Sensory and chemical characteristics of Metcalfa pruinosa honeydew honey
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Abstract

The planthopper Metcalfa pruinosa is known as an excellent honeydew producer, but its honey has specific sensory attributes and various physico-chemical characteristics. It is dark coloured, with strange metallic odour and unpleasant taste of burned sugar, and has high ash content and electrical conductivity. 

Twenty-seven samples of Metcalfa honey were purchased from different locations of Southwestern Slovenia. A trained panel of six assessors evaluated the sensory attributes colour, odour and aroma. Eleven physico-chemical parameters were measured, including water, ash, acidity (free, lactonic and total), hydroxymethylfurfural, proline, electrical conductivity, pH value, diastase activity and insoluble solids. 

The results of sensory analysis showed that Metcalfa honeys were very different in all assessed attributes that indicate very different sensory characteristics and quality.

By physico-chemical analyses it was established that some of the analysed parameters of Metcalfa honeys had higher values compared to other types of honey, especially the ash content (>1.0 g/100 g), electrical conductivity (about 2.0 mS/cm) and pH value (>5.0). High values were found also for diastase activity (22.9), total (30.3 meq/kg) and free acids (28.7 meq/kg), while the contents of other analysed parameters were in the range of other types of Slovenian honeys. 
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Introduction

Honey is a completely natural product, so anything sold, as honey has to be produced by bees from secretions of plants, and be free of any additives and contaminants. Regarding the source there are two types of honey: blossom honey and honeydew honey. Blossom or nectar honey is distinguished as coming from the nectaries in flowers; honeydew honey is distinguished as coming from extractions of insects that suck the sap of plants (Ashurst et al., 1996). Further there are more types or sorts of honey, depending on type of plant and presence of a single or blended type of plants. However, each type of honey has different properties according to the plants and insects that provide the excretions. 

In Slovenia fir and spruce honey as assorted honey and forest honey as unassorted honeydew honey have been produced. About twelve years ago a new honeydew honey from Metcalfa pruinosa was produced in the Southwestern part of Slovenia. It is a product from the planthopper Metcalfa pruinosa, known as an excellent honeydew producer. Because this insect feeds on a variety of plants (flowers, trees, vegetables, grasses, and even weeds) this type of honey has specific sensory attributes and characteristic physico-chemical parameters. It is described as dark coloured, with strange metallic odour and unpleasant taste of burned sugar, with high ash content and electrical conductivity (Persano et al., 1995; Bertoncelj et al., 2002 and Golob et al., 2002). Between the consumers this honey is not favoured, and the beekeepers blend it with other assorted honey and sell it as forest or blend honey. 

The goal of this study was to evaluate sensory and physico-chemical parameters important for the quality of Metcalfa honey and set criteria by which Metcalfa honey could be distinguished from other types of honey.

Materials and methods

Honey

Twentyseven samples of Metcalfa honey from Southwestern part of Slovenia were purchased from beekeepers.

Sensory analysis

A panel of six assessors performed sensory analysis. All 27 samples of honey were assessed in the same day by scoring method, recommended by the International Standard (ISO, 1985). Three attributes: colour, odour and aroma were investigated and assessed with regard to the criteria in Table 1. The scoring method 1-5 (1=very bad, 2=bad, 3=average, 4=good, 5=excellent) was used. 

Physico-chemical analyses

Eleven physico-chemical parameters were measured, including water, ash, electrical conductivity (EC), insoluble solids, pH value, diastase activity (DN-diastase number), hydroxymethylfurfural (HMF), acidity (free, lactonic and total), and amino acid proline. The analyses were performed by the methods according to the Slovenian regulations (Pravilnik, 1999) and Harmonised methods of the European Honey Commission (Bogdanov et al., 1997).

Statistical analysis

The data were analysed by one-way ANOVA using the SPSS/PC+ program (SPSS Inc., Chicago IL).

