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IV. HONEYDEW HONEY, MAINLY ABIES ALBA L.
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Summary

Coniferous honeydew honey, mainly Abies alba was characterised. Samples chosen for the study
had organoleptic traits characteristic for the variety: greenish, opalescence tone of brown colour, mild,
sweet flavour with pleasant, slightly resinous aftertaste and aroma as well as electrical conductivity
over 0.95 mS/cm. To define composition and physicochemical parameters of the variety, contents of
water and total sugars were determined. In addition various carbohydrates were identified and their
contents were assessed as well. These were: fructose, glucose, sucrose, maltose, turanose, trehalose,
isomaltose, malezitose. Other examined parameters related to honey quality were: free acidity, pH,
the content of 5-hydroxymetylofurfural (HMF), the main amino acid - proline, and the activity of
a-amylase enzyme (Diastase Number). The following properties were proven to be characteristic
for this variety: high electrical conductivity with the average value of 1.14 mS/cm, ranging from
0.96 to 1.32 mS/cm; content of monosaccharides lower by few percent in relation to other honey
varieties (from 58.2 to 67.4 g/100 g; on average 62.0 g/100 g) and a higher content of disaccharides
and trisaccharide - melezitose. The presence of this sugar confirms that a considerable part of the
honey was produced from honeydew. The average value of melezitose was 3.2 g/100 g, ranging
from 0.9 to 5.9 g/100 g. Also, the results of the pH measurements were slightly higher than in other
honey varieties (from 4.23 to 4.99; on average 4.63). The colour value in mm Pfund ranged from
74 to 105, with the average of 93.

Keywords: Abies alba, coniferous honeydew honey, characteristics, organoleptic traits,
physicochemical parameters, melezitose, Poland.

INTRODUCTION areas, overgrown with fir tree forests
(Demianowicz, 1953; Haragsim,
1970; Crane and Walker, 1985;

This work is a continuation of the
research on the characteristics of Polish
honey varieties. Previous parts of these Galuszka and Tworek, 1993; Tworek,
results were presented by Szczgsna et. al. 1998; Witkowska-Zuk, 2008).

(2011) and Wa$ et. al. (2011a; 2011b). Once every couple of years, when the

According to the Polish Standard (PN- weather conditions are favourable for
88/A-77626 1998) two  varieties aphids, the Abies alba becomes a rich

of honeydew honey are distinguished: SOUrce of hgneydew honey. Last timt': it was
deciduous honeydew honey and coniferous harvested in 2006 and 2007. Coniferous
honeydew honey. Polish coniferous honeydew honey is the most expensive
honeydew honey is mainly produced from variety (be51d_es heather honey) available
Abies alba. Abies alba occurs mainly in N the domestic market.

southern and south-eastern Poland. The Aphids foraging on Abies alba produce
Podkarpacie Region and Swigtokrzyskie honeydew. .The most mgmﬁcﬁant aphid
Mountains are the largest habitats of old-  SPecies is Cinara pectinatae (N6rdl.) from
growth fir trees. They are one-of-a-kind the Lachnidae family. Cinara pectinatae is
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the main producer of honeydew in Poland.
Under favourable weather conditions,
in July and August, frequently also in
September, Cinarapectinatae occurs in vast
numbers. Bees start to collect honeydew
when it is available in an apiary’s vicinity
in high quantities. Temperature has the
highest influence on aphid development
and growth, and this way on honeydew
occurrence. The aphid population peak
occurs in temperatures from 25 °C to 30 °C.
On the other hand, heavy rains and sudden
temperature drops significantly decrease
aphid population numbers, this way
minimizing the possibility of honeydew
occurrence in quantities significant for
beekeepers (Gatuszka et al., 1987).

The results of composition,
characteristics, and quality parameters of
the honeydew honey were presented first
and foremost in two extensive research
works (Haragsim, 1970; Liebig, 1979),
and in papers concerning the comparison of
the results of physicochemical analyses for
different honey varieties, honeydew honey
among others: Imdorf et al. (1985a),
Imdorf et al. (1985b), Rybak (1986),
von der Ohe W. and von der Ohe K.
(1996), Szczesna et al. (2003), Persano
Oddo and Piro (2004), Rybak-
Chmielewska (2007), Bertoncelj
et al. (2011), and Manzanares et al.
(2011). Persano Oddo and Piro (2004)
introduced the results of their analysis of
6719 samples of 15 gathered varieties,
including honeydew honey, mainly from
Abies alba and Picea excelsa. These
researches were conducted by the IHC
(International Honey Commission).

