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ABSTRACT |

Honey is a semi-liquid substance, with a sweet
taste and a pleasant aroma, rich in carbohydrates and
vitamins, produced by bees from the nectar of flowers,
but also from the sweet secretions of the trees, which
they secrete and release outside, due to the bites made
by the aphids. Sanitary and hygiene-wise, honey is de-
fined as natural product extracted from honeycombs
when they were covered with beeswax on at least 3/4
of their area. In terms of food safety, honey should be
free of chemical, toxic and carcinogenic contaminants,
including pesticides and antibiotics. The limited availa-
bility and high price of honey have increased the inte-
rest in adulterating this product. The study was con-
ducted in a specialized unit in the South of the country
that has its own laboratory. In this paper, the aim was
to identify the quality of honey marketed in the Sou-
thern area of Romania, both by the study unit and by
individual producers. On one hand, we followed the
ways of the processing units to verify quality para-
meters of the honey raw material, received from bee-
keepers, while on the other hand, we followed the qua-
lity parameters of the honey marketed directly by sani-
tary-veterinary authorized beekeepers. The value of
hydroxymethylfurfural (HMF), industrial glucose, te-
tracycline residue level and pollen index were analysed.
Following the analyses of the honey samples received
in the study unit, it can be seen that the value of the
HMF accepted by the legislation in force for some
samples, is exceeded. Adulterated samples by the
addition of industrial glucose were found, correlating
with the presence of an increased amount of HMF in the
composition. There is also evidence of exceeding the
accepted level of tetracycline residues. Regarding ho-
ney purchased directly from beekeepers authorized for
marketing, it was found that in some samples, the
value of HMF was exceeded, this being correlated with
the addition of industrial glucose. Following the results
of the ELISA test, in order to determine the tetracycline
residues from the honey samples purchased from au-
thorized beekeepers, the value of 2 ppb was not excee-
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REZUMAT

Mierea este o substanta semilichida, cu gust dulce
si cu aroma placutd, bogata in zaharuri si vitamine,
produsa de albine din nectarul florilor, dar si din secre-
tiile dulci ale pomilor si copacilor pe care acestia le se-
creta si le scot in exterior in urma intepaturilor ce le
sunt facute de catre aphide. Din punct de vedere ali-
mentar si igienico-sanitar, prin miere se intelege ali-
mentul natural extras din faguri cand acestia au fost ca-
paciti de albine pe cel putin 3/4 din aria lor. In ceea ce
priveste siguranta alimentelor, mierea trebuie sa fie lip-
sita de contaminanti chimici, toxici si cancerigeni, inclu-
zand pesticide si antibiotice. Disponibilitatea limitata si
pretul ridicat al mierii au facut sa creasca interesul in
ceea ce priveste falsificarea acestui produs. Studiul s-a
efectuat intr-o unitate specializata din sudul tarii care
detine laborator propriu. In prezenta lucrare s-a urma-
rit identificarea calitatii mierii de albine comercializata
in zona de sud a Romaniei, atat de catre unitatea de
studiu, cat si de catre producatori individuali. Pe de o
parte s-au urmarit modalitatile unitatilor procesatoare
de a verifica parametri de calitate ai mierii de albine
materie prima, receptionata de la apicultori, iar pe de
alta parte s-au urmarit parametri de calitate ai mierii de
albine comercializata direct de apicultori autorizati sa-
nitar veterinar. S-au analizat: valoarea hidroximetilfur-
furalului, glucoza industriald, nivelul reziduurilor de te-
traciclind si indicele polenic. in urma analizelor probelor
de miere receptionate in unitatea de studiu se poate
constata depdsirea valorii HMF-ului acceptata de
legislatia in vigoare pentru unele probe. S-au depistat
probe falsificate prin adaugare de glucoza industriala,
acestea corelandu-se cu prezenta unei cantitati cres-
cute de HMF in compozitie. Se constata la unele probe
si depasirea nivelului acceptat de reziduuri de tetraci-
clind. In ceea ce priveste mierea achizitionats direct de
la apicultori autorizati pentru comercializare s-a con-
statat ca in unele probe s-a depasit valoarea HMF,
aceasta fiind corelata cu adaosul glucozei industriale.
In urma rezultatelor testului ELISA, in vederea
determinadrii reziduurilor de tetraciclind din probele de
miere achizitionate de la apicultori autorizati, nu a fost
depasita valoarea de 2 ppb, dovedind astfel respecta-
rea cerintelor legale. Determinarea sortului de miere,
pe baza identificarii microscopice a polenului dominant
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ded, thus proving compliance with the legal require-
ments. The determination of the type of honey, based
on the microscopic identification of the dominant po-
llen, showed that out of five honey samples purchased
from authorized beekeepers, only one sample complies
with the legal requirements, while the other 4 samples
did not have results consistent with parameters written
on the label. The monitoring of honey composition is
crucial in order to have a fair competitive market. Thus,
an alarm signal is drawn regarding the local beekee-
pers, as they have to check honey more rigorously, be-
cause the consumer has the right to be informed co-
rrectly about the products they purchase.

