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Summary

The aim of this paper was to compare the microbiological and sensory quality of Polish and Thailand
multifloral honeys. The honeys selected for testing were classified into the multifloral honey group on the basis
of a pollen analysis. The microbiological analyses of multifloral honey samples confirmed a good microbiological
quality of the honey samples tested. No presence of pathogenic bacteria of the species Salmonella has been
demonstrated. The total number of aerobic mesophilic microorganisms and the number of mesophilic bacteria
of the species Bacillus were less than the permissible microbiological limits for bee products. A significant excess
of yeasts and moulds was found in one Thailand honey sample, which produced undesirable sensory factors
as a result of honey fermentation. The tests performed revealed that lime and multifloral honeys were the
varieties most preferred by consumers and that most consumers presented a neutral attitude towards imported
honeys. A consumer sensory test showed differences in the quality of the honey samples tested. Three samples
of domestic multifloral honeys and one sample of imported honey were assessed as the most attractive. Two
Thailand honey samples were characterized by a significantly lower sensory quality than the other samples
tested in the study. The method of sensory profiling applied in this study made it possible to be obtained
precise information on the reasons for consumers’ preferences identified during the hedonic test. The results
for the most unattractive samples obtained by this method were confirmed by the results of microbiological

and physicochemical analyses.
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Multifloral honey is the most common honey avail-
able in large quantities on the market, and therefore it is
most often purchased and used by consumers. Because
of the large number of producers offering multiflo-
ral honeys, consumers, in choosing a honey, should
consider its health quality. The behaviour of modern
consumers and their choices are associated with the
wide variety of products and growing importance of
information. Consumer testing consists in analysing
the market behaviour of consumers and their attitude
towards products being offered (3). Large groups of
potential consumers take part in consumer question-
naire studies. Sensory testing is a source of useful infor-
mation on perceived quality of products, including its
most important aspect, 1.e. the sensory attractiveness of
products. Only fully accepted products are consumed

by the consumers and bring about a pro-health effect.
The honey market is principally segmented into honey
for household consumption and honey for industrial
use. An estimated 85% of all honey is destined for
direct consumption (5).

Honey is characterized by a high concentration of
sugars: fructose (average concentration 38.4%), glu-
cose (on average 30.3%), sucrose (on average 1.3%),
other carbohydrates (about 12%) and low protein
concentration (on average 169 mg/100 g) and mineral
content (on average 0.169%) (22, 45). According to
Polish research, the overall sugar content in honey
ranges from 64.0 to 88.6% (on average 79.1%) (8) or
from 76.0 to 80.5% (on average 78.9% (39). The honey
nectar glucose content ranges from 27.3 to 37.4% (on
average 31.0%), and the fructose content from 29.1
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to 42.3% (on average 37.7%) (39, 40). The protein
content in honey is in the range of 500-10 000 mg/kg
(on average 2000 mg/kg) (41), and mineral content
ranges from 500 to 3500 mg/kg (8, 25).

Moreover, the low content of water (17.2%), low
pH values (3.4-6.1), and the water activity within the
range of 0.5 to 0.6, as well as the presence of substances
with antimicrobial activity (enzymes, phenolic com-
pounds, flavonoids) result in honey being a difficult
environment for the growth of most vegetative forms of
human pathogenic microorganisms (21, 44, 45). There
are many publications describing the physicochemi-
cal and antioxidant properties of honeys (11, 14, 23,
35, 49, 53). On the other hand, studies on microbial
contamination are mainly focused on the presence
of Clostridium botulinum (1, 10, 24, 29, 30). Honey
can be an environment for microorganisms such as
osmophile yeast and moulds, whose numbers can
achieve concentrations of several thousand of colony
units per gram. These microorganisms, after exceed-
ing the upper limit of water activity, are involved in
the fermentation of honey, resulting in the formation
of alcohol and carbon dioxide. An increasing level of
fermentation leads to reduced sensory attractiveness
of honey (50, 54). Spores of aerobic and anaerobic
bacteria, especially Bacillus spp., and Clostridium
spp., are responsible for microbial contamination of
honey with their vegetative forms and toxins. The
secondary sources of contamination (people, soil, ani-
mals, equipment) contribute to the presence of Gram-
-negative Enterobacteriaceae (E. coli, Salmonella,
Shigella, Klebsiella, Proteus, Serratia, Cirtobacter,
Edwardsiella), and Pseudomonas, as well as Gram-
-positive Staphylococcus and Enterococcus in honey.
Honey is an excellent complement to many products
in which microbes may find favourable conditions
for growth and become the cause of microbiological
contamination. In the assessment of the quality of
honey, only physical and chemical criteria were taken
into account (9). Microbiological and hygienic aspects
were often ignored. The wide availability on the Polish
market of foreign honeys of undocumented origin,
and frequently low quality can pose a health risk.
Hence, the aim of this study was to compare Polish
and imported multifloral honeys in relation to their
microbiological and sensory properties.

