube" ... We .... :!' (1910) 

ala ..... (11$0) 

lfuor' (l950) 

l1eotJ'~h ... _l. ... D!ttulO1l 
Swdie. 

eleotrophore.1a an4 in rivo eqr ... 
'tie •• tu41e. 

III n Yo a:ltor.,\!.. stud".. e1.otl'0-
phon_t_ 

10 to to% PVP 801',t1.n p ..... at. OJ' 
retard_ the rllttu.lon at 411u.e .0-
1ut10Da d 4,.. lato the 1....... of 
ilodea .... denal. 

,. "'1' blad .... p..-tratiOl\ or 
.h ... o.-pound. into 5pt .. ogyra. 
and ••• 1. al.o p,.. •• =ted that ",p 
oGllbit •• with _t.,. and .. entl_ ... It 
v __ Uable tor plaGt •• 



led ......... hft.l. 
leuo hrpvrl_. 
0,,01_ 

I.a.1D4t 

Bnll1aa't Vital .804 

Jabl. II (.oat.) 

haa1ce (Ilil) 

0.-"(1.12) 

0. .. (1.04) 

..... 1'17 (11$0) 

Iquillbrlua dlal,.l. 
A !f : IlOO _1;.01 
(lr. clW : All). hindU« de

-r m 
....... d •• ~ft ;,;ure lItO. _ __ II 

'peo""})hotOMtry 

....... d .1uUoa of atabed 
__ ranee all' altn_ir&.... P'fP 

In Yltro. prot .. t1~ .011014 
a1>1.141 •• , in Yl ... tad.tty 

a eolU'1aetri. _thoel hr ~. 
•• tfaa Uo. o~ PrP 1. wlf;l. 
'ttl_. pla .... 6l1d url_ 



J 

.-1....... It was poee1ble to exper.t_ntall,y ..... b a pe1nt at 1ibloh trhe blad-

ing 81t." (ono per ..... 1" wd.t) __ ftt\U"&te<1. 

PriOI' to tilt ... k of Oster, the nao"-- .1 iodine .. aterwl.~ 

lJMCl .. _ ~ul pnNJedure tor the deteotion ot PIP (,_ ad .... 

achm1c.tt. ahf. Korth ad Ife!.a'l.ein, 1111l, Leapqnol, l'L8, .... ,. ~J am 

Poul1a1ft aDd Piette. 19b8). w .. of theM _Ike ... _de aD .t.WIrpt. to WlNYd 

the ud_~ ftat .... , the ,...t .... 

11Mbbler (19$3) q...,tlGaed tM • ......,. ., till. _thad ..... 7, he 

fOWld 1t .n'fWd.ftt aad &0""_ W ~ft8 Pt'P ~ ~tocftpbl. 

atlUl.ea w.l til a b1aaUt 1od1de ...... ~ .... potIla1_ 1odopla ttna. ~ .. 

No -u ..... de reprdiq \he .1. OJ' 81tea OIl PfP ibn aN ~1. _ .. 
the .. _1.,. .. ttl. 

b .~, 1t!wl ~ W1~ that 1Ibe pol;r-r, "P, bu...,. 

"',a.uea et b1olol1oal ~e that ~t ita .e ~ 1M'.f all1Md 

p1.uaa aped.... It .. be _t1tt~ that 1\8 "altae win be encded 111 .. 

tteal" tutu ... to _ 1n .... fhIft'eI'lt ~t Sa ihea Pftpel'Uea. __ .... 

eldrraUoQ wre pn- 1Deu,.-- in \he devel.e)'8ll1t of tbe iftMni.atSe 

that oonatltu* the bulk .t t.ld.e dL_l"tation. 

~t1oal fftatant ot '1'8'" ~lt1DI Waltlple lquUlbl"1a 

!he "1"11_ t .,. a .. ", that weN dn'1aed in 0.1' to u.eaUpte 

protein OOIlFl ... , Indicated that mN that OM 1Dteftettns .ped.u eould be 

[bound Oil a I1ftn pJ"Ot.ein _leoule. Aa a n.illt 01 t.bl.j mat.lleaUCII. ......... 

in9'el'f'lD& alUple equlUlQI'1a .... ~ to t .. t tibe ...-ltut data. .. 

~, .... ·"opMDt of ,...u.a.t equttcma ... ba.te.eI by )1I'frd." ami .. ~ 

~_ ... 1Ihoee 1nt.areat .. not DHe_ri.l¥ directed to proteiD 1ate .. ~ioDa, be 
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to adafn'pt1a aDd e1eetl'O.tat1c pnMM..... !he thMretloal treatment .f 

..,.... ald.btUng lIftIlUple equil1bfta ta _h ... 0GIIPl- to be ocma1deJ"tKl 

beJe 1n 1ta _tiN •• 01" ..... to be &dequate~ 8U8lflI"1se4. nota (US) hu 

:reviewed the ....... 1n & •• t «omd .. tOft aad hu tortif.led t.be Nri_ 

With • ~ btbU.INptv. 

AM -alpt.. of the , •• lN1aath_t1eal. tonatlat1_ t • • ealft

latteu &t auoo1atlon ... tant. of •• 10 loa 878tAM hu b .. ft .... Uwed '" 

SUU1 ... am ftUldaan (1'J2). !be ealeulaUOIl of the noM .. l". __ tate of 

the .....s. (ty) Rlfate .... 2ex .,.'tea ... attained '" tbNe 118thDc1a, _.1" 
tbe, fd Leden, .f Ijer.rt.'l!lt ad of ""au. 

8wlnel' Cl9Slt) baa p~ted a theeNt10al atuctr of p_tfd.D ..... !a

u... .- l1we.Uptett b.r 11.' Hattennc, ... ttc ~8UN, dUlu1ea, .leo

tnpboN81s. and ...... t1a a.dUe. Wlth tbe aid of the ..... u. .. tblnia 

"'laJ'*l t t .. peutbl., by .au of lipt _tterinl and OItIIOt.iI.t pn ....... 

to *,-1ft \be oo,.....un ..... 1.1'4011 OODItaJ1ta. U , .... an ... 1\ 1ft 

,....,b1e to eMa1llt1\e41fr.t.oa ... mo1ente. eleo~&1c lIObillt1e., and 

~t!oa oo.tanv of tbee __ U ... poly_.- QeOl ... 

C .... !D ..,..t.e .1 u.... tbNnt40al Uut.nQ .-1U be 1ncl\Jdecl ill 

later ohaptere of thU dt ...... tl_ • 

•• ~ fer 8~1 IntesuU_ • 

... n..,. .t Pro ..... 

Do. (19$) Me _1'8,"- the Mrq' _thode WUch .,.. anUable ,.. 

Innaupt4ag PJOte1a Int.ueott ..... haa tCNDd it coJmJnf..erlt to dinde .. 

~ into two 1l"RPS. (1) ~ .... anpUt1ed 1>1 oJJanaea 1ft. Sate ... 

acting .teeul.e. and (2), cha1'lgM in tho bebaYi .. of the PI'Ot«4n. In til. tiD - ... ~ 



'I 

C8 tegor.f .. 1nolude4 tbe tollo1ftn8 .~., .olub 111 't1. re:duc'Uoa 111 t!leJ'

modynamic aott ... l.J lequil1bri\D cU.al1ll18. ulvatl1tatloa, ulUacent:rU"vga

tlon, 4utrlb.nlOll be,._ pha.... e1eovomotl .... force ~nt.), fd&n ... 

tloD In an .l"'~lc tSeld, ~lO n4uoilQIl. cUttua1oll., -aau 1n 

spactra, aM 1tlo1odoal aotITl.":!_ Meth0a8 Whloil a&"9 4911* •• ' \IJOll obr.ulpa 

t.n tbe P"PIn1U of ,rote 1M 1rI.olud4: c~ III e:pectrtl ('1'1"11'_ eunea. 

shins 1n ieoioalo pH). 0»'10&1 _~t. (apeCltropboto.._W7. N.tnot ..... 

• 'r.r. Ught ._tte~. opt1oal, "-.t'on), .. '10 ;p2."8'.ure. p~n.tloa. 
el.ennph0ft818. ,,"Cllpt.tloD, ... _ltJ. ~ teDa1cm, magnetio .... 

penl ... arul })1olo81O&l. aotin.,.. 

fJV1.1:ta tba 0ClIQ .. of » ...... 1_ '0 make a ru.uotloDa.l l1t.eratu:te 

aUl"HY _ &14 lA the D.waUcatS. of ;pI"O.1D an4 .ti'Vi blud1-.. 1t ~ 

a'J)U'ftt that mwah ..... perUse.t 4ata ooul4 " gatun4 It ~ thaD. _ 

.tIl04 of .~ ... blD4toa ooul4 '* Sal ... ". '1'h1 ... ill 11_ w1 th the 

thttllc1al of Tag a4 '''''r '19~,. .i!lO __ .1.-at.J .... a proJOl~d blndbti • __ 

ela tor a1k.rlMueDlllUltonaa an(/. al,bllUu b11nch41Jlg oquUi'bnua 

4talJaSa ucl ~ ~ .. ta. 

Aftftr .... 1Ioen'lon, 1' .... ol4e4 to ,l"OOOe4 wi'b tl:8 Pl'O-

'.U1 U4 iYP ..... tlpt .... III II ..... , 811d.lu tuh1o.a. D .... 4 \la, 
the atu41u would. l.n4 t.h_l-.. oo~17 ., :I.JnM'1g.a'iloa with __ 

the eqtdUbrlua 41&11 .... ancl l~lO p&'O~ 'lhoretol"8. on1J &haM 

two proeaduJ.'ee wm be __ 148ft4 1a deMil SA Q,1a ohapul'. S1Iloe 1oJloI

rapl'q ehaJ.'ea 1n m4n7 of the prl11Olple. of elM.teal. eleouopbo.N81a. the 

latter uohrd.q_ 11111 al.ao _ coMlden4. 



I ' 

•• ) IqdUbJ'ta ~1s -

Aa (1 .. baa polntNout. \Ilia ttIoM.tq_ 1. dependat. OR • teduotioa 

iD the t.ba~ act-lfttT 01 tM-.'i1IteftCtiftl auINItanft. • •• ,..-tu, 1a 

ite .ltp1Mt to_, oon.ate of _ .r;aapa .... ts eepuated by • ___ • thSa 

d1al7e18 • ...,... ie pnlpe .... , eo .. t.6 allow bee penetntlOD ot RIll 1ftter

_t.in« _lenl.. onl¥. 

ta1tSalq, a coUo1da1lJOlutloft te plaloH tn 0_ ........... , ancl .. 

aoluU..a ot 8JIY1U atloeulu Sa '* other. At, .. uUtbft_. the total ........ , 

..u _1 ... a per .-1t, _1_ sa •• oo1lo1d ~t 19111 be ...... 

tbIa Ul. toUl .... ,. .t _11 ~. JQ' 1lai" Y01_ Sa the onliMl ...u. 
_1eoa1e 8OIIP;a~. ft18 18 • weal\ of .. s.m..raotS._ OOOUI'1ng_"" 
cell.oid and ..u .-la0tllAta. .. ld.adiD, data t.a .. ...aled saw aPPlOJll'b_ 

.-phi" ..,......Uoa.a am tM equU .. • , alUpl. equl1SWla aN appllec1 

to edoalaw the eqv.U.lbrla • ...,ta ad ~ ..... data. ... AN • 

ai' Ow of 8ftWII .... 1 .... w1tat the ~J ... of *lob are .. tG'!oae 

.. toelillll.te the _thod. 1n oerU1a stwA... Adaorptlon of the ..u _1e

ctd ... tlle ..... ren4en • ~ ... 01 thea. ~ul •• _ •• to _tel' 

in the eqdUbJIi_ epta. f.Jader .. natn _Mitt ... It ..... q.rrt.t:tu t • ..u, 
app~" _motion .., be awlS- ... UJd.I'l~. t.he el'ftl". ,....,.... 

etteot. .,. also 1flttertn ... and c... the b1ndina data to be :lD elTOl". 'gain, 

....... u.cms .. be .~_, or ..... the eJ"J'V .t.rd,JdMd by tbe uU11saUoD 01 

l.aw eollotd ocmeentiht1au at a pi .... the taoelHtrio point of that apee1t1o 

conoid. 

It.) 11 ............... Ielutton -1frt1.Da ...... ., 'lecthId.q • 

.. preMiM, -hi ....... of ...... _1da and 1ft ... lute ..... 
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'lb. quanti. .tlT. 8't'iuc\Y of protein-ton 1nterutiona by _ana of alec

tt'Olld.paU4Rl 1n ffte .oluUon 1Ilvolvu the UN c6 oo.,l1aatecl equati.... Qual 

1tati't'ely, interu\1one M1 be 4emonatrated b7 a eh .. in Pftte. ~ 

point acco~ a abange in buffer type or a chance 1n buffer ooncentration 

L1DW1n, o.nain a.".tr1.s 1n the ucending .md descending bouala". patte 

'lf1Il1" be indioattve of interaction ~. 

l'9ssibq t before the c~ of the protein aemplex 18 applJ.ed to 

electrophores1a nudies, it is appl'Opr1ate to detine a tem that 1s u.d ccm

tinuall.y in related . mathe_ttoal derivations. It 18 known tla t a liven pr0-

tein.,. exist in a 8tJqUBOe of =oleGUl&r f .. in solution. th •• lec~ 

tic _bUit7 .... ot F:l\,;";in x 18 a ren...t1tm of the vmoue protein toNS in 

this aolut1cm. In .... e., at a g:l.veo. pH, the proW1n IIIV' be N1d to mtar

with a eonetitA'lent IIObUlty ' .. iD a alven llm1c _~nt. Ihie tea 18 

use4 'WbIn the 41fferent prete1n to1'll8 are 18 rapid eqt.d.l1bri_ with each other 

that ia, the equU1br1ull is e.tablished rapidq u ccapared to the rat. of .' 

el .. tropho.:ret1e sepant:1on. It ay be dd'1ned .8 foUe ... , 

ix : '1.~ .. aa1lx, + • • • ...... 
i.u the conat1tueAt _b1l1V of prote!n 

~, the .traoUon of _lACUl.ea of x in torm 1, baYing mobill. ~ 

At, the becUon ot ..teoulea ot It in tol'll 2, baving :mehill:".)" "sa 
~, the taoti_ of mo18lNlee ef x in fora n, baTing mobility ... 

'!'be tena ·oonstituent lIObU1ty- wt11 be used &qeDliTel7 in later ohapters of 

thi8 d1 .. ertatien. 

LoIl .... rth and JIaoInn .. (19l&2) appeal' to have 1n1t1ated the ne"'&l7 

impe\ua to demonatl'll:te the potentialities of electrophoresis in the study of 





u 
., ...... M -1IIPle in thsa ..... 

~ eDt to t.h1. latter et.udT, it hu beG_ e..w.t that .... 

tatift t:rea_at 'AT beapplW to ....-teu ~I cb~ of ... (s • 

Smith ad M .. Cl9S0) .WiN tbe SateNetton betwMl1 boY1n. __ alImd.a 

_""1 f:Jrsftge fa eolut1OD at JIll ~.5 in acetate butter of 0 .......... '1~1IfUI1" 
terM after eleot:4'Opheru1aot tlJbe .,htlOD. the...au1.ta ~ .'_l ... ata ..... (Nia"",......,. 

with t.ho. obtained ,.. equlUbt.'t._ dt.a1ra18 at»d1 •• on the ... .,.tea. Al

~ ad vam.n (19_) .... _wIle' .tJl1br ...... '" the ~ ... al

'bumlDdblodd. ion ..,8ta. !be ttl • .,. .f 1I01in~ .,. .. t. __ .... 

volT- 18 the bola tor ~ ~ •• t.leal tnatMnt. (~1"', ADIertIll 

and 1lOo1, Uk8, Alb ... , ugo, .. trlohol. 1'~) • 

.... and I'oater (1m) ..... u\1llied beth ecpd.llbr.1_ ~ .. ad 

e1_.phon"e ..... Sn • at .. d 'billdU, be'-- bo'dae plaeu ~ 

tad 1fOtiIt ..... ~. fhNe .. glone could be .. ~ Sa 

the ....... ....... t. tbe tuft ftI1ott, 1he b1nding U etatl$t1oal nth a 

lJJe .f abcntt twdft ione ,. ~ -lenle. tn reel- 2 the neottea b 

~ 1:I:dnal'ln .. a GOIIp1._ eonta.1JW.lr about !&8 lone. tra"I1M' 

the ld.ad1Dg ... toaad aptra to 'bit ata\llt.1eal with .. upper l1a1 t '"'" .... 

tamed WIldeI' thll eomtlt!oDl9 .~. 

e.) I __ ,...t* - ~n .. • tIl Qtrcaa~ Del me, SCtlut1a 
BlAo'tlopmNel. . 

• kIP lJoaot4on 0' \bet papen CGAOenad with the ~ .t .., .. -

tI'oII.lp"nt. ill ata1d.Uift elA'O-lltM 1lrrol ... the ue of pro ..... PlOws.. 

dedfttl-., ud prokill ... l;rt4ct pJOduDta u the -patin, -!*Ii... x.-
.1 .... 



14entltloa'101'l, _a asaal1l'lII ot M1".m8l Ima patkolotlloallt1oo4 HI'UII1 pnteua. 

ao.rmal &1'.Ul .baoJal lltPaodoblu, v1JaJ7 proteiM. ouebroapt.aal flul4 JI.'O

M1M, 1041_:'.4 protet_. patn. jut .. protetaa. eerwa pro ..... of ..nOW! 

an1mala. aquaCRlS humor protetDa, .pJ'Otetu o:t beet tut4 htll'!ll1l leu, .. ole 

protelna, a:tllJod1ea, antlgeM. h8IIIol,Ja1U. aga1.utuiU, Dd.llc "......1_. __ 

zrtnu, prows.a~. pep'l". and ID11Do 8.0141. ftf,a 18 1ft .. nat to 

tlW llterature of oh:raatogapbJ' ... 1ft l' 18 .'f1"" ~t cml1' lSa1te4 au

cue 11M a'_aud protein 1JrfN1;tgatlcma. ~. U8001atet witll ,_ 

ohrolatograpll1o pJ!'OOda Sllolu4e slow nao1utloa. l'AOOl1p1ate .aol.U'l-. cUt

tloult elUtl" of p1'OtelM troll OO],umu. an4 'fV1able pH It''lC £!Gl' et,... 

that oomplloate .. l'UOlutloa. A method ..... pp1toable tlUm ohrc8.~ 

tor the .. paratloa and q,uuttw.tlw .... t1oa of tbe proteSlla ia me Mlu-

tlon eleotJ'ophoreala. ftat thla tNhUqua Me pa'ft1l '0 be ft$ftDBl:1 ~ 

18 en.4ftt from a :penual ot 8!l, ... ~ .. f.atUSe JOUftal. ~ .. 

a mabel' of tutoa, hoawl'. tM' Ualt .. fPI'tI&Wl' .. of the ....... ,. .. 

sample, the 8.J).:IIlI'atua 18 at 1 ____ 1,., MlattftlJ ~ q\1&11tltl. of ,.... 

tetu are required, tf.lle-C01l8UP'htl antpulatlO118 are .. 8OOU.4 nth il18 ,.. 

para'lon of too eleotropJ:ioreala oell, aa4tba ~1oal malPQl.atlO1t8 a:re BOt 

s1aple. The .. OOuiMfttlons bave det1u_lJ lJaI.M4 '&be ol1ll1oal .. of ,be 

lu~nt. It 18 appropriate. _ •• to atftU a poi.' of Olt'Smtam wi_ ,. .... 
gartl to -. lo1lOlftPhiO _~I tor acme of the dlfficultl. Illd _"nleal-
1tl .. ot ,be chroatographlc e.n4 0. aol.utlO11 _thode are el111.S.DaM'. ad 

_1& IMOlut1oD 1a aOOomp11ahftd. in 1lO8' CU$S with .... ad .impUet,,... Jt 

18 alao penu.n \0 .ml_ nat; a number of protei. atu41 •• emplO71111 ,_ 

stablUad elecu-olTMt _t.b.04 haft l'UUltCfa b 4fOUlualtma -r;r atldl_ to ..... 



elAborated boa lnY .. Upt1A:m8 1rn'o1Vina 01_81oal .l.taw .... eeta p~ ... 

fbi. ,.. eer-lalll' mdet 1ft ..... of the oolrtWNlu ~t the .. by a...., 
Voyer, Md Ger1a (1fQ2) J and t. alt!1O'WopborH1a bDU. .... -., ..... 1_ .. 

Hdle.r and Schuttler (19S1). ........ tt. .. eltoN an ..... ala". 

t.he1 ...... to plaoe ~NlIIv' .... t1na bu18 ed ln1\lat.e I. ..... .. 

an~ aad. .... __ t.001. Aft ... ulat1H t.o detenlu. .... ., of er:.W' 

cd 8,rocluolWJ.t.r of tba1onognptd.o _tatod wl,. __ 1Iltt.ate da., .......... 
the data with \bat deJ'1ftC1 boa bM 801utioa tieoJm1q ...... bMD ~_ 

by 'ft.s.ou 11'> rice ... _ Io .. ftl", ~ -alI'UUl ..... WN ~ .d 1 

beG ... dlt.t:lHlt to ake ........ ~l'\I.Mrl of the ...... . 

t. ..... am Obal'bol.sw (UfI) (US) ......... 4 tba pap_ ......... 

,a..UO t80tad .. 1d.tal ... ~ .......,. anbed ot f1Ml1u ad wltJI·..,.' 
fJIaotionattoft _thode. a. pat_SA t1uU")JW .. till ,.,.1" __ ltoau.e4.tIl 

the ~1 01. ..... (II tII.Jeta iD ,. daJ'l 

81...,1 .a""" With ..-..so ohl4trf.de). !he p"in faot.!.oDa, ......... 

• f 1IbSah ~ .tend.cte" .... 4U.ae of \he ~. be ..... peakaJ, wiN 

cut at and ..... ......,.l.dIb1 ..."... .... _ .t ... uoUoa. .lfte .... 

PDt al'Id paper b1_ .......... e.. p. __ qaatl\v la .... ~ .. 

~1ned b7 fJolee 10111tlGD ele._p'lwNel. ad b7 hlt baot.i.GftaUOD. "lUI 

pape. 4t1eo_phoftt1o ~ of 11 _ •• the ~1b!.1l." -.u-. 
cleteftd.rat.101W .... bt .... ~p dltte .... ___ , .. dupU. .... 

...... tor 8l.bat.D, 0.6S per MIlt, With .. raa_ of O.o.a.1 ,.1" "" ,. 
~"'l11olNUA, ~ .... o.w pa .. oeat. with a l"8RP of O.G-l.S per •• " tor 

~, It .. 0.8 PM" .... Wit}· a .... of 0.1 ... 10,.. "" ,. 



1$ 

tor .... clotiuUn, it wa. O.b) ~r cent rith a nn. of O.o-1.S per Otmt. 

(ExPN8~.u .. ~ta&U 01 t.otal or-ote1n). 

111. MCl co*'OJ'kma (19Sl) (1952) haYe p8J"t.-d ehdlar a't.ttCU4e. 

UW 3ulning with h!'OJIIf.)henol JlwJ., 1;;JMI tUter paper 1IU ~ 1ato S .. 

aeoUona and the I'i¥e 1IU eluted 1'1\).:1'1 each .trip With a S per cat aolut1on of 

£i3d1Ul11 oarLonate 1n SO per oent i1ethanol. file eolut1ona .... ~ at a 

_velength of S9S au Cld a filot was obta1nal of protein quat.1tr' ... .t\motd.Qft 

of ~Uon distal"'. Theft'" a-Jel"&l .... ..-ot betaMn the T1eel1_ IRe 

and that of papal' eleotrophoree1a. j. q,ualltetf. .. ~nt .. alM.~ 

t;e-. tbe eleot..l"ophoftUc pat,_n,a and iono~ of abllOJ'IIIIl ..... , ... en

ar.oUne. the latter prooedu8 to be uaed lorolirdca1 act d1apeet4c PlII'PO' ••• 

The 1mre8tiptlou of BarbaCa~l'I1 (l9S2) and of 11_ eai ~ CUSI 

are in ~ aoc6Jld W1tb t,.., ot tb& above WOI'ken_ but the latter po., 

oonsidea that ,rea' dlftrpno1_ troa aonul pat .. tal"n" are ...... 1NIr"1 bltow 

abeoJalit1_ oan be d.ouu.tM on the looosrama. 

