
Note 

Side the Edman degradation has become aut~mated~-~, improyep,ents in the 
methods for the rapid and ser~itive identification of the t&ohydantoin de-&a&-es of 
spfit off amino acids remain one of the main goals in the dete_mination of the primary 
StrUCtWfZ Of pK%inS and peptides. Apart frcm thin-Iayer chromatogaphy, the most 
comEnody Used techz@Ues far the SeparatioB and afSo fOF the qWfftitation Of ph@- 
(PTH) and methyl- (MTH) thiohydantoin derivatives obtained in sequential dega- 
d&on of proteins are gas-liquid chromatograp~_~~J and mass spectromeuys*S. 

The main problems with afi of these methods are the separation and iderrti- 
fication Of the histidine and argfnine derivatives. These derivatives either have low 
volatility, are thermally decgaded during anal@ or require large amounts for identi- 
fication by chemical method s. Hydrolysis back to the free amino acids and their 
determination in an amino acid anaIyzer are both faboriorrs and difEcult to carry orrt 
0~ the micro-scale. 

For high-sensitivity sequencing work, phenyl [%]isothiocyanate can be used’. 
However, this reagent doubles the costs of the sequencw chemicals in sorid-phase 
work. 

~a& OI-I Our previous methods for very serzsitive and rapid m&i-sample 
identificafion of PTH- and MTH-amino acidss-~*, we have developed two solvent 
systems that are s&able for separating and identifying the arginine. h&id& and 
cysteic acid (CyS&H) deevafves- on polyamide sheets in an extremely short time. 

PTH standards were products from Serva (Heidelberg. G.F.R.). The IvfTH 
derivztices of argitiine. and cyst& acid were purchased from Pierce (Rockfard, III.; 
U.S.A.). MTH-His was synthesized as described by Kulbe 2nd Nouseira-HattesohlLO. 
MicrOpolyamide F-1KK.l sheets from ScXeicher & SchiiIl @ass& G.F.R.) or from 
Cheng Chin Trading Co. (Taipeh, Taiwan) were used with similar results, Solvents 
of an&6caLrezgent _gade were obtained from Riedel-de Waen (SeeIze, G.F.R.) and 
Merck (Darmstadt, G.F.R.) (butanol-1, f@r.-butanol). 

The derivatives of the polar amino acid- c a@ine, cysceic acid and histidine, 

Which remain in the aqueous phase dorm, _ = er;traction of methyl- Of phenylthio- 

hydantains, were recovered by 1yophiEzatioo and L --dissolved in methanol. after the 
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appIic2tioa of aborrt f frl of sample cm to the 5 x 5-cm sheets using disposable 
nicxocaps, ascerrding t,hln-&'eF chomatography was carried ant in covered 250-M: 
$ass beakers corrtai&~g 2-5 mt c$ either solvent A or solvent B, which had the 
foliowing composit2ons : A, etkyf acetate-brrta.noGI-g!aciaf acetic acid c-15 :I0 : 1) ; 
B, ethyl acetate-i~rt.-butanol-~~~i~~ acetic acid (35 : IO : 1). Each of tke solvents con- 
tained 2% ng!iil of the Errcrescen~ indicator 2-~~-rerr.-brrtylphe~y~~-~-(~~-b~~~e~y~y~~- 
1,3,4_oxadiazole (butyWBDj_ 

Chroma~ograpky was teerminated after abost IO min. The sheets were removed, 
dried and examined under shortwave UV light (254 nm)_ The kistidine derivatives 
2re easy to identify by tkeir yellow coEorn r in tke ultraviolet and visibIe range. 

RESULTS AND DlSCUSSION 

Using one-dimensional chromatography, the MTH and PTH derivatives of 
ark&ice2 hicddine and cysteic acid were clearly separated in each of the new solvent 
systems (Figs. I am ’ 2). The detection limit of this method va-ies between 50 2nd 
300 pmot&, as demonstrated previous!_P-L”. 

Tkerz are oniy minor Werences in the separations obtained with polyamide 
sheets suppried by Schleicher & SchilIi and Cheng Chin. A ?re-rum with the latter 
plates, however? is esserrtiai for good separations and improved contrasts. The R, 
valces for the MFH and PTH derivatives in solvents A and B fcr botk types of sheets 
are given in Tabie I. 
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Fig. 2. UV photogzph of 21t original chronatogram OII 5 x 5-cm F-1700 polyamide sheet from 
Schleicfier & S&X in solvent B (ethyl zc2~fe-terr_-butulo~-~~c~~~ acetic acid, S:fO:I, containing 
250 mg/l of butyl-PBD). CA refers to cysteic acid derivztixs. 

The results for the separation of arginine and histidine thiohydantoins cbtained 
with the new solvent systems are much better than those previously reported by Rabin 
and Darbre:’ and by CWF group - . ' la If boEh sides of a 5 x 5 cm plate are used for 
application of sampIes and standard, at least 12 individual derivatives SZUI be pro- 
cessed wit!& 10 min. 

In the future, the more frequent use of methyl isothiocyanate instead of phenyl 
isathiocyanate in automated liquid- and solid-phase sequencing work is to be expected. 

TABLE f 

RF VALUES FOR THJZ M-IX AND FL-I-l DERIV~TTVES OF XRGINENE, HESflDINE AND 
c%‘ST-EX ACKD ON SCHLEKHER & SCHOLL AND ON CHENG CHIN POLYAMEDE 
SHEETS AFTER C~RO~ATOGRAE%Y TN SOLVENTS A X’TD B 

-__. ~--_____-~ - 
Saheni Amino acid Schleicirer & Schii!l Ckrig Chin sheets 

sheets 
-__ ----. 

Mi=?v PI-If MT-H PTH 

x kg 0.50 0.50 0.44 0.4s 

CySO,K 0.00 o.eu 0.00 am 
His 0.85 5.83 0.8’ 0.52 

T% kg 0.29 0.28 0.30 0.30 
CyS(T;H 0.00 O.co 0.00 0.m 
His 0.76 0.7s 0.80 0.79 

.__p-- 
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This re&zent introduces z kwer level of background imptities i&o fhe~samples tmd 

its use therefore shotrfd &ow the idez&?cation of products of more sucxxsSive 
degrada’km cycles ‘&an b&&e. Be&use & ~&hyI isotiocyarrate de&dation ccxwer- 
sion to the MTE amino acids owu~s spontmeously, the time required for ezch cye:e 
vJgg be shofiened=. 

To summarire~ the n&v soIvcnts oEer -z sensitive 2nd ‘rapid means for the 
identifkation of the PTE and MTE derivatives of arginine md histidine, which 
previous& were very difEcult to separate by other techniques such as gas-liquid 
chromatography, thin-layer chromatography and mass spectromeWy. The method is 
very mpid znd simpfe to amy out 3nd can therefore k used for routine czontrol of 
the aqueous extraction; phase tier rhe conversion to the tiohydantoin am@ acids. 
ft wtli bz z v&able adjunct io the quantit&ive methods applied in manual and 
particrrZarIy automated sequence vmtk. 
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