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ABSTRACT 

Gas chromatography and high-performance liquid chromatography were applied to normal and “zapatera” olive brines obtained 
from typical fermentation brines of green table olives after different treatments. The zapatera samples were obtained by pH adjustment 
to 5.1 followed by inoculation with a suspension of sediment from a zapatera brine and incubation at 30°C for 40 days. The compounds 
determined were lactic acid, C,-C, fatty acids, acetaldehyde, methanol, ethanol, 2-butanol and n-propanol. Normal and zapatera 
brines were compared to identify components that indicated spoilage. One of these components was found in the gas chromatogram of 
the volatile fatty acids from the zapatera samples and identified as cyclohexanecarboxylic acid by gas chromatography-mass spectrom- 
etry. A comparison of the corresponding aromagrams revealed quantitative differences in aroma composition. Various relationships 
calculated from the peak areas of selected unknown components in these aromagrams were so distinct as to provide a basis for 
characterizing zapatera spoilage. 

INTRODUCTION 

The table olive is an important product for Spain, 
during 1989 128 000 tonnes valued at 3.10” pesetas 
being exported [l]. The most important of the dif- 
ferent commercial preparations is the Spanish-style 
green olive, characterized by a lactic acid fermenta- 
tion. At present, owing to the lack of a pure culture 
fermentation that guarantees the uniformity and 
safety of the product, these olives are still prepared 
by natural, spontaneous fermentation. One risk of 
such a practice is that there will be an increased 
likelihood of microbial spoilage, including the 
clearly differentiated and defined “gas pocket”, pu- 
trid fermentation, butyric fermentation and “zapat- 
era” spoilage [2]. The last type of spoilage is fre- 
quent in Spanish-style green olives and causes large 
losses to the industry. It is characterized by the de- 
velopment of a very penetrating, unpleasant odour 
in olives undergoing fermentation. It seems that the 
spoilage results from decomposition of organic 
acids at a time when little or no sugar is present and 

the lactic acid fermentation stops before the pH has 
decreased below 4.5 [2]. Zapatera spoilage seems to 
be caused by the participation of species of at least 
two genera of bacteria, Clostridium and Propioni- 
bacterium [3]. Although the characteristic odour of 
zapatera samples is different to that of other malo- 
dorous fermentations (e.g., butyric fermentation), 
there is sometimes confusion over the term “zapat- 
era”, with a tendency to classify as such most olives 
with abnormal flavour [2]. 

Detection of zapatera samples by sensory meth- 
ods depends on both the olfactory detection thresh- 
old of the taster and the stage of development of the 
spoilage. Detection is almost impossible in zapatera 
olives corrected by dilution and/or masked by addi- 
tion of aroma-giving substances, a frequent type of 
fraud in the olive industry. 

Traditional microbiological methods for detec- 
tion spoilage in food present two main problems: 
(a) they take days, or even weeks, to carry out and 
(b) the microorganisms responsible may not be de- 
tected on analysis. However, the chemical changes 
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