NOTES
CHROM. 662

‘Gas chromatographic determimation of preserwatiives im fioodi

The determimation of preservattiivies im fiood imwolves tihe extractiom of the
preservativie from the food. Two metlvods of isolkatiiom are gemerally- usedl, depending
on the properties of the preservattiive, wiz. steamm distilkaftion, wibhere: tle preservative-
is separated firom thre food sample wmd them estrmacted firom the distillate b an
organic solvent!-3, amd direct extmactiion of e preservattive: from the food sample:
by an orgamic solwiemt? 0.

The procedumes msed fior the subssquent determimatiom of the preservatives
vary from spectrophotomretmic metirods im e wisiblke, TW amd IR regions. tow tliin-
layer and @gas chromeatograplic metivods. As e gas cimomuatiograpibiic metihodis?. 7910
seem to be the most practical, we liawe maed these metiiods fior some: veans.. Here
again we must differemtiate betweem imjection of the preservative without anw
modification ©on to polar columms®* amd imjection affer comsersiom imto am ether or
an ester’t.1.12, We hawe tried injectime e free adds om to polar coliwmns®, as
NrsmIMore® did, hat Ffoumd tire myetlhod matther diffficmlit hecanse: thhe: standbrdl curves
varied with time, as was also meporttad by NopE asmp SmaswEs®. For that reasom we-
switdhed owver to conwversion to sillyll ettinens*.,

Experimental

Preparation of samjplies. For the prepamatiom off sammpikes off mammaladies,, mustand.,.

mayonnaise, sardimes im oil, cammed tummy amnd mamgarme: 10 g of tihe food and! 6o g
samd were thoroughly miiwed im amn erdemmeser flasik. Aenr e additiom of 3; mll 25%,
H,S50,, the mixtune was extmacted thmee times witlh 3o mil etiler brx agitating the
ground-glass stoppened flask wigornomsly fior at lemstt 1 muim. Tike presercvatives: were-
then extracted from the etiver Ty two extradtions witlh 20 mil e.x N NXaOHL. (After
eadh NaOH addition 1o mi satumated NaCll sollutiiom were: adidiedl)) Tie aqueous- laver
“was mewtralised wiith HCI (x:3) to te end poimt of e Netivl Red indicaton.. The
preservatives wene them extracted fmom tie add agmeons pihase witlh one 1oo-mli
and four Fo-ml portions of dilonoformm.. (After e first adidiittion off dilloroflormm another
To ml saturated NaCl solutiom wene addiedl)) Tie estracts tins: obtaimed! were: passed)
through a fumndl comtaiming ambhwdmoms NS0, A wasthimg procednne as: diescribed!
below for Ibeer amd wime «cam :also he necommended. Affter comcemtratiom of tite: com-
bined dhloroform extracts im @ KodemaIDamish ewagporator om a water-batih to
approximately 3 ml, the lower meceivimg tmbe of tihe Koderma-Damisih evaporator
was directly heated om @ waterdhatlh at 6Go* and comcemtratied uwnder a carrent of
air to approximately 1 moll. Ome mmilllillitme of imtermall stamdaod] (4 me mll metiicl gallate:
in pyridine) was then added. Tie 2 ml ware concemtrated to approxdmately 1 ml
and ©@.2 ml N, O-bistrimethyisilvlacetamidie (B54) was addledl. Tiis mixture was.
heated under reflux for 135 mimn at Go °. Tie solutions were tihem readi for gas: clitomato-
graphic analvsis.

For the preparation of beer @and wine sumples; 3 mill 25%, H.S0), were adided!
to 20 ml beer or wime @amd txe miisthume was extiractied! three: times: witlh 30 mill ether
by agitating the stoppened flask vigonomsiy fior att leastt 1 mim. The etliereal laver was.
then washed with 30 mil water.. Afftter e wasdhimg stiep tihe: preservattiives were extracted
as described abowe.
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" Silanisation. The silanisation methods tested were: (a) the method of SWEELEY
et al.'®* — hexamethyldisilazane and trimethylchlorosilane; (b) the method of
BroBsT ANXD LoTT"¥ — hexamethyldisilazane and trifluoroacetic acid; (c) trimethyl-
silvlimidazole; and (d): N,O-bis{trimethylsilyl)acetamide (BSA)5.36, Some diffi-
culties were experienced owing to the amount of water in the final extract. Therefore,
under the conditions used, the best silanisation reagents were those described in the
method of BroesT AxXD LoTT™ and BSA. Trifluoroacetic acid also causes trouble
as it corrodes the detector electrodes. With some detectors, for a fortnight after sample
injection the electrodes were completely corroded. The best results were obtaimed
with BSA.

