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SJ-IOR’I’ C.OIWV~lJNIC.i\‘L-IONS _..__ __.... _._._ . .~ _ _ ._._. .__.__ 

On the suitability of Light Green as a stain for the quantitative 
evaluation of proteins in paper electrophoresis 

Tlic quantitative ex*aluation of proteins in paper clcctropliorcsis is based on the equal clye-l~incling 
capacity of cliffcrcnt protein fractiolw. Light green (J-C;), first proposccl 1)~ C,\sP,\NI nN13 MAC;IS- 
‘I’li IS’lT 11) Was chilnlld t0 satisf\: sLlCh a CritCriOll. :\lllOll g the various protdin stains used in paper 
clcctropl~oresis that clc~ ilot salisl’y the ~~~~J\t~-lll~~iti~)liC~~ fundamental critcrirm ror suitn],le clyes 
LG seems to be a special one. 

In this paper an attempt is nlacle to ascertain whether LG is suitable for the cluantitxtivc 
estimation of proteins, This involves nn investigation of lincarit>* of clyc uptnlcc as a function (-,I: 
protein concentration as \vcll ;LS of the protein surface area on paper. 

Iii addition, the gcncrnl properties of the close, ancl the best conclitions of staining ancl clution 
arc presentecl. 

I.,ig/r/ greerr (LG) is ;I tlcrivativc of crvstal violet in which ;L se\-cnth nu2tliyl group has been in- 
trod~~ccc]. It is R basic clye, mol. wt. 4.58. ‘l.‘hc! TAG usccl in our espcrimciits was a. Geigy (Switzcrlnnclj 
product. In orclcr to clc~~lop the 1’111 I colour, the spcct~ol~liotometric analysis of the cl>72 was n~arlc 
at rOCJ111 tclllpCr~ltLlre in 0. I hT NaOld, ‘ZO-2-j min after aclclition of glacial acetic acid (39:,, t-/i.) ; 
a l%xl~iimn spectropliotome~e~ m.otlcl IDLJ was LISC~. 

.Serlr/u profci?~s. In our espcriwcnts pure human albumin and y-globulin (kindly supplietl 
1.y Istituto Sicrotcrapico Italiants) were usccl. Two .j”/& stock solutions were prcparccl in 0. I .j 

A// NaCl, from_ whicli dilutions of OS.?, I .0, 3.0. s._jy{, wcxc iilaclo. The protein concentr~Ltir:~n LVILS 
cl~ccluxl b>v the biurct rncthocl, according to GORSALI. et url.“. 

I>Li@/‘. The paper LlSd thrOllghOLlt Ollr CSp~rillwiitS \\‘XG \\:h~LtTll~LIi NO. 1 f01- c]Ll-OnlntoRral,]l!‘. 

P~~JcefL’rrro. Tlw mcasurcincnt of clyc uptake l.~\r proteins and tlic calculation of results wcrc 
inarle according to the inetl~ocls clcscribccl in prc~*ious pa.])ers:3~‘1 v B. -r11c conl]~lcte p”Ococllirc! can I,0 
srlmmariaccl as follows: prqxuxtion of proteins spots on filter paper strips L>!* \xr>*ing the atiwunts 
of each stanch-cl clilution: staining ; rinsing; drying; nieasurcnwnt of surface RI-CCL -cJf each spot; 
clution and rncasurcinont of the cl\-c elutocl from each spot. Staining, rinsing, clr)*ing and clution 
arc clcscribed in clctai I. 
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Fig. I. .~\l_w.~rption spoctrunl of .LG in 0.1 N NaOH aflcr aciclification with glacial acetic acitl 
(for cl&ails set test). 
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Fig, 2. IJpt:~ltc of LG Lq- nlb~ltnin (--O--O---) ant1 I>>* ~~-~I~~.~l~uliu (--O---a----) IICI- llnit weight. 

