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ABSTRACT

Review Article 

The Bulgarian dendrofl ora consists of 359 
species, including 368 infraspecific taxa (60 
subspecies, 200 varieties and 108 forms) (28, 39). 
There are about 770 species of medicinal plants 
constituting 20% of the Bulgarian flora. Of these, 
200 are currently in use and over 250 herbal drugs 
are derived from them and presently used in the 
prophylaxis and medicine, cosmetics and the food 
industry (24). Bulgarian medicinal plants have a 
broad diversity of species, rich composition of active 
ingredients and most of them are nectariferous with 
great importance for bees.

The aim of this work was, based on the  data 
from available literature  to provide a summary of  
the scientifi c information related to the main types 
of  bee honey in Bulgaria in the fi rst decade of the 
21st century
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1. Pollen analysis
In 2001, the type of the 130 investigated batches 

unprocessed bee honey was from honeybees 
determined via pollen analysis. It was found out that 
47.69% of the batches were multifloral and 52.31% 
- monofl oral honeys. In 56.45% of multifloral 
honeys, the sunflower pollen ranged between 20 
and 40%. Among monofloral varieties, the most 
prevalent was sunflower honey (44.12%) followed 
by acacia and lime honeys (20.58% each), clover 
honey (8.82%) and alfalfa honey (5.88%), (19).

In 2006, from, 11 honey samples harvested from 
the villages from the Shumen region, four types of 
unifloral honey were indentified (Helianthus annuus, 
Robinia pseudoacacia, Paliurus and Apiaceae), (29). 

In recent years, consumers worldwide show 
great interest in unifloral bee honeys, preferably 
collected from one type of plants, with high quality 
and specific sensorial characteristics.What is 
especially of interest now, related to this, is the issue 
of the description of unifloral bee honeys, harvested 
in differents countries.

The available data showed that the most
com mon unifloral honey types in different regions of
Bulgaria during 2006–2009 were black locust, lime, 
sunflower, and rape honeys. The ranking of average 
pollen concentrations for the honeys studied was 
Brassica > Helianthus > Tilia > Robinia (3). 
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Based on the last available analyses of Bulgarian 
types of honey, the most important are acacia honey, 
sunflower honey, coriander honey, multifloral 
honey and honeydew honey (4). This conclusion 
could be supplemented with scientific data for other 
Bulgarian’s types of honey.

In the last decade of the 21st century in Bulgaria, 
extensive researche has been conducted for some rare 
types harvested in the country and types of unifloral 
honey for which there is a lack of knowledge.

1.1. Coriander honey
In Bulgaria, Coriandrum sativum L., is a very 

good nectariferous plant important for the bees, 
predominantly planted in South Bulgaria.

In 2009, there was a study of the main 
quality parameters (6), of Bulgarian’s coriander 
(Coriandrum sativum L.), honey (n=10), harvested 
near the village of Daskal Atanasovo, region of 
Stara Zagora, Bulgaria. For the first time there was 
recording of data for pH (4.71 ± 0.03), free acidity
 (35 ± 0.5 meq.kg-1), invertase activity (15.9 ± 0.04 IN),
electrical conductivity (0.3564 ± 0,0004 mS.cm-1) 
and specific optical rotation - (-) 14.5 ± 0.1 
[α]D

20 (21; 22). The high values of free acidity 
(35 ± 0,5 meq.kg-1) and pH (4,71 ± 0,03), in our 
samples, could be  related to 3,4-dimethoxybenzoic 
acid, 3,4-dimethoxybenzene acetic acid, 
2,3-dimethoxybenzaldehyde and vanillyl alcohol 
found in this type of honey (25).

1.2. Fennel honey
In Bulgaria, fennel is cultivated in many areas  

preferably in the northern parts of the country, in the 
regions of Varna, Ruse, Shumen etc. 

