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Comparative study of rapeseed, monofloral types and multifloral honey by some physico-
chemical parameters

I. Zhelyazkova*, S. Lazarov

*Department of Animal Science - non-ruminants and other animals, Faculty of Agriculture, Trakiа University, 6000 Stara Zagora, Bulgaria
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Abstract. The objective of the present study is to make a comparative analysis of some basic qualitative parameters of rapeseed (Brassica napus) honey, 
monofloral (acacia Robinia pseudoacacia, sunflower Helianthus annuus, coriander Coriandrum sativum, lime Tilia sp.,) and multifloral honey. The study uses 
26 samples of bee honey from different regions in the country. The physicochemical study was carried out at the Scientific Research Laboratory of Trakia 
University according to the harmonized methods of the International Honey Commission and the methods described in Bulgarian State Standard (BSS) 3050-
80 and Regulation No. 48/2003. The following indicators have been investigated: water, glucose, fructose and sucrose content (%); hydroxymethylfurfural 
content (HMF, mg/kg); electrical conductivity (mS/cm). Based on the results obtained for glucose (G) and fructose (F) content in the honey samples, the sum 
total of G + F has been calculated. It has been found that the average values of the studied physico-chemical parameters in all analyzed honey samples (incl. 
rapeseed honey) are within the tolerable limits according to national regulations. The established deviations from the requirements concerning HMF content in 
rapeseed honey samples can be explained by technological errors rather than by plant origin. By glucose content the analyzed rapeseed honey samples have 
values c  lose to those of sunflower honey (over 30%). These results can explain the rapid crystallization of rapeseed and sunflower honey. The lowest average 
electrical conductivity values h  ave been established for rapeseed and acacia honey, which is a characteristic feature of light coloured honey types. Rapeseed 
and multifloral honey have higher average active acidity value (pH) compared to the average for the monofloral honey types. Based on the results, it can be 
concluded that rapeseed bee honey (Brassica napus) is of quality, does not differ from the monofloral and multifloral types produced in our country, complies 
with national and international regulatory documents and can be used by humans for food and as preventive agent.
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Introduction

In recent years, rapeseed (Brassica napus) has been grown in 
Bulgaria on an ever increasing scale. Rapeseed, as an early 
flowering nectariferous plant of the group of oil bearing crops, has a 
beneficial effect on the development of bee colonies. From rapeseed 
bees collect large amounts of nectar and pollen. The honey 
productivity of the plant is between 3.5 and 6.0 kg/dka. The pollen 
collected by bees from it has high biological and nutritional value 
(www.pchelarstvo.com/rapicata_rchelite).

Honey obtained from rapeseed has many supporters and many 
critics. Rapeseed honey has good nutritional, prophylactic and 
healing properties and is used in various diseases in humans. 
Numerous studies have shown that by its antimicrobial activity is 
approaches the antimicrobial qualities of honey dew. A valuable 
property of rapeseed honey is its fine crystallization (Shkenderov 
and Ivanov, 1983; Mladenov, 1989; Kirillov, 2007). The arguments of 
its critics include: spraying of rapeseed areas during flowering and 
possible contamination of nectar and pollen with pesticides; 
increasing the degree of ill temper of bee during rapeseed grazing, 
making the work of bee colonies more difficult; rapid crystallization of 
the produced bee honey; poor marketing appearance of the bee 
honey - its colour is whitish; accompanying odour of the rapeseed 
flowers (Mladenov, 1989; Dinkov, 2010; Parvanov and Dinkov, 
2017). 

The more difficult production of rapeseed honey (due to its rapid 

crystallization) and unattractive appearance have resulted in less 
demand on behalf of consumers and purchasing companies. These 
contradictory facts require extensive research on the composition of 
rapeseed honey.

The objective of the present study is to make a comparative 
analysis of rapeseed (Brassica napus) honey, monofloral types and 
multifloral honey by some key qualitative physico-chemical 
parameters.

Material and methods

A total of 26 honey bee samples from various regions in 
Bulgaria during 2015 - 2016 harvest years have been studied as 
follows:

- Rapeseed honey (Brassica napus) – 4 samples;
- Monofloral honey (acacia Robinia pseudoacacia, 

sunflower Helianthus annuus, coriander Coriandrum sativum, 
limetree Tilia sp.) - 12 samples;

- Multifloral honey (bouquet) – 10 samples;
The origin of the above honey samples was determined in 

advance by pollen analysis at the Scientific Research Laboratory 
(SRL) at Trakia University, Stara Zagora under BSS 3050/80. The 
physicochemical study was carried out in November 2016 at the 
same Laboratory following the harmonized Methods of the 
International Commission on Honey (Bogdanov et al., 1997) and the 
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methods described in BSS 3050-80 and Regulation No. 48/2003.
The following indicators have been determined: 
- water content (%) by Abbe refractometer;
- glucose (%), fructose (%) and sucrose (%) content - by 

high performance liquid chromatography using a differential 
refractometer as a detector;

- electrical conductivity (mS/cm) using a Conductivity meter 
with electrical conductivity cell;

- hydroxymethylfurfural content (HMF - mg/kg) by White 
(Bogdanov et al., 1997; Regulation No. 48/2003).