Keywords: adulterated of honey, antibiotic residues,
hydroxymethylfurfural, pollen index

a evidentiat faptul ca din 5 probe de miere de albine
achizitionate de la apicultori autorizati, doar o proba
respecta cerintele legale, celelalte 4 probe neavand re-
zultate conforme cu ceea ce era inscris pe eticheta. Mo-
nitorizarea compozitiei mierii de albine este cruciala
pentru a exista o piatd competitiva corecta. Se trage
astfel un semnal de alarma referitor la apicultorii locali,
mierea acestora trebuind verificata mai riguros, deoa-
rece consumatorul are dreptul de a fi informat corect cu
privire la produsele pe care le achizitioneaza.
Cuvinte cheie: falsificarea mierii de albine,
reziduuri de antibiotice, hidroximetilfurfural,
indice polenic

Honey is the sweet natural substance produced by
Apis mellifera bees from the nectar of plants, from se-
cretions of living sections of plants or from the excre-
tions of insects that are fed through suction from
plants and which the bees collect and transform,
combining them with their own specific substances,
store, dehydrate, collect and leave them in honey-
combs to macerate and maturate (1, 11, 17, 36, 39,
42, 44). This is a natural product, consumed as food
from ancient times (38). According to provenance, ho-
ney is classified in single-flower honey, poly floral ho-
ney and forest honey (3, 9, 13, 40).

Sanitary and hygiene-wise, honey is defined as na-
tural product extracted from honeycombs when they
were covered with beeswax on at least 3/4 of their
area, in such a manner as to avoid the penetration of
larvae, bees bodies, wax fragments or other impurities
(5). Duetothe factthat honey is a very valuable food,
it is susceptible to adulterating by adding corn syrup,
sugar cane syrup or other sweet substances (14). On
one hand, adulterated honey affects the consumers
who are looking for products with nutritional and
therapeutic value, and on the other hand, it makes the
market unfair to the high-quality honey producers.
Therefore, identifying hazards for food safety and
monitoring honey composition is crucial for a fair com-
petitive market, for both conventional and organic
products (7, 8,10, 25, 30,43, 45, 46).

Honey has therapeutic and medicinal properties
and is considered a healthy food with high nutritional
value (12, 16, 19, 29, 33, 41). Honey can be used as it
is, or as a sweetener in the manufacture of pastry
products, along with other products obtained from
plants (20, 23, 34, 49).

In terms of food safety, honey should be free of che-
mical, toxic and carcinogenic contaminants, including
pesticides and antibiotics (6, 21, 47, 50). Exposure of
bees to these compounds causes a different acute to-

xic effect, which results in short-term mortality, as well
as honey contamination and health consequences for
consumers (22, 26, 27, 28). Thus, the quality para-
meters of honey are useful for detecting possible
frauds (4, 37). Improving the quality of food and en-
suring its safety must be the main objectives of food
business operators (24, 32).

