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The separation of acidic amino acids by an autoanalyser technique 

1’l~lIlts ~~l'~lCI~lC~! il. 1ilI'~:C ll~lllll~l!~ (II ;tc-idit: iLlll.ill~J ilt*itlS, \\*IIOSl: c~tlillit~Lti\~c.! ;llltl 

r jtl;irltit;tti\*o tlistril~lltitm lllil)' llil\'l! ~~ot~siilor:~I~lc I’C’Il~\‘il11l’l! tll l~I1\~tlll~lll.!lllil~ill tilSrl- 
llolll\’ Ol’ sl!\‘l!I+ill 1';tlliilios OI' ~)lillltS, ITol' tllis 1'1!;I.Soll, \\'l: llil\'l! strl(liccl l’Ill’Olll~ltr~~I’il]~lliC 
Ill~!tll~ll~S Sllitill~lC’ 1'lJI' tlll!il’ il(l~‘rllIiltc’ sl!}Xlr’iltillll ilIlt iClcIitilii:;~tii~Ii, IJI*c\ai~~l.ls lmbli- 

~liltillllS IIil\‘C! SllO\\‘ll till! IlSl.~ftlllll!SS, illlll OC~l~ilSiOllilll~* till! IiIllitiltii~llS, Of I)ilI’C!1’ C’lll’Olll.il- 

tclgi*;lpliii:’ illltl l~i~II-~~clltil~l~ })illll!r c~lcctrc~~~liori!tic~~ tix:llrli(lues iii Sl!l)ilI+iltill~ c’fllll- 

p ~u~irls I I!’ tllis t>*lw. So\\‘, \\‘(: rl!l)Ort till! Sl_!l)ilI’ilti~~11S ;tc:liiutx!ll using ;l ‘I’UC~lllli~‘O11 illllillCl 
ill.‘ill ;llltc~ilIlil.l~‘S~‘~ fi~llr)\~*irlg tilt! StilllClil~Cl 21 I1 lllX!l~iltill~ l~1’~l~‘l’Cl111’l! utilizitifi Cl 140 ‘SC 0.0 

(‘111 ~‘~1111111.11 lJil~Yl<Cll tb*itll t>‘l’)l! :\ l~IlI3~Ill~ll~C!ilCl ir~Il-C~Sl~llilll~~ rcsiii:‘. ‘I’lll! l~iII’til~11liL1’ ilCl_ 

\‘ilIltil,~C!S llf l’il(*II IIf till! tlll’l!c! Sl!l~ilriLtiOll tcx~llnirlucs ilt’t! ilSSCSS;C’Cl. 

I:ig. I illtlStI7ltoS tlti! positioiis 01 till.! clutif In l)l!illiS Of 111~111~’ LIIlClSIIilI illlliIll~ 
ilC*iClS in C’oIllpiL~iSo1l \\*itll tllr)sC of f0urtwIi proti!iIi ill1Zillo ilc*iClS illlC1 Iirirlcucini: tlWC1 
iis ;lll iIitcrIi;d St~~IlClilIYl. ‘I’ill>lC 1 ~)ro\M.~s I1 I<(!’ to tlIC! ccmlpr~IIIldS Stutliccl, illld ills0 

lists tlw vltition tirnc clctcrmincil for wi*l1 c:i ~lllpoLlllcl. 

bIi.sturw iLl3l>liC!C.l to tllc: ilIl;ll~‘SC!I’ ~OlltiliIll.!Cl sclcc:tctl lwotdn ilfllillrl ill:iClS, iv 
2-j lllll.01~! ;iInr~tlIlte, ;LIlCl IIIlLISllilI ilIlI.iIlO ;icitl~ (O..I-0.4 j/lll0lC!). (.‘ortilill ~fL!llC~IYlli%ilti~~IIS 
cat1 Ix! IIwClc r’C!liltiIlg Stt’lll:tUIYll fcxturcs of Ixir’tiwi;i1 ;itilirlr) xitls u*itll tllcir wlativc 

eluth tinws. :\I1 iIlcIIX:itSC! in tllc lullgtll of ill1 Lllll~ril1l~ll~Cl l~ilr’l~0ll rliain It!:LClS tr) ill1 
incrcasucl Cltitioii tiriw, l*.g, (*on1p;ire C,, ilSlXlr’tiC* ill:iCi (:\sl’) \vi t 11 CT ceaininc q3iwulic 

