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Identification of straight-chain unsaturated aldehydes by thin-layer 
partition chromatography 

Aerial oxidation of oils and fats induces changes in flavour of these products, 
which are mainly caused by the formation of minute (I mg/kg or less) amounts of 
aldehydesi~ 2. For the analysis of these generally strong-flavoured, oxidation prod- 
ucts3* 4 various systems of thin-layer chromatography are eminently suitedG-0. In 
these techniques the carbonyls, in the form of their z,4-dinitrophenylhydrazones 
(DNPI-I), are separated. 

BAD~NGS AND WASSINI@ recently developed a method for the separation of 

C,-CL1 saturated aldehydes on Kieselguhr G chromatoplates impregnated with 
Carbowax 400. We have utilized this system for the study of the chromatographic 

Fig. I. Separation of aldchycle-DNPEIs by thin-layer partition chromatography : 331/30/o Cnrob- 
wax 400 on Kicselguhr G, solvent : IOO o/o light petroleum b.p. 100-120". I, 4, 7, IO, 14 = C,-C,, 
allcanals ; 2 = C,-C, 2-allranones and 2-unclccanone: 3 = CO-C12 6yans-2-, tralzs-4-nllzndienals; 
5 Wzns-3-hexcnal, Ivaws-q-heptenal, Iruns-5-octennl, tvaws-G-nonenal and &arts-7-dcccnal: G = 
C,-1c,2 Iva.ns-2-allccnals: 8 = C,-C, o-allccnals; g = Irams-2-, Ivans-4-lleplstclienal, tvan.s-2-, Iran+5- 
octaclienal, Irafls-2-, Ivnws-G-nonadiennl and tram-;?-, Ivans-7-decacliend ; I I = C,-Cl, tvans-g- 
allcenals ; 12 = Ivans-4-hexenal, tvans-g-hcplenal, Ivans-6-oclcnal and Ivan+7-nonenal; 13 = 
Ivans-a-, Ivans-7-octaclienal, Ivans-2-, Ivans-7-nonaclienal and Iyavzs-2-, Iva?zs-7-clccaclienal. 
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behaviour of a number of unsaturated aldehycle-DNPR’s, special attention being 
paid to the effect of number and location of double bonds and to cis-trngzs isomerism. 

Method am? wsaclts 
The chromatoplates (20 x 20 cm), consisting of Kieselguhr G (layer thickness 

0.35 mm) impregnated with Carbowax 400 were prepared along the lines indicated by 
BAIXNGS AND WASSIN@, except tlzat 33.3 instead of 25 yO Carbowax was used for 
impregnation. With this modification improved separation according to chain length 

Fig. 2. Separation of aldchyde-DNPNs by thin-laycr partition chromatography; 331/30h Carbo- 
wax 400 on Kieselguhr G; solvent: IOO~/~ light pctrolcum hp. 1oo-12o~. I, 4, 7, IO, 13 = C,-C,, 
allcanals; 2 = tewas-2-, cis-g-, cis-%tetraclccatricnal and Pans-2-, c&6-. cis-g-pcntadecatrienal; 
3 = tvans-2-, cis-4.-heptadienal, tram-2-, ck-g-octadienal, WAS-2-, cis-G-nonadienal and tmw-2-, 

cis-7-decadienal; 5 = tmns-2-, cis-4-heptadienal and C,-C,z tram-2-, cis-4-allcaclicnals; G = C,-C, 
z-allcanones and a-undecanone; 8 = ck-3-hexenal, cis-4-hcptcnal, cis-5-octenal, cis-6-noncnal 
and cis-pcledenal; g = &s-4-, cis-7-decaclional, cis-G-, cz’s-g-d0clccadiena1, &s-4.-, cis-7-triclecadicnal 
and cis-g-, cis-8-tetradecadienal: I I = Ivans-2-, cis-7-decadienal, ~vmzs-2-, cis-6-dodecadienal and 
tYans-2-, cis-_+undccadienal ; 12 = &ans-2-, Irans-7-clecadienal, Ivans-2-, tvn?ts-G-dodecadienal and 
&s-G-, cis-g-dodecadienal. 
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was achieved for the DNPHs of saturated CA,&,, aldehydes and C,, C, and. C,, 
methyl ketones. 

Mixtures of 2 pg of the available DNPHs (methyl ketones, alkanals, monoenals, 
dienals and trienals) in IO ,~l chloroform were spotted on to the plate, at distances of 
I cm, with a IO !A micropipette. Subsequently, ascending chromatography was 
applied for 25-30 min at 2o”, using light petroleum (b.p. 1oo-12o~) as eluant. 

From Figs. L and 2 it appears that the components of the various homologous 
series can be clearly separated by this technique. The accompanying, regularly dis- 
tanced spots are not attributable to impurities, but most probably to sync-isomers. 
This phenomenon was not observed when the DNPHs had been stored dry. 

After spraying the plate with dilute alcoholic alkali, the DNPHs undergo their 
characteristic colour change, as described by LAPPIN AND CTARK~~, which could serve 
as an aid in the analysis and identification of carbonyl compounds. 

The relative migration (XII) of the DNPI-Is with respect to hexanal-DNPH 
has been established. The relevant data, which show little scattering, are collected 
in Table I. 
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On plotting the RH values as a function of the chain length for the components. 
of various homologous series, smooth curves are generally obtained. An exception is 
the curve for trans-a-monoenals, which shows a distinct bend at C, (Pig. 3). A similar 
phenomenon was observed by NONAICA, PIIFEN AND BAILE+ for the series of saturated 
aldehydes. 

With the exception of the monoenals having a terminal double bond approxi- 
mately equal RH values were established for the homologues (> C,) of C,+,-methyl 
ketones, Cn+ ,-monoenals, Cm+ 2- dienals, and C,+&rienals (see Table I), These RH 
values only differ from those of the homologues of the saturated aldehydes in that 
they are invariably in between two successive members (C, - C,_,) of that series. 
However, the RH values of the members belonging to the series of saturated aldehydes 
Cn equal those of the w-alkenals having a chain length Cn+2. Similar rules were for- 
mulated in the past from the results of column and paper,chromatographic methods 
of analysisrr-14. 

Consequently, now that it has appeared that the bchaviour of unsaturated 
aldchyde-DNPHs on chromstoplates is less dependent on their stereochemical con- 
figuration (see Table I), but rather on the number and location of their double bonds, 
the analysis of carbonyls from oils and fats can be largely simplified. On applying 
the above-mentioned technique to a complex DNPH mixture an orienting identifi- 
cation can be obtained chromatographically in about 30 min, after which a detailed 
analysis can be carried out more rapidly. Work on this aspect is in hand and will be 
published in the near future. 
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