Based on the results obtained for glucose (G) and fructose (F) 
content in the honey samples, the sum of G + F has been calculated, 
an indicator included in the Annex to Art. 7 of the Regulation on 
requirements to honey intended for human consumption (Decree of 

the Council of Ministers No. 196/28.08.2002).
The survey data are processed variation-statistically by 

computer – Statistika software.

Results and discussion

The results presented in Table 1 show that the water content of 
all analyzed honey samples (irrespective of the plant origin) is within 
the permissible limits (below 20%), as stated in Bulgarian and 
European regulatory documents (BSS 3050/80; Regulation No. 
48/2003; Bogdanov et al., 1997). The differences found are 
unreliable.

Table 1. Physico-chemical parameters values of rapeseed, monofloral and multifloral honey

*P≤0.05       **P≤0.01  

Type of honey 
Water, % Fructose, % Glucose, % Saccharose, %

n
 Paramerets

Rapeseed 

Sunflower 

Coriander 

Acacia 

Limetree 

Multifloral

Regulation on the requirements to 

bee honey intended for human consumption

Less than 20% Less than 5% nectar 

honey; 10%-acacia honey

4

4

3

3

2

10

15.37±0.99

17.08±0.40

16.67±0.29

16.13±0.29

18.20±0.00

16.27±0.32

36.70±1.89

40.91±1.23

40.25±1.77

43.22±1.42

40.13±1.69

39.31±0.74

37.46±1.75

35.80±1.83

26.11±3.68*

24.13±1.52**

27.07±1.35*

31.94±1.50

0±0.00

0±0.00

0±0.00

0.07±0.04

0±0.00

0.01±0.01

Water content is an important indicator for determining the 
quality of honey and depends on the beekeeping technology, above 
all on meeting the requirements for degree of sealing the 
honeycombs from which honey will be extracted. In the beekeeping 
practice it is common to centrifuge honeycombs in which 1/2 or 2/3 of 
the area is sealed with wax lids.

The comparative analysis of the results obtained concerning 
fructose content of rapeseed honey, certain types of monofloral and 
multifloral honey samples (Table 1) shows that rapeseed and 
multifloral honey have similar values. In the analysed monofloral 
types of honey (sunflower, coriander, acacia and lime), fructose has 
higher values - above 40%. The maximum value has been recorded 
for the acacia honey samples. The results of the average values for 
fructose content (Table 1) in rapeseed, monofloral and multifloral 
honey shows that the rapeseed honey has the lowest values. The 
reported differences (between 3.43 - 6.52%) are unreliable.

Glucose content in the studied honey samples shows that 
rapeseed, sunflower and multifloral honey differ from the other types 
of monofloral honey (coriander, acacia, lime) by the studied indicator 
- the reported values are above 30%. The lowest is the glucose 
content in acacia honey (24.13±1.52%), and the highest in rapeseed 
honey (37.46±1.75%). Low level of reliability (P≤0.05) has been 
established with respect to glucose content between rapeseed and 
sunflower and rapeseed and limetree honey, an average level of 
reliability (P≤0.01) - between rapeseed and acacia honey. The 
above results can account for the rapid crystallization of rapeseed 
and sunflower honey. It is known from beekeeping literature sources 
(Shkenderov and Ivanov, 1983; Kirillov, 2007) that bee honey, in 
which glucose is over 30%, is characterized by a rapid crystallization 
process. The results obtained in this study confirm the findings from 

practice that rapeseed and sunflower honey crystallize very quickly, 
this process being faster in rapeseed honey - sometimes even in the 
honeycombs extracting it from them.

The Total Glucose and Fructose (G+F) indicator is a criterion for 
determining the quality of honey and its origin (Annex to Art. 7 of 
Regulation No. 48/2003). The data from Figure 1 show that all tested 
honey samples (regardless of plant origin) meet the requirements of 
that document, namely G+F not less than 60%. The average values 
found for monofloral types of honey (including rapeseed honey) 
range from 66.36±1.93% (coriander honey) to 76.72±2.48% 
(sunflower honey). Values above 70% are determined for rapeseed 
and sunflower honey, which is due to the reported high glucose 
content of the two types of monofloral honey. Statistically proven at 
P≤0.05 are the reported differences between rapeseed and 
coriander honey, acacia and limetree honey (Figure 1).

