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Abstract: The aim of this study was to determine the association value between the following
parameters and the antioxidant properties of honey: colour, phenolics content (TPC), flavonoid content

(TFC), proline and ascorbic acid content. The samples were collected in Bosnia and Herzegovina and
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Honey Turkey and included honeydew, monofloral and polyfloral honey. The antioxidant activity of honey
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Cglc')%);' ant activity samples was determined using the ABTS and DPPH assays. Based on the correlation matrix, the main
Proline findings revealed a strong correlation between antioxidant activity and TPC, TFC, proline content and

Ascorbic acid
colour. Honey colour was in best correlation with the TFC (r = 0.910, p < 0.001) where dark coloured

honeys showed a higher TFC, however antioxidant activity showed a highly significant dependence
on the TPC (DPPH-TPC: r = - 0.872; ABTS-TPC: r = - 0.783, p < 0.001). Ascorbic acid was not

established as a predictive parameter that can be used to estimate the antioxidant properties of honey
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and did not significantly correlate with any of the remaining variables.

INTRODUCTION

Honey is a natural dietary antioxidant that has been in use
since ancient times. The biological activities of honey are
derived from its chemical composition and that mainly
depends on the botanical origin, climatic and
environmental conditions. The honey composition is also
influenced by production methods, handling, and storage,
however only to a lesser extent (Kivrak and Kivrak, 2017,
Manyi-Loh, Ndip and Clarke, 2011; Al-Mamary, Al-
Meeri and Al-Habori, 2009; Beretta et al., 2005). A
typical honey composition includes a mixture of sugars,
various phenolic compounds, minerals, proteins,
enzymes, vitamins and volatile compounds (Manyi-Loh
et al.,, 2011). Special reference is given to phenolic
constituents as they have been shown to possess
antioxidant properties by acting through various
mechanisms (Alvarez-Suarez et al., 2009).

Several authors have reported the honey colour to be
correlated with the polyphenol content of honey. Dark
honeys, being richer in polyphenols are consequently
better antioxidants (Beretta et al., 2005; Ferreira et al.,
2009; Alvarez-Suarez et al., 2010; Perna et al., 2013).
The antioxidant properties have been reported to be

effective in reducing the risk of heart disease, cancer and
immune-system decline (The National Honey Board,
2002). Inaddition to that, honey is known for its
antimicrobial, antiviral, anti-inflammatory activities
(Bogdanov et al., 2008). This study evaluated the
correlation between the antioxidant activity and various
biochemical and physicochemical parameters in
monofloral and polyfloral honey samples from
two geographical regions, obtained commercially or
directly from beekeepers. The selected parameters that
were correlated to the results obtained by antioxidant
assays included colour, the total phenolic (TPC) and total
flavonoid content (TFC).

In addition, proline, which is used as a determinant of the
honey quality, was reported to contribute to the reducing
ability and radical scavenging potential of honey (Khalil
et al., 2012) and was therefore included in our study.
Finally, ascorbic acid, previously used as a simple marker
to discriminate the botanical origin of honeys (Ledn-Ruiz,
Vera, Gonzalez-Porto, & Andrés, 2011), has been
assessed as a predictive parameter useful in the evaluation
of antioxidant activity.

To the best of our knowledge, although numerous studies
worldwide evaluated the antioxidant properties of honey,
no study reported a characterization of Bosnian honey by
the selected parameters, nor their interrelation evaluated
by their correlation coefficients.
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EXPERIMENTAL

Chemicals

All chemicals and solvents used were of analytical grade. 2,2-
Diphenyl-1-picrylhydrazyl ~ (DPPH), 2,2’-Azino-bis  (3-
ethylbezothiazoline-6-sulfonic acid) diammonium salt (ABTS),
gallic acid, quercetin (=95%), o-phenylenediamine (99.5%), 2-
propanol (99.9%) and DL-proline (99%) were obtained from
Sigma Aldrich, Co. (St. Louis, MO, USA). L(+)-Ascorbic acid
and ninhydrin were obtained from Merck (Germany). Folin-
Ciocalteau reagent, aluminium chloride hexahydrate,
ammonium chloride, ammonium hydroxide, potassium
persulfate, sodium carbonate anhydrous, acetone, ethanol
(96%), methanol (99.5%) and formic acid were sourced from
Semikem (B&H).