The most attractive points of the silanisation process were: (a) the ease witlh
which derivatives of all the preservatives examined (benzoic and sorbic acid and
the propyl, ethyl and methyl esters of p-hydroxybenzoic acid) were obtained; (b)
the very reproducible standard curves obtained day after day; and (c) the high sta-
bility of the silyl ethers (the same solution injected the following day giving mearly
the same results).

Isolation of the preservatives. The esters of p-hydroxybenzoic acid are not wver
steam volatile, so the steam distillation method can be used only for the quantitative
isolation of sorbic and benzoic acid (Fig. 1). Fig. 1 shows that the amount of ester
left in the residue in the flask is nearly equal to the amount in the distillate. On the
other hand, several methods based on extraction with an organic solvent?-* give
good results on some kinds of food but very bad recoveries on other kinds of food.
The extraction with ether as proposed by GROEBELY is indeed satisfactory for fatty
food, but not for food such as marmalade. Another problem is caused by the extrac-
tion of the preservatives from the ether solution with 1 IV NaOH solution. This concen-
tration of NaOH causes hydrolysis of the esters, especially the propyl and ethyl esters
of p-hvdroxybenzoic acid. This was easily demonstrated by the supplementary peak
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Fig. 1. Thin-layer chromatogram of a mixture of sorbic and benzoic acid and esters of p-hydroxy
benzoic acid. D and D,, refer to 5 and 10 ul of the distillate, and R, and Ry, to 5 and ro pd of
the residue, respectn ely. + = Sample spiked with mixture M, a mixture of nine preservatives
added to the sample before stecam distillation.
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off p-hydirosyibemzoie acid, and the diminishing peak area of the propyvl and ethyl

Gas dimormatiografpline. A 1-ml standard solution contaiming o.5, 2, 4, 6 and 8
gy mmll off emzoic and sorbic acid and the propyl, ethyl and methyl esters of p-hydro-
xvibemzonc acd, respectively, was prepared, to which ¥ ml of intermal standard was
added. This misture was subjected to gas chromatography (Fig. 2).

Fig. 3 shows a standardl carve for sorbic acid from which it s possible to read
the amoumt of preservative n 1o g of sample directly.
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Fig. =. Gas diromategramm off the TMS derivatives of five pm:cn*atmves- Column: 3 m 39, SE-30
om too-—-nzo-mesth Aeropal. Temperature programmed from g9o® to 290° at a rate of S°/ min.
IDredbeetonr amd imfiecton termperatures: joo® and 2907, respectively. Carrier gas: nitrogen, flow-rate
mqpqpmmmnnmw 3o mill/mim.. FID dietector. Quantitation with a digital integrator. 1 = Sorbic acid;

= [hemzoic acd; 3 = metlwl, 4 = ethwl amd 3 = propyl ester of p-hvdrovaenzoxc acid;
= fimrtesrmad stamdamd (te TMS derivative of methyl gallate).

Fiig. 3. Stamdiamil cumse: flor sootbic acide.
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Results
The recoveries for the preservatives im tixe samplkes tested] were: weny @oodl, 2.
at least 85 "o, (excep‘t for tie pnqpyll amxdl eyl (eaﬁmss «off jb—lmyr&lnmmyﬂbmmm autidil T

of 80 \or IOO ‘8 «of .sa;m&l (dindl mot nmxcmeas.e tﬂlne mam»\vmy ”Jﬂhxe Testt mmm"ﬂﬁsmnmn memenall
obtained with a sample of 10 g, G0 g sand and tihmee extractions waitiy 30 ool etiber.
Without the addition of sand, samples sudh as mamaludie gave wery liow meoowemes:
because of the bad penetration of the solwent im tie sample.
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