Prn1.ou I_prapb1c Interaou... Stttd1ee 

1l."""ll"atlon 1n atahf.11ae4 electrol.ytea I1u not ret. J1e1dl4 

b1rullftl data .t tbe .. libel" obtainiJd If' other _thoU. Quaut.atlft ..ndence 

of pretein tnt •• c'tS._ haa bIon ehN1 but a nud>er of lacto,. hay. tbua tu 

preoluded the obta1D1.ac of quant.1tativo data. 'o_t DIOnl 'hue taotol'8 la 

U. ~ of the atab1lli ••• h1oh m.ght be thought of .. 1nhlblUn, the biD 

ing ~ the prot.ln ad tbe lnt4'tl".~q .peel.... With filter pa"..r, til. 

oe1ll:Jl ... and c.rtJ1er co~te may C<*.i;iDe 'Wltll ... of the .1'- on tM .pJ'O-

tein and ...... the DDber ot Bites .. anable to COIIb1ae with the lntenot1aa 

8peete.. !b. tnauet methods by ~ich tbe pJ"Otehl 1Id.cran" 1_ at P ....... &dcl4Id 
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~ tl:l8 •• bWzuo 1. an &441't1DDal _uo tor OOJJ.08I11. tor tbe ,.,o_lJl ...... 

tratiO!! 1_ cU.ttloul.t ., .'f8l.ua .... 

staGe 0.. ud.ga.nt , •• m17 ta dde4 '0 a pa'l1oual1 _18_ned eta

~111.r by -- o~ a aicu:opl,.t •• the YOl .. '.GUSh 81ob. the ,.rete1n pea

etft.8 011 a .ohaateal beau UU M a.e,ea4eat oa the ."... ... with 1Ib1oh 

'the ~Jlt eolJD10. had bMa app11N. U~b. the prote .. ,--"t7 U 

kIaOD. the 00 ....... '1_ will "tVr u a J."IItftl, of Wa 41lu'lOll ett •• t:. 1'!:Ie 

oaloulatlcm o~ eqUil1brt_ OOUMnw. ad ftlJ •• queat17 the alated __ 1''Il10-

~. qUft',!'''''. 18 4Qeade .. t (Ill ,. mow1e4ge of ,. \'8.11.wa ~l1t 

coaentratl_ and, .ace. l' D .n .... ' that a .... _.at _~04 of ai8Na* 

appU.oat101l .. t be ... '1"' ..... 1'ttL ,he _andwich 'MolmScrue. fer U8.i'Ipla.U 

'lith $.1" 10J108MPMo ~. ille IIID4e ~~" a4d1"_ t. JtDt; at 

pse ... ' .. 'letaotorJ tor 1a'Hn..-1OD etu4S.4Je. \be,.,.r 1. URea 1Jlto •• 

butter and theA pl. .... OIl eother ahMt of t11ter ,.,.1" to laO'. moat of tlle 

liqUi4. !.be .... , peper Sa p1aoe4 011 OM C1UfJ plate anA .. pro-.ta ('brGIa

pheaol bly a4W) Sa tppl,ied. A ~ SlUe plate ta pl.acJe4 0w:1''' "_1" 
u4 .. efta ~ :1. applle4. !be •• ot 't. tUter ;4,.,1' are pIl' ... the 

eleotl'04e ...... ~ ad a (GUt"" of w:rtel' IlOtM ''do .. tl1ter paper aa4 

the .,.tem be .... equ.U1bateA. fJ» pJ'Otela Sa leoate4 by lIea_ of tD 1tke 

ISpOt_ Thua. prior to ele.-"'sratloa. the Pftteu .oo .. atn.tf.ola ,. cUttS· 

cult; to e'nlua. dUe to b WIlaaown 411'1'10. and ohrana1Jographlo eft"_. 
p~ ~, alln ..... :poat;101l or ._1' from .. 'btatter 1a the 

8_b111_r 1IIlJ'. una..r a atft • .. , of .&pen-I1M1 ecm41t1ou, ftftlt t. a 

,,'l!lUll,. ~ me41Ull U4 t_"tOft alao oom;pl.lcate J.Beraotloa _'uti.-. 
Spst_r an4 MoDoltalA haft 'bee ab1. to o\)w.1a .-ltMtlft n1.4enoe 
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Hoth $1'1d KallM have reported a1m1l.ar s.ateraoUon ~nt. :I.nvol TfJ'tg a 

"oonttnuoua d&eor,pt1on." prooeaa (1951) (l.953). Am1@ bl.aok lOB, azoru"b1a S, 

or .. ph~ol ",llo'I' are a.dded to the butter 801u1;10n and the mlxture was use4 

to moi.ten the t11te:...' .Jlit;.rer etrip:;. A..l'bum1n... pla0e4 011 ... sUS,. ud al-

lowd to lIdcra-. A 1IhJ:te IOU on tbet .trlp .. ~0Wl4 b tro ... or .. "111ll4 

the album.1D acm.e. 4opeZ1tU»g on .. lICbWt, of ilw dJe. '!'he m ........ 'toa 

ot the .. oOClU"ftn", .. auggee.,d u _lag _pen"" 01l the t=-ttoa ., 

albuatlt.-4ye 00IJ;pl .... 

SMa-nil at 'flU J:iftblea 

The J)088Utl. 1d.olacloal af.ga1tl'" an4 1ae41ate ol1em1oel atm. ., 

pro.'ll bta4l.a& •• wl1u haft 'beaa. Jnftoual1 tout4ered. PO u4 ,... la.,i

gut. Pl"OPU'tt •• haw alao ... cUaouee4. t1Ia p.'fMoolodlNl ~_oe fit 

PiP's proparit •• haft be_ rene .. a la 4ataU. In YSew ot •• sSmUuttiM 

b.t ..... cme of the ;pro_1Da ad PV .... tlIau abW,," to 1tl84 .... 1oua """to

lodoal aa4 ...-phJaiol.ofJ1o ~, u tafts'"ptloa .. SMtltukd .. 

oompa.re their b1n4tD& _Chan1... *~ employed to aooompllab. this, _4 

the ft.ul.ta aub.equenU,y dartftd, MUt1'lUte the remairdll8 ponloZl of thta 

dlo_rtattoa. 
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~lt 

It, ~logloa1 418eM"!1oa O'l ~h. __ Il:l.;>J oompr1aba a 11-- tnu

i1gatlon has .0181;.1 ... _ a te'l\dc~a,:, \;;0 .Jll1M.1' Uloglv....i. Whelt t~te4 Wo a 

wr1tt .. deaOl"lpHOD.. 'Illi .• 18 al1ll1 4ue \0 t. l1lw.'lgator'. laok or tore

s1gbt an4 to tbe or1tlo t • oftra\n.m6lm .. or hb4afah'. fte •• rt_Jl\tll .... 

o1'1pt101l tbat toUo.. 1ft 'billa Clhap1;er aD_ 110 pre .... to en, .]_»' .... 1 

thread of ooat1ltul 't7. ft.. reuou ttn ehooahg an .quU1brl_ 4ialpt. aNi 

an loaosraph11 _thod. to faOllltate an eluoidat1on of the l)1acl1_ -ohQlama 
! 

ot tl» p1'Otellt8 and PlP haw been p1'8ftoual.y s\llDrlU"lad 1J1 CIlap1;jJr I. Dl sub

Hqwmt chapters thu oholoe of atmty will .ft been at leu' .. "1&117 jUa,l-

tled. A d.e.8orlptloa ot the IIlBMrlala, ap];I6rG.tua. aD4 prooa4llft.a that -" 

utU1M4 tn \he •• b1n41ng atucU.aI 1a lu1u4e4 bere to oentrall_ suoh "la_d 

informatloa a114 to mSJdA1 •• steal..., :repet1tion durba the oourM of the 

41_..ne.t1.oa. 

p401m!llPm0l1~. - 'lh.He AmPlea of lW powder .1:'8 obWud 

tram the oeaeral. AlllUae u4 lUa COrporatlone Aotval.ly. 0. Oj~ tbe -)lea 

'AI ft_1 ... d. from t. Ab'bott talM:tra'ort.a, who had prenouall o~"'lM4 the 
I 

material trcm thl. oorporatlon. 

1.he auutaoturer baa toun4 1" OOl\'ftuellt 'to de.crlM I,he.. prepar

a:U,ou 1D \erma ot their 'Ylaoor.aevl0 properU .•• I.e., K..eo, X""!IO. and lC-90; 

_ban It baa beell rela'M4 to ,...la'U,. rtHCNIi.1:ilU aqueous eo1ut1OU. U~:l. to 

,_ ocmceatrat1ott of __ ~r 1n 'hi tol.l.n~~!li;~ equatloJu 
r~5 ''';J.~ • ~_ ... " . + K 

C 1 + 1.5 {IdlO) 



20 

(Arel) 1. the l'8lAUft .110081., that ia, the NUO of ,bit 8Glutlon .... 1. 
to V. Y1aooelit' 01 tbe ,.. .1 .... t. 

(0) 1& the oeoaeDtatfa of the m til an- per 100 eo. of ~ 

(Ie) t.e .... Yl __ l" .000ti.oierlt.. It '8 -uall7 ....... _ v. 11t.,.... 

tu:re .. 1000 tt._ the oaJeulatec1 ftlue to nold the .. ., "'It._. 
!bit ........ at wb1eb the "I'laeoIlif' .... __ w an _de 18 ~ .SOu. 
It ~ be .... u ... that th .... tS.oa ... bMra deftftd to ~ .. dtlu.M 

soltuteaa. !be n.'taUorl be __ 1 ad mol_alar welab' is ao\ a a1lrp1e OM. 

Sutt10e 1 t to state at t.h1$ .. 1M .. , "be 1I01MUla .. .tgbt tac1UM8 .. \be 

~ lDe __ • tbb NlaUUIIld,p wU1 .... OOMldue41a ftMr ..... lia 

enbtleq..n .. pte .... 

the _md'aewa t • 8PMU1oatl_ of the tbNe 8U/Pl- aN 10_111 

fable lIt. 

~ I-JO(......., 

.".....te 
lIctleealer Weicht go,ooo 
'Mos. .. 
ca. ... 

ua. ... 1'4_ 
(Oal.eulated •• 
Vt.moar) . 

AM-

H.". "tala 

bIIMlo 

11,,"_ 

<::3$ 

,-0.01' 
.::::: 20 PPM 

.c::: t PN 

U.6 .. ~ -

1-60 (lJpe IP) ..,. (.,.IP) 

0.'" 0.-
0.0.3$ 0 ..... 

cC.1OPftI L..IO PHI 

.... (a.tu1t) .... (o. .. 1t.) 

12 •• 12. __ 
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fo ptepaN the ,....toua PyP nluUoM 4ur1Dc t.he 00\II'0 of t1 .... t1o. 

and inte"""'1oM nucU ..... tan4ard PVP stook _luttou .... tOI'III1&te4 aD4 

neo •• ..,...bM tM ,.,.er .. "'-17 h)'gNlaopl. a.tJd. tleftld.te ,'-ltle • 

.. ,.. cU . .rt1.oult __ lp. B'atuM lt at alao 1ape-.tlw t __ 1d......a.,.14ahl 
.. 

nitrogen .. 1,... be perl'olwd oa1J_ ...... rcI nook .olutlona to .zaw.. tlw 

atol"U8nt1ODMl aUquo1;e to be aonWll1ft'bly an4 oon-eotly utillable. 

Pl't.or .. __ de ... 10 ..... of th1a - ..... ·~7 pr ....... for __ ... 

poUDdlDg ot PVP .o1utlou,. ~ _" -.de t. oalcnala ... wa ... ___ • 

of ~ ,..... _pl •• 117 ow~ - 10100. It ... ,~1D& 1Jo .... 

with .. 00IIDCB1~ olJa.D&e in 00101' fnm White _ ,.llQW. 

CeJ1alD ..... of ishe 1aw"lIJI.tlua ,*,ll1ae4 both UDllSal.)rIecl ..... 

am Dl~ wb10b bid been ~iwlf clU,17D4 .... _, 4utlll ....... 

<,,°0 ) tor a~.1y .. &D4 cme-balt..... fbf __ as tnque~ 

ohange4 4ur1Dl that per104 .. _ ... 'b ~*lI'JSD' of a tlM1 ..... ~1e 

apeOW- ot PfP _l.ew1ea. !hla pr ........... ~ prior to aa. (ltd 

~ a.ll) titration aDd equUlb11._ ,u'al,..1a u;perJalAta ... & .... ult 01 tIda, 

.. mabel' of abbreviations aD4 IJIIOo14 ._ been batttutec1 to del'J01Ht the .,.. 

o1t1o prer-ntlou ",Ul_ la a st.,. ...,..._. thtta. oOllftDtlODl Will.w 

1rJ .... v-'1Iac a 1_14 4lao_loa 1IVI'I".lIIIIliag the lnwnlptlO1l ... 1d.11 he 

ldIl.1nta1Dlc1 ... toI1d1. 1n thl. clll •• rlati .. 

m. general abbnYSAtlon to Npr ••• nt pol~1pyn"Olw.. tD eaob. and 

.'VV)' ..... puat,lon. The ....... ....,....1nc the l;ptbol win N'
to ..... ..,. pH~tlon al3d wUl be .. oharao1;el'1nl0 ot tl» po~ in 
potftJ.. 



ft'P-VlO. pyp...u6O, ~. -.a1ped ~lp,JTrOU'" eap1.te sa 
.,.o1t1ed aqQHU .G1.utlone, oonta.t.n1Jlg ~ Clhareeteri.8t1.o ., 

'-30 .. 1-60, and WO .......... napaot1vel;r. 

PVNllO, "~, ~, ......... ~ 41alysed (_$Ja ~ ....... ) 

po~~. ~. 1rl apeoU1ed aqwaou .~s.., ..... 
_tntDr ~N ~ oIau'aoteriaUo of 1-30. ~ .. l-9O 

~., .,..~et1ft1.7. 

~ na.- ~.!J!l!.Ue'" A bo'ti.ne .... glomallD -.a • ..,.... 
...... Iaou.on II ,... bcw:tae pl ... (Lot UP. 2Ol.-aOh) .. oMa1Del ffta 

Armour aml ~. Obio.... 10 .t~ .. __ to ~r p&IJ'1f1' tI'JU -

tel'1a1 prior to 1 ta ut:1ltsatS.ca 1a ~1.br1_ d1al..Yss.. tII1I.J8....... .... ..... 
phoietio date ob\a1ned tn. A. ... in4I.oated bette .. 1iha1l ,. PDl'l t1 of ~ .. 

material. In a .... nal butte¥' at .. 1.6, 1 ... atNb,. o~ ttle .... ... 

bt.al.U bad • .-u.s.. of -1.18. J.II4 J A _11 ..... fit ... .. 
~ 1IR;iio. 

1ID'dnc ~ (-'.22' a. 10 .... , ... alao ~t. 
lPOO: wUl be u. te "'PN-t tb18 pftte1n in 8l1lteequeat ~ 

Bi.ndi_ data alld Golutl .. wet' ••••• ablAad OIl • W1,,' buS. _ther til. _ • 

moJ.a.rr -.le. .,1atun _tea, "~t._. h .... __ .... eab1ed 1rJ fa\de n. 

t 

U 

fAlILIlf 

DltflRlDfA1'lI)JOF IfOO BOISrU. 00lft'Ift 

18...,. 
11.0)980 

1''''''' 11."10 16.,... 17.0)2)8 

0 • .,. 0"93 6 •• 

0.00"1" O.OM&b 8.17 



iVS!!lt!l. ~ Pil~ ,Alb~ :- !we ella..,. A1WV 

aDuatn ........ UM4, LIe, ati6. t..t 166706. ud Lin 1161, 1At _909. 

BfA w:ll1 be d8d W I"eprttMnt thi.e PJ'Otein.iD ~ueft' <11...... ... 

mol_las- _1ght of al.bmdn by ..... P'" YUi011. ftluu ill .sldtar .~ 

1.8. 10,000, I.l.ot4 Cut.6) J ",000, taq and hater, (19$) J &ad 61 .... Wtb 

M4 Brlae (19SO). An 1ntel'lll&. ft.lu ot 69,000 ...... be_ 'IIH4l1D tills ia

.. at1ption. A1'IIV)Ul" baa &1-.. the lollowu.& eleotJiOPhuet1o data to "'1"10. 

'both albua.i.a auapl... m albml.ta {u. -6.86 x 10-5 J.. ), .. alpha 
~. 

glctb"U.a (1l. -5." • l.t)S' .. 2 . ). All data wu dlri.ftCI ,.. • .,.ft8.d. 
ialI,RI. 

bGtte • • f pH 8.6, _4 1,mie .~ 0.1. 

!he toU8w.t.fta data (tMle ') •• \1Md .. ealeulate v.. .tel' 

conteDt .f the .., pow4fn. (a ... dlrilll UOIa. I •• , aaltDrtu Sal .... 

I .. Xli Gaat10 Bale .. , III .. If). 

I. U.\ 2161 18.6026lt 

n. Lift 2M7 18.6T189 

In. r.s..t 1'766 1'.6198 

If. List 1T66 19.1808 

flBLI y 

18 • .J8069 18.SJt40 

1'.~ 18.6S9hb 

O.OlO!1t O.IIlJS !t.61 

o.QlJLS 0.11)88 L.1J 
o.~ o.1IL1 h.27 

0.00. o.UlS h.lIa 

!be _ ... rap water tonte, 01 List. 2161 ... , tbenton, •• 61f, and of 

Mat ..,~ •• h.)1$. thea la, ot OOUNe, a yal.!d erit101ea of ... ~ 



_tel' o.onten" data, tQ'J:' 1t 1. lato_ that while a protein will oo;rae to a OQD

stant wl.sh" at a giftll WmperatlU"e. aa 1nOftue 1n ~~ wUl ft8Ult 

in tbe lo8fI O't more mcu1Jun \l11tl1 _. sample again oomea to ~t wight 

(a&U1"OW1tz, 1901). 

I+U!~. - All OGm,pOMllU of the wronal Q!\d phosphate butter _re 

reagent gftl4e obemloala. It abeuld be •• te4. alao. that whUe the 'buttere 

are reponed 1n terl:!W of :toni. atnng\ba 1Ih1ch uaumea ~11.J:.lJ' tha1l atlal. 

quantit1. _1"8 uae4. all aelutions _re prepe.re4 on a mola:l:' bu:ta. 

lB'.rae!'s sag,.e 
A.) !I!!Y'1 9&!Mt ... 5s.ue 01111 Uplo.n.tor1 cnl;pertDan1iS w_ a-

rtH4 to utU1ze metb3'l 0ftDge. l>"tp-4J.meth1'1~1aIO) bG.DZO.aUoal0 

o.c14, sodl_ salt, r&.O at'em.Pta are lII8d8 to 4etel.'Sld.r.lle or imp1'OW the purl',. 

ot tala o~. ltowoftr, 1t .. reponed ill t» litera-tUft tbat the 01Il.1 

~'" to be apecw4 1. 1he 4Je 88I.11Ple would. be a small aJIOUUt ot ao41_ 

ehlon4e u a nault of ,bit -Mll.'tlJlS 011" procecblre .OOG'lp8xq1n& the »"01»

l'Oatl. of She a,. (XlDta. 19f6). b aJlllbol we wUl be \USe" to destpa_ 

th1a 41'e 10. later 41eouaaloa. 

B.) 1£s!W!!m11 !Y:!!. - '.ftWI .,. l ,.tralll'OllOphaola1lltonphtbaJ.ela) 

.. employed 1a .. t of the equ1UDl-IU1 tialJa1a a4 loJlO6ZGpb.io Ul*riaea •• 

1'J2e dJ8 as '111" "'Ol7Btal11ae4 troa ~1lle4 _tel'. Suoh a l'ftp&r

atlon apJlue4 ~IIO_ ltJ' lIoth Ohltoatog_p~ (apoua aG1Wll_. 1VioU 

pH'. a4 lNtter .olutlo'DAl, Y1alblAt anA uluav10let ".1Mra11gbr mo4e1a ~1..258' 

and SLM60. ltah' aou:reea). water OOD,.t cle"-mbat! ...... '.21. to "117'" 

aMl11.'tou 1D4UaU4 that leu tan 0.- __ r .. PrMOt ta 'the NIIlPlM. 

SlUe .. orp1lal.a _. l10t appJ."eola_1J ~. uc1 _re reap_Dt to __ 
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com,..! t1oJ1 a880clated with OYlJtn 41'11ns at 110°0. to'r two da18 (ldentloal 

sJ)eotrophOtometrlc pe.tkrna W'14 Gfl1Ilfl lo~le .-Ult,,), tlJe &Dh74t"oWl 

crystal. "1"0 we1ghe4 4U'&ctb to pwpare the nec.,,1f.U!'7 8OluiU.cma. to .lim-

1_te the goa.thlll'll" that the maJaltac1Nrer ba4 4l.'rtbute4. ita .. lUll salt 

rather ~ tJaa tree aotd torm of bromphenol 'blue. a aatwaMA ~ qa 

solu'ion .. pre:pe.t'ed and subJec'Hd to .. tlWDI phot~t1'10 aal¥aU. A ... 

11g1bla q~tlty ot 8Odl_ .. toua4. liIfB Will be UN4 to l'Ipl"\Nlellt ")Us 

dye durlne aubeoquem 41aowsaloaa. 

AP.?iri6fl¢! AND :t19..QJWJII 

:A'l£!t~_ .. !be Pe eolutlOU wo:e t1tftte4 in a ater-j."W 

p~ _.se1. All. ex,paJ."1.mtl1.ta .. re p*rto.rme4at a oou\cmt _parat'Q1'lf8 ot 

26°0. 'bJ' lIMDS of _tu e1rcn1lAtlcm. t1"'Olll a thermostat_ A iHlrman moaal C) 

p~r 1f1ib. a etan4ud No. 1190-80 gl.aU ela.tl'ode .. ~.d to'l! au 

potea11cmnrl0 _~n_. U. e.otloD of tbe _tel" ... ~d.D..---d!m4 aa4 

ohecked at appropriate tatu'vala _lu, tHahl7 P":pare" Q.OI molal PO'" 

alwa eo1d P"bala1le aolutlcm to ss.,. a ill ot 4.01 at arl'O. 

In all ax.pa1"u.nta 50 Ill. ot FV .lutleall (18118 ,,:I, 0.01» ..... 

"ape01; W _all _re ad4e4 to the tltratla _Mel. Quant1tl" or approxl

-tell 0.01 » HCl. but of kllO_ DOftI!ll1'l1' (al8o 0.05 M '11~ rupee" -. .01). 

"1"0 then e4ded to 1:11'1111 tho pH t. about a to a.a_ Beltum.. thell 'bubbled 

ih1"o\l8h t.hfA Raul .. , aoluU.on ta. 'aD. to t~., lWlutN priOJ' to 'It .. 

'loll With a 0.01 • )laCS (0.06 11 wlth Napeat t;o BaCl). 

... t) al. bvet graduated ta'k» 0.01 al. cUY1al_ .. UM4 ttll.' 'both 

the a4dttl_ of the a014 and tUrationa with the bYe. laM .. uuall7 a44a4 

ad 2 m1a.1MJ 1.deJ'ftla. It had tH;..,r"l pre'f1oul¥ tete.l'1ld.lle4 that the •• 111'1;.-
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tal flU 210' ~'. lUo1'u .. a ~. , ....... to pertozm ,lit 

aaaoolated _OUIt.ioal mu.tpdAl"_ a4 to ._at. a •• 'blAt __ 41 .. . 

1~&lJI I»MdD'P _ - -'.llDd_ IJa17aja .... Smn .... 

_ria4 to 11614 quae", ... " ..... .,.,. ... ot ..uo14 .,11 • __ t. taManlOa. 

fl» J.I9iNlu -- toua4 \0 alt in \be 4eWlopmlt Of no lotlOlNJhie JI'O-4UI'N 

to ~'n" aDd .... 'b1n4h& ~. .... MalO ....... , ... of a 41-

a11ala .. U aft ... u, uf(ld.J9cl U4 ..... la4 .., loa • tuniOaal ..... . 