Material and methods

Research material consisted of 6 samples of honey (3
samples of Polish honey and 3 samples of honey from
Thailand). Microbiological and physico-chemical analyses
were carried out for 60 samples of different honeys (work in
press). However, due to the difficulty of the consumer sen-
sory test (80 consumers), studies were conducted only for
six randomly selected samples, which provided a compre-
hensive examination. The set of a maximum of six samples
made it possible to conduct a consumer study (4, 47).
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All of the honeys from both countries were obtained
from bee-keepers in 2013. The honeys were purchased at
apiaries to avoid possible secondary contamination of the
study material. Six honey samples were coded with letters
A to F. The samples A, B and C were Thailand multifloral
honeys, whereas the other samples denoted by letters D, E
and F were Polish multifloral honeys. These were samples
of mature honeys. The period from the time of collection
at an apiary until the analysis did not exceed 6 months. The
honeys were stored at a room temperature of 23 = 1°C in
a darkened room.

Pollen analysis. A microscopic palynological analysis
was carried out according to the methodology recom-
mended by the International Commission for Bee Botany
and International Honey Commission in order to determine
the variety of honey and the compliance with Polish stan-
dards (9, 27, 34).

Methods of microbiological analysis

Microbial counts. Ten grams of each sample was homog-
enized with 90 ml of buffered peptone water (BPW) using
a Somacher 400 instrument (IUL Instruments, Germany).
Decimal dilutions were performed with BPW. The microbio-
logical quality of honeys was tested by the reference plate
method, and the analysis was performed on two parallel
plates. The number of microorganisms was expressed as
colony forming units per gram of honey (cfu/g).

The count of total mesophilic aerobic bacteria (TMAB)
was determined by the [SO standard (19) with Plate Coumt
Agar (PCA Biokar Diagnostics, Austria). The plates were
incubated at 30°C for 3 days. The concentrations of mould
and yeast were determined on Dichloran Rose Bengal
Chloramphenicol Agar (DRBC Agar, Becton Dickinson
and Co.) after incubation at 25°C for 5 days according to
the ISO standard (18).

Bacterial detection. The honeys were tested for the pres-
ence of mesophilic spores of Bacillus spp., using Glucose
Bromocresol Purple Agar (BCP Biokar Diagnostics), after
incubation at 37°C for 5 days. Salmonella species were
detected instrumentally with a BacTrac 4300 impedance
camera (SyLab Gerdte GmbH, Austria). Analysis was per-
formed with a BiMedia 201C Salmonella culture medium
(modif. Rappaport-Vassiliadis media), and measurement
cells were incubated at 40°C for 24 h (threshold 10% for
the E-value).

Methods of physico-chemical analysis. The pH of honey
was determined with a Lab 860 pHmeter (SI Analytics
GmbH, Schott Instruments, Germany). Honey samples of
10 g were diluted in 10 ml of distilled water (34, 37).

The water activity was measured at 25°C (= 0,2°C)
in a temperature-stable sampling environment with an
Aqualab TE series 4 analyzer (Decagon Devices, Pullman,
Washington, USA) calibrated with saturated salt solutions
in the aw range of 0.40-0.70. This device operates on the
basis of electronic dew-point measurements. An AqualLab
analyzer continues the analyses of water activity until the
difference between three consecutive measurements is less
than 0.0005 aw (54).

The water content in undiluted honeys was established by
three or four measurements with a PAL-22S refractometer
(Conbest Sp. z 0. 0., Poland) (34, 37).
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Methods of sensory analysis

The sensory testing consisted of three parts:

a) questionnaire study — as described below by the author
of the paper,

b) consumer sensory test — according to (33),

¢) laboratory sensory test — according to the ISO stan-
dard (17).