Honey samples

Honey samples were collected from different regions in
Bosnia and Herzegovina (B&H), either as commercially
available products or directly from beekeepers. Honey
samples from Turkey were all commercially available
products purchased in Istanbul. The honey samples were
prepared as aqueous solutions in various concentrations
as required by the utilised methods.

Colour

Samples were diluted in water (1:1; w/v) and the
absorbance was measured at 635 nm. Results were
calculated using the following formula: Pfund = -38.70 +
371.39 x ABS (Ferreira et al., 2009) and expressed in
millimetres on a Pfund scale (Fell, 1978).

pH

The pH was determined using the method described by
Bogdanov, Martin and Lullmann (2002). Honey samples
were weighed (10 g), dissolved and homogenised in
75mL of distilled water. Direct readings were taken for
each honey sample using a calibrated pH meter (pH meter
PH-20W).

Total phenolic content

The Folin-Ciocalteu method was used to determine the
TPC as reported by Singleton and Rossi (1965), with
some modifications. The volume of 200 uL of honey
solution (100-300 mg/mL) was mixed with 1 mL of Folin-
Ciocalteu reagent. After 5 minutes of incubation at room
temperature, 800 pL of sodium carbonate solution (7.5%,
w/v) was added. The mixture was incubated for 30
minutes at room temperature, and the absorbance was
measured at 734 nm by using a UV-Visible
spectrophotometer. Calibration curve was prepared using
known concentrations of gallic acid (10-110 mg/L) and
results expressed in milligrams of gallic acid equivalents
(mg GAE/100 g of honey).

Total flavonoid content

The TFC was determined by using the Dowd method as
adapted by Arvouet-Grand et al. (1994). 500 pL of honey
solution (300-500 mg/mL) was mixed with 500 pL of 2%
aluminium trichloride solution in methanol. The mixture
was incubated for 30 minutes at room temperature, and
the absorbance was measured at 415 nm by using a UV-
Visible spectrophotometer. Calibration curve was
prepared using known concentrations of quercetin (2.5-20
mg/L) and results expressed in milligrams of quercetin
equivalents (mg QE/100 g of honey).
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DPPH and ABTS
The DPPH assay was performed as described by Blois
(1958). The volume of 100 pL of honey solutions at
various concentrations were mixed with 1.9 mL of a
DPPH solution (0.05 mmol/L in methanol) and kept in
dark. After 30 min of reaction at room temperature, the
absorbance of the solution was measured at 517 nm.
ABTS radical-scavenging activity of honey samples was
determined according to Re et al. (1999). The volume of
100 pl of honey solutions at various concentrations were
mixed with 900 pl of ABTS solution (7 mmol/L in
ethanol) and the absorbance was recorded at 734 nm. The
ABTS and DPPH scavenging ability were expressed as
ICso (mg/ml). The scavenging activity in both assays was
calculated using the following formula:

scavenging activity (%) = [(A0 — Al) /AQ] x100
Where A0 is the absorbance of the control, and Al is the
absorbance of the sample/standard solution.

Ascorbic acid content

Ascorbic acid was determined using the method described
by Wu et al. (2003), with some modifications. The
volume of 500 pL of honey solution (20-30 mg/mL) was
mixed with 500 pL of o-phenylenediamine solution in 0.1
mol/L hydrochloric acid (0.5%, w/v) and 750 pL of NHs-
NH.CI buffer solution (pH 9.4). The mixture was then
diluted to 5 mL with water and thoroughly mixed by
shaking. After 5 minutes, the fluorescence intensity was
measured using a 1 cm quartz cell at excitation and
emission wavelengths of 330 and 430 nm, respectively.
Calibration curve was prepared using known
concentrations of ascorbic acid (1 — 70 pg/mL) and results
expressed in milligrams of ascorbic acid equivalents (mg
AAE/100 g of honey).