JiiJJU eu11luw 'u'bIN, 8" x. t'. are • __ red SlIIaHulatel¥ elMa wla 

con .... ntloMl oJd'c:ato ... s.~ ... , el4l&1l.11lg aolutloa to.uo-t _ tne 

UN or 4l.'UW __ r to ft11Dft .u ..... of au nap'" flu.,. 110.11-

11_. of a 'bv.Uee' aolutioa or ,rnlJ __ l4tftle laMftotl_ .,..16. , .... t 

ew ......... .,. .), a' __ • .... m' •• • _ Jl,Jete4 111'0 tM ... . 

Ve.rl4'W1 1a1tlal .,. ~, .... __ ........... ,. ,......toa of 

~4a_ to ......... 4IlualMl tDteno"on papba • 

... WuA'Il of .......... ,_ .JM~ .. UJIl1led. .t the JaSa'" 

leftl • a'bov,t 0.01111 •• ', nn- or .. 4JtI'a MJPU,IiJ' 4Ibuao'MrUtl" ill 

&quNU butte. 8Ct1uUou. A. t.leJ¥aSa Me .. thea ..... W to ooataa 10 JIl. 

of pu. BPOO ... J.Il'A aoi.tlOa. ,.,... o.lloi ......... b I .. atS.oal .". 

aoJ.tlt .......... la whiM the ....... ,... ft8 _ .. t ...... ...... 

.... _th &laD thrM4·aa4 ..... atH b. ... 1IOlu4J.ta. 

la aU .... aa at.." ___ to " __ 'h$ air .,... .. the __ 

to • mUS.un ... t .. pad .... cUa1:pl. at ooaataat 'f01\1." 1M ........ 

.. • _".ft4 u4 pl ..... ta10 a "')dlll ........ ".. _tbe appua'_ .. 

... Pl' iato .... tu, .... fttun I'OCIII8 '4OC .. MOe) _4 the 41a1Jaia oeua 
_r. gnU, ........ In • pu104 Of ,. ,.. au. an eqv.U1wtum to oeou. 
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J.t"~ •• '11bri_ ......... t1la1u4 (U -_SinH bJ _1_ a .. rtea 

of 1"-1oa1 ...... la ut ~ anA ~ ODe at 1J:rterwala to t1H ,_ 

'!;me .q1l1N4 tt:a\U 'Ile ........ 1cm of .,.. .... 148 ,_ 'b8c ... 110' .... ,. 
.. aliquot of __ nll1tl6a __ .148 ... baa Sa -JHte4 to a .,..WOpJ»to-

.. tno .. 17.'. to .. ".- ... hM tp. .. .u .. , .... , .... ualpH ... 

la, _ elM l~ , .... too .... _ ........ " 18 4f.l1l\e4 Wi'h t1le __ httw 

utU " ra:t '" ua.lpe4 u_s.a ... _Vuotet OOIl ... ftttoa - ",teal .... 
81t, C1'&l)h. 

JollowSaa .. aloulat'oa of ,.. .. til eCJdUbJifa Wi_ ,_ 001-

1014", ____ ... --, of lKAuuIa1p 1a euU¥ ... laW, u4 ltla4Saa 

4&_ la un _.~4. \l'fRral17" iJI4e ...... ' .... ot '''.''Seal 4la,lJa1. 

uu. WN oouvutM .. toavlak a &1 ...... 184111& ."..... 

A. ".UM mU .. of _ 41.«l:Iat. ., 8till'bJt ... tHhDlq ......... 

..... W 1a \IIa to.lJ.aNirc ~~. 

1. Tb.e 4teJ.rIR ___ .. • ...... ,....... ... of ~.cl .u.-. 
tullial 1t1 ......... ,....... ea4 oMaia4 ~ De AnlIu B. T.bGIaM eo., 
PhU. (Be ........... wt.d.tll tla\ 1 1/JII'. 41 .... tatlaW./fIt). 1'M--.ta .. 

tw.'V _4 bM ...... '.hI .t" ~ • ~ bl"lttle.u. ad ... 

..... 1»' ............. '1~ .ahe4 f.D .... U.W __ ~ ,.t. .. aU 

Ualpi •• ,.... A. JIlao-1Jel4abl aaalJ'ata '.U,ea'" ,.t a ..u parae.tap 

Of ., ...... _te11.a1 .. 1Mt tftII .. ,ubs duri.ag .... qulltla»l_ a .. 

Jerlmdu. 1'_ ...... Clll1) uw ~ 1'8'" alTON ........... 

deot.l, of ,_ ..,.1-.1 ..... , .... at ___ ,. ... 1'1 .... 1*"17 to SIQ;mi.'''' ... 
the 41a1par tu1ttJta. 

2. Glau~'''''''''' ,,.._, ..... ~ .1'4 ll:o-M. l/UI* .. o1natM4 



If 

~ XUUlatiOll .. t&taOtuad ~Uoa, OBI.... ttde ......... tie .. 

_jOn" .t ,_ 41a1pta _ ... 

3. AUorpt1_ ot .,. ... __ NUe .. '* eliat.Date .,. .:rna .. \0 ......... 

ot are .. the oell.ulo .. tal!1fh ... Vol tml' .. pnpare4 tor euh 41e tOft

oe1l ... ttoa. ,..... 4mo .. 4 ,.. '111 aIoI ... ts0.4 __ la \bat ......... 1 

ool1tal_a '*ft_. 'tMd .. po_'" ttl YD. ,., .. ,he.... ..., qdl1'Ofta .. 

....... fit __ 1111,... a. eataida _ hU4 ., M .qV41'tlleat ..... '.tal 

IIIIlO8t ot .,. pat iJdtial1r _ that oPe1 • • t ~..... a., l' .. ...... 
0&'" ... , 1U7 11"18 ... .., .,. .. aN ......... 1rovaI to ,. ~. __ .. . 

'Ih.1 ........... ,u. sa uPt or .. ~ of Da,.. __ u4 ....,.. .... 

(1911). va_ IOU04loa tabl_. l.aqt .... t". et ». __ roa& '" "

~4 ., lOW ,. 'f&11Id. l'JlaMe1Dl" _ ........... _t of ...... 

dp. Daltl'a,toa.r .. u.o4101l ,. .. lliW.ttoa of ~ ....... ...... , .. ......,. .. ., ... 
j. .-'loa utaee .... tile .... of ""W111 or "' .. , .. ... 

eo .... OR ..... l.ltd.oeIt....,... .. .. r... •• , laut. it 08.1l M ... '-4 

the 1atel"tlou. etaS •• ela ~ .... &1 .......... _tlQ'l ..... __ 

eq\li.U.Ul_ ~sa •• lM'*~Sa ..... .,. ... ____ M ___ UIA 

.Pllar _ta bU. .. , .. -. .. al"-b ........ ca ., be a Jllt&'U&U.le fa ... 

tSllt.- aM JIIrlaa. ltIOJ • 
.f.. .pIOVopH .... .,. al _ ~ 

J. Ooleaa Ud~ .J8~- IID4all.ft ....... ,- -, 

.~. • .... 1'4 ..... ..., ."a$M4 '" ... 1lftet ...... plot of QtlM1 

__ '" ... twsnt.oa of .,.. molan'" .. a Wftv et .,..u1.ad »8 .... l"e 

.~. .. ... Ja:IaIq a_~ ...... tel DV .. &lao __ orR la ........ 



.. 
i_late, ......... SP. _ ~ at Ita ...... ioa _1_ fJU _. sa 
all ..... " ..... ~ ... , .. 4I.ttUeIlt ___ la~ a __ , ..u.-

tte4 Sa .. lIrut'tN' ao.J.\\ .... boa t. tiM .f • ..,.talll"'" to *' cd 

aMl,. ... 
t.) 6IIal!J!.t1 ¥,a!.tFJ!l.a DUe _ 'Mb! 
,. ... --11'" of __ - Al •• ..,..,.. _vbe _Me .... a ...adt 

0: 1~1l1 .... IM uaHSaW ft ........ ,tca,lea of \Sdl18 ...... 

S-... ""11 ..... 1a& ft ....... ue4. .. .,..uto...,... .'F1U~' 

..... ~."'4 lq 1f. M ... 1_ 00 •• Old..,. DllMi.. A pet ..... of 

thta 1M .............. ,._sa (UM). file ~l" of ... »~ 

tha' tolloe ........ lluau, ... , .. &1 ... 11 1t7lJlLtltta (Ita) au UoDoMl4.,_ d 

{19M). a. ...... u ttl.,." of .SS _u. ..,..llta, (1) • 1& __ acl 

LCmb pa'uas ..... NlBtol'. CI) .... 10k 14 ___ 11;1 .... ., __ laOVio ,.... 

(I) • w ........ ' _tor 4ft ... '"I ., .... te to U01.""'. tu .•• 
,.,. "'-'1 (4) • a1U. _~ ..,Ut7f.ac .. ,,( 0) • lOprl1illal .... 

,ms., ,a) a ..... UeotJ:odka"'p ........... 

J. aeamptSoD of .. e. __ ~ ta .. 'dlU.\I_ ot ... ,. 

puoe."_ 18 .. tou.o., ........... wlJ..ataI1daI • It&h--'baortllD8 ..... 

tal .... ~ ... the e&1' ali, or *lie ........... ~ ....... of uPt 

':ral.'laCttd to .. JItOtMle ..... __ ...... ,.,.,.. Sa • loauI'.' 
tuutloa of \be ....... '1_ or UaItt .~ -_l'Sttl Oft tile J!Qn'. ell 

other -na-.a '-hi lIe14 .... tan'- ttas. ...... WI7bI .... ..,...Ial 
tua.,s.. ~ ......... fit _...aU oa the _pest. u UIPlUld w,tIs. tl.U.,. 

au tH .... ~ta1 ebftlt ... loaUi .............. Ibloh u ...... 
tatu ~ lopI'l' •• w1 ... of .. 11&» .-1i1Ia .. »he_tuM .. Ie .... 
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"llmIarized" .1arsal into 10 .utW4t nnae I!ttaaeap4ll.l:s....,....ll irlM'l. n .. -
~ "trip chart ftCOI'6tr. ... a trao1Dg ea.·be Mt41nec1 nola thai'. tba 

... UJM.ler the 'ftrlouport1 .. of the 0\11.'W 18 direct". p~ both to 

tbe quanti. ot "'''4 fill the ~, seeUoA of the ~ _4 '* 
.... "'1' 1Ittioh the _twla1 U .pNad. ..., reprdl ... , \be ~ 

.of h tractDa ll'OII tM fltI'l, chaort ..,el'dlft, b, 81aplJ ue~ .... &ft& 

UDdeI' ....... ( ........ t1ng pola.- plam..te ~tel ml ~ Co ••• 803, 

.. loa. a,JPNPl"iat.l) a 41aet ~ of $bit __ late .. tat .t ~ _ 

the pape~ 18 obtla1Ded. !hi. bola PW91Md the J'M\Ilt" 08ft lie ~_ ia 

~ of • Imoe qunt,t..- of the .aatu1al ... ,. iDwati.pUoa • 

• ) !mSl\ 4eta118 ,o~ the· .... . 

n. .... t .. tune ., .. 1 ....... #0 tAIObn1qlae Wb1eh .... ~ 

tor aU JIIOllllity aM faott8NI.t1Oft ~.1oM Me beeft .... ri.bH 1a "fU'J.-

OWl r-JIIN'II ~:W. 19S1J ..... , 19S2, Vrbin, 19S2) ....... 1", to.,..,. 
of clui.ty 1a t.b.1fI ~""u.t. 1\ i.. appnpr.tato to -"r.tlMt tbl ".II.nt 

Sa ... detall ..... The ~1" ioao....,m .... sa this 1 ... 101 .. " .. 

.. laetGMCI _ 'die p~ 1CI .... taa.e o.,a •• Gbioaao-
!be pp,t,aot.pal .1111 ..... ot ua. u.vu-at ~. 
1. A ••• nable fIraIaI _ .... to hold., __ ..... tu.t.r .. fill' 

etr1pa ........ PNper te __ ud pe.llld.t,tlD& ftriAlon 01 t .. ~ l.eQpb. 

!he"" 1e fitted wi •• b\tUt. ~ dr'1' kftlud leftliaC ..... tId.a 

ala, with t,he l~ ...... Sa the ..... 01 ,be &pJlIIQ'etu aidm t'MaiJd.at 

hol"1aorata1:ltyof V. etr.t.pe. tIda 18 .. ~ MAipulati:;D to bit consi

dered ~ aoI:d.U.. _w1'lllaaU_ ... attapw. 
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~nt to bold co_tant the liqld.d laval 1D the btltte:r tNuah t_ ebft .. 

at!ug dlf1erencu 1a ttrdnetat18 P"A .... that. oollld Rue ctwoaa ....... pld.t 

,. ..... t ot liquid t.hrouabiM etI\I.pa. 

10 etqulUbl'la ~8,1 .... tb. 110 oallod ... , .......... UaN to 

~dd after to various polnta on the length CIt the stripe ClIODonald, 1'52). 

It .. loUDd \hat UDder the ~ eOIld1t.lons UMd, the ... :r .. ,.ra.-
tion .. 30_11;1 .. U aM tM addition of the .. tMdt • .. mm .... .,.. 

AtteP'the f11_1" paJ'lOP e,"-", ..... aatun.te4 .w1t11 1Ntter .. 1,." •• 
the 1M11_ ... int.Jtod.ed Ltld the dellred potential gradient •• applied. 

".. ... ditton. wen _tnt.:tnsd !b!' one to two nou. before tM 141pu.t .. 

added to the aV!pe. 1M •• fBeton _ft ob_lWf to de'ftlept .. l.d.UbriIa 

ooncl1t.l(Jftl'!! 1n Ute ebaaber and aided 1ft obtaiD1D, SJb1l1t1e .... , ..... dIp11-

eatable. 

h _graut ... theft .,plled. 1>7 means of a .ulOidpet. u a tJd.a 

eVMk acNtle MCh etr1p on .. ~-lI- l*lCUed-tlll1M .. ..,. ..... t.be 

fmIIe 01 the: strip. 1'ba l ....... JIt .. then all.crtred to ... to ... ap~!'iate 

1 .... 01 t.1M to $btau atut.aetory 4i.tanH of Id.pant .wemtmt. "-

1om....-, that la, the tl1tu pt\;,:er atr1ps 0IHltf.ird.ag the msr::4lt, ........ 

1!iUftd ft\lm the 10M_ph ad dried .. Ther lR the ... at 100 ... _ Cea"

~ fer nft ab11," or 1ft a 3- of".... air. 

!'he aolctr teet _eel _ locate the "' em the strip l1!f'e1ftd the .. 

ot t..gel' • .,lutlon (ft. ..... ~_ iodI.M _d tAD "" __ t»t.aniualodtde in ODe 

~ .U.1UlteN of _tttr). tile .VlPlt .... dipped lftto tbia ~t. aad 

~fttl7 wubed 'ri tb tap ._ ubtU .. _pant appeaMd u a ,.u.. 
bIo1m fteld ",_-'t tbe '01.1eh ~ of the J'N\ of tbest;;r1Jh ",... 



iono8ftll1$ ...... t.hefl dJ"1ed at. ~ ~ratuN to ~ng the color ft1ittatr1_ 

of the Nfl iodine 00IIPl-, _ the migrant .)Yemen~ .. obu1ae4 d1l1totlr. 

the PI'Ot.e1ne _" ,..t1ft.ad 'With toM c mmtnt1Mla1 ....... 1 )4. 

~ (11 dTe ct:18801'\'ed Sa ,. ethanol 'IYb1ch 18 aaturate4 'Wi.t-h _~ 

cblerkte) • 

c) !l!!i!1. ~~ !!.t ~ !tu4l:!! 
~_t to the eqld':U.bli._ dial;vela .tudies two ~14 

methods haft been _veloped tOI" obw.in1ng .. lltat1 ft and qwmU."'1ft Wi. 

denoe of int8acUcma. The .. PI'O~. have baa dHcl"'ibftd PN"'loul.T b1 

Sp1ts.,. and IfoJ:to.lald (USb) (USS), 1M t1.Nt 10n0iftph1o PNO_ U88d • '<IIII1S 

larrlbda pert.1on 01 a1poante of 81Uu .... ..apa or "Nfl .,. ... Q1na1Ded eta 

the covaa of .. 111bl'!aa dSa~. atud1... Other autuM .f ~ ...... 

&I1Uou ..... 11k ..... uttUnd. !be ....... _ft placed _ fUtw pa~l" 

.tr1pe Which bad bee Pl"ft1~ JIOuteMd 1'li tb the batttr _l ... '-.Afte,. 

po_pot OlD"ftDt tor " pel'1od lone -.ouch to .. peate .... ., the tutu

m91nc m bat ebort eno. to l'etain .tIM 01 the eqt.d.11bt1._lItxtllN, ... 

• tripe _re dried and 8ub.;1eet.ed to a direct epeatrophetoutr1c tmal,yai. sa 

the pl'Wlo-.ltll¥ dea4r1hed w.l.oJt Au .... 'lt.1o ... md.n~ reoordeJ'lt 

!be __ lid _thotl _tned of iatro4ueill8 !P9 tat;e the butt •• IIOla

ti .. aDd then adcI1n, m ol"",.e -gnat ••• _bUtt¥' of bot-b ~ 

had ·beeA pft'flO\Utll' .t4tnd.ald ill the .... butter olutlon WiiJh the ... ,Uoa 

that the ... had bee .. "ted. The ~, 10 the ....... of .. .-., 

poueen4 JIlOb111t1_ ohanotui8Uc of the oompla:e •• 

d) !It .... ! ~~1-,1!!M 
Ia ~not1oa wlth the eQft8tt.~ _bll1t7 detlmWlat10M ct_ribed 



in the PNv19U8 ... U''1D. it. ••• _ apJ)J'Opr1aw te 1n ..... tig'lte furt.ber .. 

~l1tq of aolcWtaee reaot4ua _\UT1a" f'ol~ appl.io&t1on fit tIN .... 

gl'Mt to thelID18teMd ftlter papeI' atr1p. Two ~t .... ~d W 

clani)' the alt_tioR. 

1. A butt ... ., ......... l (either 1Ia1l1_Jrft.d. V.s.,. ,..., .. or 

*llir&ekJrodt V.S.P. XlV ,...5er) Ml _. d1eWWlbUbltudcl (ltmIIk U.s.,.) 

_ .. tel'lllll.ted iato a {:: O.oa, pit 8.6 \:mfr., .. s10b ... S x lcr4M W:lth .... !tHMItti 

to ~ blae. three alpotlmt eoluUona w .. e .de (0,,,1 II 1Ol. 0.1 I: lOR, 

0.1 .,1) and ~ to the ...... (With •• ftl'OR8l b\It;ter 1dth m) fUtlIJ' 

~ .tripe (I & D #613). .. -aaUou .... 1'1'1" out for IP ...... at 

.. prt_Uel 8J"I!!d1erat. of S .01-,' •• at .. taapeRt.u.ot UDo. 

I.! 8.Wl.,. veroM!. buffer .. ~ but metacl .. Ml pupl.e ( .... 
. 

oreaolhltouphthalein) __ .~tutdd fer m. 1he.e ____ U<tID .. 

0_'3 peso 11' ... iA veronal butter of ptt 6.6 and 1oD1e atnlllPh or 0.0'2 ........ 

•• ,..,,-_. the symbol YCP wUl be ueed to ftp"Mnt tbt.. 47e. 'l'b.. foUovr.b'll ai.aD. 

Wft adt:ted to t.he .tr1pe toll&w.t.:o.g ~bNtlOft 1d.tb iO¥IOgnpll. 

~ ~, pH 1.6, 0.018 

Potu.i_ eh1er1de. O.S'I 

Iydroohlom ..s.d, O.SI 

80dtwa chloride, 0 .. $11 

R1t1ie acl~, 0.51 
Sod1 __ ... , 0,. 

lediwa ~t 0.28 

Prltut4us i\ydrox1de. O.6S1 

8\'1l.fu.de acid, o. gc 



Pboephor1o acid, O.S1 

8«11_ ft.!UM1, O.5V 

IACtio 8Ci.d, O.SR 

Diltodlu ~"'te (be~dftt.) .. 0.;' 

NODO:3ocU.:_ phoepb4te (~Jl'ete), 0 •• 

U$U&l.l,y t 2~ lud." of t.he aolutiou .... eaployed. 

SUMMA!! OF EXP'Pl~mftAL 
I 1 I a I F .11 f 

A dHorip'U.ooba. bMa r,t .... or .. _teriAls, .~Ntu, Md po

oeduretr etlPlo.;ed in tb1s1nwat1ptioD. Ceria1a .. ,.ow will be dtscua.clln 

tIner .taU in hte onapte. and .i.o the ta.l:Jlea tound at. h end of the 

d~:t_. 



Drlef a._»tWla'lon of li&pI11.Jan~ Qoa41tiou 

au Utt..-rd PY.P aoluUO'U (P"U-uIO, ~. ~. ~. 

P~t a4 nP-l'JtO) __ ,tva," l8&4er "ltlcnw .embed PftYiov.lJ' la 

the ftqer1lllllntal ... t1oD. of tll1e 41aaerta'loa. 1a0h ifF PftJlU'fl'lceI. ..... 

~4 to ~. as me " or m Jd.~. ae il.tfttlou aN ~ ou.t 

to -s.JlUJ.a an .»p~te17 10M"'" 10Dlo atreDgeh (0.05). Aq, .... I01u

,t_ aft ~4 tl'Om _tel" wbloh lra4 'bela acl1atUle4 III .. al.l-fJ'ftC 

stUl (PVP-tlIO. m-V60. ~. an4 0.05 J4 Mdlum 0hl0r14e eo1:flt1_). fbi 

pyp 4SAl.na4 aampl ••• of pn-"1ctal __ a.ttl. ooataWd a.~-17 15" 

DD».-f:y.reX Uat1l.la4 water. 

1;. ,out by po1al 4I.a....s.oa of tM l"UUlta Ie lul...s..d aa toU .... 

(1) I'JJloal 1II1tial. pH ~nt. after prol0aae4 (10 ~) ,..

sage of heU- through GO ml. ot -cUal,... PV alUll)lM 8ft 

.):t'fA .. ~ "-8 are more aelAte OODl;PO_ata aa4/or OODIpOl»lltIJ of ..... v 

ao141" in _ loar aaoleOll.1ar -1sJ:Lt Pftpan.t1ou. 

(2.) SSmtlal" _~q _ 4ta1,.. • .P'fR ,.pIU'a, .... b41oa_4 

that "7 ~'N4 .. U4 tl8 aq\lMU tJ.OIM 8041_ Glort4e ..a,utlou. That 

ta, pte to it. &441.s._ or aoU 01" ~. tM J8 Z'OM t'2:'cD alMmt 6.4 'M 

hisll.w than , au.nac t;be JUII8&'8 of 1I81tua. 

II 
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0.05 N NACL 

nGtlRE 1 

RAW TI1'RA'l'IOtl CURm OF UNnIALIZED POI..YVINILPIRROJ,.. 

IDONE liND o.oSH SODIUll CHLORIIB SOWTIONS 



It 

(I) J'1cW:'e 1 a,... ... _ raw "1'"t'" ou:rwa ocm8tcl'tl4'h4 tna 

tJPtMl ""1"6'loa 4ata (law... lX, At XI, a4 XXI) valas uDlMl~ ;pzrctpua.-

'lou. rule the l.arpe' 4lft&re,, ___ ea a at.a ptp anmple (~) and 

_ 0.01 M eo41lD ebl.0I'14e 0\t1"ft amouJlta or&l7 'k a'bOll' 1.5 ;"J.. of 0.01 N baM, 

,_ titre_aM la real aa4 reproat'c,d.1Ile. 

,4} ~ daIJcraa'tate l.I01'8 4l.evlY __ etteot ot De JIP aoluttou 

OIl ,be ~. 10Jl toIl.a'_tlos ot t. _41-. 41tteftn.'lal 'Itatloll ~ 

haft been ..... Mlau t. rl&W:!e a. t.ba ftl!"VH an p.pare' ... ""nnl-a 
,be 1'Wml:ter of ml. of 0.01 V ..... lItcp1re4 1»0 ftIlG a gift. pH ..... _. __ 

ot ,. tJtoa tbe al. of ..... :requUe4 la tM pn ..... ot i"V. a_, III Jlot 

~ al. of bue u. fUutloa of pB .. prepiDe4 tv ,he ~ uaUal".... 