Detailed guidelines referring to the
physicochemical properties of honey are
contained in the Regulation of the Ministry
of Agriculture and Rural Development of
Oct. 3, 2003 (Rozporzadzenie Ministra
Rolnictwa i1 Rozwoju Wsi z dnia 3
pazdziernika 2003), which is in agreement
with the EU Directive (Council
Directive, 2002).

The aim of the study was to characterize
coniferous, mainly Abies alba, honeydew
honey harvested in south-eastern Poland.

MATERIAL AND METHODS

The study was conducted in the
accredited Bee Products Quality Testing
Laboratory of the Research Institute
of Horticulture, Apiculture Division in
Pulawy, Poland. The material for the
research - coniferous honeydew honey
samples collected in 2006 and 2007 - came
from the beekeepers of the Podkarpacie
Region. 27 samples of honeydew honey,
mainly Abies alba were analysed after
confirmation of the honey variety on the
basis of organoleptic traits, values of
electrical conductivity, and occurrence of
elements typical for coniferous honeydew
honey in the sediment. Samples were stored
at room temperature and physicochemical
analyses were done within a month from
the collection of honey.

Microscopic  slides, to verify the
presence of honeydew elements in honeys,
were prepared according to the pollen
analysis methods recommended by the
International Commission of Bee Botany
and International Honey Commission
(Louveaux etal., 1978).

Organoleptic traits - colour (liquid and
after crystallization), aroma, flavour, and
consistency and crystallisation pattern
were assessed using the organoleptic
features requirements detailed in the
Polish  Standard (PN-88/A-77626,
1998). In addition, the colour of liquid
honey was defined in the mm Pfund scale
by the colorimetric method and using the
Lovibond PFX 195 colorimeter (Fell,
1978; Bogdanov et. al., 2004).

The following physicochemical
parameters ~ were  defined: water
content, free acids and pH, electrical
conductivity, diastase number (DN),
quantity and quality analyses of sugars,
5-hydroxymethylfurfural (HMF), and
proline  content. ~These parameters
were assayed according to the methods
elaborated by the International Honey
Commission (Bogdanov et. al., 1997
Bogdanov et. al, 2004). The methods are
detailed and applied to obligatory usage in
Poland for honey quality assessment by the
Regulation of the Ministry of Agriculture
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and Rural Development of Jan. 14, 2009
(Rozporzadzenie Ministra Rolnictwa i
Rozwoju Wsi z dnia 14 stycznia 2009).

The results were processed statistically.
Means, standard  deviations, and
coefficients of variation for individual
features characterising the variety were
calculated.

RESULTS
Elements typical for coniferous
honeydew  were  observed  under

microscope. In samples of the honey
sediment, there were different kinds of
honeydew elements. Microalgae - usually
species of green algae (Chlorophyceae)
(Fig. 1a), and fungi spores (Fig. 1b) were
found. Sooty moulds (Fungi imperfecti),
sometimes visible as dark brown or black
coats on leafs, needles, and bark are typical
for honeydew honeys.

Organoleptic traits characteristic for
coniferous honeydew honey, mainly
Abies alba is first of all colour. Liquid
honey was brown to almost black with a
greenish, slightly opalescent tone. After
crystallization the colour became lighter,
usually with a clear grey-greenish or
brown-greenish tone. The greenish tone
of brown or grey-brown colour is a feature
characteristic for this variety of honeydew
honey. In the mm Pfund scale, the colour of
the studied samples was from 74 to 104, on
the average of 93 (Tab. 1). Fresh samples
of this honey variety had quite strong,
characteristic aroma, slightly resembling

the aroma of fir needles and resin. The
honey had a mild, sweet flavour with a bit
of resinous aftertaste.

Results for physicochemical parameters
of honeydew, mainly Abies alba honey
samples are presented in Table 1. In the
examined samples, the content of water
varied from 153 to 18.1%, with the
average of 16.8%.

The content of monosaccharides (a sum
of fructose and glucose) ranged from
58.2 to 67.4 g/100 g, and the average was
62.0 g/100 g. Fructose content was between
31.5 and 38.2 g/100 g, with the average
of 34.2 g/100 g. The glucose content
ranged from 24.3 to 30.0 g/100 g, with
the average being 27.8 g/100 g, and was
about 6 - 7 g/100 g lower than the content
of fructose. Sucrose content varied from
< 0.5 to 2.3 g/100 g. Other disaccharides
that were determined are: turanose,
maltose, trehalose, and isomaltose.
The average value of the total content of
disaccharides was 8.9 g/100 g, and varied
from 4.1 to 15.5 g/100 g. The biggest part
of this amount was maltose - the average
3.2 g/100 g, from 1.9 to 4.4 g/100 g.
The trehalose content was from 0.6 to 4.9,
and on the average of 2.7 g/100 g. The
mean content of two remaining sugars was
even lower: turanose - 1.8 and isomaltose
- 1.2 g/100 g, on average. In the studied
samples the average content of melezitose
was 3.2 g/100 g, with the lowest value of
0.9 and the highest of 5.9 g/100 g.