In the essential oils from fennel (Foeniculum 
vulgate Mill.) different components were found: 
trans-Anethole (31-36%), alpha-pinene (14-20%) 
and limonene (11-13%) were the main components 
of the essentials oil isolated from dried aerial parts, 
whereas methyl chavicol (= estragole) (79-88%) 
was dominant in the fruit oils (30).

Recent scientific studies have indicated the  
usefullness of Foeniculum vulgate Mill., extracts 
in medicine. Specific antibacterial activities 
have been detected for such microorganisms as 
Candida albicans (35), Helicobacter pylori and 
Campylobacter jejuni (8).

In available references only one study was 
found concerning the for usefulness for medicinal 
purposes of fennel bee honey (Foeniculum vulgate 
Mill.), with origin from Egypt (45). Despite of the 
lack of description of the quality characteristics 
of bee honey used in the experiments, this honey 
was described as fennel and was used to evaluate  

the potency of  rats treated with this type of 
honey  to overcome an induced infection  with the 
microorganism Staphylococcus aureus . 

In Europe complex investigations have been 
carried out about the quality characteristic of 
most unifloral bee honeys (34). In the available 
references, there was no description of fennel bee 
honey (Foeniculum vulgare Mill.). Only Spanish 
studies have found foeniculum vulgare-type pollen 
in all the samples of multifloral honeys from 
different apiaries in La Palma (Canary Islands) (42, 
43)  and El Hierro (Canary Islands), (41).

In 2011, the main quality parameters of Bulgarian 
fennel (Foeniculum vulgare Mill.), bee honey, 
harvested in 2009 near the village of Ostrovo in the 
region of Razgrad, Bulgaria, were presented (36). 
For the first time there was recorded data for pH 
(4.76 ± 0.06), free acidity (25.30 ± 1.33 meq.kg-1), 
diastase activity (22.7 ± 0.1 DN), invertase
activity (29.85 ± 0.43 IN), electrical conductivity 
(0.4612 ± 0.019 mS.cm-1), specific optical 
rotation (-) 14.8 ± 0.25 [α]D

20 and proline content 
(230.65 ± 0.35 mg.kg-1). Quantity of fructose 
(44.9 ± 0.2 g/100 g), glucose (25.5 ± 0.3 g/100 g), 
sum of glucose and fructose (70.4 ± 0.3 g/100 g), 
and low level of apparent sucrose (<LOQ), indicated 
that fennel bee honey belongs to blossom honeys. 
Maltose, melibioze and melizitose were not detected 
in fennel honey. Other investigated sugars were in 
low quantity in this new type of honey (turanose – 
1.34 ± 0.23; treahalose – 0.29 ± 0.04 g/100 g), (36).

Our results for fructose (44,9 ± 0,2 g/100 g), 
glucose (25,5 ± 0,3 g/100 g), sum of glucose and 
fructose (70,4 ± 0,3 g/100 g), and low level of 
apparent sucrose (<LOQ) in fennel honey (36), 
indicated that this type belongs to blossom honeys 
according to the requirements of the European 
Honey Commission (6) and the European Council 
Directive 2001/110/EC (23). 

2. Proline content
The application of the method of the 

European Honey Commission (6) in Bulgaria for 
determination of proline content in honey from 
honeybees was discussed for the first time in 
2000. Data concerning the proline content in non-
processed multifloral and honeydew honeys from 
different producers is presented. A higher minimum 
value of proline content in multifloral honeys 
(267.0±23.71mg.kg-1) was detected, in comparison 
to DIB norms (9). The differences between the 
results for multifloral and honeydew types of honey 
were statistically significant. It was suggested that 
proline content could be a useful additional criterion 
for identification of  honeydew honeys with higher 



37

Quality parameters of Bulgarian bee honey

value of proline content, in comparison to the 
multifl oral types of honey (10). 