Honey is among the top ten foods with the highest
adulterating rate in the European Union (18). The au-
thenticity of honey is an issue of international interest
because honey has frequently been subjected to frau-
dulent practices, such as mislabelling in relation to
botanical and geographical origin, mixing it with sugar
syrups or with honey of lower quality (15, 31).

The purpose of this research is represented by the
verification of the honey received by the study unit
from beekeepers and by its monitoring throughout the
processing procedure. Due to the fact that some api-
culture products are marketed directly from beekee-
pers, another purpose of this study is to highlight the
quality of these products.

MATERIALS AND METHODS

In this paper, the aim was to identify the quality of
honey marketed in the Southern area of the country,
as well as the modalities of the processing units to ve-
rify honey quality parameters.

The study took place in a profile unit located in the
South of Romania and is based on the grouping of
working samples, within three studies.

These three studies took place at different times of
the year. Study 1 has been carried out during the sum-
mer months, when the bees harvest intensely, for
which the unit received large quantities of honey from
various beekeepers in the country, the assessed sam-
ples being numerous. Study 2 has been conducted in
November on honey samples received from beekee-
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pers for which there is no history, and which the study
unit intended to include in the list of accepted suppli-
ers. Study 3 was also conducted in November 2019, on
honey samples purchased in Bucharest from a local
sanitary-veterinary authorized beekeeper, following
the concordance between the results obtained from
the analyses and the inscriptions on the label.

The processing unit sells honey from both its own
apiary and from beekeepers in the country. The unit
purchases honey only if it complies with the following
four conditions: hydroxymethylfurfural value of
maximum 1g/100g honey; absence of industrial glu-
cose; maximum 2 ppb antibiotic residues: tetracy-
cline; pollen index value according to SR 784-3:
2009 (52).

In study 1, in July, August, September 2019, 156
samples received in the study unit were analysed and
the HMF value (by Winkler method), industrial glucose
(by reaction with alcohol) and tetracycline residues
(by ELISA method) were determined.

In study 2, in November 2019, 12 honey samples
received in the study unit were analysed from beekee-
pers who provided honey for the first time, as follows:
6 polyfloral honey samples, 4 lime tree honey sam-
ples, 1 acacia honey sample, 1 rapeseed honey sam-
ple. The HMF value (by Winkler method), as well as
industrial glucose (by reaction with alcohol) and
tetracycline residues (by ELISA method) were deter-
mined for these.

For the third study, also in November 2019 were
analysed 5 samples of honey purchased from the
commercial network, respectively from Bucharest,
from a local sanitary-veterinary authorized beekeeper
(1 sample of coriander honey, 1 sample of mint honey,
1 sample of Rhus spp. honey, 1 sample of raspberry
honey, 1 sample of acacia honey) and determined:
HMF value (by Winkler method), industrial glucose (by
reaction with alcohol), tetracycline residues (by ELISA
method) and pollen index (according to SR 784-
3:2009).

Determination of HMF value

The Winkler method was used to determine the
HMF value. Hydroxymethylfurfural (HMF) occurs in
honey when glucose decomposes within a warm and
acidic environment in furfural products. HMF forms a
red coloured complex with butyric acid in the presence
of p-toluidine. The colour intensity is proportional to
the HMF content (52). The HMF value admitted accor-
ding to SR 784-3:2009 is maximum 1.5 mg/100g ho-
ney, but the value accepted by the study unit is more
restrictive, this being maximum 1 mg/100g honey.

Identification of industrial glucose

For this analysis, the method used was the reaction
with alcohol. Industrial glucose has a relatively high

content of maltodextrins which is evidenced by alcohol
precipitation. To eliminate protein interference, the re-
action is performed on the deproteinized honey solu-
tion. If honey contains maltodextrins, turbid liquid of
different intensities appears (opalescent, milky, flo-
cculent). The solution remains clear, perfectly trans-
parent in floral honey (negative reaction). In honey
with industrial glucose addition, the liquid becomes
turbid, milky, and flocculent (52).

