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ABSTRACT
Honey is increasingly appreciated as a sweetening by European consumers.
Nowadays, it is of particular importance to know how long honeys will last before they
lose their quality. The purpose of this work was to research into "best before dates once
opened” for honeys originating in continental ("C" samples) and oceanic ("O" samples)
climates. Evolution, throughout thirty months, of several quality control parameters was
determined. The study was carried out on 60 high quality unheated Spaniard honeys
(35 "C" samples and 25 "O" samples). All honeys were kept at room temperature, as
they are usually stored both at home and at the supermarket. All parameters were
analysed each five months by applying either official methods or equivalent procedures.
Results are discussed with regard to average values. Electrical conductivity was not
modified. Moisture kept constant during twenty months in both "C" and "O" samples,
and then it decreased. Fructose and glucose decreased whereas HMF increased in all
samples, but more markedly after 20 months. pH of both "C" and "O" samples kept
constant during 15 months and then steadily decreased. In general, free acid showed a
similar behaviour in both "C" and “O” samples with similar increases and decreases until
20 months and then, this parameter increased in all samples. Diastase activity
decreased steadily in all samples. Acid phosphatase decreased steadily until 15 months
in "C" samples and until 20 months in “O” samples then, it increased and decreased
again in both group of samples, showing unpredictable evolutions. Glycerol contents
steadily increased after 20 months. In conclusion, changes of honey composition with
regard to several chemical parameters are marked after 20 months. Thus, 20 months
could be proposed as a "best before dates once opened” for honeys originating in both
continental and oceanic climates.

Key words: Honey, best before dates once opened, electrical conductivity, moisture,
monosaccharides, acidity, hydroxymethylfurfural, diastase activity, acid phosphatase,
glycerol.
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INTRODUCTION

According to the European Council directive 2001/110/EC, the commercial quality of
honeys is defined by sugar content, moisture content, water-insoluble content, electrical
conductivity, free acid, diastase activity, and hydroxymethylfurfural (HMF) content
(OJEC, 2002).

For any food, the original quality lasts until the “best before” date or the “use-by date”.
“Best before dates” are related to the period of time during which foods remain fresh
and keep their nutritional value, if they are properly stored. “Use-by dates” are related to
health and safety, and are used for perishable foods.

The quality of different types of honeys has been widely studied. Up to 1980, Crane
(1975) and White (1978), among other authors, compiled relevant literature about
honey. In 2004, the journal Apidologie published a special issue on European unifloral
honeys with eight articles, each of which dealt with different honey topics and
commented recent literature references on honey research.

The purpose of this work has been to try to establish a “best before once opened” for
honeys stored at room temperature, after studying the evolution of several quality
control parameters potentially modifiables by aging. As far as we know, this study has
not been carried out in honeys, and is interesting not only for scientists and beekeepers,
but for the consumers who normally store the honeys at home (after using them for the
first time) during long periods of time.
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MATERIALS AND METHODS

The study was carried out on 60 high quality unheated Spaniard honeys, 35 of which,
coming from an area with typical Continental climate (“C” samples) and 25 of which,
originating in an area with typical Oceanic climate (“O” samples). All honeys were kept
at room temperature, as they are usually stored both at home and at the supermarket.

The parameters analyzed were electrical conductivity, moisture, fructose, glucose,
HMF, pH, free acid, lactones, diastase activity, acid phosphatase activity and glycerol
content. All parameters were analysed each five months at 5, 10, 15, 20, 25 and 30
months by applying either official methods (Bogdanov et al., 1997; AOAC, 2002) or
other reliable procedures (Günther and Burckhart, 1967; Louveaux et al., 1978;
Huidobro and Simal, 1984; Sancho et al., 1991a; Terradillos et al., 1994, and
Fernández-Muiño et al, 1996). Possible relationships between different parameters
were researched (Statgraphics plus 4.0, 1997).

According to the melissopalinology, 14% of “C” honeys and 16% of “O” honeys were
unifloral. The main taxa found in “C” samples were Ericaceae, Lavandula sp.,
Helianthus annus, Leguminosae type Trifolium sp. and Thymus sp. In “O” samples the
most important taxa found were Castanea sativa, Eucalyptus sp., Cruciferae and
Leguminosae type Genista sp.
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RESULTS AND DISCUSSION

In general, we did not observe different evolution patterns in honeys from different
botanical sources, because we did not have a significant number of unifloral honeys
from the same source. We corroborated that the evolution patterns of averages were
similar to those of the vast majority of the samples.

