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Abstract

Wth a high nutritive value and healing properties, honey is a well known natural food product. Factors like floral
source and climate condition influence the properties of honey.

The study investigated sensorial and physicochemical characteristics of some honey samples collected directly from the
beekeepers from Muntenia Zone, Romania.

The colour, pH, moisture content, electrical conductivity, ash content, acidity and total sugar were evaluated. Moreover,
these characteristics were compared with the International Sandard of Codex Alimentarius.

The results showed that all the honey samples had similar physico-chemical properties and respect the limits imposed
by EU standards; in this way was proved that the honey from Muntenia Zone is a good quality honey. This standard
could be sustained by regular training of local bee farmers in honey harvesting and storage.
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1. INTRODUCTION

Honey is defined as "the natural sweet substaneguped byApis mellifera L. from the nectar of
blossoms or from secretion of living part of pld(@odex Alimentarius, 2001). Honey bees
transform it through enzymatic activity and stdraniwax structure called honeycombs (Mulugueta
et al., 2017). Honey is a viscous liquid that contat least 181 constituents (Bogdanov, 2002),
sugar, vitamins, minerals and other bioactive @nusts (amino-acids, phenolic constituents,
flavonoids, etc).

The composition and quality of honey are strongRuenced by factors such as bee species, types
of flowers utilized by bees, geographical and ctimafactors and treatment of honey
duringextraction and storage (Tesfaye et al., 2@b@bham and Nayar, 2017).

Based on their nutritional, medicinal and antioxidproperties, honey is one of the most studied
food products. Honey is generally appreciated byso-chemical parameters such as: moisture,
ash content, acidity, electrical conductivity, tosalids, hydroxylmetylfurfural (HMF) content.
These parameters are indicators for the honeytyjaad also provided useful information about
the location and the botanical origin of honey gR&and Persanno Oddo, 2004).

The objective of this paper was to compare the Z@aenples from Muntenia zone based on their
sensorial, physical and chemical parameters. Thbeaeacteristics were reported to International
Standard for honey quality recommended by Euro@anmission.
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2. MATERIALS AND METHODS

The experiment was conducted in the Chemistry Latiboy from University of Pitesti. The honey
samples were collected in different zones of Muiatdabuleni, Rociu, Uda, Vladesti, Visina,
Cosesti, Fetesti), during 2017 season, directlynftbe local beekeepers. The samples were stored
at 4°C until further analysis. All honey samplesreveprepared and analyzed according to
International Standard of Codex Alimentarius, 2001.

Physical composition (colour, moisture content, ciegleal conductivity) and chemical
characteristics (moisture, ash, pH, total solubl&sfree acidity and HMF) were analysed.

Moisture

For the appreciation of moisture content, 5g othelasney sample was dried to constant mass, at
105 °C. Then, the ratio of the mass of fresh hasmyple and the mass of the dried sample was
expressed in percent.

Electrical conductivity

A multimeterC-561 was used to determine electrocadductivity of 20g honey mixed with 100ml
distilled water, after calibration of the apparaisgng KCI 0.01M.

pH

The pH was measured using a multimeterC-561which cadibrated with standard buffer solution.
The pH for 10g honey mixed with 75ml distilled wateas recorded for each sample.

Free acidity

Free acidity was determined by mixing 10g honeyhwib ml distilled water and then the mixture
was titrated with 0.1M NaOH solution until pH beaar8.3. Free acidity was expressed in
miliequivalens of acids/kg honey.

Total solids

The percentage total solids was calculated usingtean:

Total solids (%) = 100 — Moisture (2)

Hydroxylmetylfurfural (HMF)

The solution obtained by the dissolution of 5 dhohey in 25 ml distilled water was treated with a
clarifying reagent and then was diluted to 50 nthvdistilled water. The absorbance of the filtrated
is measured at 284 nm and 336 nm against an aligfutite filtrate treated with 5 ml 0.20%
bisulphite solution. The HMF content (A.O.A.C., D93s calculate with equation:

HMF = ((Azss - Assze)/(sample weight))*74.87 (2)
Ash
5g of each honey sample was heated at 600°C. édtaplete ignition to constant mass, the sample
was cooled in a desiccator and weighed immediately.

3. RESULTS AND DISCUSSIONS

The organoleptic characteristics of honey samptas Muntenia region are reported in table 1.

The taste of the honey samples ranged from bittdait, good to very good or excellent and the
odour ranged from fair to excellent

The honey colour is influenced by floral sourcepgraphical region, exposure to high temperature,
storage time and beekeeper's intervention (Jonals, &011). Thus, the consumer's preferences are
determined by honey colour. In our experiment,itbeey colour ranged from white to dark brown
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colour. Dark coloured honey (as honey from Uda)taioied more minerals (iron and manganese)

and more phenolic acid derivates which makes idgoo medicinal uses (Gonzales et al., 2000).