Determination of tetracycline residues

For this parameter, the ELISA method was used,
which is based on the reaction between the antigen
and the antibody. The wells in the kit are lined with a
tetracycline protein conjugate. After adding standards
and samples, anti-tetracycline antibodies are added.
The free and immobile tetracycline compete for bin-
ding sites of anti-tetracycline antibodies. The limit on
tetracycline residues according to SR 784-3:20009 is
maximum 2 ppb (52).

Table 1
The morphology of pollen granules
according to the botanical origin of honey

The appearance
of pollen granules

Botanical origin
of honey

Lime tree
(Tilia spp.)

Acacia -E "
(Robinia :l',,
pseudoacacia L.) L

Sunflower
(Helianthus
annuus)

and Brassica rapa oleifera)

Rapeseed
(Brassica napus oleifera

Corn
(Zea mays)

Coriander
(Coriandrum
sativum)

Determination of pollen index

In order to determine the number of specific pollen
granules, the microscopic examination of the sedi-
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ment obtained after centrifugation was performed.
Their percentage representation is determined by the
ratio between the number of pollen grains of the same
kind and the total number of pollen granules found in
the same microscopic fields. We count approximately
1000 pollen granules (half for each drop), noting sepa-
rately the number of granules belonging to the investi-
gated species and separately from the other species.
Depending on the botanical origin of honey, the pollen
granules have a different appearance (Table 1).

RESULTS AND DISCUSSIONS

The quality of honey purchased from beekeepers
influences most of the finished products quality. For
this reason, the unit in which the study was conducted
accepts only honey that meets the criteria established
and specified previously.

Results and discussions regarding the
determination of the hydroxymethylfurfural

samples had a HMF value greater than 1 mg/100 g ho-
ney, which were rejected. The remaining 149 samples
were accepted as honey raw material (Fig. 1).

Study 2 - determination of HMF from honey
samples received in the study unit from beekee-
pers which deliver for the first time honey as raw
material for the processor unit

In November 2019, 12 honey samples received by
the study unit from beekeepers for which there was no
history were analysed within the laboratory, being the
first purchase. Thus, 6 polyfloral honey samples, 4
lime tree honey samples, 1 acacia honey sample and 1
rapeseed honey sample were collected. The values of
the hydroxymethylfurfural obtained from the analysis
by the Winkler method are presented in Table 2.

Table 2
HMF value of honey samples
received in the study unit in November 2019

HMF) value HMF value
(HMF) No. Haney sort (mg/100g)
Study 1 - determination of HMF from honey Lime tree honey 1.52
samples received in the study unit during July- 2 | Polyfloral haney 0.34
September 2019 3 | Polyfloral haney 0.64
4 | Polyfloral haney 0.7a
Hydroxymethylfurfural (HMF) 5 | Polyfloral haney 0.76
B0 & | Polyflora! homey ns2
7 1 Lime tres honey 052
iz l Lime tree honey 1.17
ao E Lime tree honey 0.7
i 10§ Polyfloral honey 0.51
11 | Rapesesd honoy 044
20 12 | Acaria honey 0.&3
i
a Following the analysis of the 12 samples, sample 1
iy Augis CarpbaT and sample 8 of lime honey exceed the admitted value
of maximum 1 mg HMF/100g honey.
g SN g on . > g TI rhonay In the study conducted by Apriceno A. et al., in

Fig. 1. Determination of HMF in honey samples
received in the study unit during
July-September 2019

Following the analysis of the 156 honey samples re-
ceived in July, August, September 2019, 7 of the total

2018 it was aimed to determine the HMF value of some
samples of honey raw material of acacia, orange,
chestnut, eucalypt, sunflower and lemon, the results
obtained having higher values of HMF, these being
between 0.2 mg HMF/100 g honey and up to 8.7 mg
HMF/100 g honey (2).