I?ig, 3. C!~>tiIltl_! Of 1-C; I)>* :~ll~iimin (---O----O----) :~ntl I>>* yfilol)iilili (---O-----O---) lwr’ tinit nixn. 
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tlic lxlinvif~itr ol’ all)~iniiii ant1 3 I-glol.>~ilin wit11 I’l!,$$LI’CI to I.(; is \‘C1’\’ similar iii tllc: riLllgC CJ._j-2.0 g 

protciii I;{, . Fig. 3 shows tlic coiirsc of tllc /cg lAG/nin12 spot ratio wii:li increasing pwtcin conccntra- 
tion. Accorcling to tlic liyilrc:, tlic cl>*c-binclin g C;l}JiLCit\* 01’pglol~illin SCelllS to Iw S~~liLIlcr tllnn tllat 
01’ albumin at higher cc-)ncciitratiolis, \vlicrc ;L snturati;,ii \*aliii: is ;Lttainccl at ‘zf;(, I’or both proteins 
On tlic other liand, at a protc~in coiicoliti~ntioii 01’ less than I ‘;,(, , tlic Ixha\*ic~ur is tlic i’c\72rs;ic. 

I liscvssiorc 

~\ltliougil tllc a\*crag:c 1.G uptaltn I,!* pwtcins is Wlilti\‘cl\~ liigll ils conlp;Lrc~l wit11 th:lt 0I’ I~lWIllo- 
pl1cnol tlllc:’ , ancl iicl~rI\* sirnilnr to that 0I’ :\acxnriiiinc 13:‘J antI ,\ii~iclr.JscIi\v~Li.z i 0 I”, the c.stiiiction 
ClJCl’fiCk?nt for 1-C; is tlic lo\vcst. so that tlio ~~tl\~illlt~l~l~ olTcr_oil I>>* tlic first cliaractoristic is crlllccl- 
Id 011t I+- tllc soconcl. 

*,hC f’llIlCkLlllelit~l~ I’c’LLS(Jll \vh>* .k(; iS ~lilsllit~l~.J~C! l’Or thC! llLi:Liitit~Lti\‘e cstiili~LtiCJli Ol’ llrcJteillS 

in paper clcct~~)l,lic,Jrcsis, htli 1.)~ c!lLitic.Jn and, cc.~iiscc~iiciltly, 
bI2tWccll dye IlptkLkc ~llld lJIY~tc;ll ~~JllC~~ltr~Lt~~.lll, 

bv scanning, is tlic noii-I~‘-~Jl~c)~tioYinlit\ 
(!\‘Cli \vhcll ~OfliC OthFI factlJrs SllCh :LS tilllc CLnd 

tcrnperntilrc rJl’ ilr>*ing, time of staining etc., arc lccpt constant. 

Altliougli the clyc iiptalw is soniewliat similar for both pmtcins f)\*cI a rather wick rnrigc of 

conccntrntions, which was ELISO obscr\*cd iii the case 01’ IJI-oiiioplienol LIIIIC: and nigp)sinc”, it is not 
possible to take clclvantagc! of this Cact, 11ccn~isc uf tlic stccpncss CJ~ tlic ciir\*c in Ijig. 2,. 

From this simple case, involving only two prvtcins, it can Ix infcrrccl that in a mcwc colllph% 
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l Postal atlclrcss: Istituto cli I~isiologia l.inwna, UnivcrsitA cli Xapoli, S. :\ntlrcu tlcllc I~amc 8, 
Napoli, Italin. 

Nigrosine as a stain&-for quantitative estimation of serum proteins in 
paper electrophoresis 

'I‘0 tlic: vario~is iI\32s l~scrl for Stitillillg proteins iI1 p:Lpcr elcct~c.,i~llorusis. ElIlCJthW 01’lC h:LS ~“CCllt~>~ 

I-xxn adtlccl, naincl~* nigrosiiw ( I\! 1 G), wliicli wits propcwxl II!- O12-rIi:cA in in short note’ . 
'.l'llC plTScllt p;ll?Cr ClCELlS \vitli iL Stlltly Of tllC ~c~icral prolwrtics of this cl~x, partic~il~~rl~ its 

intcrnction with scriirn proteins on lxLl)zr, i.lllCl tllc rcslllts iLI’0 CoIll~~~lW!cI with Work carriccl ollt in 
rcccnt \xmrs’~,:J, 

‘I‘l”lc main puI*p.Jsc was to cllccl- , tlic tlyc-binding capaciL\. of lm~tcins at vnr>*ing III-otcin 

ccJnccntrations am1 s~irfncc arcas (311 paper. 