PVP "1*'&'1 ... 

(I) ftcl aha,. ot the oun.. ill It .... "usps" tha, ~ 81'$ .t 

1_, "110 4Ute:ren' 1cDtl8ble pcJuJ)II 1. MOb. lV ,PftpllLl"a'le. I'I'ca a 'fl8ua1 

18peoUOB of ,be Yff-tJlO ","'lOll 0U'ge" apPMN tha' ,lit" .sata .,PI: 

Mar 4.1 ad uethel' DMr 10. !he la'"," val_ ..... ~1J' looateA ... 

to _ 'bu1o pH Umt.h d the 1;1'ra'1011 atu41U. Be ... of ,_ small ...... 

'It' .. ot bue ... , .,.. .... , It .. __ Utftoul' _ •• ,s.M \ha pre or 

,_ 0-. tw m ,.,.."08 ....... _lee- Uew aft e'f'lddt tftml 

lUpeottoa of '.U ~u 0UFNa. 

(6) hotl a _ of aNa, &.0 to 8.6 there u1ata a 1I1n1mUm ot ~ 

,la, tOldI1l SA .. tbfte JftJU'll'IOM. tID. auUeq_llt .qu.Wbrlum d.1alJau 

etdtu " pH ot 7.1 sa u'1111ed.) '!be poe.lble pra .... flit 41aaol'M oa.rboa 

diOXide __ use tJsia IImll :plOgl.'8Ulte r1M III tba 8IlOWIl of 'bollD4 baae _, 

be oOJUJ:l.ft4. !he Mlut10M weft pftJUtJA and "batH tm4er oOll4f.1Jloae to 
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• 
mai __ U all eoaU,tou 14Qtt08l. Tba. wu14 be fllI:p8oted to be almS18 ... 

... "'1 .. Of outroa d.loUde U aU __ ... I' ~ be empJaa.'red that 

the ~ .. , alope, tn the at~1ou4 pH ftaP ... al1llllQ'a _oeated. 

wl\11 ,. loal' _~ ... igh' .,..tee 1Ihtm the \hree a..tt._a"*1 tlt_'lOa 

0UFfU are ~4. It t. proba'bl.e f tileretoft. tha, the fJ'tUl'ftII aN 'n17 , 

11lutatlft cmd obaNotenn10 of ~. ,hIM (P1'.P-vIO, l?'f.P-UGO. m-tltQ) 

PHpa.ft"i.DII 1IheUWr a fuaO'ton Of t. PO~l't tml)1l'd: ..... , or lIoth. (JIltltoban-

1 ... 1 41.tfl«alt __ ro tOWl4 u. .t....,u to ocutl"'UOt ,be 4U'tenll"al Uu.-

1loB OIU"YU ~ ti.le .xv.. .. '0 1'Qg8 f4 ,- atu418a, ~lfal.lF toa-

\be 'V-tJ90~. Th.t. ... -1nl¥ & zenl' o~ the taw loa1ab~ CI*O'iJ* tha, 

_1'0 '"*'U 111 tll1a ..,18.) 

ttl fJJ8 tuee dialJ_4 .......... (m-nao. P'f:P-Jl6O. Jl'f»-D90) 1lIU8 

a1ao U'n.U4 ael ~ '- a "taUo. of 11 0.00 liS .041-. .1orS. ... Ml.v.

i1cm. (aea cIa_ til '1'U1ee nu, XlV. xv. U4 Ul). A Ma'O ahf.n b .. a. 
",.lloa 0UI'ftJ of OM ~ (P1P-»IO) tIOa ... , of the M1' eolutl_ sa 

&D!bite4 1Il 'i&W:e a. ,1'Ala Sa tbe .. S .. ab1..ft .. _~.) Dlla 

'!WI _to oUt ..... at-.- ntdeni_ ... ~ .. set np:ro4uotblAt ...... 

__ r .......... , to OOOWI' oa ~ of ,be three~. tile,....· 

... ot .. J1 U/IOWlU ot f.lIparliid berm ,. eeUulaae 41a17ar tW:tUtc _ .. 

eUa-' of PU "o.,.ltloa ,.... .. __ be , ... ae fit th18 Wft. Dl 

8J ......... ,t ... t1alMl¥ &t.IttoIlI __ llla \bat V. "\Nit ...... ~ 
\ terU". of the lU14ta17ee4 __ rial .,. elltlSJlaW. 

It .. hbaepm;ilr ~,_'" -., exbatutt'w dt~ ... 414 _, 

abol1eh .. att1ll1t, of "' tor '''''801'01_. Ia atteftllt .x,pe ..... _ • 

.. lld~ aaal7ala ot 'fU'iou cU.el.1a •• 1Jl41ca'le4 the pea .. of 
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al'roseaDU ~h tiu:oU&l1 15M ~ra.e. tusol' ........ '\ ..... 4 to 

.... tn. .. tile JI'Obable exl_. __ of 41al.7u.bl. l'D. 

(8) " ... UN ot the moleoalu __ Nse_Ui)' of the lUIIlk!7-' ~ 

meftI an4 of t_ ~ -:te,.....,t,. of ~ naultut nal4ul. ~. 

af'Wr 4l&lp1a. l' .... 4 lUos.lea1 W "HA' a 'DlOal ~ rePI'HGU11lS 

a plot of mold Of baM or ~ 1- flOiIbtDed .. 1'11 OM I1IDla ot m. 1!N!W 

.. pH. Howe"'''. at a pH of atxnl' '.5 (~Ol. about 0 .. 01 .fl. of ....... 

bOUal u a reaul' of 29 .. YIP Di~, or about 0.005 8'1. of .... ,. Mle 

m Id~. Xt _t be ~l"" 1Ibat wa P DO' a ObaZ'e.etel"b" ...... 

oZ'lptid of a pt"OJIeft7 of py.p. .Doe the iOl'l1ab1e aptol.. appaua to be -

8001a_4 With U. .. ll JIOl..~", .,..1M. a 4t.alpaltle 1IIJV1_. or boWl. 

A 41MuMloa oa fte ala"oa at ,be tlt_tloa ~ " tile \ltS.a4taa 

a1:l1U" or l?'W 11111 'be .ou1~ lJl ~ 1'. 



V1~ !,g_llbJlh 

!he ~-.:lV of Roth and 'all ... (19S3)(19S.» .... aJ.soMd,r tMt_ 

... idel'8d. In....... they etudled the con.,t,i:t.un\ -bUlt7 ., allqaia 111 

\be pre ... _ of am1do black lOB. _Of'UblD a, and uphtboly.uow. 1btdJo ob

.rhtlOft 01 aW'blt.e Hn8 W'b1oh ,~ or toU-ad the 1ilOY1 ••• " ., alba_D, 

wu 1nte~ ot1 the 'bul. t>l the .ror.Uoa 01 lID albuaS~ fIeIIplex. 

Be .. ,e,., the pcMJs1bUity appeand to _1st. that the ~t4_ ... 

dependent 01" part17 aHOOt.ted ldtb the effect. of other phe_. --IT I 

that (it ao1dwbue eql1fJ.1'bria -13/- dlltlU. p~. __ , 8Jld/u ..." .......... 

aqulllbria. '0.1' the.. NaIfOlftS, '-' uper1.ltImta wre ... 1_ to 81ueldate tile 

lIIOhara1_ of aiPdl.ar tnterutl_ atud1ea. In the tint ~nt., tbru .

annt aoluUou we ... prepared (0.1.)1 potu.l_ ch1or1de, O.IM po ... ha" 
df\;;flClde, 0.1 R b,Jdroohlol"1e .. 4) am added .. the .,tat.ened (rith ~ 

butt., lonl0 atreqth 0.02, piS,,', and S. lO~, with ree.,.o1; oIlPli) tu. 

tel" paper .trips. After Id.~, 'ftI.I"louI .... were 0.0.0n84 on the aUi,._ 

(he fteve h tor a .ob_.t1o ftPlUentat.1_ of ,,,,leal. .lonGer .. ). It w .. 

ft'1dent that elao ...... lUpattoa of .. 1de, • __ , aDd aalt.a 10 ~ ~tv 

Mdt_ ... DOt. • dllli. pJiO .... 

h eeoond _penunt. ld!11n4 &taUar exper.'IMDtal .ndi~_ ... til 

the ... ptloa that IDIttaoreaal pu.rple .. aubat.i",," to.,. BPI (0.5.1 .,p/t lRat. 

te.). A pbotop. of typ1oal. tonopame 18 dM.cmet.rated 1D Fip" S. It is 
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lit 
.",. 'lltt1 tUb ,.now 
.. dark,.u. 
7 ;rellow 
• white 
p puop1e 
dr __ 1M 
.,. ~,..1l8w 
.. _luUb wh1te 
db dade blue 

(A). ~l 
WY DY Y W 

(B); ,_---.-111!". -: 41111!11-:5; •. ..:::: 

WY DYY W 

(e). 
WY Y DYW 

(D). 
Y P DR P RYY 

(E). 
Y WYDYYW 

(F). 
WY P 

(G). :.: ... 

BW D8 

(H). 
wyp 

n .. s 
JI!IIOIOIJWD C1I IOIfOQIWI8 ~ to m MIOIA.!101 or ACl.JJl. aua. 

AID 8AJIlS II BUrPIIID Mft, C80L l'UftPU: SOWl'IOI. POIln'BPOLI D Af LIft. 

~'I ~ Mid g) --phol:l.. IOU 8 ~l'1o acdd _! potan1_ ottloI'1d1 
I lanto .. 1d -0 MCtJ_ b.J'dN.ad.-
D Il1tr1o &014 (ft sedt. DltNM 
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" ea1blta t\lO 00101' c:b.an.geas acid. raftP. 1.2-2.8. _4.,.Uow; alkali_ ft.uge, 

'.6-9.2. )'ellow pu:rple. Prior to m1Catl_ but DUbaequent " a.ppl!oat1on, 

the m18mn.ta e::hlblt.d charactez-iat1ccol.ora Oft tbe purple colored stripe: 

hT4roohlorle. aultu.rl0. altrto, and phoepbo.l1.c .01da c:reatcMi red lOneS, lao-

. Ie ae14 and ao41- d1l:qdl'ogen phosphate poaaee.d. ,..1101f ZODe8; water, .... r

onal butter. aocUum chloride, pOla8s1um: ohloride. and. sodium nttftM bad gey-

1ah zones; ao41um h~d.e. po1;aa.lum hy4roz1de, sod!.,. _rcma1. al14 dt

JIOd1111 hJ'd:r __ n phoapb.aw 8Dib1 te4 dark blue or dark :pw.ople ..... Dl "' •• 

r4 the appl'OXl.ste pitt. of is.OP. anet 'Of OO'Ilcentzoat1oaa and ot the algranta. 

thue ooloN4 .... are to be •• _.,_ The appeaance ot a oolelu. __ on 

appl1oatloa Of MUtnl. ealta, ftJ'aal butter. and _WI' to the auipt .. pro

bably ladl.'I. of 6\ ablpltt ,,"Unttoa etr .. , tt)' 1& _obanloal 4tqla ...... of 

the 41e .1u'1_ b1 ,.be .. ~H. At the pel'S.aetel'8 or tM .~ 801410 

so .. (I.... ~chlol"'at nltur1o. DSVle and pbosphorto e.014 .pM.) .. ,.1-
low 00101' .. sen U ._lop ,.,. •• ft4 ~8. NIt -.la11_ &hUt" 

..,. ~l>~ be ."rlbut. to .. butter aotlon of '$M .. J.IOJ1al......odlum .... r

eu1 .,.te aa4 .148& b, cUttualO1l~" Within __ m~' volume. 

DViag tbe tlHt t .. $11'" of .1eot~'1oIl. there an colOI' 

eha.l:a.pa tba' -1' be 4eH.\"lllH .. beJ.Dc 'bQh .• pl' .... Pl'OBCUD~.. At'iu &f"" 

pJ'OZIa1ielr 10-15 miau •• ot Jd&.n,t.o. fl' 5 volt_/ ... the v18Ul ~ be-

0&I'lJIt lea. apt4 aA4 Mo.b. .t:rill aoh.1eV$4 a o.baracterailc pattfU~'D. 

baato zone. (pH 9 OZ' thena'boug. tUntttled b,. a dark purple OJ' 

dark bl_ bf.ul4.) _n tomut to mtpak to Ute upt1,.. pOle ... -041_ by-

droxia.., potaMl_ h~d •• sodium acetat., ao4ium ohloride, s041um vercma.l. 

, ao41um 111 traM, potaUll11l oll101'ld.e. dle041um ~.n ph08phate. sodium 41-

hydrogen phosphat., an<l Te1'ODfill butt_ .... UH4 &II the migre,nt. 'I!be llEtUtnl. 
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aalts, ao14 alb, IW4 bUto Galta < __ pt tor aoti_ ftro!l&l) ball a yellow 

band that m1poat1l4 1'10 the politi ... pole. !be baMe &Dl 8041_ 'V8FODiLl ba4 .. 

whlte lOne that Dd.grated 1'10 the poeitift pole. 

All the &OU10 1I1~ poa ... u4 .. ,.11_ bI.Dl 'bhM mJ.&rt.W to 

tlw poel1:o1w pole. 

A 41aoutlaloa of the.. obe __ 1:oiona at the .,locul.&r 1.".1 would. be 

extremely ooapllcaW beoaUH of tM .. a,lt)" ot 1ntroduo1ng fttea aD4 at

tWtiu of all tM apeolH lIrfol.,.. in tbe ... 10_ .,qul11bri&. All ....... t10 

of the .. eooia .. 1*'0 ....... t iDel.a, 

1.) tbe relat10n of the pi( or pitta, OOl104W'tratlon and. tn» ot 

iD41oa.tor to the type. Q\l\lltlt7. ~tlon. u4 ao141ty ot .... m1pant. 

2.) the ... latlon of the 1n41oator and migrant to the butt.r .,. .. 

with re ..... to tbI pt, oO_fus ... tlcm, CJ.~1t,.. aDl oo1o.'r of all apeoiN. 

a.) a ooueldefttlon of tbI ...... a. 4,,""lon of II1patlon of 

aU apeele •• 

4.) .. oou14fDoatlon ot the rawa ot 41ttualon ot the algra.'b1ac 

apeo1M in .. ape.ltW .ctle. 

6.) .. ooatlclera,lon of tn. rate. of all naoUo. that 000_ on 

the atrlp bo'bh JlN0e41J1c aDd toUO'W'1II& eleO'Voalpation and dlttua1oll. 

e.) the poaal'bUltr ot eoaoellVa'blon lI"&41Rta 'H1Dc t;be ..... of 

.. c1 wn 00101' acme or ~ 1&* of 0_. 
'I.) tbI .,..albUl ty of aa .. 1410 __ (em the 'bUl. of lD4l.oa1;or 

oolor SA 'blat 10M) in reality be1q .. baal0 SO_ iIhlt 18 te.DtpwarU7· ..... 

t1DMtt 111 ublblt1Dc 1ta pl'opel"tl •• b)" tbe lNtt ... 1ag a.otlon in the • .-1,. 



4' 
It -- not 1;}» PVJ04M of tu. tiaaartatlon to 1thO~~l1 laftatl-

gate theM pheDOlal"''' l1a~.rt" Wd ---ear;v to QemoutraH •• ~S-1l1lal17, 

ibe -.. $clue or tlwao oCJlnple-. .q' ..... Ub$ and that,.. pcHUlld.e wlatlon to 'ou.
o~pid.e p'.actlon s.tua,:t...l'hat 'baa ta4to,..s r,rq lD.tlun.oe IiObl11ty ... 

te:mtaa1ilQu L>W. ee,pa.:r .... tOrt P1"Cl:O""S ~, be oona~ 4.l1rlDa tbe CO\U'H or 
aDJ ~lc lateJl(HsU.on taw. tip UCl'l. 

Should 4 protein solution hev1116 a .utterent loue aViro'f.llOat tluul 

the 4ye-b\lttel1 011 .. BUlp be ut'1Uae4 Ut a l:iI1gft1'lt. l' la _vielont 1tbat the 

PftMmle of a color.d or col_loa_ 1)&4 ..... , _~ be ... 14ftft4 ~ 

be .. _avl.. of ~ ~,_. 

~!tA1"O! ~.&~ of ~ f)!!!~w.&!! *~_ 

il.DEJ.I 9 .. sab!! f!4 ~I SD!!!! 
Sm1~ 01'14 Bl't.IP (ltEO) ctboH t. (_~~)( ~".f'UII alblJlw> 

miD) 8,.atea tor u.ae 111 thalr hee #olllu.. .1.Ctftphontl0 la .... 'lptlou • 

.t'~1l.J ~1a .. to OCll.aJllft tile! .. elate. .1~ tbat al Tao'. (1M6) 80 atudlod 

, ___ qat«l utaa __ quUlbd_ 4.JAlJa18 1HtobDlqu. 'Dle tOaB%" ~ 

W5~ u acetaw o'Uftel' of liB 5.1 of loaio atreagth 0.05. no ••• 4 a 0.1 • 

phoa;Pai. b\'&ttel" at ,. a.6f. The a-'t'al».e U4 dSuoolatloa oo_tant K Sa 'he 

LaJ\BPUU "0%'1't1_ uotbel'll of tbI tOl'lli 

~ :: J.ll -+ t · When 11 ~ ... tJ2e _x. mum auraber of siwa ava,U.tWla tor 

bla41r.tsl r Sa ~ 8.ftftP .... of 1::t0u4 molMulea PC" 00110:14 Mleeu1e, au 

(A) it ,he Of'R.ICtm •• ,ton of ia,eraoU. .~"'t weN touad to '" la tUl' 

aareeaen ...... " au an.ao alM p!lJ:t0la4 equUil::tr1Wll 41alp1a eqeri_IlU 

au. t01Ul4 t» at ...... '1oM4 ooutaa. to ~ quite .tWaot"'l:J .. d.th 

\.bOn Mloulate4 tJtcD m4t:rophGl"etl0 daa. 





!hit ~Jld. •• twU •• bU-...... " tbI ~ .,.,.d faa.,.. .. 
the dp. proballl¥ aa a Nault of ttl •• J*lIU' .... lfO ~.t •• C_queatlr'. 

It .... 14M to dtacoat1m:le 1000GgapldG a1;U4lea nth. \hi. lIP .... 

o.nat~ aU ta'Mno'b1oa da_. obtained from J.~ph1o~imata 

18 auapeQt, ad sub .1M' ''0 011.1;10_ oa 1ihe baa1e of tb.1a ~ .. ,..1*'" 
aUoI'pUoA taotor. l?o.ul~lr the SPA......ro .,.teta ooul4 be more .oouate17 

studied ulna a dtttennt naol11l1er. 

'lB Bl«:UPm.:IOl.. lU'lnt-80'V'IR'1 Pu..cIIA .A.t.BlMDf ~ 

sSmU.r •• ranta were u.abW to ...... '1&&- ...... a,... 

ta. '.l'he butt.,.. utWu4 .. tbe a041um ~ .... ,..roaal bufter of pH a.1 

(aaOc) and 1<m1o atftmgth o.oa. Ithe ~tu.re .. _lA.1M4 at aoo ..... t.aa 

.1oo'~'10Jl. Bellum .. UM4 to mSulmt_ ew.,POJ'IltlOA baa ... i .. D 

IIU ttl ... ptlpu- at,..1ps. A po,..'iat pacu,tmt bet ... 2.4 to Id volta/om • 

.. I1dllwaH 4vlJt& the e1eO:~'U_ ,'- of • to 12~. FlefU'fltloa 

fit a 00II&pl.q .,. .... came' out to ona. e. aolu1;loa 2.91 •• ~5 .. 1dida 

"epeet to al~uaS.a t\'Ad la.A z 10'& M with "epeet \.0 .,. la the· ~r. It 

.. towut that the ~ .. qutckl;r HplU"abla. lJeha...u miSKBt ~. 

(of \be order ot 8,5 l.a1ab4u) __ eat'. ~. cluaoolaie4 in~ pare Bf» UI4 

atA. l?0881bl11t 18 ~rtl'l.l.OU to ta414 .... tha, tl\en ext_. an ~ 

re1e.t1oDah1p beHJeen ,he ftM of enUft com.pl..ex ftlJolutloa an4 the ~1; 

vollim eI'llP107$4 or the al"etl _ the ttltel' JQer whtoh it a.pl'U4 .u.q\\eP to 

appUoattOll blti pri.or to l'fd.8ft1;1OD.. 

A point b7 point or1t1 ... of ,_ experiment tollowa: 

(1.) The .aJ!~J. 81--" .. ~ a a1m;ple pbyaloal~. ~ 

lt8 interaotlon bad beea d.eJlcmetretecl to ooO\U" on the bao18 of iwo aplrJmeau: 



equUlbrium. 41&17818 studt.. on the ... erate tmc1ar eWbu' eoll4U1oaa 

(GlMlpter vl, u4 a apaotl"OPhftOlletl"U .-41 4emouvatba _ ·.AUt to a ~ 

anorptlon -Zl_ em tbe ad,Uttoa of pro_ill to the 41e aol1lttoa (J'1gt.1'N '1. 
(2.) 

moet c10seq ,._b1 .. oaae :; (lAIIgawol"th &1U! Ma4lllBe8. 1M2) (alAIo ... Chap

ter II, l!iXpt1"t.nk1) sa _10 lEt aa4 k,.s aft both laIP aa4 of ... __ 0l"dfW 

of .IIIqIl1tu41 an4 both area-I" 'lha!l the z-aw of 1~ph1c Mpc.atiOa. The 

equl11bn_ ia adJuted u rapl417 as "quinA by 'tha ~.tropban""G MpU"a

tloa et 'the eo.ttt_au ... 1aWraetloa of boY1De .. rum al~ a:a4 -tllr1-
Oft!lgtt (smtth &ll4 Bl"lqa lHO) Ud bo11.De • ..,. albtala atu1 ch101"1. 1ft. (Al

benT &ad *"D. 19t;O) eJ.ao aN J.IQN_ntattft ot .... I. m...u kr " lMa 

,tban tiM ate of electropho:ret" -JU'&,s,on. It woul4 be poaalble to taol .. _ 

the oompl.ea ~ tie moblUt, wmald -. 4i:ttUftt ~h ..... :pUaM _, 

.. naotanta. fAp .. touat !lOt to be thtl oue 1d.~ the • ...-s .,. __ • 
(I.) \'be" a~ to be Jt.O aba.plieD }lftb1s ~t .... the .,. 

an4 ttlter paper. BowYer, a eUgb.t tnil.iDa ot a.l.'buldu .. 21Ot''''''''. 
'4.) lJo~ BPA and ItS poe __ .t _lIltlft oha;Jpa in thle butter 

(5.) The JIObilltl. of tha __ ott_wei from the diRocut1oD of 

-. comp1ez an4 ttlllt fit 1tJlQ.re1t d7e appea»e4 to be lda:Uoal. wtthU •• 1"t.a

UJ. ...... 11d.e 'a alao the cue tor .. ,reMia mobtU'" olJfJa1aed trcra 

41&"oia"4 prot.1ft f1Ic:am the Oompla en oomp&re4 to the mobil1t, or ":pu.re" 

pzo-la. (see Mla VI). 1hla I.e to _ upaeta4 8lao. a.l.r:»at ~dlAte17 the 
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• 
reactants begu to Mp!U'ft'M With tbe1r "pur~ moblUtYif 

(I.) III J'j,gure ., 10 touad 0. plot at mtga,mt ...... nt ( .. /volt/e.' 

u a tullotl_ Of mtgftttoa ,.... 1!I.e Y&l.u.ea (Table n) ,bat np:eeent the BPB 

0 .... J&aft 'bee. obtained h'om "pure_ and !, •• parated" »'9 4et~tlona. !be 

BPI.. oune baa blNa COUu-uote4 t1'f.llm daM obtalMd 1a a a1lnlw tash10a 'HUg 

albUJda u c.h.e Jdgral1t. '!be ,_ lJJMaJo relatloaatdpa jua"ttr the .'tlUat1on 

of the 'tea mobUlty to 4eeonbe the .lHt~ilon .. loct,*- ot .. ud 

:aPA UDder the .,.otf'lM oondlttou. 