acid (l(j). JIl ;l SinliliLr \\*il)‘, tlic dutiori tinw is incw;iscd x\‘lic!tl ill1 xlli?~I grnup I%lJlill:C!S 
il yprr~tfui of ~ltltilIIli~_Y ;wicl; I///?‘O- ;lIlCl c~/~~~l//~O~~-~~-~l~!tll\‘l~lIltilIllil: ill’itk (I 1 illlC1 I IiL) 
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;.lllCl a//r&J- illltl ~'I:\~(I/I'~~-)~-~!tIi~'I~IUt;~iiI.ir: wi(ls (~:oinriclcrlt ilt 14) 111’12 St!t!ll ill I;$:. 1 

ils 11I_!i\l<S clutirlg ilftl!r’ tllC! ]lilrcllt l~OIll~~~~LlllCl. Ill~.T4~!ilSill~ Yl~olt!l*lll;ll~ size iLlSO gi\*es riw 
t0 tlC!lil.~'C<l cluticm Of cY?14tiLi~l III~lllOl~~g0Lld sLll~~litll~-~~oilt~tillirl~ iLllt1 ilr’f~tllilti~’ illllillI~ 

ilCitlS: S-cil~l~r)s?'isOl~~O~,'ll~ystcitlr! (JO) iI{J1)C"!'S IiLtC'l' tllil11 ~-~~il~l~0S~~~?t'll~~l~~~~t~ill~ (S), 

~LtlCl /,l-~.~iltl~OS\~~~lll!ll?l;llil~lill~ (22) IiltCl- tlliLl1 /rr-~~~~l)os~~1,li~!ti~~l~l~~i~iiic (20). 
‘I’llC LlllSiltUt’iltl!Cl illlLi110 acids ;,-lll~tll~~l~ll~?~ltltiLlll.ic: ilViCl(_l) iL1lCl y-c~tl~~+lidciic- 

~lUtill1l.i~: acid (1s) i11’C c!lLltctl prior to tllL! r’cspccti\-u siltI_lY~LtcCl c:c~lllllIILlllcls, i.c*. tlIc 

isotl~Li~l~ic ~,-lll~~tll~~l~ltltiLlllic: iU’irlS (I 1 illltl 1 Iil.) illld )j-l!tll~~l~lLltitllliC! ilC!iCl (14). Ill (‘(‘ill- 

tl’iLSt, tllC C:, illllill~) iLl:iIls, #-i~lllillo~~irllcli~ il(.*iCl (If,)) iLIlCI ~,-ctlI~~li~.lullc~lL~tillllic iLl’iCl 

(JS), illtllrJLlkl1 dil’l’crili~ ’ Stl~Ll~!tUt’illl\’ in .S(.!\‘cYill illl~‘)r)t’tilllt lI!SlWctS, ill’l! 1lOt lX!SOl\*lJtl 



i1S s~!lI;ll’;ltl! ~~l.!illis 13)’ till! il11il.l~‘sC!l’ ---- tllC! t\\‘ll 1~~~111}~l~LlllC1S iLlSI) I~C!IliL\‘~! \‘Ul’J’ SillliliLI’IJ’ 

during i~1~~0~~~~~1:1~~:1’~1.l~11\~ on 1x~pi:r xvitll lllcst CI~III.~~U,~~~~* us;cil solvent s;vston~.s I-ligll- . 
\'I l}tiLKl! }>iL}>(!l’ l!l~!l’tl’ll~)lll m:sis ilt 1>l-l is.4 ~CSC~l\‘CCl tllL!Sl! tt\‘O illllilllJ ilC*iClS lll.Or’t! C’IC!iLI’I>‘, 

itrltl tIleit* rlil’l’c!rcmt (*IJIIILII' I'i:sp)IlSuS \vitll ninlljxlrin is il Itlrtllc!l* aid in i~lc!lltilic~iltic~ll. 