3. Invertase activity
Furthermore, in 2000 invertase activity was 

determined for 10 multifloral and 10 honeydew 
honeys from different regions in Bulgaria in 
accordance with  the Harmonized Methods of the 
European Honey Commission (6). The aim of the 
study was to determine the variability of invertase 
activity for multifloral and honeydew honeys and 
to establish the characteristic range of the enzyme 
and the sensitivity to heating for multifloral honeys. 
The results showed that invertase activity varied 
considerably in multifloral (6.06±5.92) honeys. 
The invertase activity of multifl oral and honeydew 
honeys was different and statistically significant 
(p<0.001). It was found that invertase in multifloral 
honey was statistically (p<0,001) sensitive to the 
heating usually applied in some Bulgarian factories 
(18).

According to the Harmonized Methods of the 
European Honey Commission (6), the invertase 
activity in four types of Bulgarian bee honeys 
harvested in 2007 (sunfl ower, clover, multifl oral and 
mixed honeydew and multifloral), from two regions 
– southern Bulgaria (Haskovo region) and northern 
Bulgaria (Montana region), was investigated. 
Investigated bee honey types from southern Bulgaria 
showed significantly different (p<0.01), high values 
for invertase activity (35.75 ± 0.21 IN; 24.577 ± 
0.109 IN and 23.762 ± 0.13 IN), in comparison to 
honeys from northern Bulgaria (11.431 ± 0.36 IN
and 10.066 ± 0.46 IN). The highest values of 
invertase activity were found in multifloral bee 
honey harvested near  the town of Madzharovo 
(35.75 ± 0.21 IN), and the lowest values
(10.066 ± 0.46 IN), from sunflower bee honey from 
the village of Erden, the  Montana region (20).

There was, also, an investigation in Bulgaria 
of the influence on invertase activity  from low 
processing temperatures (37°С и 42°С), in four 
types of Bulgarian bee honeys (sunflower, clover, 
multifloral and mixed honeydew and multifloral), 
from two regions – southern Bulgaria (Haskovo 
region) and northern Bulgaria (Montana region),  in 
accordance with the method, recommended by the 
European Honey Commission (6). The temperature 
treatment with 37°C for less than 24h leads to the 
increasing of invertase activity from investigated 
types of bee honey. In 80% in the all cases was 
found statistically significant reduction (p < 0.01)
of invertase activity under 42ºС, in comparison to 
37ºС (16).

4. Specific optical rotation
For the first time in Bulgaria the specific 

optical rotation [α]D
20 was determined in 29 honeys 

(Robinia sp. n = 10, multifloral n = 10, honeydew
n = 9), (11), produced in 2000, from various regions 
and different phytogeographical areas according 
to the Harmonized Methods of the European 
Honey Commission (6). It was estimated that the 
specific optical rotation of the Robinia honeys was 
(-) 17.0 ± 1.2, which was similar to previously 
reported values (33, 40). The average value of the 
multifloral honeys was (-) 14.8 ± 4.9, which was 
similar to the values of multifloral honeys found by 
Sacchi & Bosi (44), and to those found in Robinia 
honeys. The values of the specific optical rotation 
of Bulgarian honeydew honeys were positive 
(4.2 ± 1.3), which is consistent with other results 
(5, 26, 27, 32, 44). However these values were lower 
than those found in Italian honeydew honeys, which 
varied from 13.6 to 16.6.

Our data of the specific optical rotation of the 
Bulgarian coriander honey - (-) 14,5 ± 0.1 [α]D

20 (20, 
21),  showed approximate values to those previously  
reported for multifloral - (-) 14.8 ± 4.9 [α]D

20 and 
Robinia spp. - (-) 17.0 ± 1.2 [α]D

20, honeys (10).