Tablel. The organoleptic characteristics of honey samples from Muntenia zone

Location Taste Odour Colour
Dabuleni Bitter Very good Whitish
Rociu Very good Good Golden yellow
Uda Fair Good Dark brown
Vladesti Excellent Very good Golden
Visina Very good Excellent Golden
Cosesti Good Fair Golden
Fetesti Fair Very good Golden brown

The investigated physico-chemical parameters asepied in table 2.

Table 2. The physico-chemical characteristics of honey samples from Muntenia zone

Location | pH | Moisture Electric Ash | Free Acidity | Total solid HMF
content % | conductivity % meqg/kg % mg/kg
mS/cm

Dabuleni | 3.99 15.6 0.21 0.7 22 84.4 11.21
Rociu 3.98 16 0.31 0.7 26 84 20.57
Uda 4.56 19 0.78 0.9 40 81 39.83
Vladesti | 4.52 16.2 0.34 0.7 28 83.8 17.53
Visina 3.98 18 0.41 0.8 38 82 25.69
Cosesti 3.98 17.4 0.32 0.5 35 82.6 27.79
Fetesti 4.24 16.2 0.61 0.3 38 83.8 16.34

The moisture content is one of the important patanfer quality of honey; it is directly influenced
by atmospheric moisture and depends on locati@gtisp and methods of harvesting and extraction
of honey. (Iftikhar et al., 2014) In our samplds moisture content was in the range 15.6% - 19%,
which are within the limit (maxim 21% for UE and xia 20% for USA) recommended by the
Codex Alimentarius Standard for honey.Higher maoesteontent is correlated with a higher
probability of honey fermentation during storageg¢8anov, 2002).

The total solids values in studied samples werg hegh. They ranged between 81% and 84.4%,
indicating that they were within the acceptablealtatolids range. There was no significant
difference in the amount of total solids among hlyosemples studied from all the seven location.

pH values of the seven honey samples studied rabgedeen 3.98 and 4.56. So, all the honey
samples were acidic and in conformity with theiiné&ional quality standards. We remark the same
pH values for samples honey from Rociu, Visina &ubesti (3.98) and appropriate values for
samples from Vladesti and Uda (4.52 and 4.56).thdse pH values are low enough to inhibit the
growth of microbial organisms.

The acidity of honey recommended by Codex Alimeugars less than 40 meq acid/kg. In our
study, only the honey from Uda is characterizedtdy high free acidity(40 meqg/kg); for others
honey samples the free acidity ranged between 2gkgeand 38 meqg/kg.

The electrical conductivity of honey samples fromritenia zone ranged between 0.21 mS/cm and
0.78 mS/cm. These values are within the limits bgt&uropean Legislation (under 0.8 mS/cm),
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which indicated that all honey samples are fromtarelsconey (Gomez et al., 2010). We remark a
variability between the EC values for honey sampiegestigated because the electrical
conductivity depending on the floral source of hgnehich was different in our experiment (honey
sample from Rociu was from sunflower, honey sarmole Dabuleni was from colza, etc)

Ash content is an indicator of the cleanlinessafdy and depends on nectar composition (Gairola
et al.,, 2013). In the same time, the ash conterat lmeasure of mineral content of honey and
determines the colour and nutritional value of ho(Mulugueta et al., 2017). The ash content in
investigated honey samples varied from 0.3% td0 @hich is within the acceptable range. These
lower values indicate good physical property foe thoney (Kayode and Oyeyemi, 2014). The
variation in the ash content of the honey sampligghiie due to differences in the floral origin of
the honeys.

HMF (hydroxymethylfufural) is produced when fruatos decomposed and depends upon the pH,
heating temperature and storage period (Subramanial, 2007). HMF values for honey increase
due to the excessive heat treatment during prougsdi honey or prolonged storage about 27°C.
The HMF is used as standard for testing honey&hiress and overheating of the honey (Iftikhar et
al., 2014). The maxim value for HMF recommend by @odex Alimentarius is 40 mg/kg and we
remark from table 2, that HMF is ranged betwee1ing/kg and 39.83 mg/kg.

4. CONCLUSIONS

Pysico-chemical properties data have shown thdahallnvestigated honey samples from Muntenia
Zone respect the standard recommended by Europgam@sion regarding the honey quality.

It remarks some differences between the values m$tore, ash, acidity, electrical conductivity,
HMF content due to different location and botans@lirce.

It is recommended a continuous monitoring of thedyoquality.

It is advisable that beekeepers know and respectEld standards for production, processing,
storage and distribution for honey.
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