( ". ) .Equillbrium 4S.al1.Ss •• t<1manb .l'8 deV1ee4 to Pl'fIlpare and 

anal.yu the llPn-BPA .~tta. the r-ftlua8 ... caloulat.d (i.... the a'f'eftg8 

~Z' of »B moleou.1*e bOWld to .. BP4 moleculo) u4 the ftn_ prepua

tlol18 , •. ,1 8.00. a.sa ete., 8M 'fable UtI) were uae4 .. a a latl\l4a ~ta. 

AU preparatiou were tOund to .. qutok:l7 diNoo1able n the bul8 ot lO1IO

graphic 8801ut10n a~.4 by vlaul wpeottc:m and 1"$Oor4er __ lyei. Of' 

t_l~. 

t a.) SSldlar eqaaU.t.bJ'ta Ualpu •• 4 ...... ~ ~8 systa 

were ue4 to oa.leulate ..... 'ftllU$ll (1 .... total ~ Of ftp Idtl"Ogefl .... Table 

XU). '1'he compoarnlta of au aemplu at tht8 .,..tam are found to be oOllplew-

11 Mpu'flDb. 01al7:pu:re BPB &ad pun PY.P _" toact afkr :Naoluttoa (Jh-

phaM Duttu ... '.4, 0.00 1;1 .'11 I'M,." to ph,oepba'-). The 8)'8" ... .,.4 

VWf atmU-r1¥ to tiuI ~i-8PA syat_. PY.P JIO\"e4 al1shtll' to the _ .. tift 

pole, p~ bJ' eleoU-__ la. (Spit.fl-. 1~ti31. 

'the oomplllx.,." .. IlOt a 81rnple mWun. Both equU11t;dum 

4:f.al7ala atw:ll •• (~ Tl 04 a,.e'rophotomatJ7 (.figure 8. '!allle xnn) 

lDdtoatd a dettnt.w auoelattoll. In ~ latt .. cue there .. 8Y14O' It. 
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ahUt to a higher abaorptloJt. maa1mwD u PVP .. ad4ed to a buttered BPB 8Ol»-

tioa. nu .. 4Aimcmatrable With F~. P'VP-uGO. m-wo. PlP-DIO. ~, 

ad. PYP-DtO polymer prepe.rattona. 

:t~!1J5!!RM! _!.J'Iltrl~ !!4 ~ot!!&~t&OI! 

p,.t !ii:::!:l! 1M Dl-BPI l!.t!!!!'~~ 
~tl"to Autaatlo S4aaa4r Pat~ 

It has 'bee at&ted that tb$ BrA-BfB 8)'8tem mal .. quickll' a!td oom

,le-17 41000tat414 '01 uau at 10D0$ftlph'f. aate ~ Naolu'S.oa of comple:._ 

or thie t7,Pe la _pen ... ' ... 1JIJIJbat.- fit tao\on: 

1.) the Det o~ _ .... Bf. Ud tbe various oompla ... 

2.) the q .. ttt, .. OODMllUatloa ot the eca,pl .... 

a.) the rato. ot 41aaoolfltlOll at thfl ~" 

•• ) iae po.atlal. g.N41eat auoae the equilibrium .tIMl. 

6.) .. Wt1a1 Dd~t 'VOl_ ad the 'V'OlurIa ... IIb.Soh tbe 

alpant ad -»nat on &;ppll •• tloa to \be Muteae« tUtor pa;per. 

,1 .. ..u __ 1'1t m- lWl Rea PftTtows17 UH4 (2 to 8.15 

~J to ob.ta a "witt U ....... t$(m at tile o~_ .,....,.. it waa 4eol4e4 

to employ wp ~, vol.\1lllu (5 to 15 ~) to turtl&el' stu4)" .. DPA.-Bi?J 

., .... Tbuo an t1lO ~~ ftRltrJ.;.·t t:l ... .-alP'Q1a'lOfU ttl'at, __ 

tiokl quntStJ' or complex _ the tUter papel' U ~aed. U4 ..... " the 

time 1I.H4tui tor oaapl8te naoluttoa ot au e~!l. would be lncreued. 

A our ... " ... ,' .. puaed tor " perlH auttto.llt to _para w acme but 

.. aU B!'B from BD.. At an .ppnp.r18." time ... mlpe are qutok:l¥ 4riM 

U4 plaM4 u oompletel.1 cl0ae4 " .... lfI prlR to aubHquut anal,..u wUh the 

autoatl0 aoarmer. Al'l ~trto patt ... oould be 4-.out1'llltd (J'~ 9A), 



I. 

PHOfOGlAPrIS (10' AfJl'O!UTIC S(lAJf~~ut PA'n'ERIS SU8f:.!:.tJ.t1fr to mf~ IlIGlUfl0tl ~ f"!S BPI-B?J. 8YSTBfi (A). 

UD PU1U; BPS (8). 'flJl RB8;"iXifIYB IOIfOGRAIlS ARE BEtn-:A-'1'H '!Hi PAfflmlS. 

POSlflVE f",;LI IS Af LBFt. 
(A light b1.. • •• to the rl&ht of proM __ " .. lie 111 10n0c .... CA.) 1. not d1 ..... a1bl.j. 
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after anal.Ja1a at tS85 mu. B7 a 41tterentlal atAl.a1Dg 'ecbn1que. loca:Uatioa 

ot the pmtei. zone .. aocompli .. " , .... oompoM4 of .eparated protelll 

and. Pl"Oteln tMt •• prevloue17 tIL equUlln1.ta with BFB). A 11' BfS 1n. et ..... 

01, eat1U"&'C64 .UIl naercv1c ehlorida ... UH4 to stUn the PI'Otelu. (AlQ' 

proteu. •• i'AS_ }ll'Ooe4.un 1JO\ll4 8\lttl".) 

2.'M .... "rip .. ~ IUbJeOled to ~18 t5S5 _) ill tbe 

ftOOl"d.u &ad the l!e6Nltant O\Ul'Ve .. eupu'impoH4 asa'.' tH in1tkl u,... 

_v10 pat ..... 

A po11'1t by point criU.Q.U$ em the expert-atal. Pl'OOe_" &a4 ,. 

aJ.gaUlcuoe ~ tlw •• rlDlont t~$ 

1.) ilthSa Umlta, the YUlable _.,.~ automatl. 80UlltJr can 

" ...a to ob~1a a 'plot ot optical 4e_tt, u a ht'1ct1oa of Jdgftt10ll db

tan_ (1.0., a plot of opttcal 4en8tt, as a 1"Wlo.t:l._ ot tll'Mr pape 1eDPh, 

or .. plot of m1sr«mt quantlt, .a a twlc'J.ou f1t ~tlft a. .... nc.) (UrbU, 

19M). Jhq the quanti.,. of ld.Sftl'1t per uait aNa of tilter "pel" ..... a 

quantity (dal*nd.ent on mtenmt type. tUter paper, eto.) t.M o'bae1'T$4 optlGal 

o._it, 18 NJa1e4 $0 ~t quantit, b7 .. ~iJIev f'uJlCtlOJl. 

2.) Optioal 4eDaltf ~ta u a tuD.ctloa at _ftla~ llaw 

beoD aa .. bled 1tl 'table XIX. tor both _pure 4Je" eel 47e b 1iJ:1e .. ~.t 

or BPA. The abaorptloa Md_ applNU:' $0 be both --'1' MO nxu ulag the au~ 

.iUe _.maer. Aa menU,one4 Pftvlou17. the addit.ion ot PZOM1a to a SPB 

aolu1;lo11 OElU13.a a shUt U tl1e abaorptl __ XSJJWll trcm. about. 185 to GOI _. 

att adaorp'.lon ot __ Ol'l tM tU.r paper JlHolUll" an abael'- oompa:rteoa of 

the ,. 8.Peotrophotomrnno kohUpa. lle1'8l'tMlHa. all loaograma __ 

anal¥ad at l'l85 lI'U.. 
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3.) U.1ng ... 1oua 'Y01Ull111e (1 to 10 lAmbdaa) ot 6 x 10 .... :M BPB 1a 

wrcmal butfer. as the migrant, tbtre WI"e obtaJ.ne4 "1&1;1"'17 ayaaetrloa.l 

~ when the l0D0g:I"&D18 WIH'. amlyled with the recorder (rlgure 98). Th1. 

waa alao Vue of patteme ob1;almtd after Dllgat10n of .B.PB alone (llOgleot1s:a& 

tbe quantlt,' of prO'be1n that tN.lle4 beh1n4 the ... ot tbe ater1al). 

4.) Figure 10 ehowa an ..,.._10 pUWI"n obtalMd after the pas

.... ot tho OUl'Nl1t tor a periocl e\&ttlolent to •• pant. __ 'but DOt all SPa 

troa BP.t.. fhe ... figure lIhow a typlaaJ. I*ttern obta1zJH at\w d1.tter.Jrb1al 

etair11Dc of the prote1n. The t:wo .. ttena haw brlen euper!mpoaed to l11ua

troa.W the 1oeat1on of BP8 < .. paratecl. tr.. 1n 1&"..... of album1n, aa4 botm4 

toalbwdn with ,..8peo1i iu)~. !be louogl'tia .... been plaoe4 be1_ tbt pat

tern to tunher olarity the pertiMnt NlatiolulJt.lpa. 

6.> The nlation ot tbue louogaphlo .tueU.e to ualagoua J.nter

action .tud.l •• 1l81Ds the IID'I"S.ng boU114a17 _tb04 1. Uluatratecl '~1_117 

111 rlsun 11. 

&.) a.".. ... tatloD of 6ii~ 1'1 .. 1$ •• Cell (u-tube ru-.U.1IIt4 .. 

borilontal) 01' or l0D0gam pl'1or to m1gratlon Itt ttqu11ibrlua 0GII.p0Dem.. '!he 

migrant so_ 18 eompoeK of butt.I'" b"ee ardon. (BPS), reprHRte4 ... I., aad 

.. '.1'1 .. of prote1n oompl ... a, fItaa 1 : 0 to 1 ~ n, all 1n equi11bttJa_tIl 

one anoVhel". At pH 8.6 1me .-qui1tbrt_ OC8tpOMDI are all _ • .-tiftl,. oharpA. 

'b.) A poa.ph1o Npre •• nte.tlou of the ooncentration ot It.'aJ' ~ .... 

","lOll ,peele, ( ..... " wtter 10118) .. a ttmatiOl1 of looatloa 111 Ue4u'be .. 111 

111ter ~r (41ttennt1al 41ft_lon or ohromato3ftph10 et.tena u,~ to be 

noa-ex1eu:rc). c.poneat ..... na.llad prior to ~lon. 

0.) Ia1t1al .obl1enn pattern 4 __ trating a plot of ntl'aO'bi. 
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index Iftdlent a8 a tUDQt.1ml of 1oeat.ton 1n tbe u-tw.. 

d.) repn •• rtation of either TiJMliu::. eell OJ" of 1onog:r:;.rm ~:ol"'~ 

eleo~arat.it)n tor a perlod qtf1018'lt to .. parate 80_ of tbltlMl101l t'roa 

t.be equU1br1_ system but not aU anton. 

•• ) FiDal echUetvn pat.1ft (Smith _d JJriUS, l'SO). 

f.) Schematic fiMl racJ)~ pat tft'nS. 

Srd.tb and Brig. (l95O) and Oolvin and Briggs (1,S2) c.vo di3Q.~ 

and deN dbed moving boundalY eqlJ>:1Mm'.$ and equaUoM NlaUAc \0 the CoviDe 

.... a1b_i~th7l O'l"llJ'lP eq\d.libl'1a. Rere.nee to lflgare m 'Will indica'" 

that. the tasteat JIOViac bo~ (acreend1lli ana) corft8POtldfJ trJ the lZ1ua1la 

til the .. rated f'ne d7eet.t:t£t. '!hat 1&, 1IIIle the CNr.Nnt 13 .~d t.o 

.a..rr ttlIOUP" ceU, the 1'ree •• in thi8 aN .".. out &haad of the SW.¥4W 

....sa. ee.mplaea and tranl.a U:$' t;Jr;.e tube wi tn a CMmctel"iatic mbi11t4y. fhb 

~!1 1s fo1l.owed b7 one Uhioh mg,nt •• 1ti tb the OQutituent. m.oD111tq of 

the prou.:1n. The net bouDda17 ~g boll right tD lett 18 the $t&t1..,iMi.i! 

&ita aal' bounda17. The fourth bouMa17, \, oonforms to ti'leoClwtt1:tUllftt __ 

bilUq 01' the amoa dye. 'ilia 1IICIbU1t7 o:l .Un.1n.., be c~te6 b¥ uiag 

the fttth ~ epatl.oo salt bawd817. W1t.b cel'ta1n ••• usptJ.omt and eq..-

t4.ou ttl .. woru1'8 .,.. able to cbloulate ". 11, and k in the J~r a4-

-1'Pt.101D laotluml. 

6.) 1be .. equtiOM _re app11~d to det.a obtained fNm :l.8I1OIl'8pb;r. 

It .. apparent that t.he ~recti~ ilatriD1eto 1n the aovint~ .qua-

t101lS .. eh addlUOMl.l¥ eompl1eat.ed ~ eer$ain taot.o ... inhonmt in :toaogra~. 

'o~st, .. th _thor], 01' tiUgrant applloat!.on. In r .... eol14t.$.oa, ..... el.eo-

t.aQpho2lU18 oeU 1. oonat.ructed in three aeoUou 1I'hteh M7 be aUdnlatift 
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to ODe another. 80 tJat with adequat. preoaution •• shutI' boundal"s... are 01'_. 

and maintained prior to .1ectromlgra1ilOft. 1'be 81t.'tIion 11 !tot aa .impt. aDd 

aocurate with u1attng i021ogn.phla teohn1quel' tor idle method of ld&J"allt al"

pu'oatlcm. neo."ltate. cUlu't1on ot tM • .,1 •• mlxWft &ad erratil,c apread1n& 

BuloallJ. thit .. taoto" dld not pendt quaut1fioa-
, 

tlon or tbl_ icm.ographl0 proHdur •• 

1.) Qual1ta't:lwlJ. W. prOO4tdare u.oo1.,W with i4'Mt ~hmo!Ultntion 

of an uymmevlo ....,0 ....... pa,"-n ad 'tIbe atcmtmentionecJ ditt ... R'td . .,1 _"iniDg 
I 

teohnlque ... ade,tate to lucUca_. 

a. ) an 1A'beractlon be"en BPA ancJ Bf'S. Al.o betweeD ;PVP ad BPS. 

b.) that the naotl_ between BFA and BPB prod ... d ., 0 • .,111. po

•••• ing a gNatel' net nept!w oharp than the protetn, Uknlae the 

.. eaction between PrP and &f·13 predUG •• a ooaplex 1'01."11'" a greater 

net IMp 1;1 ve oharge tban PVP. 

Gonatltuent Mobili", Dete~iDatloD' 

Ano"'r l0a0, ... ph1o proeedun 1Jo demonat ... t. tbe tOl'm&tllOl'l ot ooa

pIe .. a tftvolwa the oaloulatlOD ot the oonatltuent mobility of a ,1vea oo~ 

pound. (See f:.xpeJ"1meD'bal. Chapter II). SPA. PVP OJ" BPE cOIIIple.a of thea. 

oompound, weI'. employ"d .. mlgnnta in ~PIJ, ... butre .. ,oluttona. F:lecrtJromlgra

t:lon 01' PVP or BPA in thia l'lIItdium will be cbaJoaowrietl0 of theiJ' comple:.>!: ••• 

Should thell' mabiUtt •• be dltt. ... Dt fIt_ tho •• in l'lon-Bl":g butt.rll, an in ... 

diaatlon ot oomplexlDg 1. eyldent. 

Mob:lUty .aaure_DtI .,..n obtained lIS plio.phILt. butfer (pH 1.4. 

0.05 M) and 1n ph" pbste buUel' (pU 7.4" f).OS M. 1.185 x 10 ... 3 M .. ,1th J'e.peat 

to BPB). A.~ of aome value. appean 1n table VII. 



JIIIILftXES Ol"~ JIfP AID BPA II HmSIICI AM) 

~or~q.BIB 

~tliJ.l '*fro wtcJ.hout. a,. 

(lfobW .. tl~l f.n cui".,... 110$) 
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It appeat'S Gy1dentth&t the lira cOiiplex~a of rv-p and BPA have a 

eNt.rt~1" net negat.i'Vecl'.arge th$n the non-oollPl~(!d species. 1'h3~ Is, the 

'~'lniSl1 otbincl1ag of DPnto &1. the:" "' or DPA a auoh. ttlat an :UlU ... ecl 

M8ttt~: .. e oharge 1s ad6I4 to the .Uoldal ar.eos.-. (!be IOJlYentiOll UtU1se4 

heft :1n Nport1n~ !.nObilities 1G such that the praia, 1.0 • .,. Ol" ., nfel'M t.o 

the 4pp,tmlnt eblu'p on tNt mo1e<mle. caution ". nea .... q \'1bIJIl obWDinC the 

~ tv 1~ 4 •• iDl¥ to tlIe "aulta 01 .le.~1., (s. 8p1ta. 

US" er-.(i KoJJonald and Spltller ~3). 

It. ft. 1ntereat'n~ te note the appearance of " lfblte bend that _ *' 
wlth .. mablUty glOater than FV?, BP&, 8D.d!Fa. !b1. so_ had a alltlur -''''''''IIN'I'I 

reaardleu of the large I!IOleOtdv speol •• that .. uaed. The poasJbl& ... ,' ... __ , 

tttm$ tv tbla procou have bataa C)Qne1dueti pr1v1oualy. 



cm.P!re~ v 

Qlf.,I.IJUtlU DI.~ Y381S 

oee!ftftc~ ~~ I.~~ Prote.tna and Po~lfO~1dop! 

t:.e1rla and fVP .1oh .at be oona1:d1J1ftd'irl 'A dUJ~oa of tMb CMI!IlParattft 

bindle! abU1t.1ea. Pelrt'1lwlWl'f'Ol1don. is .. 81ntbetQ ~J'J po_tbly of 

1dentlea1 Npaat1nc a1te. (It _t be ...... tud that ,he lon1 .. ll1e P'O'lP8 

.. ablb1\ec 1D the dUferent!al. t1t:ratlon Q1U'fta h ... not been --tl;r leo. 

_ the P9P aoleoulAe.) !he JlGleeular _lent deaeripU.cm of m 1101~. 18 

... pacified auple is dap.d.d.cm the _thecla. employed in the po~l'1s.tl_ 

Pf'OMQ. A given PV, pNparatl_ CGIld.8t.a of a .... ~ of a1*"ll&r e1Me 

and, ~17, mo1._18r •• ,... 

'I'0Il ... u.o-pre ...... "'ll'NMnta Oft ~. PfP 881uti&u, ..... 

.. Brace aoleowr wights <1Ia) _. been ... le\1lated, 

I. Xa. ~'!,. 
'll'here I. mleoltlu of actual mleonhr. -1&b t • are Pteun' in the ...,.,1 •• 

AMther metOod to daerlbll the aolaeular beteropa.el\J' .ltlwl ... \lie 

U8e ot necoa1ty .. enable tbe .~tab\ aNN" aoleoular q1iP' <a.> to ~ eel

eulated. 

II. If.. :2Zf~~ 
-w ~'J- .. 

1Iheft .. _1ecllle. of actual mlMUlar wel~t I are present. 

!be U~ 'I'bcofIJ1t7 (II> 18 propol"t1omal to the 1IU1ght .... ft18 
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~.IP'. 

In. (n): Lt. Nap/a 
0 ........ 0 .8 5ap• 18 the .»MUte ... eatt7 of a aoltltt_ at o~tt_ C ~ 

per 100 ml. of 801.:t1_. 

~r u.4 C81rapbeU (lt51) _ft .. 4 the fttl0 of ........... .. 

JIOl .. car .,.._ to -It).t a~ -~ _1._ ( .... apeo:t.tloallJ', ~ 
(i} 

to ObtaSa .. U4loatl_ of ,a. 4~ ot mo1eCNlar -Ish- b w.rlOU 

"' pnpaa,tou prior to bloM p1a ... ~ .~. It ... .,ted 

tbat the ~ of .... __ molH't1laJ:' -lPte are .fl.tOn __ ltl_ to ~ 1_ 

mol.wlar _tght aol.eOUlMl. at .. -lab, ...... _criptt_ U 110ft ... 

sl'l18 t. the htsh DlOlHular' _~, s:t..4Ule8. 

Aa .. J!IeIJUlt Of ul' ..... tl'ltvga1 Qd YiH __ tno ~ .t.&b' 
........ , 801Iol ... .,,,J) baa ooaolU4e4 that ~ ~ •• of "' fl&'.la' 

a. raatoml1' U.D4 .b8 ........ -S-Obl1J.se4 801:, •• ,,.. 

__ WIlberl 04 SOI:I.v.oIt. (1 .. ) haw • ..at ... the JI01~ _Igh, 
ctllltn'butlcm of "'" ~l.3:. OJ' .... r4 UIIIOUo I4"M8Uft tm4 Usllt ttOa,tel1lI& 

.eha1que_. 'it'SA .... ta CIt the toa8zo _thot b 00I13UJt.ot1Oll with the 

~tt01l ,., tlMl JII01ecdH eXi.' t.a II ft'll4all oou..4 tor.ua. \he mea mole

oul.ar d1ae __ .... 1etiI1aW to .. I&OA. r_ .. -leoular _isht Of 849,000 

ad 9IOA. tor 1,116,000. It .. b410atH that --.. ~ .... ,POIl4 .. 

thon oaloulate4 tt# tlpt17 MUe4 -.leoulea. 

Millar &ft' __ (19.) haw awUe4 the .~ _ .. "OIl '0 nt to 

4esortbe tbe ac4eftlar -Slht U.trSbutloa. 1b f.1aGO\1l'aC:l .. ~ U the 

ClUacwn.tloa of ,lie .~ .oleo111ar -ish- bt .. lUI Of a alaa,1.e N1a

t1ft na ... lt,. coefficunt of ~ ~r K~ tne ..... baetze4. 



• 
,_ ~ XI te:r ... ~ uortbe4 to * , .. P'fP ..,1 •• ue4 .. 

ilLU 418ae:rta:Uoa). 

SW4I.M of tM .. .,.. _-nUl' ......... 14 ....... pn_. 
lateractloa Ut.,.tf.aattoae aiace a st. ..... JlIOte1a .,. be .... ttMll1 u.~4 

• 
8. ""-11I1te JIOleoular wight. (ObTioulJ. thta Sa de:.penMat .. .,. p."OOe4ure 

dev1H4 to ._._ -. aolecnllal- WSaht. '.IIa,..t,. of ~ pnem e&t:not 

1. _ ~,po ... t. %a ,!:tea. nwlf. .. t.M JRl.,. fit .A. .U4 ..... ·baMd 

.. Ge.'~'l •• -.uN. AlM .... ~ .......... 1»'1- of a ~ 

... 10 , •• , a .t.apl.e .t'le). 

Xt U nl4tmt that P'O"~ ..... tl_ ""'cUM ue de""', _ a 

~ fit p:rS.a:rJ e ... wree (1UIlbo ao," ocmtlpn.ttoa ud _, • ..-,. 

_GOD_.,. .twotuu. (~eoulaJr u8O'Oia'loU). an4 fJartSU'l auutue. 

(JA __ ~ uaoo .. ,lou) ..... ,'tIefU;vt .. en .... ot .. l.a'.1' , • 
.".. of ........ _ b.t.D:cUlt& ........ ~t. 1IJI.O.1ee. 

m ta1ieNOtHa etuUM ... iHI tat ....... _ 8. 4NorbUoa of 

~ ........ ,. aa4 ,. _pta"'" _It ~4oa. 'fb8 J,mport

.... of otl1.R SI'MIPJ an .1NtPft .... $a , ...... nwotW!'Ct JaWft. alao be 

....,Ue4 .,. bb4t,.. .ta. 