Tlic absorption analysis ol tlic clyc in 0.01 N Nn(> i-1 \\‘il_S Ill~lllC iii il. I -cl11 Cell, i1t l~O(1111 tClll.- 

l>criLtllW, in tllC .HCClCllliLll Sl~C~tl-l~l~ll0tOlll~t~l~ 1110ClC?l I~)lT. 

S’f!V1//Jl /mlc?il/S. I-l11mnn xlbiiiiliii ;incl y-glol~ulii~ I’ractions (1~1. tlic c011rtcsy or Istitlttc) 
Sicrotcrapico .ItnIiano) wcrc iisccl. Tlic: clcctroplior’ctic l~onicqmcit~* was clicclwcl 11y free clcctro- 
l>liorcsis ilccfJrC~ill~ to ‘I’isclius. Two _j’,Q{, stock sullitions of the ~mxtcins wcrc mnclc iii 0. I _j :1/ Na(‘l. 

:I’lic protein concciitration was clctcrminccl accc.~rcling to Ch:,IzNi\I.I_ cl r/l.“. 
./‘f//x’/~. \\:11at111.a11 No. I wiis usccl in all cspcriiiicnts. 
Ii-stirrrtrliorl of dye .11/7/UkC. l)iliitions ranging Trot11 0. j to _j’:‘:, wct’c ~~rcpu~xxl fr0In tlic all)liniin 

xnrl y-globiilin stocl c sol~ltions. I<y incans of an /\glil mlcJxrs~*i*iiip2 cnch soliition \vaS npplictl. iii 
clrlplicatc. to IX1pCr strips L{ cl11 Ivitlc, ilS Sl>OtS 01’ .j. IO. 20, 30, .fo //I. Tlic p;ilm* strips wcw cli\*iclctl 
by pencil into scluarcs of ;I :< _t cm, and tlic protcii1 solutions wcrc applicil in tlic ccntcr of cnch 

sclllarc. ‘I.‘llc pmtcin spots xvc’rc lirst clriccl in ilil’, tllcll :Lt 10.j” in tllc O\'ClI fol* 1.j min. S~ll~Sl2f~ll~lltl>', 

they wore plwccl for lo niiu in ;L st)llitirm 1~1’ N IG (I cJ$ in 1 ‘,!,i_, acetic acid). ‘I’lic paper strips Wcrc 
wasliccl in i [y. acetic acicl until tlic baclzg ~C~lllltl I3iLl>Cl’ \vXS l’i\lC IJILIC, iL ftCl_ \vliicli tllC>* \vCW illl(>\\‘ctl 
tx~ dry at room tcnipcrature. ‘Tlic long and tlic short asis or tlic spots I\-crc acciiratcl>* mcxs~~rccl. 
:~ncl the surI’acc ;~rwL w;Ls calculntccl IJTI tlic ~Lssiinil~tion that, xvhcn not pcrfwtl~- circular, the: 

spots wcrc alqm~simatcl~* elliptical. The paper strips uxrc cut in Sqlli.L1’C picccs (-1 >: -1 ctll) ant1 tllc 
~1~~2 clutccl II!* soaking tlicm in 10 nil of 0.01 h’ NxOI-1 for 20-2-j min. 

Rccc~vcry cspcriments sl~o\vccl tIl;Lt tllc l~llltilJl~ \v;~.s aln~C)stz complctc. \\‘hcI~cx~cr tllc c:~l_inctic~11 

cscccclccl o.Soo, tlio resulting blue soliltions wcrc clili~tccl 1)~. adding 1znc~wtl iltnr~llnts of 0.0 I h: 
N a0 1-I * 

Tlic ariioilnt ol’ nigmsinc cltltccl from each s~x..)t \vas clctcrniinecl sp”ctropl~otc~,ni~‘t~i~;llI!’ ilt 

.jGO ill// b!* C0llllXl~iSCJIl with Ll StZLllCl~LlT1 ClII’\‘C. This ciir\*c was prcpnrccl with soli~tions of ii I G in 
0.01 N 1NitOl-I with rcgulnrly iiicrmsin g cnJiccntrntioJis from 0 /ig to 90 i/g per ml : tllc SlOpC 01 
t11c ClIl’\‘C \v;\s 0.01 12. 