Table 3
The HMF value (mg/100g honey)
of the honey samples purchased from the commercial network
sample 1 | Sample 2 | Sample 3 | Sample 4 | Sample 5
Honey sort [ Coriander Mint Riws spp. | Raspbarry Acacia
hicrrvey haney hirriey honey Rangy
HMF value 0.84 Q.92 0.72 1.97 0.89
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Study 3 - determination of HMF from honey
samples purchased in November 2019, directly
from beekeepers authorized for marketing

A number of 5 honey samples purchased from the
commercial network were studied, of which: 1 sample
of coriander honey, 1 sample of mint honey, 1 sample
of Rhus spp. honey, 1 sample of raspberry honey and 1
sample of acacia honey. The results obtained from the
determination of the hydroxymethylfurfural value are
presented in Table 3. Regarding the determination of
HMF for the samples of coriander, mint, Rhus spp. and
acacia honey we find that the results correspond to SR
784-3:2009. Sample 4, respectively raspberry honey,
exceeds the value admitted by HMF, registering 1.97
mg/100 g honey.

Results and discussions regarding
the identification of industrial glucose

Study 1 - determination of industrial glucose
from honey samples received in the study unit
during July-September 2019

Industrial glucose

lunky fugisl Saplanibes

EMegetive reackion  lPoytie neachon

Fig. 2. Identification of industrial glucose
from honey samples received in the study unit
during July-September 2019

Following the analysis of the first study honey
samples, it was observed that 9 samples showed a
positive reaction regarding the determination of
industrial glucose. Being susceptible to forgery, honey
samples were rejected. The remaining 147 samples
were accepted (Fig. 2).

Study 2 - determination of industrial glucose
from honey samples from beekeepers who deli-
ver honey for the first time to the processing unit

In November, the second study's honey samples
were analysed in the laboratory. The results of the
analysis are presented in Table 4. Positive results were
obtained for samples 1 and 8 of lime tree honey, this
honey being suspected of being adulterated by the
addition of industrial glucose (Fig. 3), this fact can also
be correlated with the presence of an increased a-
mount of HMF in the composition.

Sample | ihime pre howey
PFsammve rewcinn

iopaliwont biguad

Saiigls 7 ilirnig tivst hewsgy
Pl gaive meniins
Ulratin el Digad|

Fig. 3. Comparison between a positive
and a negative sample regarding
the identification of industrial glucose

Study 3 - Determination of industrial glucose
from honey samples purchased from beekee-
pers authorized for direct marketing

The third study honey samples were analysed, and
the results obtained regarding the identification of in-
dustrial glucose by reaction with alcohol, are presented
in Table 5.

Table 4

Identification of industrial glucose
by reaction with alcohol of honey samples from study 2

. Honey sort Reaction resull Interpratation
| Limma trae honay Positiva Adulterated honay
2 Polyfloral honey Nnﬂ_-‘,ll.‘i"..'n Matural boney
3 Palyiloral haney Megative Matural honey
A Polyfloral honey Megative Natural honey
5 Polyfioral honey Mgt MNatural honey
2] Polyfloral honey Megative Matural bonoy
7 Lirmve bree homey Megative Matural honey
B Lirme brase ey Pogitive Adulterated homey
9 Lime tree homey Megative Matural honey
103 Polyfioral honey Megative Matural honey
11 Rapeseed honey Megative Matural honey
12 hoacia haney Mg atives Matural honey
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Table 5
Results regarding the identification of industrial glucose
by reaction with alcohol of honey samples from study 3
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Honay sort Coriander Mink Rhus spn. | Raspberry Acacia
haney Ry harey honey harsey
Result Nbgﬂti'-'l:' P«Icga.tiv: N:gﬂl:i'.re Positive NE'EI‘H'JE
eati Matural Matural Matural Falsified Matural
z F i harney honey honey honey harsey

Following the results of the analysis regarding the
identification of industrial glucose, for sample 4 - rasp-
berry honey, the result was a positive one, this honey
being suspected of adulteration by the addition of in-
dustrial glucose.

Results and discussions regarding
the detection of tetracycline residues

Study 1 - determination of tetracycline resi-
dues in honey samples received in the study unit
during July-September 2019

Following the laboratory analysis, out of the 156
honey samples received in the study unit in July,
August, September 2019, 10 samples had residues of
more than 2 ppb tetracycline, which were rejected.
The other 146 samples analysed were accepted, with
compliant results (Fig. 4).

