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-supuIMARy 

.I= a c&se 6f toxic&@& analysis by &s chromatography (GC)-ma& spec- 
trom~trydata system, chemical iqnization (Cl), field ion&&ion (FI) akd electron im- 

-. patit dtita.are sh6wn to lead rapidIy to assignments for alI si&kant-Gc peaks. Y.&h- 
&b&j -data include not-only fuU spectq in the three iotition modes, but also exact 
mass~ikasurem~e~&ts in th~.Ff or CI mode. Such meksurements, obtained by a dynamic 
peak-matqhing tectique, lead to the eleme+ composition of the compounds of 
$$xst, This knowledge makes the assignment of-key Gc peaks unequivocal and 
p@idks an extreme& high level of cofidence re,oarding the identity of whole metab- 
oEite seriei. It is alsci, shown -that &e nature of the FI information is very similar to 
that obtii+frqnCI data. 

. 

INxRoqumgN 

The te&.mique -of mupied .gas chromatogrziphy-rns spectrornetry (GC-MS) 
js yi+l establihed in la$oratories c@cem& with the analysis of komplex mix&esL-3. 
.TEie i@kmatioti~ contained in mass speck -obtained under election impact (EE) 
‘@roGd+‘most of tkj evidence .formthti identi+tion of the a&y&d compounds. 
-. Cfealrly; ziny aiternative~ioniz&ioti method leading-to a .$fferent set of mass spectraI 
datd @xeaseC the ease and- keli~bility of an identikation. This is the case for soft 

.- &5nization:inc$ho&,~for. iti&& chemic@ ioniza&ofi (C@*6..or fieid ionization (FI)‘e8. 
@-Cl, ka$pl~ mo@uks qe ion&e&by reaction with IOw-ener& ions; wh&+s in FE 
.&.e plolecuis~& ioirized @$r the e&& of a hi&. electric field. Both processes place 
empj&is .oti%h~ mokcular 6r qritii-molecular ion. This-<ompfementsEI infotiation 

‘. R&e&, for -e&M &sk of compou&, molecular pe;lks -are of fitie abrindance or 
.:a-% &b&t. : : -_- 
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pumpiug sy&q A Variz+ 14W’g&chro+i~o&al& was &upl&~to.the $&tro&e$e~~ J 
via ~a~va&ble;slit~&arator adaptable .ti:a~vide r&@of-iropr-rate%; $he$$ro@&% -I 
-gra$h. was @ted --with a‘ 4-f%, glaWcolumn ,pacl&d with 3 ~~GV-l7~~+it+qerature 
prog&nmed at lW’/min betieen :l20 and -:320-O. Isobut&ne~~~as choseni. -t$$ ..CI 
reacEan* gas. -.-. 

A&y@ -iq FYI I&& ~:&rit p&&&d &I: a V&-MAT-:71 1. &&tit : 

equipp&d with the EL-l&field de&p&n $D) comb&tic&on sot&& It-titi- inter-.. -: 
fa@zdwith a V&n. 270 gas- chromatograph lay means :of a double-sta& -@eman: : 
Watson-sep+tor.-A 6-ft. glass column @eked with 3.x GV-1 wti~used in this chr+. 
matogra&, wiE& tem$rature programing between 1% a;lci 290” at lW’@iu. Both- 
GC-MS systems were connected to a Varian-MAT SS 100 MS.d&a system featuring 
a 2,34-Mword -disk. memory, dispIay unit,- and a hard-copy unit.. -. 1 

SampIe preparation 
In the case of real-life samples, in order to isolate major drug components of 

both acidic &id basic or neutral charactir, urine‘extracticns were carried cut at pH 6; 
Typically, after control of the pH, a 2Sml sample of urine was half-saturated with. 
sodium sulphate at room temperature, then extracted with three 15ml portionsof 
diethyl ether. After evaporation to dryness of the combined erher extracts, the residue 
was taken up in 0-l ml of methanol for instrumenta analysis. 

