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Detection of penicillins with chloroplatinic acid QVI thin-layer 
chromatoplates 

There arc scvcral chemical reagents that can be used for the detection of pcni- 
cillins on thin-layer chromatographic (TLC) plates. However, most of them arc 
neither specific nor sensitive enough (iodine vapour, sulphuric acid, potassium per- 
manganatc, iodine-potassium iodide-ninhydrin), wllile the others arc more specific 
but not sensitive and it is not easy and simple to work with them (iodine-nzidc, 
nitroprusside, chlorine-toluidinc, iodine-starch), Thercforc, it seemed of interest to 
seek a reagent that woulcl be both sufficiently specific ancl sensitive for penicillins. 

Chloroplatinic acicl 1, the so-called 1)latinum reagent, is very often used in 
amino acicl biochemistry as a specific and highly scnsitivc rcagcnt for the chromato- 
graphic detection of thiocther amino acids. Rcccntly, it has been found that it also 
can be usecl for the detection of many organosulphur compounds*J. Since the pcni- 
cillins are also thiocthcrs, we consiclerecl chloroplatinic acid as a possible reagent for 
their chromatographic detection. This paper describes the use of chloroplatinic acidr, 
in a slightly modified form, as a highly sensitive ancl a specific reagent for the rapicl 
ancl simple detection of all penicillins and penicillin-related substances on TLC 
plates. 

The compounds used were obtainccl commercially or synthesized in our 
laboratory by stanclarcl proccclures 4. Amosicillin, fluoxacillin and propcnyl peni- 
cillins were kindly given by Dr. U. VNXAVI, I.&I., Milan, Italy. 

Solutions of the testecl compouncls were freshly prepared by dissolving them 
in water, buffer or organic solvents in a concentration of I0 or I00 pg/ml. Alicluots 
of r--z0 ~1 were spotted quantitatively on TLC plates coated with either Silica Gel G 
(Merck) or cellulose (Merck) in stanclarcl manner, The TLC plates were developed 
one-dimensionally with one of the following solvent systems: (A) +butanol-cthanol- 
water (1z:8:2); (R) ?I.-butanol-ethanol-acetic acid-water (50:15:15:20); (C) II- 
butanol-acetic acicl-water (60:x5:25)* The solvent front was allowed to travel IO cm 
from the starting point. The developed plates were thoroughly dried ancl the spots 
were cletected by spraying with a cllloroplatinic reagent comprising I ml of 0,20/O 
PtCl, solution, 0.1 ml zoo/ I<1 solution, 0.x ml of 3-4% HCl and 20 ml of acetone 
(pa. grade). It is convenient to combine the preparecl solutions of PtCl,,, I-ICI and 
acetone and to add the I<1 solution just before spraying; these two solutions 
stored in refrigerator are stable for several weeks if kept separately, but the final 
combinecl reagent is stable for only I clay. 

The chloroplatinic reagent used in this work is qualitatively the same as that 
proposed for paper chromatographyr, except for the concentration of PtCl,,, which 
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TLC plates: Silica C&l C. Solvent system: rr-butand-ucctic acid-water (Go :r5 :25). 

Rr.* vultrs 
x IO0 

. . . .__........... .._. . _. . . ._. ._ ,, . _. 
G-hminol,cnicillilnic acid 
Pcnicilloic acicl 
Ponilloic acid 
8-I-Iytlroxypcnicillic acid 
Penicillamino 
13cnzylpcnicillin 
Ucnaylpcnicilloic ~cirl 
I3cneylpcnicillcnic n&l 
l3cnzylpcnillic acicl 
Bcnsylponicillinic acid 
Ampicillin 
N-BOC-Ampicillin 
Amoxicillin 
Hctncillin 
Epicillin 
Tl~cnoilpcnicillin 
Tritilpcnicillin 
Mcticillin 
Oxncillin 
Cloxacillin 
Uicloxncillin 
Nuocloxacillin 
Plicnoxymcthylpcnicillin 
~-I-Iyclroxy-z-mctl~yl-5~pl~cn.yl-2-propcnyl~~~~~icillin 
z-Mctllyl-3-plicnyll,ropcnvlpcnicil~icillin 
2-Methyl-2-plicnylpropcIlylpcnicillin 
G-Aminopcnicillnnic ncid sulphoxiclc 
l3cnzylpcnicillin sulphoxiclc 
Plicnoxymcthylpcnicillin sulphoxidc 
Tritilpcnicillin sulpl~oxiclo 
l3cnzylpcnicillin bonzyl cstcr 
Bcnzylpcnicillin ethyl cstcr 
I~hcnoxynicthylpcnicillin bcnzyl cntcr 
Phcnoxymcthylpcnicillin sulphonc 
Bcnaylpcnicillin sulphonc 
Tritilpcnicillin sulpl~onc 

n Avcmgo vnlucs from tlircc chromatoplntcu. 
rd. = not clctcctctl over 20 pg. 
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is four times higher. In this way, 8 better contrast on tlic TLC plates bctwcen the 
spots and tlic lxwl~ground is olAx~inec1. The contrast is also improvccl by cxpnsing 
tlic spmyecl cliromatoplates to I-ICI vapour, After spraying, penicillins nncl rclatccl 
coml~ouncls at once give a white spot on a red-purple lxukgrouncl, sulpl~osides give 
il yellow to yellow-blue spot nftcr scvcrnl minutes, wliilc sulplioncs cl0 not give ;I 
colour rcnction at all. Tlic spots are stable for nt lcnst 24 11, provided that tlie ambient 
air is free from alkali (even cigarette smolcc) ancl plicnolic conipouncls. 

The results old3hccl with many lxmicillinic comlxmncls (Treble I) unambiguously 
inclicatc that tlic cldorol~latinic reagent can bc usecl successfully for tllc clctcction 
of all penicillins aticl practically all penicillin intcrmcclintes nncl lhhgical metal>- 
olites, We have not found any cliffcrcnces in sensitivity and bclmviour lxtwcen 
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silica gel nncl ccllulnsc lhtcs and tlic cliffcrcnt solvent systcins usctl. horn Tnblc I, 
it can bc seen that tlic limit of clctcction for penicillins clclwnds on tlw nature of tllc 
acylnniino side-chain. Tlic cl~lorolhtinic reagent is highly sciisitivc for scvcral 
con~non penicillins (penicillin G, penicillin V, ampicillin, epicillin, nmosicillin ancl 
hctacillin) mid tlicir ndxholitcs; tlic limit of clctection varies from 0.05 to 0,3 pg; 
the sensitivity is the sninc ils that obtainccl by n~icrobiological lwoccclurcs. Tlic 
nicthod is less scnsitivc, hut still aclccpatc, for iaosnzolinic mcl prolxmyl penicillins, 
penicillin cstcrs and sulphosiclcs. 

Since this rcngent is scnsitivc, specific am1 gcncral for a.11 pcnicillinic substmces, 
it is convenient for clironiatogral~l~ic use in lhAicniical, l~lwmncologioal and chn- 
id stuclies. 

Rcceivcci Octolm 23rd, Ic~p 


