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Abstract-Fast atom bombardment mass spectrometry (FABMS) of the acylated anthocyanin violanin confirmed its 
molecular mass (919) and gave a fragmentation pattern in agreement with its known structure. FABMS of the more 
complex flower pigment platyconin gave its accurate molecular mass as 1421.3740 and a fragmentation pattern 
suggesting that platyconin is delphinidin 3-rutinoside-5-glucoside with two mols of glucosylcaffeic acid attached to the 
glucose moiety of rutinose in a branched-chain arrangement. 

INTRODUCTION 

Formerly, the application of mass spectrometry to the 
determination of MWs and structures of anthocyanins 
has been limited [l, 21. Recently, the new technique of fast 
atom bombardment mass spectrometry (FABMS) has 
been applied successfully to studies of polar molecules 
and thermolabile and involatile compounds [3, 43. We 
have now applied FABMS to anthocyanins and particu- 
larly to complex acylated anthocyanins to try to establish 
MWs and linkage modes between the sugar and phenolic 
acid residues. Our results with two flower pigments, viz. 
violanin and platyconin, are reported here. 

RESULTS AND DLSCUSSION 

In preliminary work, molecular ions were found for 
cyanidin (m/z 287) and malvidin 3-glucoside (m/z 493). 
The latter showed the fragment of its aglycone (malvidin, 
m/z 331). Attention was then turned to more complex 
anthocyanins. 
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Violanin was first isolated from Viola tricolor [5] and 
its stereostructure was established as delphinidin 3-L6- 
O-a-L-(p-coumaroyl)rhamnosyl-B_Dglucoside]-5-(~-D-glu- 
coside) (1) by a detailed analysis of its ‘H NMR spectrum 
[6]. FABMS of violanin gave a well-defined molecular ion 
and a fragmentation route in which each residue or group 
of residues appeared to be lost by cleavage of the anomeric 
or ester bon 

P 
with hydroge 

i! 
replacement at the position 

of loss, e.g. -O-glucose + OH (glucose loss) (Table 1). 
The findings are in agreement with the known structure of 
violanin. 

Platyconin 

Other ions of low intensity were also observed and may 
have arisen from impurities: m/z (rel. int.) 903 (6) possibly 
a deoxy compound, 443 (5), 381 (4), 345 (2) and 325 (10). 

Platyconin was isolated from Platycodon grandl@orum 
and its structure was reported as delphinidin 
3-(dicaffeoylrutinoside)-5-glucoside from spectroscopic 
and chemical analyses [7, 81. However, recent ‘H NMR 
measurements have revealed the presence of two ad- 
ditional molecules of glucose in this pigment, probably 
conjugated to the anthocyanin 3-position [Saito, N. and 
Abe, K., unpublished result]. FABMS data on platyconin 
were as follows: m/z (rel. int.): 1421 [Ml+ (26), 1259 [M 
-1621’ (l), 1097 [M-2 (162)]+(l), 935 [M-3 
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and 3-glucosylcaffeic acid [9] nor the positions of attach- 
ment on the sugar molecules. Other ions of low intensity 
were also observed in the spectrum of platyconin, as 
follows: m/z (rel. int.): 1405 (4), 773 (2), 771 (l), 638 (2), 409 
(2), 401 (2), 345 (6)and 331 (17). In particular the ion ofm/z 
1405 was consistent with the presence of a deoxy com- 
pound (composition C63H73036, calculated 1405.3881, 
measured 1405.3910, error 2ppm, deviation 16ppm), 
similar to that found with violanin. It is considered that 
this and the other unexplained ions observed with platy- 
conin may possibly have arisen from small impurities in 
the sample of platyconin used and that they do not detract 
from the main fragmentation pattern proposed. 

EXPERIMENTAL 

Mass spectrometry. Spectra were recorded, after FAB ioniz- 
ation, using a MM ZABZF (HF) combined with a VG 2035 data 
system. The collision gas used was Xe (ion gun conditions: 8 kV 

and 1 mA) and the solvent used was thioglycerol (C,H,O,S). The 

primary calibration was carried out using a mixture of 

NaI-CsI-RbI (3: 1: 1) and accurate mass determination carried 

out by data processing the relative times of arrival of ions in the 

spectrum of platyconin to those in the spectrum of two internal 

references. The internal references used were N-{N,N’-bis[2- 

hydroxy-l-(hydroxymethyl)ethyl]-2,4,6-triiodo-3,5-phenyl-car- 

boxamide}-5-[(2-hydroxy-1-oxopropyl)amino] N’-[2- hydroxy- 

l-(hydroxymethyl)ethyl]-2,4,6-triiodo-l,3-benzene-~rboxamide 

and N-(2,3-dihydroxypropyl)-N’ -[2-hydroxy-l-(hydroxymeth- 

yl)ethyl]-5-[2-hydroxy-1-oxopropyl) amino] -2,4,6- triiodo- 1,3- 
benzenecarboxamide. 

Materials. Violanin was isolated from Viola tricolor by the 

reported method [S]. Platyconin was isolated from PIatycodon 

grandiflorum as in the previous reports [7, 81. Internal reference 
materials were supplied by Dr. P. Traldi. 
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