Fig. 1. Microscopic view of honeydew elements in honeydew honey
a) green algae - characteristic for coniferous honeydew honeys;
b) fungi spores - honeydew elements that occur in coniferous and deciduous honeydew honeys.
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Table 1.
Physicochemical properties of honeydew honey, mainly Abies alba
Parameter Unit Min-Max | Mean+SD CV (%)
Colour mm Pfund 74-104 93+8.3 89
Water % 15.3-181 16.8+0.8 4.8
Fructose (F) g00g | 315-382 | 342:13 39
Glucose (G) g00g | 24.3-300 | 278+13 45
F+G’ g/100g 58.2-674 | 620+19 31
FIG" - 11-15 12101 59
Saccharose gi100g <057-23 - -
Turanose g/100g 12-37 1.8+05 271
Maltose g/100g 19-44 32+06 174
Trehalose g/100g 06-4.9 27+11 39.9
Izomaltose gi100g <057-55 - -
Melezitose g/100g 09-59 32+£13 40.8
Sugars in total gloog | 716-779 | 753%17 22
Diastase number (DN) | Schade 20.2-566 | 284+94 33.2
HMF mgkg | <057-4.8 - -
Free acidity mvalkg 20.1-34,2 276+41 14.7
pH 423-499 | 4631018 4.0
Electrical conductivity mS/cm 0.96-1.32 11401 89
Proline mg/100 g 37.7-99.0 | 649+221 341
* sum of monosaccharides (fructose and glucose)
** fructose to glucose ratio
*** ]imit of determination
Activity of a-amylase determined by the DISCUSSION

diastase number (DN) was relatively high
with the average value of 28.4 in Schade
units, from 20.2 to 56.6. In the majority
of the tested samples very low content
of HMF was found; at the level below
limit of determination (0.5 mg/kg) to
4.8 mg/kg. The pH fluctuated from 4.23 to
4.99, with the average of 4.63. The values
of free acidity varied from 20.1 to 34.2
mval/kg, with the average of 27.6 mval/kg.
Electrical conductivity had an average
value of 1.14 mS/cm, from 0.96 to 1.32
mS/cm. The range for proline content was
from 37.7 to 99.0 mg/100 g, on average
64.9 mg/100 g.

Colour, water, fructose and glucose
content, pH and electrical activity presented
low variability within this honey variety.
Coefficient of variation was less than 10%
for all of these parameters. The samples
were characterized by high variability the
contents of: melezitose (CV = 40.8%),
trehalose (CV = 39.9%), turanose
(CV =27.1%), and proline (CV = 34.1%);
as well as diastase number (CV = 33.2%).

To compare the coniferous honeydew
honey with other varieties the following
parameters can be used: amount of sugars
(especially fructose, glucose, melezitose),
electrical conductivity, pH, colour and
proline. Some physicochemical parameters
of unifloral honeys undergo changes e.g.
during storage or heating (HMF, diastase
activity). Examined samples were analyzed
after short storage time (within a month
from the collection of honey) and all tested
parameters complied requirements of
different standards (PN-88/A-77626,
1998; Rozporzadzenie Ministra Rolnictwa
i Rozwoju Wsi z dnia 3 pazdziernika 2003;
EU Directive, 2002).

According to the results presented in this
paper honeydew honey has a relatively low
water content. Similar low levels of water
content in Polish honeydew honeys were
found by Rybak (1986) and Szczgsna
et al. (2003). Also in European honeydew
honeys, Persano Oddo and Piro (2004)
determined the average water content



Vol. 57 No. 1 2013

Journal of Apicultural Science 55

at 16.1%. In the bibliographical review
concerning unifloral honey characteristics,
Piazza and Persano Oddo (2004)
compared different features including
water content in unifloral honeys
(12 papers from different countries) and
except for two honeys, the average values
were below 18.0%.

Total content of monosaccharides
was lower by few percent in relation
to other honey varieties. In honeydew
honeys from different European countries
(Persano Oddo and Piro, 2004), the
average content of monosaccharides was
58.7 g/100 g, from 51.2 to 66.2 g/100 g.
These results confirmed our previous
reports (Rybak-Chmielewska, 2007)
that coniferous honeydew honey contains
6.0% - 10.0% less monosaccharides than
floral honey.