Questionnaire study and characteristics of respon-
dents. The study consisted of completing a short question-
naire with questions by consumers. The questionnaire asked
whether a given person consumed honey, how often, for
what reasons, which were the preferred types and varietes of
honey, what was the preferred origin of honey (domestic or
imported), and what was the respondent’s attitude towards
imported honeys. A group of 200 persons (132 women and
68 men) participated in the questionnaire study. Around half
of the participants in the study were residents of rural areas
(52%), and the rest lived in urban areas (48%).

Consumer sensory test. A classic 9-point hedonic scale
was used for the assessment of the acceptability of honey
samples (4, 47). The group of 80 consumers who partici-
pated in sensory testing (51 women and 29 men) indicated
that they consumed honey.

Laboratory sensory test. The method of quantitative
descriptive analysis (QDA) was used to determine the
analytical characteristics of honey samples according to
the ISO standard (17). An evaluation panel of 10 persons
determined the characteristics of the samples profile. The
persons participating in the testing had appropriate meth-
odological qualifications in accordance with the ISO stan-
dard (20) and considerable experience in the assessment of
different products by the QDA method. The distinguishing
qualitative attributes of odour, texture, flavour and overall
quality were selected in accordance with the principles of
the above-mentioned method. As a result of the selection,

Tab. 1. Results of pollen analysis of honey samples
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discussion and verification, 12 distinguishing qualitative
attributes were determined. In addition, the overall sensory
quality of each sample was defined. The intensity of each
distinguishing attribute was indicated on an unstructured
graphical scale (0-10 a.u. — arbitrary units).

Statistical analysis of results. The results were processed
by means of an Excel sheet and presented as diagrams. They
were analyzed statistically with the Statistica PL ver. 10.0
software (46). A single-variant analysis was used for the
assessment of the significance of differences between the
samples (p <0.05). The interpretation of the results obtained
by the QDA method was based on a principal components
analysis. In addition, the coefficients of simple correlation
were calculated between the overall honey quality and the
assessed distinguishing features.

Results and discussion

Results of pollen analysis. The honeys analyzed had
been declared by the beekeepers as varietals honeys.
However, in the samples analyzed, there was no pre-
dominant pollen, so they were classified as multifloral
(Table 1).

The results of physicochemical analysis. The pH
value of the honeys ranged from 3.65 to 4.53. These
values were similar to those obtained by other authors
(2,6,14,26,31,42,43,48, 51, 52).

The water content is an important parameter in the
assessment of the contamination of honey with fermen-
tative microorganisms. The water content is related to
external factors during the ripening and storing of honey.
The allowed level is 20 g or less per 100 g of honey.
The water content in Polish honeys conformed to the
accepted standards except for sample E, in which it was
20.5%. Among the imported honeys, samples B and C

Samples

Description

sample A | Predominant pollen > 45% (not found).
Minor pollen <3% (Sesamum indicum 2.8%).

sample B | Predominant pollen > 45% (not found).

Minor pollen < 3% (not found).
sample C | Predominant pollen > 45% (not found).
Minor pollen < 3% (Mikania cordata 2.2%).

sampleD | Predominant pollen > 45% (not found).

sample E | Predominant pollen > 45% (not found).

Secondary pollen 16-45% (Solidago 34.7%; Rubus 21.1%).

Minor pollen < 3% (Acer2.7%; Tilia 2.6%; Fagopyrum 2.1%).

Predominant pollen > 45% (not found).
Secondary pollen 16-45% (Salix 21.3%; Trifolium 20.7%).

sample F

Frangula 3.2%).

Secondary pollen 16-45% (Chromolaena odorata 27.7%; Coffea arabica 25.5%; Helianthus annuus 22.1%).
Important minor pollen 3-15% (Litchi chinensis 12.5%; Dimocarpus longan 9.4%).

Secondary pollen 16-45% (Zea mays 34.5%; Litchi chinensis 26.5%).
Important minor pollen 3-15% (Sesamum indicum 14.3%; Mikania cordata 12.9%; Ceiba pentandra 11.8%).

Secondary pollen 16-45% (Helianthus annuus 26.3%; Litchi chinensis 25.9%; Dimocarpus longan17.4%).
Important minor pollen 3-15% (Coffea arabica 14.3%; Chromolaena odorata 13.9%).