Results

At the formation of the main sensory characteristics of Metcalfa honey and their descriptions the statements of Persano Oddo et al. (1995), Persano Oddo et al. (2000) and the results of our previous studies (Bertoncelj et al., 2001; Golob et al., 2002a; Golob et al., 2002b) were used (Table 1). The descriptions enabled and provided the objectivity of panelists.

Table 1. Sensory characteristics of Metcalfa honey

	Characteristics
	Description

	Visual sensation
	Physic state
	Mostly liquid; slow granulation with irregular crystals

	
	Colour
	Dark amber to almost black; brown if crystallized

	Olfactory sensation
	Intensity
	Middle intensive

	
	Description
	Characteristic; caramel, metallic, unpleasant 

vegetable/fruity, tomato soup

	Aroma sensation
	Intensity
	Middle intensive

	
	Description
	Characteristic; metallic, caramel, burned sugar, tomato soup, dried fruit, melase, malt, herbal syrup, cooked beetroot


As the panel's work should be objective, reliable and repeatable, the assessors had to train themselves at first in recognition and knowledge of the characteristics of Metcalfa honey. To familiarize with the sensory attributes they had two meetings where they assessed different samples of honey. 

The sensory analysis of all 27 samples was performed in the same day. The principal statistical parameters of the results of are presented in Table 2.

Table 2. Sensory analysis of Metcalfa honey by a panel of six experts

	Number of samples/

estimations
	Statistical parameters
	Sensory attributes

(scores 1-5)

	
	
	Colour
	Odour
	Aroma

	27/162
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±SD

Interval

CV (%)
	4.22±1.24

1.00-5.00

29.38
	3.47±1.06

1.00-5.00 

30.55
	3.35±1.08

1.00-5.00

32.24
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-average; SD-standard deviation; CV-coefficient variability
The results of the sensory analysis of Metcalfa pruinosa honey showed a great variability. The average scores were 4.22 for the colour, 3.47 for the odour and 3.35 for aroma, respectively. Sensory characteristics of honeys varied considerably as indicated by wide score intervals (1.0-5.0) for all attributes assessed. 

Table 3. Physico-chemical parameters in Metcalfa honey 

	Parameters
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±SD
	Interval
	P-values

	Water (g/100 g)

Ash (g/100 g)

Electrical conductivity (mS/cm)

Insoluble solids (g/100 g)

pH value

Diastase activity (DN)

HMF (mg/kg)
	14.7±0.76
	13.5-16.4
	<0.01

	
	1.02±0.25
	0.53-1.76
	<0.01

	
	1.915±0.318
	1.262-2.380
	<0.01

	
	0.0184±0.016
	0.001-0.077
	<0.01

	
	5.37±0.30
	4.93-6.32
	<0.01

	
	22.89±7.32
	8.88-42.91
	<0.01

	
	4.77±5.80
	1.19-33.22
	<0.01

	Acidity (meq/kg)
	free 

lacton

total 
	28.72±4.64
	18.53-38.00
	<0.01

	
	
	1.55±1.05
	0.00-3.64
	<0.01

	
	
	30.27±5.05
	18.53-40.77
	<0.01

	Proline (mg/100 g)
	36.54±10.02
	20.0-63.6
	<0.01
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-average; SD-standard deviation

With the statistical evaluation of the results it was pointed out that in all parameters studied (water, ash, electrical conductivity, insoluble solids, pH, DN, HMF, acidity and proline) differences between 27 Metcalfa honeys exist (P≤0.01).

As it is shown in Table 3 the average content of water in samples of Metcalfa honey was 14.7 g/100 g and the interval was 13.5-16.4 g/100 g. It was considered that all individual measurements are below the requirement in the European Honey Commission (Bogdanov et al., 1997) and Pravilnik (1999). Comparing these results with that in other types of honey (to be published elsewhere), it can be concluded that Metcalfa honey has relatively low water content. In general all types of Slovenian assorted and unassorted honey have the averages of water content below 18.6 g/100 g, that is the maximum level for the highest quality of honey.

