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Note 

Subnanomole detection of phenylthiohydantoins of amino acids after thin- 
layer chromatography 

Recently it has been shown that the linlits of detection of mnino acid phenyl- 
thiol~_vdantoins ( PTHs) on silica Se1 plates could be estendcd in thk subnanomole 
region by esposing the plates to iodine vapour before viewin= ‘T under short wavelength 

UV (254 nm) rsdiationt_ 
In two recent pubIic;ltions’-” Frei and co-workers have deveIoped a tluorescent 

nletI;l>d tbr the detection of organosuIphur compounds by using a misture ofcttlcein 

cormining a slight molar escess ot‘p:dl:~dium( II)_ DispIrrcement ofthe palladium from 
this mm-t~uorescent complex occurs in the presence ofsulphur-ci~nt~~inin~ compounds 
;tt:d‘rcsuIts in tl:e liberation af the calcein fluorophore \vhich may be observed by its 
escit:ttion under Ions wavelength LiV (366 mn) light. We have thund this procedure 
to he rtpplicahlc to the detection of suhnanonmle quantities of PTHs on thin-layer 
plates and have observed some adxmtagcs over the iodine vapour nwthod’ for the 
detection of PTHs at this level. 

Fluorescein con~plesone (ctkrin) rind palladiuni(ll) chloride \vere obtained 
from BDH (Poo!e_ G~cat Britain). 1-k spray reagent w;1s preparedx~directcd by 
Frei c*i rr/_‘-” to give ;I final solution containins 1.0 ‘-: IO-’ ;\I ptdladiun~(ll) tlild S-0 . 
10-j 31 cxlccin in acctoce-aater ( 1 :I)_ Pl2-k lwzre purchased I‘ron a - Pierce (Rock- 

krd, Ill.. 1J.S.A.) and standard mixtures ( IO-’ 21) ;I, h and c of the PTHs lvere prc- 
prired in ethylene chloride and stared in the Ui-eezer. 

Thin-layer chromu~opmph_v NXS ctxried out on ~tluminium-backed plates 
(20 Y. 20 cm) coated \vith silica gel containing a tlu0resc~ilt indicator (Kieselgel 
60F25,, Merck. Darnmztdt. G-F-R.). i\liqnors of the PTH solutions ( 1 to 10 pl) \vere 

lo:lded on to the ptates \\-itI1 a Uninwtries multi-spotter (Jalict, IL U_S.A_) and were 
separated xs described previously’. 

Photographs \\eerc taken under long wavelength UV radiation in a Chrornato- 
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vtw uicwx (Ultra-Violet Ptxxlucrs. San Gabriel. CaliC, U.S.A.). Routinely a 
Pdriroid Land Camera Model CU5 (Polnroid, Cttnibriclge. Mass;._ U.S.A.) wirh :I 
5-in_ lens ( - !_5 likr) \v;is rested on top oftlic tiltcr in tl~rCl~romaro~~tc~tt~J the tihn 
(l-ypt‘ 107) \\‘a csposcd t-or 5 stz itt l= 16. 

RESULTS AED DISCUSSION 

After thin-la_ver clirotiiaro~rzipli~~ of the PTH standard solutions, rhe solvent 
was alkwvd to cvaporatc in 9 l~ittnc hooci xxi the plates \\cre sprayed very lighdy 10 
**iv-c a Eaittt pink background with the p3lluJilttii-ctllccin ( PdC) rcagctlt. Fluorcsccti1 z 
spols. due to cdcein liberated tioni rhs pdladirttii cotiip1c.s in the presence of die sttl- 
phur-conknin PTHs, appeared ttltnost immediately: PTH-proline was the only 
exception in that the tluoresccncc developed \-et-_\; slo~vI_v mid did not ttttaiti the s;~tnc 
intensity as equivttlent concenmnitms ofrhe orhcr PTHs. WC observed that the hack- 