Secondary pollen 16-45% (Trifolium 25.2%; Trifolium pratense 21.9%; Brassica napus 16.9%).
Important minor pollen 3-15% (Melilotus 8.9%; Centaurea cyanus 8.9%; Anthriscus 8.3%).
Minor pollen < 3% (Fagopyrum 2.3%; Prunus1.7%; Thymus1.7%; Vicia 1.3%; Taraxacum 1.3%; Tilia 1.0%; Viola tricolor 0.7%).

Important minor pollen 3-15% (Salix 10,5%; Prunus 8.9%; Brassicaceae 8.4%; Melilotus 4.7%; Rosaceae 4.2%).

Important minor pollen 3-15% (Centaurea cyanus 12.8%; Cirsium12.2%; Brassica napus 5.9%; Anthriscus 4.3%; Fagopyrum 4.3%; Echium 4.3%;

Minor pollen < 3% (Lythrum 2.7%; Robinia 2.7%;j; Heracleum typ 2.7%; Thymus typ 1.6%; Tilia 1.6%).
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Tab. 2. Results of physicochemical analyses of honey samples

Sample (?fn:r?;% Water activity Wa:;: 33'38'“ pH
A Thailand 0.57 17.8 4.16
B Thailand 0.60 21.7 3.87
C Thailand 0.59 20.5 3.65
D Poland 0.53 18.8 4.12
E Poland 0.54 20.5 4.53
F Poland 0.54 18.3 3.92

were characterized by the highest content of water: 21.7
and 20.5%, respectively. Water activity is a parameter
used for a better assessment of the possibility of micro-
bial growth; for the osmophile yeast the treshhold value
of water activity is 0.61/0.62 (54). The Polish honeys
were characterized by balanced values of water activity
at a level of 0.53-0.54, whereas in the imported multi-
floral honeys aw values were higher, ranging between
0.57 and 0.60 (Tab. 2). Similar observations are reported
by other authors. In five samples of Portuguese honey,
water activity ranged from 0.47 to 0.56 (14). Water
activity in Turkish honey (20 samples) was between
0.5 and 0.69 (49). The water activity of honey is deter-
mined by the molar concentration (moles/100 g water)
of soluble substences. The fructose and glucose are
85-95% of carbohydrates in honey (14). Disacharides
and other substances of relatively high molecular weight
or those which are present in very small quantities make
very little contribiution to the reduction of water activity
in honey (7, 54). Water activity values for the Polish
honeys were lower than those for the imported ones. It
could have been caused by a higher concentration of
monosacharides and a lower water concentration in the
Polish honeys.

Results of microbiological analysis

Microbial counts. Microbiological examination
showed contamination with aerobic mesophilic micro-
flora at a level not exceeding 150 cfu per gram of
honey. In sample F, no aerobic microorganisms were
found (Fig. 1). Similar results were obtained by other
authors in Portugal, who reported aerobic microflora
contamination not exceeding 10 cfu/g in 4 samples.
In the 5™ sample a value of 200 cfu/g was found (14).
In twenty samples of honey from Turkey (49), total

4.00
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3.50+
3.004
1.504
1.00+
0.504

OOOA T . h

A B © D E F
Sample
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H Yeast and Mould

Log cfulg

Fig. 1. Results of microbiological analyses of Thailand (sam-
ples A, B, C) and Polish (D, E, F) multifloral honeys
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mezophilic aerobic bacteria (TMAB) ranged between
2.00 and 3.96 log cfu/g. Some autors (30) reported
contamination of 35 honey samples at a level of 0-83
cfu/g. Similar results were also obtained in a study of
38 Italian honey samples, in which contamination with
oxygen microflora ranged from 1 to 318 cfu/g (44).

No yeasts or moulds were found in samples A, C and
D. Contamination at a very low level, not exceeding 10
cfu/g, was found in samples E and F. On the other hand,
the presence of yeasts and moulds at a level of 3.74 log
cfu/g (Fig. 1) was found in sample B from Thailand. The
highest water content, compared with the other samples,
and an increased aw value was also determined in this
sample. The relationship between the water content
and the number of yeast-like mould cells that are able
to initiate fermentation in 1 gram of honey is inversely
proportional. If the water content is above 20%, one
mould cell may be sufficient to initiate fermentation.
When yeasts-like moulds grow in thin honey, they break
down monosaccharides, which initates fermentation. As
aresult of this process, ethyl alcohol and carbon dioxide
are formed. This is followed by honey acidification due
to the growth of bacteria that cause the formation of
acetic acid and non-volatile acids with a characteristic
aroma. The honey sample B was one of two samples
negatively evaluated with respect to sensory attributes
because of a tart, burning and sharp taste (Fig. 5). The
crucial role of flavour and taste in honey perception is
emphasized in many studies (15, 16, 32).