Sul)stittlticm (II' il. Il_L*cl~*OS~*l gl’l~ll}) i:itllci* 011 ~ltlti\lllic’ ill’itl (to gi\*l! 2 01’ Zil) Ill’ 

I111 !I-ll~l~tll\‘l~l~ltill~~l.il,~ ilVitl (tlb gi\*i! I ,;5,5 01’ 7) 11IiL1’liL!Cll\’ Cll!l~l*L!~lsc~l i:lutii)rl tiliw 1’1’0lll 

I I Il.’ (.‘I ~lUlll.tl : I’( Illl.~~iL~l? 
.( 

1IlU IIC!;lliS l’l!l~lIl’~1C~1 IIll’ till: I)ilt’L!llt illllillcl ;Li*ifls, ~l~ltilll~il’ ;ll.lCl 

;.~-111,l!tll~.l~ltIt;llllic: iLl’iCIS. i*cs;w~:ti\*cl~+. (;\ Silllililr 0l>sC.!l’\‘ilti0ll \\‘ilS IlIiLCIC II>’ I~l.\~lll.- 

‘I’( IS.’ iri t’uslwc*t (,I’ /j-I i\*cln aj*ii.s;IxLrt ii: ;lc*iil.s.) ‘I’lli.! cliil~tc~l’c~i~i~il,l~~ct~i~~ 1’(11’111s III’ tlJ13c: 

Il~'~ll'~~S~';t111illO ;ic*icls ill’l! \\‘lbII I~~~Sl~I\~l~ll I)>’ till! ilIlill\‘Si(‘l’, (;OlN} sl!~~;ll’iltilllls ;llSl) ill’l’ 

;i(*Iiic\~cd I)>* ~.l~.!c:tl’c~l,li(Il’c!?;i~ ;Lt 1’1.1 is.-+, I>Ut tllc iSoiiit!rS ill’(! IllBt l’L!SllI\‘l!(l I>\* l)iLl~1:1 

l.‘ll~l~lllilt~I,~l’iL~~II~’ in IllOSt (‘I ~111111~l11 s~lI\‘~‘llt S>‘Stl!lllS;. iLltlllll.l:,‘ll rw~luticm is l)ossil~ll! 

ill S~l~~c*t~~l Si lI\*i!ntS*'. 

Sul)StitlitiIm 111' IIJYI~IIS~*I ~,:I*IIII~) 5 onto) ;trf~~ii;iti~.* riii,gs *i , gilill l?!Slllts in C.l~!l*lX!;tSUl 

c*lilt iI m t iiiil~S, ~*.,q, ~‘llIll~~il1’C lllll.!ll~~lill;llli11~! (l’llt_!) \vitll t~*i*lAli1! (‘l’\*I*), t )I’ Ill-c’;ll’l~oS~‘- 

I)lil~li\~l~l~‘c’iiil! (20) n*itll itS /,-I~~*ilr~i~s~* tlc~ri\*;iti\x: ( 1.3). ‘I’IIU ildcliticlll 01' il l’ill’l~l~S~‘l 

;<l’c ill11 t0 it ~)lll!ll\'l riri .g IlilS ;I SillliliLl' l!I'l'l*c.*t ,c'/'. tIllI pi~S;itioliS 01' II”illiS 01 I)li~!ii\‘l;tl;tnili~! 

(I’ll(!) illlC1 I//-~~il~l~l~S~‘~~lll!ll~‘lillillliIl~~ (22) 1. ’ 

‘I’1 IO cis- iLll(1 Iwrrs-isf 11ii1:rS I If %~(l’i11’1~0S~‘l.‘~‘l’lC ~l~~~~l~~~l)~l~~i:iiii! (f I ;lll(.l I)) \VI!l'C! \\'l!ll 

Sic~~ilI’iLtl!ll 1’1’1,111 l!ill’II l>tllC!l’ I)>’ tllV illl~ll~‘Sic!l’ illlCl tllc:it’ lulsitic~lis \\‘i~rf: \‘c*r*>* c1istiric.t 1’1’11111 

tllilt of %-(llll!tll~~lclll~c~~~c~lo~~l~1i~~~~l)~l~’~’i11~! (I 7). ‘1’ll~!S1! t\\‘ib isc)liilG' Clic~il~l~oS>'li~* illllill0 

ilC*i(l.S Cl0 1lOt .Sl’]Xll’~ltl? Ill1 1~iLIJl’l’ l‘lll’l~~lliltO~~fl’illllS Cl~!\‘l!ll)1X!(I iI1 I”I~LltilIll II-.-ilC’l!til’ ilc*iCl- 

\ViltcY, I3Ut iI SiltiSf;ll.*tc1l’!’ St.!l~~ll’iltiOll l’iltl IX! iIC*lliC\*<!Cl \vitll i\Cl~lC!l~~lS ~~lll’1llll, iri t\lC! 

l~~CSi”ll~~l! Of illlllllOlliiL. (II’ I)>* 1Jil1)1!1’ i!ll!c:t~‘c)~lltc~~‘~!si~ itSin*g il 1~111’1’1!r’. 111~I ;$._+ (I l!f. 2). 