REzzJLTs i&D ~pIscussmN 

Electron impact md chemical ionization &a 
Recently, an accidentally intoxicated child was -brought to the-- Children’s 

Hospital in Hombnrg, G.F.R., and, as often-happens in such cases, lit&information 
.could be obtained about the cause of the intoxication. After emergency measures had 
been taken, however, it was important for the physician tom know- the nature .of the 
compounds involved in order to applyy proper therapy. A urine sample. ~8s obtained 
and a GC-MS analysis was requested-Gas chromatograms were obtained in the Ef 
(Fig. 1) qnd CI modes (Fig. 2), and showed the presence of-eight major &ks. AS 
all sign%cant peaks had to be identified, EI spectra were first recorded cyclically tind 
stored on the disk me&oXq- The mass spectrometer was then switched.to the. Cf 
mode and all CI spectra were likewise recorded. 

-On the -basis of comparisons between .the EI and CI. s&&tra and spectral Ii: 
braries9*10, the following assi&neuts.could tipidly. be made: peaks .I, 2, 3 .aud 4 
belotig’ to bcbital, crotylbarbituric acid,. hutalbital and cage&e, respe&ively. : 

In horder to check- for the presence -of cr&yibarbitiric acid .(moi. -wt.. -290); $3 
exact rnasS measurement of the quasi-moIec&r ioti at m/e 211 wasperformed~+.he 
CT mocle; For this measurement, obtained by the dynau& pe&-&atching technique, 
-the spectrometer, operatea in the cf mode, wz@ & for 9 resolution of.3ooO cl@% 
valley). Ex$erience has shovq?? that such a medium resolution is si&cient to .&b.@in 
accuracies of 10 pbrn or better. Allol%rbital~@&si~mol&l%r ior&e 209) Was+tosen 

-as theieference compound z&d %vai intro&c&d via’the direct insert& prObe; -me 
GC @Sk 2.&xs’&ing elutedi the ratiolb@weeu the known ex&t ma.++ of$ea& @,$nd 
-that Of the -&&n&n -at M/e 211 wastie&ur&On- the basis &~&at $hxe~ the *t 
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Fig. 5. EI and CI mass qectq of acetylaxninophmazone, 

p&sibte to search for their most characteristic masses in the group of EI and CI data. 
M&s &omatograms for ~$2 23 1 in the EI &ode (Fig. 6) and m/e 232 in the CI mode 
were-fieFfore requested, and indicated that GC peak 5 belongs to dimethylamino- 
phenazone. Full ~pecti fort& Gc peak were indeed consiste& with literature value8 
for tb$ .timpo&d 



Fig. ?. &I ma% sp+rum r&ti~e to 50 ng of ndhaqualone injected. 

The~urine .extracl sample was then injected, and spe&m were rmrded in the 
cyclic scanning mode. 411 major peaks previously detected were found to be present .’ 
in the GC t&e obtained (Fig. 8). Mzss spectraconfirmed thepreviousassignments in’- 
that molecular peaks, almost exclusively present hi the spectra, were found. at -the- 
expected m/e values, as shown in the. FI -recording for acetyhtmi~ophen~one Fig. 9). 

The exact mass of the molecular ion, relative to GC @e&k 8 @/e 245) was then 
measured at a- resolution-of 8@IO (10 % valley) ifs the .compound-was being &t&i. To 
effect this the dynamic pe&k-matching procedure described above was foli0we.d in 
tht FI mode. lIzhydrocarbon C,H% was tied as the reference compound and was. 
introduced via-the direct insertion probe. Working in the FI mode, the refereuoz peak 
at m/e 240 (M+ for C,,H,) was then used for the exact mass deterzliination of- the un-. , 



.~ w -c&es of a&de&l intoticato& GC-MS analysis in 
El mode was speeded up by suppfement&y i&wmattion_obtained 

the &ventionaL 
in the CI and FI 

modes. Znformation gained fr’om f&G mass spectra heIped to arrive ai reasonable as- 
signments &ickfy. Ex&t mass measurements obtained by the-d&c peak-matching 
procedure made these assi_~en~~unequivocal. 

The an+!& and_ interpretation of resulti were -co&pIeted within CCE. 2 h. It 
could then be stagd that the patient most probably had absorbed the drugs Opt&do@‘, 
Dolo-Ad&on@, and Veron$@. An evaluation of the ingested drug amounts was not 
possible, because the drug contents of the stomach were not determined. Besides, the 
drug cuncent&ion in urine depends on the nature of the compounds, and on the 
time elapsed after drug intake. 

~. The sample was obtined by courtesy of Prof. Ptleger and Dr. Ehrenthal of the 
University of-Saarland, Homburg, C.F.R. 
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