_ !l1DWN:Ja! RMJDM".""· 
\'he ,s. __ ..,. to atkta .,uU.l_tvm D tile 4J.a.1p&a ..ua. tw 

a 4etialw .,. ..... dapns4nt .. II ~ of tllOM" ta_ ot "Id., 
lRI:td& of , .. ~. to J.fI'QUe tM aU. at __ ... ___ •• 0.) that 

.. 4 aot 1M ... 1 ...... bUe. lIIftio.', to _ta_ ta, aU .,. ...... ia 

tu,8111briWa .".tor '"~. , •• abaptu 11 tor .... .ua). 
AUOl"p'l101l r4 BP.a 01\ ~ DIJ2lb_ .. tOWl4 act to OOCNl" th~t 





4 

-& -5 -4 -3 
LOG <BPB )FREE 

rIGlJII12 

BDmINtl 0' ~L BLUE BY BOvm 

PLA.8MA ALBOOI (VERONAL BtlmR, 

O.OSM, pH 8.6, bOe.) See !able XIII 

10 



z -~ 

100 120 

1 
(BPB) ( x 10-3 ) 

Free 

nGURE 13 

VALIDI'l'Y OF STA. TISTICAL BINDINO OF THE 

BPI-BPA SYSTEM. (SEE TABLES IIII and IXIII.) 
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fl 

ot the tJpe PAl (1 • 1 to ll) .... ,nighi 11_ would ruult 1t the b1B411t8 18 

atatlatlcal. TM taw".,t 01l "he 0l"41ate Ia 1. !be lnt1"Ulalc bl:l1dl1lg ccm-
It 

a~t. k, ., be calculawd trom a mow1e48e Of both Jl au 'the alope. 'lhe 

ftlue t.. :la 0ctU#.ft1ant to the slope of the atralP.' line, nota (195ti) has 

eJ:Wnalftll used tJd.a _tbod.. 

It Mcm.14 be atated that thla nlatlOU1tb.l.p ba. Me derived from 

gUeftl t.on.a of multlple equ111brl.a tor the ca .. la wbtell hft are n 

81 tea available tor "8001&t10. OIl p. ad t:be .qua'lOU fI1'e .... lite« b the 

to ... 

Seatoba.rC1 (1"'9) has euggea'Md the u'Watlon or ...... nt1all7 

a1mUar equation to o'btalrl the JlU'U8tva. 

tin. len • la. 

In thl. GaM m 18 plot'" as a tunction ., r. 

ate 1e band OD. tba abllct_ 1JI a. 

Doth extftJOlatl.oa pmoeduna __ applied to the 4&. 4&1'1".' 

tJ.tca t1118 IPA ... BPB .pta. A ~ of tla ;pol'tu.n\ ftluea Sa tOWlt ,. 

Tab14 JUl. 

11 

TAILI VJU 

aDDm O~ fII IPA-IPB S18BJ1 

f. 1.10 &10 

11.10 &104 

:-h18 

6.OG xll)" 

1.8.11 .,104 



Mitt.b04 at K10ia 

6.80 x 10" 

4.0'1 x 10· 

..". cal/mol

..Ql1 oa:L/ao1e 

-M"~. 

x.tb04 Of :»a~ 

6.06 & l~ 

a.oa x lr1-
-GfOl~ 

...elOK~ 

-D46l5 oa:L/ao1e 

11 ... u.1ieaattaa to note $JIlt a 'f&l.ue of -6"0 oal/~ ~r!) .. 
tomtd til' not- ami ~ (1949) 11l lMlI' st\a4te8 .. the b __ t1_ 

N .... _iIQ"l-uattp CI4 bon_ p:a.u.. aDUt.II.:a. xa th1s ...... (-s<il 

~ ot the dJNsutt ... ~ M b1n4tD8 OIl albulda ." .... D1~ 

aU,... A aimUD,. ., .. '1= lIBJ' e.ua, w:t*h1a .. l'I'A.A1IrB .,.-. 

bOde (1914) ad ~ WId Bel.l.er (lMll, qW)M4 b7 OOUOhmU. 

(1981) lui:,. 11ld10 •• 4 ,_, ,_ and onl.¥ ,. oOlOMA tcmIt of BPI 8,ft ru;pcm.-

sible fW _ tcm""11.. equ1llbrlum ., ........ a »8 or 1 and ""olosloal 

pHt.. The J8UOtt aol410 toa (1) ia ~t at ;pH 1. 

p~C~OH 
(t) otH6 (aoa-l 3/~/' 

-O~20· 

1D aqtaeOU ati.tiOM .. Wl1Ue ... ~ u 'but.o :tos XI .uta at ldgber _ 

a-R-~ O· 
(II) o,a. (80:.-1. .. ,,/." vr-a 

c,_._~ .. 

velues ta A~ Ml."tou. %:a I!ll1 eq\1111bli:_ ~h 81N41ea an attempt 

.... _ to uiUSae ... toiI II of M. Taw...IX a_tnt .. tH eneo' ~ 

pi on \he U'B al:;ao.rptloa apeo'~ """iall7, 'the 0U1"fta an aupe.t"~ 

al,)le. probablY tMj.Mt~ that tlb4J.ut quAllitt' •• of BPS (ll) USat 1n "* 



M 

Ii tur'&bel" a'RAJ of the iWA-BPB aptea at pH e.6, .. no' a't~. 

pl1.lu117 beoaue or .. alatl_l1l.ott a ___ ~ of ~ moleculea boml4 

1;0 .. JlI'O-U SJI.OlaCu1e. It .. tho'ugbt 'tba, the charee ~ oa the ~ 

ia .. eOllJlU to.rm 1IOUl4 at btl Sl'Mu, 41tteJ.'llIl' :f'J:IcIa that of .. pu.se FG

,.ta. aDA, ~. \fO't11d JlCt lel14 itMlt to &CO'f.D.'UM lCftognlpbU lneat!." .. 

1.1 6. Ill.) BrA-BPB. P-Jba- bu.ft'eJt. pli , ... oa .uth ~t 

k phoepba't;uJ 40 ad. 16.000., 0." IPA. 

ft8\lN U N~'. data· (troJn Ta'ble8 XJ.V CUld XD'I) Sa.a &n:phi. 

tom a-~'ta& .. ..u "eft.at Of ~,,~ .. ~ b~ _tweD 

BPA. anA BP8 U1likt1" the dttac»i'b04 .:a;per1.mental OODdtt1ons. 

A eu.I'$.,~1Son 1dth FJ.&ure 12 aU 1.'1d1011_ tl3at at til ittwa 

(BPs) hoe -luG. r baa a {PM-'" w.lue 111 • phosphate butter at pH •• 5. 

P1"8:8UIISlolJ. thU 1a _1r&l,.e to the ~~ amber Of catlonio 111~a 

groupa u a nsul.tot _ bore.... In the hYdrOgen loa co •• ntl"atlo1h 1"b6 

butt.1".,.... .~l1ta ~ be oonal4ea4 u taibi'be a.,..blDdlas &.124, 

henee. 1t 1. not Juatlt1.able t. .'tJribute pro"'n~1ateac'!cm a tuaotlon 

0Jl1J of t.M llI$d1.ul:',1 pI4 BowYer. thU '"ncl (~ an.1011 b~S C pro

tel_ b7 Moau1ng the pal hwI b_ obeene4 o,r othQ wo~., D.1:'U.R. lt$lJ 

Klotz ud Urquhart, 194.91 and Boru" al., 1M'. 

rroa tba .~pola'in ~ " .. not poutblM io ._ .. \bat 

'UMltb~ ... _a".'"eal. I' 18 _lie _tholtt • OH&J'fttion au opinta tbat 

thea eaia'. a .elea41q .. ~ ~ to __ .. clatll ttt OM ot 

the 11aar ~'R1o tormulu. 'ftWI on be ~ \)7 a 'btue4 seleO

.t1on tit a d1.~4 plot of tb8 44-. 



2 

LOG (BPB) FREE 

nova. ", 
.. no! 01 fnPU..AfOU 01 ftI BIDIIG unll .. ' ... AJ1) IPA. 

( ..... pba .. htt ... pS , ••• o. ~ 1P4) 

......... ftc • 

........... •••• tv. 

(a .. "~1 .. XXf ADd UYl) 
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" Smith ead Brigp (1900) ha'N UM4 an e1teruw u. .. r toa ot __ 

tAlISJ'Il\~tl' aGorpt1cm taothoa to ~ 1118 nsul-. fit bovlne _JIUm altiuml!l aa4 

metlq'l-ora~ 1ute:rao1;S,on a""Uu. 1'Wc straight lJJ'lea Of dltt.r~ elope 

an 4ra_ thJ:!ough t.o 4Ut'erent poupa CIt daM. It .. lntel'pZ'8te4 that Uo 

dut.rea' ~ ot sltea __ aft!lab1e on tbe protein for b1aUJJ8 the ~ 

ahCt. lbUe theae GODClua1ou .... to be borne out 1A a aeoand paper (OOl.Tb 

an4 b&ae. 1958) tuft appeer "' be a.e,..inlte ___ n 1a 8UOh .. praotioe. 

i1.eot1'08t.Uc P~Da -l' b" obUtera:ie4. 

'l'he beat atraiPt 11_ throl1&A the data of the B:fA-IP.B .)'IItem at 

16.'·0. would. 1n41 ........ ~lue near .. vwm.. At ,oe •• wl».H of 5.1 to 

4.s -,. ..,. oe.loulaWct. 'l'be data. however. 1a probab17 bUolltlft ot el&evo

static proo ...... 

IV-V.) BPA-1IPBI Phoapbate. 'butt_I pa '.<it 0.00 J4 w". _apeet to 

phoaphe_. 4.0 aM 16 • .,00., 0." JinitA. 

'1M nlllllu of tbe __ dies _ tu. .,.1I8m fAa pre_," Sa ~ 

15 and fable. UVll and X'I.YXX%. Iapeottcm of the ttsure N1I'ea1a two ~t

ant pob'-. ,'-t. thaft 1. a _tal_ ~. U 'he ~ 01 b1ncU.JSg U 

tbe ~hture wu bOreas.d, _OOUt thue a~ to be a It .. Mal" "latt ... 

ahip be~l1 r ad los (BPI) tl"ee. C.,ariecm with the data of ~ 1. 

(fab1&s 1J:I and XXVI) revealA that the '-1D4bg hu ~nllr ~ U fA 

...-cut of u1q: .. lo1lU' ooaoeatrat18 o~ BfA. 

liX!tftPOl.1E.~;'M ~q\lU ""nte \hat the b~ tl' .... 

ata'tatloa1 tome _ .......... __ 0.9$ m>~ .,..,_ ta .. pho8»ba-

butter. ~ ~ b1a4bg Ie •• ,at, .. l. at .00. tbe a ftlue 1. 5.9 and 

at 3&.5°0. th. •• value 18 VOI7 D8IU' 5. lloRvu. the b ta41ag ... tmoba'b17 
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-I -5 

LOG (BPB) FREE 

natU 15 

ZP'FIt.rr 07 '.i'!'1tPE1A'ND ON nn<' !lDfDINQ ~I BIB AND BPA 

(Phoepbate adl!4Jr, pH 7.S, O.~ BPA) 

(See '.t'abl.ea XlVII and nnII) 





" ~) sl\11 BPB 1l6a bNa atv.d1ed ., ~ .,.ctropbet ... ~to metbocl lit Sh1Mo 

(19WU. AppG.nnUy, the binding 1IJ'WI utlUJll8d to be .t(itt.tlcal and.~r1t. 

110ft calculated _ a oOQftD'loUl. atatu'U.oal bas18. (i.'WmOld 1"81"01"8 oll11 to 

.aF'., 'but pI'Obably 111M .. ~,,~ valuea.) 1'1 •• tOWl4 that tba 1tI-ftlua. 48-

on_4 Doth on alkali a1&4 tO~l'q'dft 4eMt'QatiJ.on.. ,.... -u.'D4Il &1"8 pJ'o-"'lJ 

alegl1Uloan\ but aU 8b801u" YalUa •• quatlODab,le 4_ to ,be omte81oa ot u 

aleotroek'Uo ooul4eraU,oa, ot .. l"8ault.B. 

~B, ihoaJb..ta butter, pli fd t 0.06 M wlib l'UpIIot w phOa

paM., ,,00, 0 •• moo (.,.. Table lXIX). 

wt.btu asper_ftial enol' and 11mt_ of (RPB) t:rH (l.at x 10..,1 .. 

2.6' .. 10-1 M) then .. no latera.tlcm be ..... Qe PHMla IUl<l -.. 4;VUwtt_ 

!he AlA'l valJ ..... 1' bll'uliJII abiU'" of 'lbe I8JIII8. ~1_ t01' a 

dWll •• 10n 1a ,,,10.1 &a4 18 .aria11l17 of ... a4..0rt.1" 'b»orla.co when oom

pared to t. fitfUl" of bRA tor \lle __ 81li.oa. fbt .. ala Zor tllU Utt ..... 

an .. in prowiU ana. , • .cllani .. Cluo!'10111& aimUar ft.euttt_ hu 0 __ 4 

J f~:litt ..000-) 

.a a bl1l411l& Index. 'or a .,..Uf.e4 pro,*a molfteule • .f(E llIr) H aqu1ftlent 

$0 the sa of the catlonlo albo_a ...... ' ~(-G1l u the om of 8.11 h1tU'oX1 

Sl'OU.pa;~(OOO·) 18 the 8\Wl of all ouboX71 81ile oaw. Gne~, there ... 

a Ureo. 1"8la t,ton "'1IMMm the blndbs Indo au4 binding e.ttlnl ty tor a gl vu 

anioa when 41:t'teHnt pxoote .. u U'$ ~. 

The reuonlDg s\U"J'ouadtng \he utl11aU,on ot this ratio bV01'M. a 

latDwledge or bJdrogen bond atrenstba and or ti\e jU.:poet tloa of the ... 



so 
al.r e. pallm1J.1arJ .''bempt to Obkltt a llIOlecuW Viewpoint or the btadb8 

p.roceu. 

Pol.7Y1D71P1ft'Ol1doao .,. ... 

Ial'lal 1nMractlon 8_4188 ... 1ll"enwte4 .U.11 uadla.lyzed 1.-10 Pl"ft-

p8.l'&tiou fUlf.\ RPa. It.. md.At 'hat a .... unb1e a.moat of i~VP appeare4 

ln the Ual1sate (of the o1'4er of '''- wtal YVP Ub'og.* ... previouely 

deaorlbed. equiUbrium dial18ta Ml.l8 are utlUzedj. Obriouaq. the pres .• _ 

of 1'Ti' in the outer ccmpe..rt'Mnt wou14 lead '0 _.loading ftl.uea &twr fJpGril'O

photG'lle'l'lo-anal,Jaee of the Q;uantUy of 11'8 tureln. Ne .... rthele ••• an at~ 

•• -.48 ~ correct ~ derived valu •• aad ~ data RIJ plotted by a wrtatloa 

in ooaft'llt1onal ~\11". ':rhe dft. ta !lOt pre •• ntH ltt thta dl."l'tatlon 

suoe 'Q.e •• r_1'1t _s of pre11JdJVUl'7 PI,portaaoe onlJ. It did. Ml"VS to 

empbUl. the Importance of ualag Jft-41~4 F".!? su.pldJa. 

SUba8q\l8nt equWbrlum 41alrata sRile. were performed on e,xbau .... 

tl.,.ly p~la1tzed PO~l' pNptUa'lou of Whloh titration <late. 1IU aV'~11abl .. 

(a_p_r UI). 

Typical Gate. baa M •• pl.ott" b 81e;ure 16. 1a thta case. ,he r

value 18 ~1ne4 aa (JiOur~W MnibliiJ. (A r.aoleculal' weight of 14.0 

.. used for 1'l1tr0S8Il). slnc8 t;he moleoular waight d1atrlbution .. !\D't 

ohal'aotena.' e1'ter the pre-dlal1818 :pooedure. It .. not "cU1"8te '0 des ... 

Oft_ r la tenaa of (sa ,. fill. 'the dlal7e'" .... _.taine4 58 mga. ~ 

PV.P n1trege1'l and pl!'eaumabl1 a abdlar muaberot ftpcu.tl!l8 UIlit,s. (A.PVP 

uttvity dUference exU," 111 tllo P'Y.f'-I8O. pv.p-neo. l'VP-D90 saplu). 

1he tol.l..ewlB8 petta .... ooaoe,ta. at t"..nd8 ..... en4ent trca tlle 
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"P-n60, and P'fP-I)9O PREPARATIONS J 
.-. PVP-DJO ~ PVP-D9O 
o • •• 0 PfP-D60 ol'd1mte (r x 103) 
(See tabl. XXX, DlIl, and mn) 
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1.) Ai .00. 1Jho b1ad1Dg at h1gh (UPB) h'ee ftl. •• 1I8S ••• to de

orea .. 1A the ONer: .fU'-D90. l'W"'U60, i'VP-DIO. (See Figure lS, Tab1ea lXt, 

XXXII. lXXlV). iouibly thU -1 lmU.oate an aotiy1ty 4Itterenee.) 

2.) At 36.5°0. JlO aM1a60UIJ trena. appeared.. EIl_atlaU., t the 

thhe ~1e. exhib1ted a1m1l.al' attln1ties toJ.' BfB at all (BFa) h'ee -n.luea. 

(Beaulta *" shon. 1Jl gl'll.ph10 tom but m&7 be substant1ated by pezual ot 

'reblN :an. x.u:W, U4 uxr). 

3.) BUdi. 1lI8B decreasoA by laoreu1ng the ~1n.tre. 'lbts ... 

cha.reotenatic ot all polJImiIJ.' pnparatlou. (Jut •• ~., ... '!gee l' 

tor the .tteot of 8. 12.5°0. oha1:1ge i. temllfJl'atul"e Oft the blndl!lS betweft 

PY'i'-.D90 ar&d BP!.) 

t.) At the h1.gbeat 1 ... 18 ot OW») tfte. r 1la4 value. JJeU O.0l5. 

'1!hl. 11l41cate4 tilla' about ,.~ ot the apeat1n& 'W'ltts _to a •• oout.4 wtth the 

dJe. (0. atom of nitrogen .. CUUl'Ul'ae'd to be ... oola1'ie4 with one PV.P :repeat-

1116 unit. It i. 1'1Ot Moe~ .Yldat that BPS cOlnbl •• "Ub th6 Ditrosea 

a~) U.1D& the da"" oo.laM with tM :.PW-DiO ~ aa4 u~ a mol ..... 

cu.l.ar -1Iht of &60.000, it OQ be o&loulatM $hat 1;U g:r8f!lwat binding 

tez.perlmenal) oontorma to .. ve1ue ot 143 molecule. of' q. bOUll<1 with .. 

moleoule of ro. 
th) 'the real. of a~ftpolatlon pJ'OOedUHa ualag the (P'l'P-l)90)

(J3j?B) .,.. .. "" tOWlfl 111 :r~ l.S. (atter I1otz). 04 '.l1gu.re 19. (atter 

SMtelw:d). 1T.Pl"ll1 Uaev .1atlou _n tOU1l4 tor other FW-D 818 __ • 

ca 'hla baais. ,be ltlJl4iaa betMID BfB 1I.T14 PY.P appeU'ed. to be _.ttatloal 

'.b.roU.shout the htlz'e (B?~J tree ~ tbat .. tnveattgated. A~t1y 
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LOG (BPB) FREE 

rIGUBl11 

IFFIOT OF T~1tAfl1IS ON mE BDmmO or BPS II PVP...J)90. Ord1t.Jete (nloJ) 

'PIJOSPR'A!E IUmlt. 1tH 7.1:., a.ee. 
(S. Tabl •• XUIV and IUY.) 
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(BPB) FREE 

VALIDIrt OF STAfIS'ltCAL BINDING ~ 

BPB AND PVP-D90. ABSOISS.! IS 1 x 10 .... 2 -(BPB)tree 

(SEE TABLES IUD AND XlIV.) 

84 



CD 
en 

{ -

10 
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fIGttaE 18 

VALIDITY OF SfATlSTICA. BINDIllG 5JST\USN BPB Ai"fD PYP-D90 (Arter Sea.thohard). 

Abaei .... 1. (r x 102). ordinat. 1. ( r ) x 106 
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ODe 'n- of as_ ... wllaW.. or else a. .,..1Ii:INIl of "1'~ 141m.t1ca.1 81tea 

wee ,. .. ". '1'2ut., t.beatt ., .... , be p;N4~nu., oa .... ftpRtlng uat. 

Is a.ldat tzoa a lmowJ.ecJ.ge of the r-ru •• an4 with ,_ UtfU1!'4Ptlon ot a 

ua-b1'tWl.he4 PO~1". 

'Dle qu •• tlon .... , art .... , ••• 'her .. ..u "Bibel' of tltratl'b1e 

gl'OU." ..... PV ~ •• GOUld M na~1ble t.bbdl_ t.a oa".t1oJ1 1d.. 

nora-lonl-.ble altea _ the nPMuac wuu. If 01117 a...u ...... o~ ft_ 
a' ...... an4. pea .... a ..u att1ut,. tor .,. (.Art a &IDl11 ""lft 1U1iM 

ber). a "nat'_ 1D tM ,_ llnMr ~U10 .~lA,toll teclmlquea 

WCNlct ., b4l er:peoted .. oum-. 

$,) :n Will be ebH1."'M4 that ao\h tit.e 1."Met" and aloJe are la

oaaaea. lD f2.gure l' u a 1"IUlult of an SUNaae U. ..... ~.. !be __ 

conee,... 'k that Of __ (11J?4D90}-(BPB) *pt •• lit.t 8111ilar tl'ft48'N:re 

ob .. ru4 nth the other '*' YVP-D .,..... Shoe the .... H.'. OOft"ftpoe4a 

to the NolJl'Oeal ot tile _x:tIaa ... of a'tN aYa11abltt to the at!. l' 1. 

apparent that lDOI'8 al.8 .,.. .,. ... BIB _ P'. aa II real, of a ........... 

tepal'atve. (cau'l_ .. , be ...... With r.spec' to a s,."t 4etb.UloB 

or ft aM ,be ftlua. ob1Ja1M4 U III "_It of tkb eaapo1atlon. SbGald the 

b1ntt1118 OOCVOll tbe r.peatlna aU. 1l wou1t1 .. .,.... ... to be -"111 .. 
..u whole DUtAbel'~d In tMe ca .. BatS.50" •• 0.050, and. .. ~. 18 equivalent 

to 0.009. Thla -7 be tntel'p1"ftte4 to _an that 5.~ ad 6.11'. 1'Upe(fti'ft17. 

of the 1"8poa tlng Wll ,. mfll' be occupied 1)y li'l at Q ~ 

OUeulatlon Of k. tiM ptrlnato b1:a4:bg coutant • .re"fe&.1a that .t. 
value 18 Q tuaotioll ot the tem.,erature. k .. tou!ld to deere .... 8lJ.ght17 

u the MmpefttaJ.1"e as lacrea8(ul. 
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A. tew oomments ahould be made to d.esor1be the tne or atnctul"ea OIl 

PVP that ray 'be responsible tor b1Dd1ng tho BPS. Oater anc1 lmmergQt (1964.) 

have found the ultra'riolet spoctru&u of I>VP to be HDtl1bly 1D1eperJdent of pH 

exoept a.t ~romH of pH (0.6 am 12). A a1mUar 4el*l4Onoo OIl pH R8 oxh1-

b1te4 b)r N ... ~lpy.rroU.dono. The _mati .. , pol,.... ~ of 'WP ia IhowD 

in Figure 20 (1). (A.t't;or thr.o1lW and· campbell, 1951). Aooorclbc17. Woeae 

(1948) baa 8ucpBted tb,'\t tbP IDOleou1e R\.'Ul.d be _\ltr&l. !bM t.be pol~ it 

•••• nt1&l.q lWx.-lon1o aDd. oal7 1II8akl.7 Iapboter1o (lW.ler ud sa.. 1963) .., 

be .~ b:1 the tree 'solutloA elAJotrophonrt10 work of Sull11'&n at a1. 