Electrical conductivity is related to all types of ash of honey and their alkalinity (Accorti
et al., 1987; Sancho et al., 1991b and Sancho et al., 1992), as well as to the botanical
origin of this food (Crane, 1975). As expected, electrical conductivity kept constant
throughout the study (Figure 1).

Electrical conductivity
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Figure 1. Evolution of mean values of elctrical conductivity (mS/cm)
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Moisture and sugar contents are related to the ripening of honey, and they influence
viscosity, density, organoleptic properties, granulation and fermentation (Crane, 1975;
White, 1978). A direct relationship was found between moisture and water activity of
honeys (Cavia et al., 2004). In our study, water content of all honeys kept constant up to
20 months. Then, it decreased probably due to evaporations (Figure 2). We found
moisture differences between “C” honeys and “O” samples depending on both climate
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and flora. Fructose decreased continuously after 15 months in “C” honeys, and after 20
months in “O” honeys. No relation was found between initial moisture percentage and
fructose decrease. Glucose decreased in all samples although in “C” honeys it kept
more or less constant up to 20 months (Cavia, 2002; Cavia et al., 2002).

Figure 2. Evolution of moisture averages (%)
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Free acid is considered a parameter of honey spoilage. pH and acidity types are
influenced by the botanical origin of honey and are related to honey flavour and
indirectly, to honey fermentation (Crane, 1975; White, 1978). In all honeys, we observed
that pH steadily decreased after 15 months. Up to 20 months, both free acid and
lactones continuously changed, due to the balance acids-lactones. Nevertheless, free
acid increased whereas lactones decreased continuously after 20 months (Cavia et al.,
2005a and b). A relationship between pH and electrical conductivity was found. In
“C”·honeys, the lower the initial pH was, the greater the decrease of fructose was. In “O”
honeys, the lower the initial pH was, the more marked the decrease of fructose and
glucose was. We also observed that between 20 and 25 months, the higher the
moisture, the greater the increase of free acid. After 25 months there was a significant
increase of the number of honeys with high values of free acid. With respect to lactones,
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the higher the pH was, the lower the lactone acidity was, and the lesser the lactones
changed with time.

HMF is an aldehyde formed during acid-catalysed dehydration of hexoses. HMF is a
parameter related to honey spoilage (Crane, 1975; White, 1978; Anam and Dart, 1995).
Its formation depends on temperature of processing and storage, high moisture and
acidity, metals (Mg, Mn, Fe, and Zn), aminoacids (alanine, aspartic acid, and others),
and sugars (fructose and glucose), among other factors. HMF is a quality parameter of
honey because it modifies colour and flavour of this food. In the samples analyzed,
HMF continuously increased but much more markedly, after 20 months (Cavia et al.,
2005c). We did not observe that the lower the pH was, the greater the increase of HMF
was. However, honeys with higher initial percentages of both moisture and fructose and
lower initial percentages of glucose underwent greater increases of HMF.

Diastase activity is related to honey quality and aging. Diastase activity depends on
botanical origin of honey, as well as on the temperature of processing and storage
(Crane, 1975; White, 1978). Honey acid phosphatase is a less studied enzyme, whose
values depend on botanical origin and are related to honey’s spoilage by fermentation
(Giri, 1938; Ivanov, 1978). In our samples, diastase activity decreased, but we observed
two different slopes of decrease, one up to 20 months, and another after 20 months. In
“C” honeys, acid phosphatase activity decreased up to 15 months, and increased from
15 to 20 months. In “O” honeys, acid phosphatase activity decreased up to 20 months,
and increased from 20 to 25 months . Then, this enzyme decreased continuously
(Alonso-Torre et al., 2005). We corroborated that the initial activity of such enzymes as
diastase and acid phosphatase depended on honeys’ botanical origin. Statistical
analysis made it clear that initial enzymatic activities showed a significant influence on
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their percentage of variation during storage. In general, the lower the pH was, the lower
the diastase activity was. We also observed that the higher the pH was, the lesser the
decrease of acid phosphatase activity was. In “C” honeys, pH and acid phosphatase
activity values were correlated throughout the study.

Glycerol is a product of honey fermentation whose initial values depend on honey’s
botanical origin (Laub and Marx, 1987). In all “C” and “O” samples, glycerol contents
kept constant up to 20 months. Then, glycerol continuously increased (Figure 3).

Glycerol (mg/kg)

Figure 3. Evolution of glycerol (mg/kg) averages
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In conclusion, the studied honeys kept their original quality during 20 months. After 20
months, we observed a continuous increase of free acid, HMF and glycerol contents
and a continuous decrease of moisture and lactones. Thus, on the basis of the
parameters analyzed, 20 months could be proposed for honeys coming from
Continental and Oceanic Climates as “best before date once opened”.
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