5. Electrical conductivity 
In 2007 there was a research of the conductivity 

of multifloral and honeydew honeys from different 
regions in Bulgaria. It presented data derived from 
142 samples multifloral and honeydew honeys from 
two periods: 2000-2004 and 2005-2006. In the first 
period the mean values of electrical conductivity 
of multifloral honeys was determined to be 0,6221 
mS.cm-1 and for honeydew honeys – 0,8686 mS.cm-1. 
The highest mean values of conductivity were 
found in samples produced in August 2006 from
the town of Madzarovo (Bulgaria) – 0.9414 mS.cm-1. 
A special attention was paid to electrical conductivity 
as a contemporary method for bee honey quality 
assessment (13).

6. Complex physical and chemical parameters
In 1999 the principal physical and chemical 

parameters of 130 batches of bee honey originating 
from 9 regions of the country were analyzed. 
Deviations in the water content (16.16%), total 
acidity (14.62%), content of reducing sugars 
(1.54%), saccharose content (2.31%) and diastase 
activity (10.77%) were observed. They were the 
most commonly encountered in sunflower honey 
(33.33% with changed water content and total 
acidity of 6.67% with variations in the content of 
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reducing sugars, saccharose and diastase activity). 
The acacia honey  had the lowest water content, 
total acidity and diastase activity. The linden honey 
showed decreased diastase  activity in 35.72% of all 
cases. The multifl oral honey had the lowest content 
of reducing sugars and hydroxymethylfurfurol, 
although in 12.92% of the samples its water content 
was increased; 14.52% had increased total acidity 
and 6.46% -  had decreased diastase activity (17).

In 2005, a review of the physical and chemical 
criteria and standards in bee honey analysis in 
Bulgaria was conducted (12). Along with the widely 
used parameters such as water content, content of 
sugars etc., a special attention was paid to prоline 
content, invertase activity and specific optical 
rotation as contemporary methods for bee honey 
quality assessment. The Bulgarian values for certain 
types of bee honey, that are also encountered in other 
Balkan countries are provided: invertase activities 
of honeydew and multifloral honey – 30.48 IN 
and 11.0 IN respectively; acacia honey – 3.8 IN; 
proline content (>180 mg.kg-1 in honeydew honey), 
multifloral honey (267.2 mg.kg-1), tilia honey
(469 mg.kg-1), acacia honey (213.4 mg.kg-1) and 
specific optical rotation: (-) 17 and (-) 15.1 [α]D

20  in 
acacia honey and 4.9 [α]D

20 honeydew honey (12).

7. The antioxidant and antibacterial activities 
At the “1st World Honeydew Honey 

Symposium”, Apimondia International Honey 
Commission, 1 to 3rd of August 2008 in 
Tzarevo, Bulgaria, there was a presentation 
of the antioxidant activities of multifloral, 
acacia and honeydew honeys. The percentages 
of antioxidant activities (% AA) of different 
honeys were assayed in vitro using the method of
Al-Mamary et al. (1). The percentage of AA was 
measured in diluted honey samples by calculating 
the inhibition of pig liver homogenate oxidation 
mediated by the FeSO4 ascorbate system. The 
antioxidant activity of different honeys increased 
with the increase of the levels of honey samples 
solutions (50 μl, 100 μl and 200 μl). In all cases 
the highest values of antioxidant activity were 
found in honeydew honeys. The honeydew honeys 
harvested near the town of Madzharovo had the 
highest antioxidant activity – 9.91% with 50 μl,
35.64% with 100 μl, up to nearly two times higher 
(63.33%) with 200 μl from sample solution (14).

In 2009 the first clinical case of detected 
specific antibacterial activity from oak honeydew 
honey isolated from wound pathogen strain 
Staphylococcus aureus resistant to amoxicillin, 
kanamycin, lincomycin, erythromycin, doxycyclin 
and chloramphenicol was presented (15).

8. Production of organic honeys 
Bee honey produced in organic apiculture 

conditions should be natural, without contaminants 
(7, 46).