Bacterial detection. The study did not reveal the
presence of Salmonella spp in the samples. Similar
results have been obtained by other authors (14, 21).
Bacillus spp. have occurred in all honey samples at
a level not exceeding 1 log/g, except for sample F, in
which bacteria of this strain were not marked. In other
studies (22), the presence of Bacillus spp. was demon-
strated in 38.5% of samples.

There are currently no explicit microbiological
criteria for honey. The directive of the Minister of
Health (36-38) on maximal chemical and biological
contamination permissible in food, which concerned
bee preparations (royal jelly, pollen and propolis) and
specified limits of microbiological contamination, is
no longer in force. European regulations ignore or
omit microbiological aspects in assessing the quality of
honey (9). According to the guidelines contained in the
above-mentioned superannuated directive, the no pres-
ence of bacteria of the species Salmonella. in 25 g of
the product and no presence of coliforms in 0.1 g of the
product is not permissible. The total number of aerobic
mesophilic microorganisms in 1 g of the product cannot
exceed 5 x 10%, and the other permissible limits are
5 x 107 for yeasts and moulds, 100 for Staphylococcus
aureus, and 100 for Bacillus cereus (38).

The honey samples analysed in this study contained
less than 100 cfu/g of aerobic mesophilic microrgan-
isms and less than 10 cfu/g of bacteria of Bacillus
spp. Analyzed for the presence of yeasts and moulds,
5 honey samples contained less than 10 cfu/g of yeast-
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like mould. However, the permissible limit of 5 x 10?
cfu/g, laid down by the directive of the Minister of
Health (38), was exceeded in sample B (Fig. 1).

Results of sensory test

Results of questionnaire study. Only 7% of par-
ticipats in the questionnaire study declared that they
never consumed honey. Most respondents consumed
honey a few times per month or less often (57%).
Their preferences as to types and varieties of honey are
presented in Fig. 2. The participants in the study had
a very clear preference for lime and multifloral honeys.
They were less inclined to purchase acacia, honeydew
and buckwheat honeys. In contrast, a study conducted
in Romania (32) revealed that Romanian consumers
preferred acacia honey the most. Polyfloral and lime
honeys were also very positively perceived, as in the
present study.

Asked about the reasons for consuming honey,
respondents most frequently indicated its health quali-
ties (65.5%). Many respondents stated that they con-
sumed it for pleasure. Few gave other reasons, includ-
ing the use of honey as an addition to dishes, sauces,
pickles and confectionery or as an alternative to sugar
and consumption because of attractive taste and aroma.
The consumers indicated that they used honey first and
foremost to sweeten tea and less frequnetly consumed
it with bread, used it as a medicine or added it to dishes
and sauces. The use of honey as a cosmetic was the least
common. Some of the respondents stated that they drank
honey diluted in water with lemon juice. As buyers,
most consumers (78%) had a clear preference for Polish
honeys. The other respondents (22%) claimed that they
paid no attention to the honey’s country of origin. Asked
about the attitude towards imported honeys, 62% of
consumers answered that they had a neutral attitude,
whereas 34% described their attitude as negative.

The results obtained are similar to those from other
studies (28, 32). In those studies consumers demon-
strated a strong preference for local honey, due to the
fact that they were generally sceptical about the qual-
ity of imported honey. They wished to buy a natural
product or used it as therapeutic agent. Similar results,
especially regarding preferences for local honey, were
observed in another study (15).

An exploratory factor analysis concerning retail
purchases of honey (13) revealed that the three factors
with the strongest influence on consumers’ choice were
brand reputation, the origin of the honey, and value for
money. Ethnicity was found to have a significant influ-
ence on the way in which honey was consumed in the
household and on the importance of the three factors.

Some authors (12, 16) also concluded that taste,
aroma, physical state, and colour had important influ-
ence on consumers’ choice of honey. In addition to the
above parameters, the perceived quality of honey was
influenced by its source, brand name, and consumers’
confidence in the producers.