Results similar to ours considering
the fructose content in Polish honeydew
honeys where obtained earlier by Krauze
and Zalewski (1991) - the average of
34.0 g/100 g, from 29.9 to 35.9 g/100 g.
Honeydew honey from Slovenia had
similar values of fructose content (Golob
and Plestenjak, 1999); the average
of 34.2 g/100 g, ranging from 30.8 to
37.6 g/100 g. Also, ours results did not
differ much from the average and extreme
values for 362 samples of honeydew
honeys from different European countries
(Persano Oddo and Piro, 2004) -
the average 32.5 g/100 g, from 28.7 to
36.2 g/100 g.

Values of glucose content in honeydew
honeys from Poland determined by
Krauze and Zalewski (1991) were
a little higher. The average sugar content
was 30.9 g/100 g, and the range was from
27.9 to 33.2 g/100 g. Whereas the results
of glucose content compiled by Persano
Oddo and Piro (2004) on the basis of
studies from different countries of Europe
in 362 samples of honeydew honeys turned
out to be slightly lower. The average
content of glucose was 26.2 g/100 g,
ranging from 21.3 to 31.1 g/100 g.

In general, it was noticeable that
the total content of disaccharides was

about twice higher than in floral honeys.
Sucrose content turned out to be at least
two times lower than the requirements
for this variety of honey - not more than
5% (Rozporzadzenie Ministra Rolnictwa i
Rozwoju Wsi z dnia 3 pazdziernika 2003).
Other authors also reported low sucrose
content: Krauze and Zalewski (1991),
Szczegsna et al. (2003), and Persano
Oddo and Piro (2004). The average
value in their studies was 0.98, 0.2 and
0.8 g/100 g, respectively. The results
obtained in the above-mentioned papers
were similar to ours.

The content of melezitose (trisaccharide
also known as larch sugar) is characteristic
for honeydew honeys. It is present in
honeys made from both deciduous and
coniferous honeydew. Similar contents
of this sugar were determined in honey
samples obtained from beekeepers from
southern Poland in 2003 (Szczgsna
et al., 2003). In nectar honey characterized
by Szczgsna et. al. (2011) and Was$
et. al. (2011a; 2011b) melezitose was
not present. In general, the presence of
melezitose confirms that a substantial part
of honey was made from honeydew.

Our results for diastase activity of
coniferous honeydew honey was very
high. A high value of this parameter
was also determined in the studied
coniferous honeydew honeys from Poland
(Szczgsna et al., 2003) with the average
value of 24.7, from 16.7 to 38.3.

Results of pH were slightly higher than
in other honey varieties. Other authors
had determined similar values of acidity
for this honey variety (Szczgsna et al.,
2003; Persano Oddo and Piro, 2004).
The values of acidity in their studies
were: 27.0 mval/kg (the average value),
from 15.0 to 41.0 and 26.0, from 16.8 to
37.1 mval/kg, respectively. This indicates
that some acids are present in honey. The
higher the acids content the more spiciness
we can taste in the honey sweet flavour.
Moderate acidity deepens the flavour
bouquet but does not give the impression
of spiciness. Coniferous honeydew honey
is being described as sweet and mild.
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The value of electrical conductivity
can be helpful in determining honeydew
honeys as it is an obligatory requirement
ambiguously distinguishing the honeydew
honey types (Rozporzadzenie Ministra
Rolnictwa 1 Rozwoju Wsi z dnia
3 pazdziernika 2003). The Polish Standard
(PN-88/A-77626, 1998) describes
them more precisely. According to that
document the value of conductivity for
deciduous honeydew honey ranges from
0.80 to 0.95. The highest values, over
0.95, are ascribed to coniferous honeydew
honeys. Deciduous honeydew honeys
can sometimes have also higher value
of this parameter (above 0.95 mS/cm).
For honeydew honey classification, apart
from electrical conductivity, organoleptic
traits should be taken into account. More
significant differences in the -electrical
conductivity were noticed between
coniferous honeydew honey results
presented in this paper in comparison to
values obtained for domestic nectar honeys
by Szczgsna et. al. (2011) and Was et. al.
(2011a; 2011b).

The proline value for coniferous
honeydew honey presented in this paper
was decisively high in comparison to
nectar honey. The requirement concerning
minimum of proline content (25 mg/100 g)
is described in the Polish Standard (PN-
88/A-77626, 1998). Proline content in
the tested samples was much higher than
the minimum required and also higher than
the content presented in the results obtained
by Persano Oddo and Piro (2004).
Proline values received for honeydew
honey in our studies were also higher than
values received by Was et. al. (2011b) for
heather honey so far considered a honey
with the highest proline content.