Organic beekeeping is beekeeping practiced 
in clean areas, without intensive agriculture. For 
2005, 23 508 certifi ed beehives produced 984 tons 
of organic bee products, most of it being honey. At 
the end of 2009, there were about 35 000 certified 
apiaries working according to the 834/2007 EC 
Directive, producing 1,680 tons of organic honey 
per year.  The number of certified beekeepers is not 
precisely known, as some of them are certified as a 
group, but it is estimated to be between 100 and 150. 
Analyzing the data from the last available census from 
2003, the total agricultural area in the country was 
29 045 km2. If we adopt that total area of Bulgaria is 
108 489 km2, we can see that workable agricultural 
areas amount to 26.7% (29 044.8 km2), and the rest 
73.3% (79 444.2 km2), must belong to uncultivated 
areas. We could generalize that, these uncultivated 
areas are good sites for organic beekeeping, on the 
condition that there are no contaminating industries. 
Thus organic beekeeping in Bulgaria has very good 
conditions from a territorial point of view (2).

The invertase activity and carbohydrate 
spectrum of organic acacia and multifloral honeys 
produced in the South Stara Planina region 
(Republic of Bulgaria) were investigated. After 
one year of storage at a temperature up to 25°С, a 
mild reduction in invertase activity (3.9–4.79%) 
has occurred in multifloral honey. The activity of 
this enzyme decreased considerably in acacia honey 
(15.16%). The average content of carbohydrates of 
acacia honey after one-year storage was: fructose 
– 42.76±1.24 g/100 g, glucose – 27.5±1.11 g/100 g,
fructose/glucose ratio – 1.55±0.05, sucrose 
– 0.60±0.63 g/100 g, turanose – 1.18±0.21 g/100 g,
maltose – 0.54±0.36 g/100 g, trehalose – 0.28±0.04 g
/100 g.The respective carbohydrates in multifloral 
honey were fructose (41.16±0.81 g/100 g), glucose 
(27.11±0.85 g/100 g), fructose/glucose ratio 
(1.51±0.07), sucrose (0.14±0.20 g/100 g), turanose 
(1.17±0.26 g/100 g), maltose (0.90±0.69 g/100 g),
and trehalose (0.65±0.19 g/100 g). Neither melibiose 
nor melezitose were established in both types of 
honey (38).

The information about the circumstances 
influencing the quality of organically produced 
honey, allowed us in 2012 to recommend more 
specific conditions of processing, storage and 
utilization of this unique foodstuff in order to 
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preserve its natural organoleptic, physical, chemical 
and antibacterial features:

• During processing, heating > 37 °С should 
be prohibited, and the second processing after 
harvesting should be done via heating < 37°С;

• Storage conditions should be at temperatures 
< 20 °С (the optimum temperature is 10–16°С) and 
relative humidity < 65%;

• Shelf life (best before…) should not exceed: 
2 years after packaging (for unheated, industrially 
unprocessed and filtered organic honey) and 1 year 
after packaging (for industrially unprocessed and 
filtered organic honey heated only at temperatures 
<37°С), (37). 

We agree with other scientists that unifl oral 
commercially produced or organic honeys are rare 
in Bulgaria, because it is a common practice to 
harvest honey only two times during the apicultural 
period (3). Other, but also important factor for the 

Figure 1.  Main kinds of Bulgarian bee honeys from 2000 to present

rare production of unifl oral honeys in Bulgaria is 
the great importance of climatic factors which often 
prevented bees to fl y during the blooming period of 
nectariferous plants.

In spite of the rare production of unifl oral 
honeys, we could agree with other studies that 
unifl oral honeys have an important com mercial 
value because they are regarded as more valuable, 
often offered for sale at higher prices than the 
multifl oral honeys (31). 

From the presented data, we could conclude 
that from 2000 to the present in Bulgaria more than 
11 types of bee honey (Fig.1) were harvested and 
investigated.

In conclusion it could be underlined that 
Bulgarian kinds types of bee honey have specific 
sensorial characteristics, high quality and therapeutic 
potential that could provoke in the future a great 
interest among bee honey consumers.
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