Tetracycline residues

50
40
ao

20

Septambser

Iy L

H<ipph W>2pob

Fig. 4. Determination of tetracycline residues
in honey samples received in the study unit
from July to September 2019

Study 2 - determination of tetracycline re-
sidues from honey samples received from new
suppliers of honey raw material

In November, the second study honey samples
were analysed within the laboratory. Following the
ELISA test (Fig. 5) for the determination of tetracy-
cline residues, values between 1.21 ppb - 4.18 ppb
(Table 6) were obtained.

Fig. 5. ELISA spectrophotometer
and sample pipetting

Table 6
Results regarding the detection
of tetracycline residues in study 2

Mo. Honey sort Final concentration
(ppb)
1 Lime tree honey 1.95
2 Folyfloral honey 1.32
3 Polyfloral honey 1.41
4 Polyfloral honey 4.18
5 Polyfloral honey 1.77
b Polyfloral honey 1.56
7 Lime tree honey 1.83
B8 Lime tree honey 1.90
9 Lime tree honey 3.38
10 Polyfloral haney 1.48
11 Rapeseed haney 1.21
12 Acacia honey 1.32

Most of the samples recorded negative results
(83.33%), excepting 2 samples (16.66%).

Similar results regarding antibiotic residues were
observed in the study conducted by Vieriu M.C. in
2011 (48). Of the total honey samples, 17.92% were
classified framed according to their content in the ca-
tegory of contamination suspected samples .

In another study conducted by Popa I.D. in 2013,
values of tetracycline residues in the range of 1.25 ppb
- 5.5 ppb were detected, with 19.56% of the total
samples falling in the category of samples suspected
of being contaminated with antibiotic residues (35).
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Table 7
Results obtained after detecting tetracycline residues
of honey samples from study 3
Sampie 1 | Sample 2 | Sampla 3 Sample 4 | Sample 5
Honey sort Carander Mint Rhus spo. Raspberry Acacia
honey honey homey homey honey
Tetracyclina
ntration (ppb) 1.02 1.89 1.22 1.30 1.44
Study 3 - detection of tetracycline residues Table 10
from honey samples purchased from authorized Types of pollen granules identified
beekeepers for direct marketing in Rhus spp. honey (sample no. 3)
The honey samples for the third study were ana- e emamiiner pollen granles
lysed and the results obtained, regarding the detection AACia 55 b
of tetracycline residues, are presented in Table 7. Follo- Vi frer 3 1%
wing the results of the ELISA test, no positive results Suaflawer R
were found, with values not exceeding 2 ppb (52). Raneserd a0 o
Results and discussions on determining the Lorn b b
content of pollen granules and identifying the Al g 0 B
honey sort. Compliant results were obtained follo- Other types 13.1 %
wing the identification of the pollen spectrum, for all
the samples analysed in studies 1 and 2. Table 11
Types of pollen granules identified
Results and discussions regarding the deter- in raspberry honey (sample no. 4)
mination of the pollen granules content and the -
. . . o dxamired pollen gratales
identification of the honey sort of the samples y— T =8 E W
analysed in the study 3. Ume tree 0.5
In order to authenticate the honey sort, a number of Eonfowal ] et G
5 honey samples were analysed, purchased from bee- Rapreood 16t
keepers authorized for direct marketing to consumers Corn i
in the commercial network, in November 2019, and Baspberry | e
the results are presented in Tables 8,9, 10, 11 and 12. _'-;'I":-"-";"'“' | L AT
Wthier byoos £ L5
Table 8 - -
Types of pollen granules identified Table 12

in coriander honey (sample no. 1)

U exarnines poll e granalass
SeArlA 30
Lime troe 1.5
Sunifluwer PEA %
Bapi=iesil B.i %
LTom 51
Corander 2.0 %
Orther bypes d 0 By

Table 9
Types of pollen granules identified
in mint honey (sample no. 2)

Ta mxamined pollen grarules
Acacia J AE.55%
Lime tren | 0.7 %
Mint | [ %
Suntowr | 190 11

| Rapcsced | a7 By
Larn : 1. 1%
Qrher ypes | 101,00 B

Types of pollen granules identified
in acacia honey (sample no. 5)

Y pxarrined pollen granaies
Araria | 15
Lirme treg | L By

“Sunfiower ' 30 20
Rapeseed | o, 7%
ar L.2%
Other bymas | 14 4"

Sample no. 1: Coriander honey has a low content
of coriander pollen granules, respectively 2.1% and a
high content of sunflower pollen granules, respectively
75.3%. This percentage indicates the classification of
honey in the sunflower honey sort. As a result, honey
has been fraudulently mislabelled.

