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separation of preservatives 

O&E WiA!a~yet ebxomatographic method for the separation of preservatives 
x+na~ *&edl &I overall k&otaties iu the Common Market countries. We used Ultraphor 
MT,, ~rrq~~s&l Ib?r C~~P~~S-PEEREBOOM ASD BEEKES~, as a fluorescent indicator at 
366) nna~ SeveraJl k&ora~orks liave encountered diffkulties in visualising the spots 
a~& 3~66) EEQN urikb tiei; &7V kelps. IQ order to avoid these dif5culties we changed the 
z~S~rrlben~& rui&ure 
&f S&xku. Gelll Gtc.“& 

and! instead of silica gel and kieselguhr, we now use a mixture 
and! Caulose XN 300 FSsj, where the fluorescent indicators 

;~mle: aka@- ikoqora&d by tie manufacturers. Bromoacetic acid is, however, 
rn& alk&ex&aIbk uudkt the new conditions, but it can be located just above the propyl 
es&r <oB j+l!+d!ro@W~~eic~ acid with the proposed detection reagent for bromoacetic 
zakidl C&SC&MI belk~~~ %me l&oratories also had difkulties with the detection of 
dik a&Il u&h tie prescribed! reageut. It was demonstrated that the spray con- 
dii&r~~ Wail dlowu~ we= not respected, and that several operators over-sprayed the 

W 
Tlhiis ENW&&X& method lias now been in use for more than a year in the routine 

~UIE&E& 08 preserva&ike.s in all tids of food. We prefer this method to other 
rr&&o&?i-GS! ,, as UX dktectio~~ alone, or detection with the proposed acid-base indica- 
tisrrj; l&k s+x~M@L. For exampk,. free fatty acids iu salad dressings could be errone- 
<oxa~+~ <c~~&~dl. a~ tbe~~~ok acid,. as they have nearly the same RF value as this preser- 

I. 
va&n~.. _&IO* poii& ik the, toxicity of the Millon reagent, in which case the esters 
a l@xl&roJ@edl om t&e plate, with a XaOH solution and the phenols so obtained are 
~&E&&MI brff: spria_tig ti+& an amiuoautipyrine solution. 

J~&R&Dz%. Ilm or&r to1 Cud the best silica gel : cellulose ratio for the separation 
& W -es uudkr e_xamk ation. we made several gradient plates. As Fig. I 
v, ttb d&m geli on! the left-hand side gives a better separation of the free 
~KC%&, u&&k l&e ueIbrLbse side is better for the esters. Finally, we chose a mixture 
@J8 qj ,J&GGcal.W GJL&& and z-5, g,CeUulose NN 300 F,,. This mixture was thoroughly 
M x&lhu p) mll eer in! an ektric mixer and used for five o.zs-mm (20 x 20 cm) 
~&&EL TItw ~&I&S were &id in! air and then activated by heating at 1x0~ for 30 

llmiiln. 

_S&kwz~.. Then sti_titi$ioni of cellulose in place of kieselguht obliged us to change 
ti soku~~& as; WRZII!_. _a tlie mobile phase light petroleum (b.p. 4o-6o”)-carbon 
~~nlClbtoform-formic acid-acetic acid (50 : 40 : 20 : S : z) was used under 
e uori&ii&n;s @I temperatures of ccL. 2z0 aud a relative humidity between 35% 
a~& ~$&J).. The s&ke~~$z mikkure, was shaken in a separating funnel, the two layers 
w ‘&Ek~xww?l w sep&e andi the, upper layer only was then used as the mobile 
~pltaawtz. T&E @.h&e ISUS eE&Al twice to. a length of 15 cm with the same solvent (Fig. 2). 

lZh@muu oftfir mdkdre. iiumidi&y. Figs. 3a and b illustrate the infLuence of the 
P 

I. w. 
W OIU t&e separation. At a relative humidity of 35% the separation 

ut& ~&!Gc au&l lix&zofc ati& k. better, and as seen from the gradient plate they are well 
_c;rypaura~~&on~ si&o g&, andl are.thus favoured by active plates. The esters of p-hydrosy- 
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benzoic ‘acid are separated better at tjoo//, relative humidity on cellulose layers. 
But we can see that the di,fferences between the separations at 33 % and Gooh are 
not so great; thus a separation of the nine preservatives can be carried out on the 
proposed mixed layer of silica gel and cellulose under a wide range of normal condi- 
tions. 

Fig. 3, ‘inh~en’c8’of the relative humiditv on the separation of the prcsc 
humidity, 35 oh ; (b) relative humidity, Go~~/~. . . # 

!rvativcs. Rclatix-e 
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Detection. For the detection of benzoic acid a solution of 4.5 ml H,O, (30 c)&), 
4.5 ml water and I ml saturated MnSO, was used, followed by a 0.3% aqueous 
solution of FeSO,; for the detection of sorbic acid a solution of 5 ml 0.5 y0 K,Cr,O, 
and 5 ml 0.3 N H,SO,, followed by a satu.rated solution of thiobarbituric acid; 
for the detection of salicylic acid a 0.1 y0 aqueous solution of FeCl,; and for the 
detection of dehydroacetic acid a 3 y0 aqueous solution of TiCl, or a 0.1 “/0 aqueous 
solution of FeCl,. For the detection of bromoacetic acid a mixture of three volumes of 
Phenol Red (24 mg Phenol Red in 2.4 ml 0.1 .iV NaOH made up to IOO ml with acetone) 
and one volume of a CH,COONa solution (6 g CH,COONa, 3 ml CH,COOH and water 
made up to IOO ml) is sprayed on the chromatogram, followed by a spray of a 
Chloramine T solution (25 mg Chloramine T in 15 ml of water-acetone, I : I). 

Fig. 4 shows the results obtained with the above detection reagents using the 
same detection procedure as recommended earlier. 

Fig. 4. Plate sprayed with the proposed detection reagents. The original dour picture was taken 
with a Polaroid camera. I = Benzoic acid : z = sorbic acid ; 3 = salicylic acid ; 4 = clehydro- 
acetic acid; &I = mixture of preservatives. The lowest spot is that of bromoacetic acid. 

For the detection of the esters and the free p-hydroxybenzoic acid a 10% 
NaOH solution, a 2% alcoholic solution of aminoantipyrine and an S y. aqueous 
solution of K,Fe(CN), were u.sed. The’esters were hydrolysed by spraying with the 
NaOH solution. The plate was heated for 5 min at SO” and sprayed again with dis- 
tilled water and heated for”another 5 min! Spraying with the aminoantipyrine and 
K,FeICN), solutions gave red to red-brown spots. 
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I&R/P VALUES AND DETECTI0.V LIXIITS \\-1X-H THE PKOI’OSED METHOD 

Benzoic acid 
Sorbic acid 
Salicylic acid 
Dehydroacctic acid 
Brornoacctic acid 
Propyl p-hydrosybcnzoate 
Ethyl p-hydrosybenzoatc 
Methyl fi-hydrosybcnzoate 
p-Hydrosybenzoic acid 

70 
63.5 
56 
50 
3o 
2+5 
‘Cl 
‘3 
6 

Special attention should be given to the remark made above, namely that only 
small amounts of the reagent should be sprayed on the plate, exposing only the part 
under scrutiny. If this is insufficient to give an unambiguous identification, the plate 
should be heated and re-sprayed, small amounts of reagent again being employed. 

The detection limits of the proposed method in II\’ light and after spraying 
with the reagents described above are given in Table I. 

I wish to thank Mrs. S. SREBRSIK for her suggestions, and 3Ir. S. v_-1s HOYE 
for part of the laboratory work. 
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