Proline content

The proline content was determined using the method
described by Bogdanov, Martin and Lullmann (2002),
based on the original method of Ough (1969). The volume
of 375 pL of honey solution (50-130 mg/mL) was mixed
with 750 pL of formic acid and 750 pL of ninhydrin
solution (3% in acetone). The tube containing the mixture
was shaken vigorously for 15 minutes and placed in a
boiling water bath. After 15 minutes, the tube was
transferred to a 70 °C water bath for an additional 10
minutes. 3.75 mL of the 50% 2-propanol water solution
was added to the mixture and left to cool. The absorbance
was measured at 510 nm, 45 minutes after removal from
the 70 °C water bath. Water was used as the blank.
Calibration curve was prepared using the standard proline
solution (200 mg/L), and the result expressed as mg of
proline/kg of honey.

Statistical analysis

Except for the determination of proline content, all
measurements were performed in triplicates and results
are reported as mean + SD. The Pearson’s correlation
coefficient (r) was calculated to find the interdependence
between the variables and draw conclusions whether there
is a significant association between the investigated
parameters describing the colour, TPC, TFC, proline
content, ascorbic acid content and antioxidant activity.
Statistical significance was set at two levels: p < 0.05
(significant) and p < 0.001 (highly significant).
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RESULTS AND DISCUSSION

The current study investigated 15 honey samples of
different botanical and geographical origin, as presented
in Table 1. The samples were classified as monofloral
honey, polyfloral honey and honeydew. The pH value is
a useful parameter that aids the determination of origin.
According to Gomes et al. (2011) forest honey has higher
pH values than flower honey. This study included only
one sample of forest honey, which is insufficient for
further interpretation. In general, depending on the
botanical source, the pH of the nectar, soil and the
presence of acids and minerals, the pH of honey ranges
between 3.5 and 5.5 (Bogdanov, Martin and Lullmann,
1997). The honey samples presented pH values ranging
from 3.7 - 4.6. The average pH value of monofloral
samples (4.15) was very similar to the pH value of

polyfloral samples (4.00), however honeydew samples
showed slightly lower acidity (4.43).

Botanical and geographical origin are also determinants
of another parameter - colour. The colour of honey is due
to pigments but also other factors such as beekeeper’s
interventions, aging and storage conditions may affect it
(Khalil et al.., 2012). The international markets demand
specific honey colour since American consumers prefer
light honey with delicate, light taste while the population
in some European areas asks for dark honey that has a
stronger taste (Delmoro et al., 2010). The consumer’s
colour preference is not necessarily a reflection of the
honey quality. The colour of the honey samples in this
study varied from extra white to dark amber. The majority
of samples was in the range of 119.73 - 239.06 mm, which
corresponds to dark amber.

Table 1. Origin, pH and colour of honey samples

Sample ID Honey description Country pH mmPfund  Colour
Monofloral
1% Sage honey B&H 4.1+0.01 164.1  dark amber
2# Chestnut honey B&H 43+0.00 119.73 dark amber
3 Extracted chestnut honey B&H 4.5%0.00 54.7 light amber
4 # Raspberry and goji honey B&H 3.7x0.01 123.04 dark amber
Polyfloral
5 # Forest honey B&H 4.1 £0.02 124.28 dark amber
6 # Meadow honey B&H 3.8x0.00 136.69 dark amber
7% Mountain honey Turkey 3.9+ 0.00 10.55  extrawhite
87 Mountain honey Turkey 3.8+0.01 17.86 white
9# Floral honey Turkey 4.4 £0.00 80.04 light amber
10# Polyfloral honey Turkey 3.8+0.01 68.63  light amber
11# Foral honey Turkey 4.0 £0.02  90.23 amber
12# Floral honey Turkey 4.2+0.02 140.72  dark amber
Honeydew
13 # Honeydew B&H 46+0.00 239.06 dark amber
14 # Cedar Turkey 4.2+0.01 89.94 amber
15% Pine Turkey 4.5+0.01 195.03 dark amber

# commercially obtained, # obtained from beekeepers
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Figure 1. Colour of the investigated honey samples
classified according to geographical origin.