Sample no. 2: Mint honey does not contain mint
pollen granules. It contains 26.5% acacia pollen, but
additional pollen such as rapeseed and sunflower po-
llen have been also identified. According to STAS 784/
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2009, the sample was framed as acacia honey of qua-
lity I. Thus, it was identified as fraudulent by mislabe-
lling.

Sample no. 3: Rhus spp. honey does not contain
Rhus spp. pollen granules, but a high percentage of
sunflower pollen granules, more precisely 54.3%,
compared to 40%, specified in the legal regulations for
this type of honey.

Sample no. 4: Raspberry honey does not contain
raspberry pollen granules. It contains 29.5% acacia
pollen granules and lots of sunflower pollen granules.
This honey is framed as acacia honey of quality I, be-
ing fraudulently mislabelled.

Sample no. 5: Acacia honey contains an increased
percentage of acacia pollen granules, respectively
35.2%. The accompanying pollen consists of sunflo-
wer, rapeseed, lime tree and corn granules. The para-
meter determined is in accordance with the quality
conditions provided by EU Directive 110/2001 for ho-
ney for human consumption and STAS 784-3:2009,
respectively 30% (51, 52). Therefore, this is high qua-
lity acacia honey.

CONCLUSIONS

The quality of honey purchased from beekeepers
largely influences the quality of the finished products,
for this reason, monitoring the composition of honey is
crucial in order to have a fair competitive market.

Of the 3 studies performed in this paper, the most
non-compliant results were obtained in study 3, repre-
senting honey samples purchased from a local autho-
rized beekeeper.

Regarding the value of the HMF determined for the
samples of study 1, it was found that 4.49% of them
exceeded the maximum level allowed by the study
unit, being rejected, and 95.51% of the total analysed
samples were accepted, while in the study 2, 16.66%
of the samples were rejected, and the remaining 83.34
were accepted. In the third study, the value of HMF
was exceeded for 1 sample out of the 5 analysed.

Following the identification of industrial glucose for
the samples of study 1, it was found that 5.77% were
falsified using industrial glucose. 16.66% of the sam-
ples from study 2 showed positive reactions, their fal-
sification being acknowledged due to the addition of
industrial glucose. In study 3, the same sample which
presented exceeded values of HMF, registered also in-
dustrial glucose positive values.

The determination of the tetracycline residues de-
tected in honey bees revealed that in study 1, 6.41%
of the honey samples, exceeded the admitted level. In
study 2, 16.66% of the samples were rejected due to
the positive results for the same parameter. Concer-
ning study 3, compliant results were obtained for all
the analysed samples.

The determination of the content of pollen granules
and the identification of the honey sort led to the high-
lighting of some compliant results for all the samples
analysed in studies 1 and 2. Regarding the honey sam-
ples from study 3, purchased from local beekeepers,
non-compliant results were obtained for four of the
analysed samples, these being unable to meet the re-
quired percentage of pollen in order to be classified in
the honey type labelled by the beekeeper.

The only sample with the corresponding pollen
spectrum was the acacia honey sample. Coriander ho-
ney, mint honey, Rhus spp. honey and raspberry ho-
ney are fraudulently mislabelled, having not the re-
quired percentage of pollen granules specific to the
sort labelled by the beekeeper.

Thus, an alarm signal is drawn regarding the local
beekeepers. A more rigorous check of the authorized
beekeepers and a warning of the consumers regarding
the source of purchase of the bee products is reco-
mmended.
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