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ABSTRACT 

The separation and purification of the main oxidized derivatives of pheophorbide a and b by reversed-phase TLC afforded their 
characterization by physical and spectroscopic properties. Their subsequent separation and identification by reversed-phase HPLC was 
achieved using a system of gradient elution. Under these conditions the separation of rhodin g,, chlorin e6, pheophorbide b. pheophor- 
bide a, purpurin b, pyropheophorbide b, pyropheophorbide a and purpurin a was achieved in 15 min. 

INTRODUCTION 

The process of lactic fermentation during the 
preparation of table olives involves the degradation 
of the chlorophylls to their corresponding pheophy- 
tins and pheophorbides in the final product [l]. 
However, it has been observed that during the sub- 
sequent conservation of these fruits in brine, anoth- 
er series of reactions takes place that may involve 
the oxidation of chlorophyllic compounds. 

In numerous studies [2,3] HPLC has been used to 
follow the colour transformation from bright green 
to olive green in processed vegatables. This change 
is due mainly to the degradation of chlorophylls to 
pheophytins and pheophorbides. Nevertheless, 
there may be a reaction involving C-10 decarbo- 
methoxylation or the opening of the isocyclic ring, 
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giving rise to compounds with a higher degree of 
oxidation, whose control, by either TLC or HPLC, 
has not been sufficiently studied. 

Hynninen [4] described the preparation and puri- 
fication of some oxidized derivatives of chloro- 
phylls (chlorines, rhodines and purpurins) by differ- 
ent alkaline treatments. These compounds were 
separated by TLC on cellulose plates with n-hep- 
tane-pyridine (7:3) as eluent [5]. 

In this work we investigated different conditions 
for the separation of pheophorbide derivatives by in 
normal- and reversed-phase TLC and ion-pair 
HPLC. 

EXPERIMENTAL 

Sample preparation 
The study was carried out on olives, Olea euro- 

paea (L.), of Hojiblanca variety (arolensis). The 
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Fig. 3. HPLC of standard pigments mixture (20 ~1). Detection by 
absorbance at (a) 430 and (b) 400 nm. Peaks: 1 = rhodin g,; 
2 = chlorin es; 3 = pheophorbide b; 4 = pheophorbide a; 5 = 
purpurin b; 6 = pheophorbide a isomer; 7 = pyropheophorbide 
b; 8 = pyropheophorbide a; 9 = purpurin a. Linear gradient 
system: 100% water-ion-pair reagent-methanol (1:1:8, v/v/v) to 
100% acetone-methanol (l:l, v/v) in 15 min. 

graphic characteristics of the pigments separated, 
including the capacity factors, absorption maxima 
in the eluent and peak ratios. 

CONCLUSIONS 

The study carried out on highly oxidized deriv- 
atives of pheophorbides permitted the development 
of a rapid HPLC method for the separation of these 
compounds. The method is of interest for easily de- 
tecting oxidation reactions that are undesirable dur- 
ing green table olive fermentation and for stricter 
control of this process. Equally, this method could 
be applied to detect these anomalous compounds in 
other feed products with chlorophylls as constitu- 
ents and which have been processed, e.g., canned 
vegetables, pickles and virgin olive oil. 
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