The content of single phenolic or other compounds
present in honey is too low to have a major antioxidant
significance (Gheldof, Wang and Engeseth, 2002), it is
rather the combination and interaction of enzymes,
vitamins, amino acids, organic acids and other
components that contribute to the overall antioxidant
capacity (Nayik et al. 2016; Ferreira et al., 2009).
Therefore, to evaluate the antioxidant activity of the
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selected honey samples, a series of parameters have been
determined, as shown in Table 2.

It has been demonstrated that some amino acids have
antioxidant properties (Wu et al., 2003; Udenigwe and
Aluko, 2011). A study on Burkina Fasan honey confirmed
the radical scavenging potential of proline (Meda et al.,
2005). Proline is the prevalent among the described free
amino acids in honey (Belitz, Grosch and Schieberle,
2009) and its content is commonly used to estimate the
quality and maturity of honey, as well as in detection of
sugar adulteration. Genuine honey will have a minimum
value of 180 mg proline per kg, however it should be kept
in mind that the proline content varies in different types
of honey (Bogdanov et al., 1999). To illustrate that, 6719
honey samples of European origin were analysed and it
was found that the proline content ranged from 222 to 956
mg/kg depending on the plant species (Oddo and Piro,
2004; Piazza and Oddo, 2004). Except for three flower
honey samples from Turkey (sample 10-12), all other
samples of this study had a proline content above the
minimum prescribed value and can therefore be
considered genuine. The raspberry honey had the highest
proline content of 1305.29 mg/kg.

Table 2. Proline, ascorbic acid, phenolic and flavonoid content in honey samples and their antioxidant activity

Sample Sample description Proline  Ascorbic acid TPC TFC DPPH ABTS
ID mg/kg mg AAE/100g mg GAE/100g mg QE/100g 1Csomg/mL 1Cso mg/mL

Monofloral

1B Sage honey 768.08 22.01+0.14 83.68 £ 1.69 465+0.02  480.13+11.89 51.87 +2.52

2B Chestnut honey 46198  96.46 £ 2.09 57.98 £ 0.54 41+0.04 745.36 £ 12.14 69.70 £ 1.79

3B Extracted chestnut honey 330.92 110.78 +1.88 48.8 £0.90 2.82+0.08 1132.33+7.75 93.09+2.82

4B Raspberry and goji honey 1305.29 41.81+1.77 87.85+1.21 4.69 +£0.02 670.31 + 20.49 78.99 +2.84
Polyfloral

5B Forest honey 721.35 22.18+1.28 73.17+1.29 458+0.03  464.94 +15.67 63.94 + 3.37

6B Meadow honey 984.30 38.19+252 58.32+1.81 469+0.09 567.52+30.34 84.93+1.83

7T Mountain honey 32415  457+0.40 12.72 + 0.26 1.28+0.01 2891.78+1.76  174.60 +1.02

8T Mountain honey 282.28 3.75+1.01 28.06 £ 0.07 0.96+0.12 2645.90+28.14 169.75+8.19

9T Floral honey 37749  12.46 +0.36 70.57 £ 3.07 3.34+0.02 44357+ 10.64 49.67 £ 0.58

10T Polyfloral honey 14544  7.97+0.44 26.11+0.30 1.76 £ 0.04 bl 335.06 + 13.13

11T Foral honey 76.88 6.06 +0.41 21.07 £0.47 1.46 +£0.03 fala 173.88 + 8.47

12T Floral honey 85.54 9.56 + 0.89 29.36 £0.74 3.31+0.05 fala 232.75 £ 4.96
Honeydew

13B Honeydew 677.17  30.46 + 0.63 89.8+2.35 6.87 + 0.08 264.04 £ 5.36 37.22+231

14T Cedar 23226 21.18+1.36 56.06 + 0.60 3.21+0.02  564.61+15.02 64.59 + 1.83

15T Pine 123358 22.18+1.85 54.86 £ 0.64 4.27+0.04 599.58 + 6.40 69.73+0.43

** Honey solution in the concentration of 1 mg/mL was insufficient to obtain the 1Cs values. Higher concentrations lead to

inhomogeneous turbid solutions inappropriate for the assay.