(1_). PfP.t pH 1 .. fotm4 to haw almoet .. "'0 aoblUty_ At .. low pH, 

the poq.r mtga,ted. 1;0 the xwp.tl'N pole. At h1&h pB '1'&1... the d.1reotloa 

of ao .... nt ...... W .. 8M_ cater 8Ad r..rcu' wou1c11.1lat to ... tbNe 01>

..... tl .. O~ the .truoture in ricun 20. fbi npMt1Dc UD1t II _1114 J"fJp

..... rd the e1eotJl1oaU,. _u.tr&1 to.... At a pH .... 1\11 '-low 1. the po~r U 

po.1tl .... 17 oharpc1 aDd poe ...... "pI*t1ac \IDlta of the tara III. At h1Gb 

pHt •• proton .. mU&11ae4 .. be1Dg ~ trom ime CIII.I"'boD .. tom adjaoent 

to tho oarbo:rJvl group. !be extr& pa1r f4 .le.-ou 1lbIa. ehU'te 1uM t.be "me 
to glw tho 80110 aVuotJUN. Ft.rbb8l" atucly U --aarr to loaallae the 

b1D4lac al_ 0::1' Site, 1m101 ... , 111 tbe 1n~loa w1:t;h the ~ Uated 

Sa !able. I u4 n. 



nGURI20 

STRUOWRIS OF rol.1nttm..PmROLIDOII 

I. 1'INfArnV! POl.J'MEa STRUOTURE 

II, III" Awn IV. SEE 'fEn. 
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$''''- _. b1'J.aW to 0QIIJUIt .. b''''''88 .... ,_ of ~ 

~ PJ01Ies.u .n4 thon ot tUM ~u. __ ~. The :reaul" 

at SA..,..." .... _1'8 olAr1tl,,4 1';1 ~;"-.J.a'1DI the 61._ 0*_4 b;: ~ 

~ ... of '1t1"_"', ~, .qc,,~~:U.brl_ 4~"'t aM ~~ 

• .., ...... 1UUl\ or the ........ ,1Ia's.. fl'-'lI of ...., .. MW ~ at.&ept 

&ad ..... ftl ~106l ,l"OOe4'o.fta _" 48-10'" WbJ.eh apPl&l' to pee ... ftl. 

ubl. JC·tledlall' ...... WI_ b IDkruts.oa ak41e8. 

at":,,;;:;,;:, •• ,, ot ,_ IOn PlIl'tS. ...... polnN are u tol~_1 

1.) two,~ ~'oa1 ,..clu&'d ._ MeB 4eft1op$d to 

8.47 .. PI"O)18"108 of PI'O\ef.a-4le eGl.Pleaa aM ~ oomplota. '1'1:8_ 

\Mbal.- .. ))le ,_ ftW tit ~ ...... '.tloa to '-~ .th '* 
n. of ~S.o rNOla"" 1 ... 11. ~ ~ Wl_ ..... \0 be 

1a tlMJ ~'l .. fit ,. '1'Pf of ~ ....... " R8Ul' of ..apl_ ... 

b 1a_~ au a1p1tl--. 4 __ lateJMot;:1. . ,,\u4UB of 

&014-\) ..... 1\ equ1UbJia, .. AUuu.o& u4 dUtul_ pm"eMe aft bed 

41MU8 .... . 

a.) Ua4i~ P'D -,1M __ to ~ at lout t_ 4t.tteNtd; 

'tin- of 1_-.blAt ~I OM u't'l1ts a gJt IINJ' 4.&. \be 0\_1" arMZ' 10 • . 
I.) ~ PW _»1M haw \"ntl_ .,..... eloh fU.'IIO fU ... mtl,. 

41tt .... tna '" Wl4S&1.1 __ 1: .... 'l1»ft an leu "' ... tall1e 8IOUPI 

, ..... tu Ua.1.pe4 ,..,....ts.o.. T1e 41alJ'llHt 4Ute.renttal "'ra'108 O'U'¥IU 

81 



to 

0108017 ~lAJ tM ... oIltal .... rr. .. U"'toa of ....... _dRl 

aal.' .).au.. 
4.) ~''''lJ' ~ nil .......... ~M4 ~ nmplH 

aU .. 1814 .. til .. N'8IIUUo woa l'ii!.. U ... , ~ of the &ttl1d.-

,Sea of thNe 1>. ".,..., ............. '*' .......... 'lw MaU .• _ta 
...... .,W ~J' ~ 41a1ra4l'f1> 8MJ1ea (n.?-*.~. nP-D90). 

I.) ~ m _pan .......... Ill ....... _ .14tle to f_ 

OOJQ1a_ *ledu 

•• ) ...... 68--:- aet aqati-~ .. m. 
-'.1 "" .011 ..... 1Ola - ......... of ~1 ... __ 

.. ) bIt_ .. IPB 1Jca4 .... .,..U_Uldt of .. po:u.r 

.......... oal.1 01\ .141. ..... &IOVi'PI .. JUtQl&W .. , ._at ...... 
B.PB AU .nau oMfto"rla'1uJ 

fl.) .. b1M!_ ., be -"IM4 With ata''''tloal termI.aolOaJ' 

u1ns .. ooe.oe.,. of aa1~ o1p.ll1bl'ia is ...,....10& 1d. ...... 1'1.1 tOl'!l'l8 

or the 1Aap!P.ll1' ~ "., .... 1 ... Of u dee'",.U. fanor 0Wl4- ,. 

4faona'.U4. 0IIlJ OM .". of a'_ ~ to be 1M'01'f84 la ,be b!D41. 

,PJ'OOtltu. 8hou14 'tiM bta4JJta ~ .. w. "JIhl'lDs "'.t ~ .. ....u pi" 

oo~ ... _ taYol'Wt4l" .. eNll- of ~). 

It.) ltUldS., ........ Ut1l e ,_ ... 1a ~~tuft. wt _ 

_ mi. utl1llptlou. .,. _,"", -7 .. ~te4 to llaft " ,.1"1'" ft_. 
,.) SG ...... pl .. MII alb\lda ood)1 . .., 1d'k b~_l bl\18 .. .wa. 

__ .1' u to l1I4t __ t4ta', 
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a.) .. bla4i!lg 18 •• 'kt'oal a' (I pB of 8.6 ~ .peoU ..... 

eliPUs.aw ooautl0 •• 3"; 4HftUlal tbe JB to ' •• , tibe b1D41DC 18 m
~ _, t. .. 10...,1' .n.,utlal. ~~ .... ', ... __ bMG. 

oaloalate4 Wt£\N »GIlIlbla. 

It.) ,be (~-) &I'W» .~ »PI 18 ,Pftl.Ml'bl¥ ."ae!ld. to a pro_sa 
.'101dA altrosn ~,. 

0.) .. -.....p,.. .. aft a SJN&ter "" -." .... ~ 4eN 

1be ~ albuIIIA. m ........ ~ qulOlcl7 Ue ... 1ab1«tea ,. Me'" 
at ' ..... »h1O JUOlu'toa. 

4.) .... 1fIda17 ana tarUU7 al'bullia eu.tue. etten the 

_, or .,. late.,nia. 
8., Icrff.M ___ .... &lo-.u.. ......... ,. uta BHl (~ p_. """aI", 0.06 M, _ '.4. "·0). !ha .. ta of ~'1'" ~ta btJl4h1 

s'U's. au 'be_ ~ SA __ lltloaal ~OIJ'. 





!AfU IX 

m1JllaI OF a.os If SJDI'UM CIlLORIDI SOLUTIaJ 
(glaa dUt.Uled water) 

~tal OontIt.lone. 

t.pefttUl'8' 2SOc 
titratAd vlth I O.at W aodl_ htdrox1de 

93 

titration of. SO ml O.~ it .odium oblozwlde Nlutton ;p1u 2 Iil O.OO95J 

I' byd~or1c acid - 0.0$ lit .edt_ <tIleri .. solution. 

pH _toft addItion of acidl 6.S to 1.S 

pi a.f'ter addition of acid. ).hJ 

oa. Ba\S,l~ 00. Dr,S! 

AD~} ADIBD 
JMAt. l!OTAL) 

1.40 ).99 I.OS 8.17 

0.10 3.u7 l-kS 4.02 1.06$ 8.24 
0.10 3.48 1." 4.06 2.08S 8.41 

0.)0 ).Sl l.SS L.lI 2.105 8.64 

o.bO '.S3 1.60 !i.1T 2.115 8.1S 
0.$0 3.58 1.6' L.ft 2.lJaS 8.86 

0.60 3.60 1.10 4.29 l.lOg 8.92 

0.70 3.63 l.1S I. •• 2.180 9.01 

o.ao ,.68 1.80 It..., 2.100 '.06 
0.90 3.11 1.85 4.62 2.220 '.1) 
1.00 l.TS 1.90 4.78 2.2S '.10 
1.10 3.Sp 1." $.26 2.)0 , .• 
1.20 3.86 2.00 S.10 2.)$ ,.u 
1.30 3.91 2.GlS 6.&.2 l.bO 9.1&9 
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tABtI ]X (00Dt.) 

ca. BASI 00. BASE pH CO. aASE pH 
.&DDI:D ADmD 4Dl1BD 
(roTAL) Cto'tAL) (TO'fAL) 

t.llS 9.SS ).20 10.07 s.oo 10.b9 

i.SO 9.61 ).ltD 10.1h 5.40 10.52 

2.60 9.71 ).60 10.10 6.00 10.61 

1.10 9.79 ).8S 10.26 1.00 10.10 

2.90 9.92 h.ao 10.)0 8.00 10.78 

).00 9.96 .. tS 10.11 ,.00 1,.82 

).10 10.02 4.', 10.42 10.00 10.86 

• 
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fOI.I x 

fI'1'lU:rIOWOJ' Pf'P-UlO SOLUTIOI 

Dcpel'u.atal Conditicaat 

«f1lfl'PWat.'L11'e t r.cf> o. 
f!Jaoa t10n otl ~ m1 "~30 (58 181 %.) - O.OS. 8ocU. •• blonde 

801mae phs 2 III 0.0099 » ttrdroeblOJllc acid - O.os 
M -dl_ 1IIhl.Ori4e eelut4.c.tn 

pH W .. addition of web h.a 
pi after 8dd1Uon of acid t , .. , 
co. BASI pH CO. WI ptf cc. BASI 
.A.nDIJ} AlIB> .lDD£D 
eLl , It '~~1 ,'~~ d • 

0.00 '.43 1.80 h.Oh 2.11. , • .35 

0.10 3Jd& 1.,. L.lO 2.16 1.60 
0.20 ).16 2.00 4.18 2.8, S.86 

0.)0 ).be 2.OS 4.20 2.8S 6.02 

o.Lo 3.so 2.1G t..~ '.81 6.21 

D.60 3 • .56 2.2S b • .38 2.89 6.11.3 

0.80 ).62 1.)0 L.w,. 2.90 6.$4 

1.00 ).68 2.,S 4.$0 2.91 6.66 

1.10 ).12 I.JaG h.S7 2.92 6.&0 

l.ao ).7S 2."~ J..tih 2 •• 6..98 

1.)) ).78 2.SO 1..11 2.96 7.25 

lJsD ).83 1.60 L.92 2.98 7.Sl 

l.~ 3.88 I.6S' S •• ).00 7.n 
1.'<) 3.92 2.10 S.18 ,.02 7.96 

1.10 ).'9 2.11 S.27 ).0; 8.2) 
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tlILI x (fKWl'.) 

ce. BASE pH cc. BASi 00. BASI pi, 
AJlJaD t~~) ADlSD 
,(toDL) (TOtAL)· 

,.08S 8.)8 ).60 9.16 6.20 1O.L! 

).11 a.us ),70 9.6) 6.80 1O.S!. 

3.13$ a.S'S Ii.GO 9.18 7.10 1O.$S 

).2$ 6.6S 4.to 9.88 7.90 10.6' 

).20 8.81 LJte 9.96 9.00 10.12 

).)0 9.oh L.10 10.09 10.00 10.78 

).3$ 9.13 ~ .• 10.11 11.00 1O.8h 

).).10 '.21 
_.laO 

10.26 11.10 10.89 

,.go 9.3L. S •• lO.)1s 1).00 10.,2 
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.Un 

flmATIOI ar fVP-U60 SOLUnOR 

~ 
_~ta1 Oond1t1ona. 

a~ c. , 
~ture' ~ 
f1tntlen of. ;0 at m-u6O ($8 Ilg ~ JI) .. O.os )I .au chlor1cle 

eo1l.\U.Oft pl_ 2 al a.oow I b76rooblorl0 ao!d - o.os 
U aodtu CIhlorlde aolutiOl'l 

pi bet.a addit.:km of aoid. 4.6) 

pi at_ addlt:.ofl of acid, ).47 

ce. lAD pH oo.at. co. RAn pH 
A~ AlJ)Il') ADL1m 

'!l>fALl (~+Ll ~~Ie} ., 1 .r 11 ad' U 

0.00 ).47 l.JaO )." I •• S.S3 
0.10 )JdJ 1.50 ).98 2.)45 S.18 
0.10 J.sa 1.60 4.06 2.)6S 6.OS 
0.30 ).SI 1.10 lJ.U 2.)9 6.S3 
oJao ).SS 1.80 1..22 2.J.aO 6.72 
O.so ).S8 1.90 1. •• 2.t£J.5 7.06 
0.60 3.61 2.00 h.laS 2.l&L 7.58 

¥t,' 

'1"; 0.10 3.60 I.OS Ja.SS 2.kS 7.16 
0._ 3.68 2.1$ ".77 1.h6 7.92 
0.90 ).10 2.10 11.91 2.1&1 7.96 
1.00 '.71l I. It 1..98 2.1&8 8.08 

1.10 ).18 1.25 $.09 2.50 I.a 
1 •• ,.82 2.2'1 S.21 2.52 &.kI 
1.30 3.88 t.19 $.)2 2.'" e.S2 
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fAll!J: XI (.ant.) 

CC. :aASE ac. BASE pH CC. B.ASE pi 
lD!."ID AD~!) Antal) 

L, 'fi:rr~,Ll t 1. (ro,r4L) !~} , . nil 

~ 
t.~ 8.61 !.9S 9.h8 1&.5'0 10.2, 

1.59 8.16 3.00 9.;3 ~.70 10.'9 

2.60 8.18 1M 9.S? S.oo 10.)6 
, 

2.6~ :1.10 9.62 s.so lO.bIt 6.92 

1.10 9.Oh ,.to 9.n 6.00 10.;1 

, 
2.7S 9.11 3JiO 9 •• 1.00 10.02 ~ 

, 
1.80 9.16 ,.SO ,." 8.00 10.71 

1.8S 9.)4 h.ao 10.10 9.00 10.78 

2.", ,.Ll .... 10.17 10.00 10.8) 

, 
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fABtI XII 

fI'fIA Tm!f or ,.~ ·IOLtrnc.1f 

kperi.l81tal Cond1t~t 

!emp$ramre , 2tJ c. 

t Titrst10n ott SO JIl PVP-U9O (58 .. , H) .... a.os I( Sodium ohloride 

aol.l:ltiOD :plua 2 Ill. 010099 R ~rio acid .... a.os 
II aodt_ ohlor:tds solution 

,., bet... add1 tion fIJI acid. h..1ll 

pH aftv addit ton of acid I JJd. 
~' .. 
;ifg; 

00." pH CC~ JA,Si': pH CU. Mim 
D:mm Arom AIltlID 
''tOt~Ll • 'fOD.L~ f .1 ,,*. I , ~f<.1'l~1 • f 

0.00 ;uWa 1'" 3.91 2.U~ I. Sf 
o.u 3.46 1 •• )a.03 2.170 J.67 
0.20 ,.It, 1M .1".11 2.19 '.PI 
0.)0 '.$1 1.10 L.21 1.10 6.06 

o.ltO ).S' 1.1$ 1.Ja1 a.ns I..,:; 

0.)0 ).58 1.90 h.L? 2.1, 6.6' 
0.60 ).60 l.gs L.S9 2 •• 6.8, 

0.10 ,.63 2.00 li.?! 2.2S 7.21 

, 
o.ao ).68 2.0, 1l.ft 2.26 1.43 

0.90 3.71 2.0$ h.88 2.275 7.73 '/ 
" 
i 

\ 1.00 3.1> 2.08$ S.02 2.28S 1.90 

1.10 3.1' 2.10 s.u 2.29 8.03 

1 •. 20 ).8L 2.1,2S S.2h 2 • .30 8.13 
1.)0 ).90 2dh >.31 2.31 8.1, 



---,,--- ----
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BILE XIII 

tITRATION 0' o.os 11 SODIUl( OHLORIDE SOLUTIOI 

~ Oondi tiona s . 

i'emperature I 2SO c. 
fitration ota 5'0 JIll 0.0$ K sodium chloride solution plus ) ml 0.094 

Jl hydrooh].oric aoid .. O.OS II sodium chloride solution. 

pit be.fOI'e add! tion ot aaid I 6., to 1., 

I8 alter add! tion of aaid t ).29 

00. BASI pH 00. BABE pH 00. BASE pH 
ADDED ADDID ADDID 
(TOTA.L) (!O'lAL) (toTAL) 

0.00 '.29 1.60 :;.61 2.19 Ih72 

~~ 0.10 ).31 1.10 3.71 2.60) b.77 
f 
f-

'.74 ~;: 0.20 3.33 1.80 2.81. 4.79 .,~ 

i 
0.30 ).3S l-to ).19 4.64 i; 2.82 

I 
a.bo ).37 2.00 ).86 2.8) 4.88 

0.;0 3.)9 2.10 3.69 2.ah b.96 

0.60 3.42 2.20 '.9b 2.8$ b.98 

0.70 3.44 2.hO 4.09 2.86 ,.0$ 
¥ 0.80 ].48 2.$0 4.19 2.87 S.13 ,. 
r'i:' 

I 0.90 3.SO 2.60 4.)2 2.88 . S.22 
r 1.00 3.Sl 2.6S 4.38 2.89 ,.)2 

., 
1.10 ).,2 2.10 4.49 2.90 '.4S I 
1.20 3.SS 2.12 4.S3 2.91 S.$8 

1.30 3.$6 2.7S 4.62 2.92 $.8) 

1.bo ).61 2.17 4.61 2.93 6.22 
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TA£LE XIII (eont.) 

CC.BA.SE aa. BASE pH ca. BASE: pH 
ADIED ADIBD .A.DIED 
(TOfAL) ('rom) (TOTAL) 

2.94 6.70 ).2; 9.2) 4.)0 10.08 

2.9S 7.22 ).)0 9.32 4.;0 10.14 

2.96 7.78 ).3; 9.)9 4.10 10.19 

2.97 7.94 3.40 '.46 S.oo 10.28 

2.98 8.09 ).4; '.52 S.so 10.39 

2'.99 8.22 ).50 9.SB 6.00 10.47 

t '.00 8.)4 ).60 '.68 6. SO 10.53 

).02 8.53 3.f& 9.76 7.00 10.;9 

f 
; .l.ah 8.67 ).80 ,.82 8.00 10.68 
~. ).10 8.75 3.90 ,.8, I.SO 10.72 t 
ti ).IS 8.94 4.00 '40'S ,.00 10.76 
~, 

3.20 9.08 1&.10 ,." 



TA.If.a xxv: lCXf 

TITRAnOl OF PfP..l)lO SOLUTION 

~tal Condittone. 

"mpent.uN. 2~ o. 
fiuatloa otr sa III ~30 (sa JIg :c N) .... a.os • aodl_ohlo.r1dtt 

ao1».tloa pl_ 3 Dtl. o.~ • qdaohl.or1e aid - O.OS 

Jl Mdtcart chloride 801utiGft. 

pft bet .. add1t1tm of acid. 7-
_ attar addition of acid. ).31 

00 ••• pH 00. JlSE CO. BASE PI ~ AmCl ADIBD A.D1lID ~, 

f 'tprAtl II ~~~l., 1mAL2 
! 0.00 '.)1 1.SO 3.11 1.76 J~32 
" 

~ 0.10 ).38 1M ).80 2.78 S •• S .-

;: 
)Jio ic O.SO 1."10 3" ';80 S.sa , 

0.30 ).41 1.80 ).90 I •• S.11 l oJ.o ).W& 1._ ).96 2 •• 6.01 ~, , o.go l.h? a.oo h.G •• 86 6.IS 
O.flO ).h9 2.10 h.10 2.81 6.38 

0.70 ,.$1 2.]0 4.19 2.88- 6.$2 
~ 0.80 l.S' 2JaO h.L2 2.89 6.70 < 
'? 

:~ 0.90 3.$1 a.;o 2.S7 2.9QS 6.82 
~ 1.00 '.60 2.$$ 4.65 2.91S 1.02 ~ 

r 

1.10 3.62 2.00 1. .. 77 2.9!S 1.11 
1.10 ,.6, 2.10 S.as 2.93 1.28 
1.)0 ,.68 2.12 S.11 2.",. 1.hl 
1.40 ).12 2.14 S •• 2.9S 1.SS 
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TABlE ny.. (ecmt.) 

CO. BASE pi cc. BA.SE 00. BA.SE pH 
ADID .A.l'llICD ADllID 
L'f,O'Utl . .. ~'fOfAL2 • (mAL) . " . 
2.96 1.69 ,.20 8.98 b.a.o 10.OS 

2." 1.71 ).1$ ,.11 1..60 10.13 

2.98 1.90 ,.JO 9.21 4.10 10.11 

2." 7.99 ,.'S 9.29 $.00 10.24 

3.00 8.09 ,JiG 9.)u S.SO 1O.~ 

ii '.OJ 8.26 
i 

J.4S 9.42 6.00 10.36 
; .; ,dh 8.39 .1.SO 9.48 6.SO 1O.Sl 
l ).06 8." ).10 ,.a 1<tOO 1O.SS f 
ill':: 

8.S9 'dO '.?it 1.50 10 •• ~. '.06 ! , 
~ 
':t; 3.10 8.68 l.90 9.81 8 .. 00 10.68 

~ s.I2 8.1h 4.- 9.81 5.50 10.10 

~ ).lIt 8.81 II .. 9.'J 9.00 10.111 , ).16· 8.88 4.ao 9.J8 10.00 10.81 



, , 
" 

~~ 

l, ;-.., 

, , 
" f 
't' 

t 

, .. 

~: 

fULl rl 

1'I1'ftA now ar ~ SOLUTIOB 

~ Ccd1tlona • 

.... ra~unl 1SOc. 

105 

tltntlon ct. SO tal P9'N:l6O - 0.0$. aodi_ eldol'J4. _hUon p18 

J sal 0.""" J( b7dr0cbl.or1c acid .. o.os lit eod1um ohlo ..... 

ide ael.:Gt1oft. 

Pf bet.,.. addition .f ac1d~ 6.12-

J:fi anq. addition of 401.<11 ,.,1 
CO. WI pH 00. BA..'iE pIf 00. SASI pH 
jDJ3D lmG ADDID 
~~AL~ nu tTO\l~t •. , ("?tAL) Ii h 

0.00 ,.32 1.SO ,.67 2.17 b.'3 
oao l.lh 1.60 l.1I 1.80 $ .. 06 

0.20 ).36 1.'0 ).TS 2.82 $.23 

0.:;0 ).)8 1.SO '.'19 2.8, S.U6 

o.ha 3.39 1.91 ).as 2.86 S.S1 

0.>0 ).hl 2.00 ) .• 2.87 S.69 

OdO 3.43 2.10 '.96 2.88 S.68 

0.10 3.46 2.10 1..02 2.89 6.08 

0.80 ,.be I.» 1..10 2.90 6.30 

0.90 ,.$1 2.Lo 1..1' 2.91 6.61 

1.00 3.$3 I.SO 4.)2 2.92 6.9l. 

1.10 3.SS 2.60 bJ.8 2.'3 1.26 

1.20 ).S8 2.6$ h.SS 2.", 7eU' 

1." ).61 2.10 1..12 2.9S 1.61 

1.bO 3.6U 2.-7$ 4.87 2.96 1.6h 
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tABLI XV (eon.t.) 