Unique organoleptic properties and some
of physicochemical parameters characteristic
for honeydew honey samples collected by
beekeepers from the Podkarpacie Region
presented in this paper were the basis for
registration in the European Union of
“Podkarpacki Miod Spadziowy” as a
product with protected designation of
origin (Rozporzadzenie Komisji (UE)
Nr 710/2010 z dnia 6 sierpnia 2010 r.).

CONCLUSIONS

1. The following features turned out to be
characteristic for honeydew honey, mainly
Abies alba: high electrical conductivity
(above 0.95 mS/cm), total content of
monosaccharides lower by few percent
in relation to other honey varieties, and a
higher content of disaccharides.

2. The presence of melezitose in honey
confirms that a considerable part of this
honey was made from honeydew.

3. Abies alba honeydew honey was also
characterised by higher pH values and
proline content in relation to other honey
varieties.

4. The greenish tone of brown colour
in liquid honey and of grey-greenish or
brown-greenish colour in crystallised
honey is characteristic for coniferous
honeydew honey. The mild, sweet flavour
of this variety has a hint of a resinous
aftertaste and aroma.
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CHARAKTERYSTYKA POLSKICH MIODOW ODMIANOWYCH.
IV. MIOD ZE SPADZI DRZEW IGLASTYCH,
GLOWNIE Z JODLY POSPOLITEJ (A4BIES ALBA L.)

Rybak-Chmielewska H., Szczesna T.,
Was E., Jaskiewicz K., Teper D.

Streszczenie

Uzupehiajac charakterystyke polskich miodow odmianowych opisano midd spadziowy z drzew
iglastych, gltéwnie z jodly pospolitej (Abies alba). W probkach tego miodu oznaczono cechy
organoleptyczne z pomiarem barwy miodu plynnego w milimetrowej skali Pfunda oraz parametry
dotyczace sktadu i whasciwoéci fizykochemicznych. Klasyfikacjg probek miodu przeprowadzono na
podstawie zgodnosci cech organoleptycznych z wartosciami (powyzej 0,95 mS/cm) dla przewodnosci
elektrycznej wlasciwej i obecnoscia charakterystycznych wskaznikéw spadzi (glony, zarodniki
grzybow) w preparatach osadu miodowego. Z cech fizykochemicznych oznaczono: zawarto$¢ wody
(od 15,3 do 18,1; $rednio 16,8%); taczna zawarto$¢ cukrow (od 71,6 do 77.9; $rednio 75,3 g/100 g).
Srednie zawartosci (g/100 g) poszczegolnych cukrow przedstawialy sie nastepujaco: fruktoza
- 34,2; glukoza -27,8; maltoza - 3,2; turanoza - 1,8; trehaloza - 2,7 i melecytoza - 3,2 g/100 g.
Oznaczono takze zawartos¢ HMF-u, wolne kwasy i pH oraz zawarto$¢ aminokwasu proliny.
Potwierdzone zostaly charakterystyczne dla tej odmiany cechy takie jak: wysoka przewodno$¢
wiasciwa (od 0,96 do 1,32 mS/cm; $rednio 1,14 mS/cm) oraz bogatszy sktad cukrow w stosunku
do miodéw nektarowych - wigcej dwucukrow, nizsza zawarto$é cukrow prostych oraz obecnosé
melecytozy. Obecno$¢ tego trojcukru w miodach wskazuje, ze powstat on w duzej czesci ze spadzi.
W probkach oznaczono tez nieco wyzsze pH (w zakresie od 4,23 do 4,99; $rednio 4,63) w stosunku
do miodow nektarowych. Cechy organoleptyczne miodu spadziowego ze spadzi drzew iglastych,
to przede wszystkim charakterystyczna barwa. Ptynny - ma barwg brazowa z zielonkawym, lekko
opalizujacym refleksem. Po skrystalizowaniu przybiera on barwg jasniejsza, najczgsciej z wyraznym
szarawo-zielonkawym odcieniem. Zielonkawy odcien brazowej lub szaro-brazowej barwy jest
cecha typowa tej odmiany miodu spadziowego. Barwa probek miodu okreslona w mm Pfunda
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miescita sie w zakresie od 74 - 105 ($rednio 93). Swiezo odwirowany midd spadziowy posiada

przyjemny zapach, przypominajacy nieco zapach igliwia i zywicy. Lagodny smak tego miodu ma

tez lekko zywiczny posmak.

Stowa kluczowe: Abies alba, midd spadziowy, charakterystyka, cechy organoleptyczne,
parametry fizykochemiczne, melecytoza, Polska.