The average ash content was 1.02 g/100 g, with the range from 0.53 to 1.76 g/100 g. There were more samples with the ash content above the limit set by Slovenian regulations and European Honey Commission (≤1 g/100 g) for honeydew honeys. We stated that our values were higher also than the values of 0.47-1.07 g/100 g, cited by Persano Oddo et al. (1995). Higher ash content is a characteristic parameter for this type of honey, it could be the consequence of dust from the plants or/and degrading products of Metcalfa pruinosa metabolism. 

Higher mineral (ash) amount in honey resulted in higher values of electrical conductivity (EC), ranging from 1.262 to 2.380 mS/cm. The European Honey Commission (Bogdanov et al., 1997) and Slovenian regulations (1999) proposed EC of 0.7 mS/cm as a minimum for honeydew honeys, but some previous studies (Bertoncelj, 2001; Persano Oddo et al., 1995) reported that the values of EC for Metcalfa honey are higher than 0.8 mS/cm. In our case the average EC measured was 1.915 mS/cm.

The content of insoluble solids of our samples was rather below the limit set by legislation. It was found to be between 0.001 g/100 g and 0.077 g/100 g, while the criteria of European Honey Commission (Bogdanov et al., 1997) and Slovenian regulations (Pravilnik, 1999) is ≤0.1 g/100 g.

The criterion of European Honey Commission (Bogdanov et al., 1997) and Slovenian regulations (Pravilnik, 1999) for diastase number (DN), as a parameter of freshness of honey, is (8. In our study Metcalfa honey showed DN ranging from 8.88 to 42.91, with the average of 22.89. Comparing the average value with DN values of other types of honey (to be published elsewhere) it can be concluded that this is the highest value. The lowest DN value is characteristic for acacia honey, 9.98, while other honeydew honeys have DN between 16.7 in spruce, and 19.4 in fir honey.

Another parameter indicating freshness of honey is the hydroxymethylfurfural (HMF). It is a result of an unsuitable heating and prolonged storage of honey. The limit value set by EU and Slovenian standards is 40 mg HMF/kg. Among samples analysed the average of 4.77 mg/kg was determined, while the interval was from 1.19 to 33.22 mg/kg.    

The content of proline, one of free amino acids, is characteristic for the type of honey. Samples of our honey had an average of 36.54 mg of proline in 100 g of honey, while the content of individual samples ranged from 20.0 to 63.25 mg/100 g. There are some types of honey, like chestnut, that contains even more than 100 mg/100 g.

The average of pH value was 5.37, with the range from 4.93 to 6.32. These values are relatively high, but they correspond to the values found in honeydew honeys; for example pH value in fir honey was 5.1, and 4.8 in spruce honey (to be published elsewhere). 

Standard specifications set a limit on the free acidity, (40 meq/kg. As it is shown from the data all honeys studied had acidity below this maximum value (Table 3). The average was 28.72 meq/kg and the interval was 18.53-38.00 meq/kg. However, the comparison of these values with the values for other types of honey indicates that Metcalfa honey shows the highest acidity. The results of our previous studies showed that the acidity values ranged between 10.86 meq/kg in acacia, 13.56 meq/kg in chestnut, 15.41 meq/kg in lime honey, 17.52 meq/kg in flower, 22.62 meq/kg in spruce, and 23.46 in fir honey (Golob et al., 1999).      

CoNclusions

The sensory assessment carried out by an expert can provide a fairly precise evaluation, but the consumer as the final judge can only appreciate the sensory properties or acceptability of Metcalfa pruinosa honey. 
The results of this research confirmed some specific characteristics of Metcalfa honey. The sensory attributes, high ash content and high values of acidity, EC and DN were found out as the most significant diagnostic criteria for this type of honey.  
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