
Tetrahedron Letters No.18, PP. lG63-lG67, 1964. Pergamon Press Ltd. 
Printed in Great Britain. 

TBE MASS SPXTBOM.gfRY OP LAllGg MOLBCUL8S I. 

TBE TBIGLYC&BIDBS OF STBAIGBT CBAIN FATTY ACIDS. 

M. Barber and T. 0. Merren. 

A.E.I. Ltd. Scientific Apparatus Department, Manchester 

W. Kelly 

Unilever Research Laboratory, Colworth House, Sharnbrook, Bedford 

(Beceived 18 March 1964) 

Byhage and Stenhagen have published the spectrum of one mixed 

triglyceride (1). They cotmoented on the difficulty which they experienced 

in 'pump out' and 'memory' effects caused by such compounds, and no other 

work has been published on them, presumably for this reason. 

We wish to give here a preliminary account of work which is being 

done by us on the correlation of mass spectra with structure of some 

known, pure triglycerides. No difficulty has been encountered with 

'memory' or 'pump out', and, with the direct inlet system used, 

introduction of the compounds without thermal cracking has been easily 

achieved. In each case s parent peak has been observed, of sufficient 

intensity for accurate mass measurement at high resolving power, even 

for triglycerides of molecular weight as high as 1058 (glycerol 

tribehenate). 

The spectra which have been obtained are very characteristic, 

and all the major peaks are readily interpreted in terms of triglyceride 

structure. The major features are outlined briefly below, and the main 

cleavages in the molecule shown schematically in Pig. 1. 



Tke mass spectrometry of large moleales - I No.18 

1. Tim base peak is in most cases due to the loss of en acyloxy 

group fr,,m the complete molecule (see Figs. 1 % 2). This is also 

perhaps the most important peak from the point of view of structure 

detewin;ltion. Xn the case of sixed triglycerides a peek is obtained 

from tha loss of each scyloxy group present in the molecule (see Fig.3). 
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2. The secoa3 most intense popeaR is usually that of the positively 

cbnrgod e.cyl ion (Fig. 1 % 2). Once s@n there is an ion corresponding 

to each Estty acid present in the molecule. 

3. Asa,ociated with the P-R 123CO0 peak are peaks of smaller intensity 

14 mas8 uxiits lower. One of these peaks, the P-(R2CCC + 14) is 

significently smaller than the P-R1GOOCf12 and the P-R3COOCH2 peaks. 

This characteristic fragmentation, first noted by Byhags (l), is 

clearly illustrated in Fig. 3. The peaks at m/e 565 and 537, due to 
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1066 The mass epectrometry of large molecules - I No.18 

the loss of -the myristic and palmitic fragments are three times the intensity 

of the peak .%t m/e 509 due to the loss of the stearic fragment. 

4. Corresponding to each P-Rl23 COO peak is a peak of slightly lover 

intensity one mass number lower. Mechanistically this P-R12,,COOH ion is 

particularly interesting since it is the precursor of many of the fragment 

peaks of lower mass. 

5. A set of pesks are also formed in these compounds 74 and 128 mass numbers 

higher than each acyl ion peak. These peaks are quite characteristic of an 

acid being attached directly to the glycerol skeleton and are therefore 

useful for establishing this fact. 

6. A peak is always observed at P-18. However it should be noted that 

a prominent metastable is also observed corresponding to the transition 

P +P-18, indicating that this peak is due largely to ionic fragmentation 

and not to thermal cracking. 
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From the above observations it would appear that it is possible to 

carry out a complete structural analysis of triglycerides containing straight 

chain fatty acids. The sensitivity of the method is well illustrated by 

the ability to distinguish between the isomeric l- 8 2- oleo distearins. 

This is shown in Fig. 4(s) and 4(b). The present method has considerable 

advantages in economy of time and material over the normal methods of 

glyceride analysis, such as chemical or ensymatic hydrolysis, followed by 

methylation of the fatty acids obtained and gas chromatography. Glycerides 

containing branched chain and oxygenated fatty acids are at present being 

studied. The results of this work together with further details of the 

mechanisms of fragmentation will be published shortly. 

All these spectra were run on an A.E.I. MS9, double focussing mass 

spectrometer (2). The samples were introduced by direct evaporation into the 

ionization chamber from the end of a ceramic rod. The rod fitted flush 

with the walls of the ion chamber and the temperature was controlled by 

means of heaters fitted into the ion chamber itself. For the majority of 

compounds studied, a satisfactory rate of evaporation was obtained at 

temperatures between 17O'C and 2OO'C. 

(1) R. Ryhage & E. Stenhagen, J. Lipid Res., A:, 382 (IWO) 

(2) R. D. Craig, B. N. Green & J. D. Waldron, Chimis, l& 33 (1963) 