00. BAflE CO. lASE pH 00. BASIt~ .. 
ADDm !fll:1D JJl)BD 
~!O!AL) 

p '1O'A111 • II "- • '~~l 
2.91 7.96 J.20 9.12 h.oo 9.92 
2.98 6.CJ1 3.?S ,.12 1..20 10.02 

2.99 8.20 3.30 9.)0 L..40 lO.lO 

).00 8.30 ,.uS '.Sf b.6O 10.11 

,.02 a.he 3._ ,.S7 S.OO 10.21 

) .• 8.S8 3 •• 9.61 6.00 1O.h6 

'M <"68 o. '.10 '.1$ 1.00 1O.S8 
).10 8.81. ).80 ·9.82 6.00 10.68 

).1$ 9.02 3.90 9.87 ,.00 10.15 

10.00 10.12 
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fUti XVI 

TI'mA nov or P9'P-D9O SOLUTION 

bpe:ri1latal Condi Uane I 

tepeftl'tU:N • 2SO o. 
fttil'at10ft ot. SO a1 "~ .. e.os .. Mdt. oblerlde .00u"- pl118 

3 at 0 •• H ~~r1.o acid - a.os I( 81K1t_ chloride 

aolutlea. 

pM _to. addition 01 aetch 6.S-
pH &ftMt addition of addt J.JJ 

00, •• pb 00. Mal .- 00. lAB -AmD AlllUl ADJ:BJ) 

S!f1ry,) <!!.L~ '1OftL~ • 
O~OO 3.3' 1.- '.7S 2.1b S.k9 
~ 3,36 1.10 3.79 2.7S S._ 
O.ao 3.36 1",10 , .• 2.16 S.68 
0,.10 3." 1.90 ).89 2.11 $.83 

:, 

0'" :;.42 ).96 ~ I.- 2.76 6.0I.t. i~ 

f 
SI 

O,~, 3.b4 2.10 4.03 6.2(;, f 2.79 -'';; 

f 0.60 3.h6 2.lO 1..10 1.80 6.la9 
0.10 ,.,48 2.)0 it.21 2.81 6.8S 
0.90 3.S3 1J40 J..lt 2.82 7.u 
1.,00 "'$'6 2." h.;c. 2.83 1.ta 
1.10 ,.Sf; 2.- 4.91 2.84 7.6) 
1.20 3.61 2.10 S.u 2.SS 7.8J 
1.30 3.6; '.11 Sd2 2.66 1.99 
1..LO ).68 2 .. n S.2'1 2.8'1 8.13 
I.SO 3.12 2.13 S.ll ~ B.n 



108 

TABLE XVI C .. ,,-) 

cc. B.lSE ca. ~ .. 00. ~E pH 
.lDDI.l') ADnED AIlDID 
il1014Ll ('9TA.~2 ~'tO'lA~1 
2.,. 8.JS ) .• , . ..., la.to lO.dol 

2.9$ 8.61 3.J&O 9.5'6 k.110 J.O.12 

).00 8.87 ,.. 9.63 1..60 10.18 

'.OS ,.00 ).60 9.1' S.OO 10.29 

).10 ,.13 l.1O 9.60 6.«> 10.1.6 

'.15 9.21 3.80 9.86 1.00 10.,6 

,.to 9.32 ),10 ,." 8.00 10.68 

'.IS 9.38 hdO 9.96 ,.00 10.1$ 

10.00 10.81 
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kpar1.lwfttal Ccmd1 tiona r 

Tnm 
(hr$.) 

1.00 

1.SO 

2.26 

,.00 
1..00 

S.oo 
6.00 

1.00 

8.00 

?so 

gel'wra11Qf!ograpb1a fJNOe~e (II .. text). 

50cU.um "ronal - ft~'tmU, wi~tf)r. ph 8.6, ionio st.J1mgth 0.02, 

wlIIllor;ature of ~-3OC.J I ~~, n 1613 t11t.er paper, beli_ a'tI'Daphere. 

~I ~ II v. L em ... ,u 1 la_ b, [ 

BPa I1'A 

3.06 2 • .41 

h.laO l.n 
~.92 4.90 
a.~ S • .hO 

10.30 7.SO 
12.66 9.18 

15'.6) 9.'" 
17.1&0 11.<» 

to. 24 1l.S4 

21...1.0 16.)la 
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1ape1"1mellt.al. Oond1 t1caJ , 

S x ~. With "'"PMt ~ BPB. U.6 ~ ft'p nl\rogGll, 0.01 Ii With 

:rupect to sodium ~nde, 0.0114 With l"eapect to ph •• pb., in 

phosphate butter .t pH ?.h. Col_.n Spec tl"opbot.eut.e1" with PC-ta 

filter 

OPTICAL I.le.:NSITr 
w" ttt.EJOTR m~ PfP-IlO "NlO ftP-U90 PfN'¥90 

.(-d 

bOO O.~l 0.01&$ O.Ob7 o.cus 0.01&8 

hlD 0.033 0.037 O.Oll 0.039 0.0)8 

h20 0.021& 0.026 0.027 0.01, 0.021 

1.30 0.02) 0.023 0.02) O.orr 0.016 

LhO 0.019 0.021 0.027 0.(2) 0.02, 

UO 0.023 0.(2) 0 •• , 0.027 o.021t 

1.60 0.019 0.028 0.017 0.030 0.030 

h70 0.0)7 0.03' 0.0)3 o.OlL O.O,)h 

1.SO 0.4'49 0.01&2 O.O!a O.Qbl a.ow, 
.90 0.063 o.o~ a.OS! I.OSS 0.0$) 

sao 0.063 0.068 0.068 0.066 0.068 

S10 0.107 0.089 0.081 0.088 0.088 

sm 0.138 0.U1 O.m 0.114 O.u) 

SlO O.11t. 0.]$0 0.147 O.lh7 0.147 



-------
~--
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~ 'tABU IVln (cant.) , 
OPTICAL DEmtY 

WA VEt.EMaJ:'H BPS rvP-UlO PVP-DlO PVP-U90 PVP-D90 
h.) 

SIlO 0.216 O.lS, 0.188 0.186 0.161 

SSO 0.264 0.234 0.231 0.218 0.2)2 

S60 O.)lh 0.264 0.218 0.283 0.279 

S10 0 .. 368 o.)bO 0.332 0.3ll 0.))2 

"S 0.39) O.nO O.3~ 0.)6) O.,S, 
sao O.uU O.)9g 0.38 ... 0.)88 0.)83 

S8S 0.,420 0.418 o.l.oh 0."09 0.403 

S90 a.Ll) 0.1,23 O.U1~ 0.420 O.Llh 

59S 0.398 O.hl, o.hll a.Ll' o.h1O 

600 a.)62 0.1:00 0.394 o.bO) 0.)9) 

60S 0.)80 O.m 0.)67 

, 610 0.270 0.,l)1 0.321 0.333 a.)28 

620 0.182 o.2!tL 0.2)7 O.2L3 O.2L2 

6,., 0.112 o.16h 0.163 0.163 a.ISS 
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TABLE Xn: 

Ixpetialntal Condi tiorua I 

Variable waVf!lengt1\ attto_t·:1o acanuer. 

WllEIJmGftJ 

bOO ().~ a.OLe 

JAo O.OhQ 0.07; 

LJo 0.0)5' O.06~ 

UO 0."', 0.078 

Wto o.Oho O.(~ 

1I~ O.~S O.t~S 
I 

WO 0.64 0.1m 

.10 0.08$ O.1C» 

480 a.uS' 0.120 

1$90 O.l1'S a.as 
sao 0.118 0.188 

SlO O.2~ a.au 
~ 0.265 

DO 0.270 

sa. 0.)08 

SSO 0.)38 

SilO 0.)1' 

S1S 0.,.6 



U3 

! fA!:tIZ, X IX (oont.) 

Wl n:.rl:NQfH OPTICAL DlNSm . ~ . -S~) 
.. Jkm" ... • • .- . BPI ... 11I . •• , - , .. ., I • . .. '" • 

SS$ O.ltOS O.l80 

S8S 0.U1 0 •• 

,90 a.lAOS 0.)06 
i 

S9, 0.)30 0.)36 

6no 0.298 0.)20 

610 o.nh o.2U 

620 a.uS 0.163 

! 
, 

I, 

I 

I 
I 

" 

I 
" 

I 
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Ixpen.ntal Cond1 tiou t 

W!VELDOIU 
<.) 

Jaoo 

1&10 

laO 

4JO 

Wao 
JaSO 

h60 

1.10 

LBo 

b90 

sao 
Sio 

$20 

Coleman Speotrophotomewr '<1!lth PO .... tilter, 

Solutions _" S x ~ ~ nth J"UJ)'OOt, to BPa, 

Phosphate buthN of Iff. 6.9$ a.nd p.q 7.52 were O.oS .. 1I'1th re"pect 

to phosphit.a J 

Veronal butfer of pn a.,s was of aPrl!"OXimately a.os t.a1e strength. 

OH'ICAL !)ENSITl 
:pH 6.95 JII 1-.2~_ ~ I.e 

o.0h6 O.Qh2 O.oJcI 

O.1)b 0.032 0.0)1 

0.026 0.01) 0.011, 

a.GlS 0.011 0.011 

0.02l o.ou 0.021 

0.026 0.022 0._ 
0.031 0.* O.~ 

0.0)6 0.03S 0.0)8 

O.OL9 a.OU1 a.osa 
0.066 0.062 0.061& 

O.om. 0.001 0.083 

0.110 0.108 0.110 

0.139 0.1)8 o.1hO 
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~, !ABT.-m IX (cont.) 

WA'"L:::~NQTfi OPrICAL IElSITt 
(ad pH, lh9!) .~1.~ pHtJ.~.!:!. 

S30 0.179 0.178 0.180 

ShO 0.223 0.222 o.us 
Sse. 0.210 0.270 0.272 

S60 0.)20 0.)18 0.)12 

S70 0.]78 O.11S 0.381 

sao o.h2l O.h20 0.426 

$85 o.h32 o.JUO 0.436 

;90 0.428 a.laS 0.4)1 

600 0.370 0.)69 0.37' 

610 0.218 o.t78 0.28$ 

620 0.188 0.187 0.192 

630 o.w 0.11t 0.116 

6hO 0.067 0.064 0.06' 

650 0.039 0.039 o.Obt 

---~ 



~~ -
----~---------------------~'-~ 

lbcper1aental (lond1 tiona: 

Veronal but.ter. Itt 8.6. 
{) 

ior,io atrellgth 0.06. " C J 

Iqide, 20 .1. burter J (Nul., 20 .1. dJ.-butter aolutloe. 

UiI'tIAL DYE fllLUflO}l MI!R OPTICAL CORIl£;-; ?OIDIlG CO'l'1tUiCfED 
C OlfC EJ'l"P 10.1' 101 B.UILI31tUIOJ DIDlSITT MOLARlft l;fOZ,ARi'tY 
ur OIJTSIDS (X lOa) ex 10 ) 
Sill'fl~ 
!X 10 1 

10 1:10 (in) 0.216 2.52 2&.2 

1.10 (out) 0.218 2.5' 26.7 

100 1:10 (in) 0.416 4.95 49.5 

1110 (O'.1t) 0.412 4.93 49.3 

1,50 (in) 0.41$ 4.N "' 
1,50 (out) o..uz 5.07 254 

1000 11100 (in) 0.414 6.12 S22 .... 
1,10)0 (Ollt) 0.438 6.21 

... 
527 C» 



TABL! nIX 

ixpepiaental Ccwd1t1onal 

" ... 091 buttt/l". pH 8.6. 10D1e at,. •• th 0.08" .etc •• 8 dJl¥a etU111bratlon tiu. 

Iult:.' 10 mI. o.~ SPA. tn butte,., (Nuldal t ao al. Bp1f-buttar solution, 

Iaoh ~t the aub •• qu~nt valu.. ha. bea. d.rl .. ~ tram tWG .ella. 

llUfIAL !l'yi 
CONe EWf IfAtl O!f 
Iloorr;IDE 
SICft Oi (X 106) 

1000 

760 

toO 

250 

100 

SO 

a6 

10 

1.00 

2.81 

!.ii 

1.19 

0.11 

0.44 

0.21 

0 .. 09 

... ..... 
...;a 



':".< r--'-

I 

Data obkined thIl XXII 

1 -r 
0.31 

0 •• 

O.S8 

o.sa 

1.20 

2.28 

, .• 
11.11 

1 
(§'?i)rr •• 

0.281 

0.431 

0.e1O 

2.950 

13.01 

$1.04 

80.00 

221.10 

tABtB xnII 

(X 10-4) ,. 
(i'Pin rr.. (X 10-4 ) 

0.86 

1.U 

2.11 

6.06 

10.S6 

16.10 

17.00 

20.00 

.... .... 
Q) 



TUU DIV 

o Pho.phate butter. pfI 1.4. 0.05 J( with re.peat 1;0 pnoaphate., ., C I 

Inalde: 20 JIll. butter; Outeld.. 20 mI. dle-buttel" aolutioa 

llUfIAL fJIE 
CO~mFATlO. 
111 001'61'01 
Sa:?lOlt (X loG) 

100 

100 

DILtTttOB AP'tfm 
IQtJILI8P.ATIOI 

1:600 (111) 

1.500 (out) 

1~25 (11l) 

1.25 (oui) 

1.25 (in) 

1116 (o~t) 

CORRBS pa,mn:o 
t.fOl~AR i ft 
(X 10 ) 

O.&a8 6.0" 

0.451 6.21 

o.lia 2.01 

0.183 2.02 

0.186 2.06 

0.182 1.01 

COIUU!Crii;n 
¥01.ARlfT 
(X 1(6) 

2640 

1610 

50.5 

SJ.' 
61.0 

so.a 



ixpel"iDlental COntU.t10NlI 

Phosphate butfer. ~ 7.4. 0.01 U with r •• pect to pbo8p.hau8, tCC., 

ina1d.. 20 1'Ql. 0.'" IPA 1n butter, ou",,1de. 20 .1. 8?B-butter solution. 

each of' the aub •• qu.nt nlu •• h •• been derive,! f'roll:. We oell •• Ollly the t1nal data 

1. pro •• uted h.~ •• 

IlIfUL DYE r 1 1 (1 10-4 ) 
CO!C E~~AfIO!f ( .... text) - (&pa).tr •• T 

III OUtSIDE 
SIC,tlO~ (X lOO~ 
.,500 6.40 O.lSS 0.02911 

SOOO 6.30 0.169 0.04566 

1000 5 .. 02 0.199 0.4000 

?50 4.65 o.alo 0.61.,S 

600 3.86 0.259 1.7643 

250 2.17 O.4U 16.S7, 

100 0.96 1.0as M.OSO 

50 0.48 2.065 126.&8 

10 0.09 11.'109 136.98 
6 0.06 20.811 166 .. 68 

-

.... 
N 
0 



f--------------------------------------------------------------------, 

BKper1m.ental Cond1t1..,.! 

I'!UfIAL'Dn 
COlCINTRAf!"JI 
IN OU'!SIr.i 
SlCfION{X 106 ) 

1600 

1000 

'750 

25 

r 
(a.8 text) 

11.10 

&.1G 

4.89 

4.05 

2.31 

O.9J 

0.48 

0.21 

1 -r 

0.175 

0.196 

0 .. 205 

0.241 

0.422 

1.OfU 

2.092 

4.192 

1 (X 10 .... ) 
tBPll tree 

0.21606 

0.4081(1 

O.76u28 

2.10a 

15.1SO 

26.809 

88.416 

111.'16 

... 
N .... 



Bxperiunta.l CoA41Uona t 

Identical wi ttl fable 1.XY (JXO.pt that .. 0.'" SPA-butter 801ut1olla _e \l •• d in the 

41&1,..1. ..... (,,0(; .. ) 

IIItI4L DYE 
C OfCUft4fIOI 
1. OlifSI}); s 
utmOW ~X 10 ) 

0.8& 

0.75 

0.65 

0.60 

0.40 

0.26 

0 .. 10 

0.06 

r 
( ••• text) 

5.0" 

4.86 

4.'" 
4.62 

4.20 

4.02 

2.61 

1.i8 

0.82 

1 
i" 

0.19" 

0.206 

O.lle 

0.216 

()'238 

0.24a 

0."6 

0.68 

1.220 

0.2646 1.4424 

O.US' 1.6960 

O.D02 1.8496 

0.0464 2 .. 5244 

0.1181 3.0160 

1.101 6.0332 

8.al1 23.$24 

".01 15.961 

149.3 122.39 

••• 

... 
N 
N 



TABLi XlVlII 

IKp ....... ntal Conditl_, 

ldeDtloal with feble XXV ..-pi; that a 0._ IPA-bUtf'el" •• 1ution ... u •• d in the d1611.1 • 

.... (16.600.) 

IlItl.AL on 
coe F;ITRAt'I Oi' 
Ilf OUf~ma 
S~'tlOJf (1 103

) 

0.85 

0.16 

0.60 

0.25 

0.06 

r 
(S.e text) 

4.00 

4.01 

3.74 

3.40 

2. Pi 

I.IS 

1.24 

0.70 

1 -., 

0 .. 250 

0.2'6 

o.m 
o.aN 

0.11. 

0 •• ' 

0.606 

1.611 

• IJ 

0.272. 1.089 

0.1110 1.290 

0.5110 1 •• 11 

0 .. 6630 2.26 

1.125 3 •• ' 

•• us 11.16 

14 •• 17.81 

6aM 10.$7 



kper1Mntal Conditt_ t 

Phospl'tate butter, pH 1 .... 0.05 M with r •• p~t to phoaph.t •• , 400., 18 day. equilibration tl •• 

inaid.. 20 al. ().~ BPGG-butter .olution; outalae: 20 mI. BPS-butter .olutioJl, 

IlltIAL nn 
CQK:JDftA!lOB 
IN OOTsml 
SEt:tIG!1 ex 106) 

iOOO 

2500 

1000 

1SO 

iOO 

260 

100 

m 
25 

nU .. uncr 
AfftR 
IQ"ILlSRAfIO! 

11600 

1:200 

1,100 

1rloo 

1,25 

l:tiO 

1:5 

1:5 

1:5 

OT>flCAL 
fJ!tI)I1'Y 

O.Ml 

0.U8 

0.388 

C{)~RESP-Oif£j 1'10 C :lRP.BC Ti7> 
~ltY 140l.AiiATI 
(1 100) (1 10 ) 

I.U 2610 

13.21 1250 

4.92 'i2 

3.8a 88a 

9.90 a48 

2 • .a 124 

9.80 '9.5 

5.00 25 ... 
N 
til-

2.58 12.9 



-rABL! In 

IQvtUBRIUM DIALYSIs ITtmIIS OU m (l'fP-DIO)-{BPI) nSf. 

Expert ••• tal CoM1t1_. 

pheapbate bufter. pH 7.4. 0.05 " with respect to phosphatee •• oe., ineidet 20 1IC1 ot 58 Jt& " 

~D30 r:ltrog81! ill butter, outside, 20.1 8?B-butter solution .. 

lWIfUl. Dn 
COlCBftlU.'UOJ 
1. OU'rSlPI 
S~rIOI (x 103) 

&.0 

1.0 

0.40 

0.26 

0.10 

r (1 102) 
( ... text) 

4.248 

2.845 

1 •• '9 
1.215 

1.043 

0.966 

0.164 

0.606 

0.169 

0.165 

0.002 

1 -,. 

2'.84 

35.11 0.152 

6'1.61 0.617 

80.91 

96.88 

10..61 0.187 

132.61 

IllS-2S 

270.18 

604.96 

1219.51 



Bxperimtultal Conditt 0 .. ' 

IlMDtical 1dth table In. except .. temperature o~ h.6't •• _ uaed. 

IlflfIAL r>YB 
COlfCII'!'J?Af 1011 
II OO'fSIU& 
SECTION (%103) 

6.0 

1.0 

0.16 

0.65 

0.50 

0.4';) 

0.25 

0.10 

0.025 

r (1 102) 
( ••• text) 

3.862 

2 •• '8 

12248 

1 .. 013 

U.997 

0."159 

O .. 6tii 

0.319 

0.146 

0.016 

0.038 

1 -r 

25 .. 89 0.018 

40.85 0.136 

80.13 0.41. 

96.19 0.621 

100.30 0.8" 

116.31 1.309 

lDa.11 1.541 

263.86 2.151 

816.61 5.168 

1316.'1 10.891 

2631.5 21.598 

.... 
t\) 

en 



~ .. 

I f.AiLI un! 

&QUILl.lft DIALYSIs S'tfmUS OB 'fU ("~)-(I") stsr. 

laperl ... tal Cotldlt1oae. ., 
14.ntloal with table XU exoept that Pf'p.DSO WlUI utilia" (, C.). 

IlIfIAL nn r (X 101) It 1 
CONe 1l:''fkAfI 0JIl ( .. e text) - ('iii) fItee ,. 
Iii {);!Thliii 
S.a'IO~ (X 1(1) 

5.0 4." 11.11 0.084 

2.5 3.12 31 .. 06 0.168 

1.0 1.69 62.a~ 0.683 

0.8' 1.31 1t.K O.tid 

0.15 1.20 81.33 0.191 

0.65 o.m 101.29 0.768 

0.00 0.610 121.'" l.tn, 
.;).4<) 0.618 161.st 1.H' 

0.26 0.'32 111.68 2.8.' 
0.10 ,).161 641.16 5.540 

0.05 ',}.086 liSa.? II.e4! 

0.026 0.042 2380.9 1'.666 

(X 10-4) 

... 
N 
~ 



fA.BLE nxllI 

JQUltliRimi l)!I.LlSlS STUDIES OW !fIB {PfP .. DtO)-(JII)aYITEIf 

~ria.ental Conditi_. 

Ider:tioal with 'bbl. XXI exoept 'that PVP-OOO __ utllhed (M.stre.). 

ltiItUL DYI r (X 1(2 ) 1 1 eX 10-4) 
COWCEnRATIOJ (a .. text) i' (m)tree 
II OO'lSIP! 
S}I';YXOW (X 101) 

5.0 3.402 29 •• O.ose 

2.6 2.46' 40.1' 0.136 

1.0 1.316 '12.61 0.466 

0.86 I.Jee 11.58 ,).633 

'."6 1.112 .a9.S6 o.e~ • 

0.65 0.910 101.0$ 0.80" 

0.60 0.121 118.31 0.198 

0.40 O.e52 lA.'. 1.618 

0.25 O.MS • .,.G8 1.887 

0.10 O.ld 89t.79 4.901 .... 
Nt 

).05 0.067 1484.7 9.050 
CD 

0.')25 0.03'7 2111.1 20.516 



tABLE .xxxIV 

BqUILlmuuM UULlSIS S'fiJDlBS 01 !Ii (PfP-J)tO) ... (BPB) Sn!. 

Ixperil'OeAt&l Conditiou, 

I~.ntieal with table lXl exoept that PVP-D90 was util1.ed (4CC.). 

IftfULDYE 
OONCU'flUTIOI 
III OOTSIDr! 
SIeTIOI (X 1O~ 

5.0 

2.5 

1.0 

0.85 

0.15 

\).65 

O.SO 

0.40 

0.26 

0.10 

0.05 

0.025 

2 
r (X 10 ) 

4.490 

:5.269 

1.5i6 

1.169 

1.20'1 

1.081 

0.800 

0.659 

0.4ao 

0.115 

0.085 

0.068 

1 -r 

22.23 

Si.l.SO 

62.66 

1$.58 

82.86 

92.61 

121.00 

161.14 

U2.12 

6Gi.96 

11Sa.6 

1112.3 

0.064 

0.116 

0.690 

0.691 

0.800 

0.990 

1.181 

1.5'8 

2.1S1 

6.Ut 

13.458 

24.815 

... 
l\) 

co 



kperim.on'tal CoDdi tltm ... 

I~ntioal with Tllbl. XU UOept thatPYP-D90 _s utilbed (36.600.). 

INItIAL DIE f' (X 102) 1 1 ex 10-4) 
cn~EM'RATIOJli c ... t.xt) r (iPT)tr .. 
III out'S!!)! 
SP£l'IOI (x lol) 

5.0 3.910 It.6S 0.0&9 

2.5 2.140 •• 50 O.14t 

1.0 1.181 71.48 0.461 

0.a5 1.1ti..O ft • .J6 0.610 

0.'15 1.112 69.Ie 0.699 

J.66 0.946 106.61 0.'"15 

0 .. 50 0.649 11'.86 1.008 

0.40 0.855 111.5? I.Sl1 

0 .. 25 0.1&8 111.06 1.860 

0.10 0.15' .".S' i.516 

0.05 ... o.o~f'r l1OS.4 lO.9SS ~ 
0 

0.025 0.038 •• 6.5 21.561 
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