The values found in the present study regarding saccharose 
content in the analysed honey samples (Table 1) are between 0% 
and 0.01%, with requirements in the Regulation No. 48/2003 below 
5% for nectar honey and below 10% for acacia honey. The results on 
this important indicator for honey quality show that rapeseed honey 
does not differ from the other types of honey. The results obtained 
are in line with the literature data on analysed bulgarian honey of 
different plant origin and from different regions (Shkenderov and 
Ivanov, 1983; BJ, 2004; Ivanov, 2006; Kirillov, 2007; Parvanov and 
Dinkov, 2017).

The comparative analysis of the average electrical conductivity 
values shows that all analyzed honey samples, irrespective of the 
plant origin, are within the permissible limits according to the 
Regulation on requirements to bee honey intended for human 
consumption - below 0.8 mS/cm (Figure 2). The lowest average 
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values for the studied indicator were found for acacia and rapeseed 
honey. According to literature information, low electrical conductivity 
values are characteristic of the light types of honey, such as 
rapeseed and acacia honey. The observed differences in the 
average electrical conductivity between rapeseed and coriander, 
rapeseed and limetree, rapeseed and multifloral honey have 
medium level of reliability (P≤0.01).

Hydroxymethylfurfural (HMF) is included in the quality control of 
both unprocessed and processed bee honey (White, 1978; White 
and Doner, 1978; Thrasyvoulou et al., 1982; Thrasyvoulou and 
Blandenopoulou, 1984). In the natural bee honey, the minimum 
amount of HMF is below 10 mg/kg (Ivanov, 1973, 1978; Bogdanov et 
al., 1997).

The graphical presentation of the results of the analysis of 
honey samples of different plant origin with respect to HMF content 
shows that only in rapeseed honey an average value higher than the 
one specified in the Regulation on requirements to bee honey 
intended for human consumption has been determined - above 40 
mg/kg. The reason for the obtained results is the presence of two 
samples of rapeseed honey with HMF value above the admissible 

(Figure 3). HMF content depends on the plant origin of the honey, but 
it is most affected by the storage and processing conditions. 
Therefore, this indicator is important for the quality of bee honey and 
is an indicator of overheating, faking, mistakes in bee-keeping 
technology, etc. In this regard, the HMF values obtained in the 
analysed rapeseed honey samples may be associated with honey 
storage at inappropriate temperature or heating for decrystallisation.

Active acidity (pH) of bee honey ranges from 3.2 to 6.5 
(Shkenderov and Ivanov, 1983; Ivanov, 2000, 2006). In the analysed 
honey samples pH values between 1.83 (acacia) and 4.23 
(rapeseed) have been observed (Figure 4). The average pH values 
for the monofloral honey types included in the study do not differ 
significantly and are within the range of 1.83±0.27 - 2.05±0.05. It is 
evident from the results obtained that rapeseed and multifloral 
honey have the highest average value for the stated indicator, but do 
not exceed the established limits for the natural product. The 
established differences in pH values between rapeseed honey and 
the other analysed monofloral types of honey (sunflower, coriander, 
acacia and limetree) have high level of reliability (Р≤0.001).

Figure 1. Fructose + glucose (F+G) content in rapeseed, monofloral and multifloral types of honey 
(P≤0.05 for differences between rapeseed / coriander honey and acacia / limetree honey) 
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Figure 2. Electrical conductivity of rapeseed, monofloral and multifloral honey
(P≤0.01 for differences between rapeseed / coriander, rapeseed / limetree, rapeseed / 
multifloral honey) 
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The comparative analysis of the obtained results for important 
physico-chemical parameters in honey samples of different plant 
origin show that rapeseed honey meets the Regulation on 
requirements to bee honey intended for human consumption, which 
is a guarantee for a quality product.

Conclusion

The established average values of the studied physico-
chemical parameters (glucose, fructose and sucrose and 
hydroxymethylfurfural content, electrical conductivity) for all 
analysed honey samples (including rapeseed honey) are within the 
permissible limits according to the Regulation on requirements to 
bee honey intended for human consumption (Decree of the Council 
of Ministers 196/2002). The specified deviations from the 
requirements of the Regulation regarding hydroxymethylfurfural 
(HMF) content in rapeseed honey samples can be accounted for by 
technological errors rather than by plant origin. By fructose content 

the analysed rapeseed honey samples have values close to those of 
multifloral honey. Glucose content in rapeseed and sunflower honey 
is above 30%, which can account for their rapid crystallization. The 
lowest average electrical conductivity values have been established 
for rapeseed and acacia honey, which is characteristic of light 
coloured types of honey. Rapeseed and multifloral honey have 
higher average value for active acidity (pH) than the average for the 
monofloral types of honey.
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affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of  
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
f o r  A n i m a l  S c i e n c e  a n d  H e a l t h , 
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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