111 S;u111l11~11~~~, IJt!;LliS itttl’il~lltill~ll! to ilc’iclic’ iIlllillll iLl.‘iClS ill’(’ S;C!l_!Il tll I)L! S;1)ill:C!Cl 

tllrc~il:,‘l~out till: olutioii ~m~lilc, oc:c:tii*riri~ in rc~iol16 t\*lIic*illl\* itSSlll’iilt~!tl llflt juSt 

u*itli tlic'il.~lX~s\*lic* iIlIlill0 ill*iClS 11111. ill.SO \\‘itll tilt: lll~llt~ill ;Iliiillc~ i\c*i(lS. ‘I.1 ll!l’l!fl Jl’l’, 

trliiticm tiiiics, clctc.!imiiicvl r*cl;iti\*c! tc) fitllcl' iIlllillO ilVi(lS, CTiLIl lwo\*it.li! littlc! insiglit into 

ill1 “tlIllillo\\‘ll” u~~iipc~u~iCl’s iclcntitJ*, UlllOSS f~biltIll’l!S Of its l>ilSic: C’iLr’l>Oll Sli~!lC!t~~ll il1’(! 

lillf~\\‘ll iLllC1 tllc l)ositioil of lJllltic~I1 Of tllc tiris;ul~stittitl!cl, Siltll~ilt~!ll I)iLrC!llt l’C~lll~~l~llIlc1 

iS l’~.‘l.‘O1’Cl~:Cl. \\‘lll!ll Olll.! rC!VilllS tllilt Xt IC!;lSt illll~tlll!t’ IltlllCl~l!ll ll~~lltr’~ll 01’ Ixisic illllillC~ 

ill:itlS iLI’C> r’crt~~nimrl ;lS ~~lilllt ~~l’OtlUl~tS;, it iS cluitc l:lt’ill+ tllilt tllc: i~li!lltilii'iltic~l~ 0C ill1 

“t1111211l~\\‘11” iLlll.iIlO ;lC:iCl in I Iif )Iogical l.!Stl+ill.‘tS wcluiri!s tllc! USC of S;L!\'lT;\l incli!lwiclcllt 

~'lI1'0l1liLto~1.il~~lli~: illld l~luc:tt'ol~liot'c!tiC twlillir~r.lc!s. Ill tllis l’cS;lNY:t, Iligll-\‘Oltilgl: 1XllX!l 

~!ll!~~t~f~l~llo~~.c;i.C; (Zilll I)(! IlSCCl t0 c~tlic*iiI~* SVlJilr’iltC! tllo ili*itlic* :illiino ill*iCl frwtioii fl’~llll 

tlli~W;c of tllc lllJtlt~ill ;lll(l lxL.‘;ii: illllilll) wiils --- tlloii tllc Curtlicr rosolutioll of tliiw 

Siiii~~lur riii.sturus using ill1 illllill0 ilC*iCl il~lill\'S~!l* SllolllCl Iwrriiit till? Illflt'C i:c!t’txin iilcnti- 

liciltioll of ill<li\*itlUill cc~1llpi~Ill!lltS, illltl illSO filc'ilit;ltc tlwit' cltlilntit;Lti\'c iISSil>'. 

I'..1 .l'. iS gWt~!fLll to till! Scicnw liCSl!iU~C~ll CY.ouiic*il fo1’ tilt! ;l.\\‘ilYCI c)f i\ Swior 

\‘iSitillg }~C}}fJ\vS}li}~, ZlllCl tfl tllC! XC!c\V %~illilllCl lI.S.I,IZ. for liri;inri;tl ;lSSiStiltll!l.!, ‘I’IIC 

iL~llill0 ilC:iCl ~lllill~‘Sl?~ \\‘;LS ~~Il~~lliLSl_!d u*itli il grilllt fr’Oll1 till! :\~r’il.:lllttllYll 12CSC~lt’Cll 
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