Results of consumer sensory test. The mean results
obtained with the use of a hedonic scale are presented
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Fig. 2. Consumers’ declared preferences with regard to types
and varietes of honey (n = 187)

Explanation: * Samples denoted by asterisks did not differ sta-
tistically (p < 0.05).
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Fig. 3. Results of consumer sensory assessment (hedonic scale:
1-9; n =80) of Thailand (samples A, B, C) and Polish (D, E, F)
multifloral honeys

in Fig. 3. Standard deviations were also calculated. The
Polish multifloral honey in sample F was awarded the
highest scores by consumers participating in the test,
and the imported honey in sample B was assessed as the
least desirable. There was no statistically significant dif-
ference (n.s.) between samples A, F, E and D. Samples
B and C (p <0.05) received significantly lower scores.
Only sample A of imported honey was among samples
with high scores, which otherwise consisted exclusively
of Polish honeys.

Results of sensory laboratory test. Averaged
results obtained by quantitative descriptive analysis are
presented in Fig. 4. In this analysis, samples B and C
received significantly lower scores on overall quality,
similar to the results obtained in the consumer study.
The high intensity of negative distinguishing attributes,
such as an odour described as “another”, and the lower
intensity of distinguishing attributes, such as a sweet or
nectarous odour and flavour, resulted in a low quality of
these samples. Each sample tested was characterized by
its own individual sensory profile that defined its unique
character. The intensity of colour, density, intensity of
a pungent odour and intensity of “another” odour and
flavour showed the widest diversity of distinguishing
attributes.
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Fig. 4. Comparison of sensory quality of Thailand (A, B, C) and Polish (D, E, F) multifloral
honey samples assessed by the quantitative descriptive analysis (n = 18)

Explanations: o. — odour; f. — flavour; t. — taste

The analysis of variable components shows that the
first two variables PC1 and PC2 contribute to 94% of
total variability (Fig. 5). The results obtained represent
a high similarity in the scores for samples E, F, D, as
well as their high quality because of the proximity of
these samples to the vector that describes the overall
quality. The proximity of the scores for samples B and
C to each other also indicates their high similarity in
sensory profile, whereas their distant location in rela-
tion to the highest quality samples shows their low
quality. Sample A is different from all other samples.
It is located at the long vector that describes the colour,
which indicates a considerable diversity of the samples
in terms of colour and shows that the colour of sample
A was significantly different from that of the others.
EU consumers prefer light coloured honey with a mild
taste, whereas honey from countries in the tropical zone
is often dark and has a strong taste (5).

The analysis of the results obtained suggests that
a nectarous flavour, sweet flavour, and high density

other o.

S
. nektarous

sweet f. overal quality

O
colour

Fig. 5. Results obtained by the quantitative descriptive analy-
sis with a principal component analysis of Thailand (samples
A, B, C) and Polish (D, E, F) multifloral honeys

sensory quality obtained in
the laboratory study were
highly correlated with the
results of the consumer sensory test (r = 0.894), which
means that the above values of the distinguishing
attributes were the most important in explaining the
acceptance degree observed during the hedonic test.

The honeys with an intense nectarous and sweet fla-
vour and aroma as well as a low level of pungent and
burning sensation received the highest scores from the
consumers and trained panelists.

The consumer sensory analyses demonstrated that
samples B and C were the least attractive. A quanti-
tative descriptive analysis of the sample B indicated
a high inversely proportional correlation of the overall
sensory quality with the following distinguishing attri-
butes: “another” flavour, pungent taste and burning
taste. The result of the sensory analysis was confirmed
by a microbiological analysis of yeasts and moulds
(3.74 log cfu/g). The excess over the permissible yeast
and mould limit of 2.70 log cfu/g triggered fermenta-
tion in the sample that was also characterized by an
increased water content (21.7%). A breakdown of sac-
charides led, among others, to the formation of acids
and ethanol, which resulted in unacceptable sensory
attributes.

Among the 200 respondents, lime and multifioral
honeys were the most preferred varieties. The results of
the tests suggest that the consumers preferred products
of local origin. Most consumers had a neutral attitude
towards imported honeys.

The consumer sensory test showed a mixed quality
of the honey samples; the local honey samples were
characterized by a higher quality than the imported
honey samples. The method of sensory profiling applied
in the study provided precise information regarding the
consumers’ preferences identified in the hedonic test.

Microbiological analysis explained the causes of
a low sensory evaluation of one of the imported honey
samples. Substantial numbers of yeast and mould
microorganisms had deteriorated its sensory attributes
by fermentation. The low scores of some samples
related to sensory unattractiveness could be explained
by the results of microbiological and physicochemical
analyses.
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