grounct fluorescence of the chroniatoprati~s graduali\- iticrcascd on standing but tlicre 
KXS no appreciable chrrng~ to thr tyc for at lrast z.tn hour afier spraying (e_xcept l-or 
PTH-praline). Unlike Frei L*I rrl_‘.-’ Ik qutllitarive \vurk \\r’ t~ound rhar hutniditv con- 
trol \ias not necessary tbr PTHs since thcrc xts no obvious dift‘ewnce in stabii-ity on 
sroritig the platss under ditti-rent conditions of humidity_ Partial t-csmration ot‘tluores- 
cence \Y;LS possible by t-e-applying anorhcr light spray o1- PdC. This hehaviour is in 
contrast to that of the PTH-iodine cotnplex which rapidly dissociates on rctnovity 
tlir plaW t‘rotn the iodine tank ttnci is tlicrefiwc unsuitable 1-w an- sitbsequetir quatiri- 
kttive tneasuretnmts. 

Fig. 1 clearly detnotismttes t!ie s;rtisiti\ it>- of the PclC reagent: utidcr hmf UV 
(366 nm) radiation PTHs could hc locarcd at the 0.1 nanomolc ltvcl as ycllo\v-~recn 
tluar~scc‘nt spots. This ligurc‘ aIs0 shwvs the tnitcli weaker response 0bscrvcJ in Ilic 
prcssnce 14 PTH-praline (the t&test tnovins spot in srttndard a)_ This PTH is hardy 
disccrnihlc :it rhc 0.5 tm~otnolc levtl c\-en rhlwgh the photn~r;tph xts rakcn Z h ;dtcr 
sprr?_\-itig Yc~crthelcss Ihc dcwlopmct?t ol- ;t fiuorcscent spot is a distiticrivc chat-ac- 
rerisric t;w the identiticrtrion of PTH-prolinc and has hem uwtitl in this respect tiv 
satiiplr~ tiom the protein st-qucnutor_ 

The PdC spray reagent is also suirahtc for rhc detection of the basic PTHs cd‘ 
arginine and histidinr tit the 0.1 nmole range_ PTH-argininc reacts in tlrc cspec-ted \\ay 
lo liberrtrc the vellow-green dcein fluorescence but PTH-histidine gives ris;r to a blue 

Iluwescrnr entitv. We later observed that PTH-l~istidine by itsclt‘giws rise to ;I \.iolct 
lluorcscent spot-in long ~va~cleng_th UV liglir, hcncc rhc unique tlitorcxcticc obscrvcd 
t3r PTH-liisridinc on sprayin g with the PdC rcr,tg_etir_ This charactcri~tic has app:trt’tiL- 
I>- not beet: reported pre\-iottsly at-d sliou!d Ik5likt~~ rhe dt‘teciion mJ id~n~ilicatiatl 
of lli?;tiditi~l rcsiducs during prorsin sequencing_ Xlorm\-et-. \\e ohscrvcri that both 
PTH-histidine and PTH-arginine could he detsctcd at rhcO_ 1 ntndc Iced (which in ths 
c;~sit‘ of PTH-kistidinr represents a consideruhlc itxrease in sctvGtivit~5) md clinkares 
the nwd fix sptxitic tests Ibr rhesc basic dcriuatives .\vhcn they arr scparartxi using rhc 
method 01‘ Ina~atni5_ 

Unespcctedly, the thin-In_\-er tnatt‘rial \\;ts i~~utici to alkct the results qitile 
drz.t4callyr silica gel plates \i irhout ;t fitorescrtit itidicakw slio~wcl only ;i very weah: 
dcciti tlu~~resct‘ticr‘_ \vhercas plates cimtaitiin= ‘* ;I fluorescent itidicaror yielded rlic 
rcsulrs shown in Fig_ 1_ According to West” the tluotcscetit ititairity d c:tIwiti is 
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the PdC complrs- Tlze only time we have encountered problems with the PdC reagent 
w;ls during a study of the effect of mercaptoethanol additions to the reagents in the 
protein sequenator- Small amounts of the reductttnt acre acceptable in the coupling 
buffer but otherwise the addition led to escessive background fluorescence. Presumably 
this wiil rrlso.apply to the use of other thiols, for esnmple, dithiothreitol’j and 1,4- 
butanedithioI*, in the sequenator- 
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