B — samples from B&H; T- samples from Turkey
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Ascorbic acid is a naturally occurring antioxidant that has
been analysed to describe both the nutritional value and
antioxidant properties of honey. The number of studies is
rather scarce, as ascorbic acid is unstable and prone to
chemical and enzymatic oxidation (Ledn-Ruiz et al.,
2013). The use of different analytical methods makes the
comparison of results difficult. In the present study, the
ascorbic acid content was determined
spectrofluorimetrically, based on its condensation
reaction with o-phenylenediamine. The obtained results
were in the range between 22.01 - 110.78 mg AAE/100 g
and 3.75 - 22.18 AAE mg/100 g in Bosnian and Turkish
honey, respectively. Two studies (Kesic et al., 2009;
Ledn-Ruiz et al., 2013), based on a volumetric method
using 2,6-dichlorophenolindophenol, reported a different
concentration range in honey from B&H (37.22 - 378.3
mg/100g) and honey from Spain (0.77 — 57.15 mg/100 g).
Phenolics are one of the most important classes of
compounds found in honey (Khalil et al., 2012) and
flavonoids as a subclass represent the main functional
components of scientific and therapeutic significance
(Yao et al., 2004; Alvarez-Suarez et al.., 2012). The
mechanisms by which phenolic compounds exhibit their
antioxidant activity include free radical-scavenging,
metal ion chelation and hydrogen donation (Havsteen,
2002). The TPC values of the analysed honey samples
were in the range between 12.72 - 89.8 mg GAE/100 g,
with a mean value of 71.37 mg GAE/100 g for honey from
B&H and 37.35 mg GAE/100 g for Turkish honey.
Similar values (12.64 - 90.57 mg GAE/100 g) were
obtained for Croatian honey (Piljac-Zegarac, Stipéevié
and Belsc¢ak, 2009) but also for African honey sorts (32.59
- 114.75 mg GAE/100 g), Brazilian honey (28.9 - 69.0 mg
GAE/100 g), Greek honey (55.0 — 92.0 mg GAE/100 g)
and Portuguese honey (22.62 — 72.77 mg GAE/100 g)
(Meda et al.., 2005; Cruz et al., 2014; Stagos et al.., 2018;
Ferreira et al., 2009). Honeydew followed by raspberry
and goji honey had the highest TPC, while mountain
honey (sample 7) had the lowest TPC. The TFC values
varied between 0.96 - 6.87 mg QE/100 g, with the
following mean values for Bosnian and Turkish honey
respectively: 4.63 mg QE/100 g and 2.45 mg QE/100 g.
Compared to other studies, the obtained values were
similar to the TFC in African honey (0.17 - 8.35 mg
QE/100 g) and Brazilian honey (0.90 — 4.86 mg QE/100
g) (Meda et al., 2005; Pontis et al., 2014).
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Until today, there is no universal method that can be used
to determine the in vitro antioxidant activity. The two
most commonly employed methods are the DPPH and
ABTS assays and there is no equivocal view as for which
of the two assays is more appropriate for honey samples
(Lachman et al., 2010; Piljac-Zegarec et al., 2009; Meda
et al., 2005; Turkmen et al., 2006). The results describing
the antioxidant activity were expressed as ICso, where a
lower 1Cso value implies a stronger antioxidant activity.
The antioxidant activity determined by the DPPH assay
was stronger in polyfloral than in monofloral honey
collected in both countries, however the Bosnian honey
samples appeared to have a superior radical scavenging
capacity than Turkish honey. This is also true when
observing the AA obtained by the ABTS assay. The ICsg
ranged between 37.22 - 93.09 mg/mL and 49.68 - 335.06
mg/mL for Bosnian and Turkish honey, respectively. The
ICs values of Bosnian honey are similar to those of Greek
honey reported by Stagos et al. (2018), however direct
comparison of AA from literature data is difficult given
the various reaction conditions used by different authors.
The main differences from honey samples collected in
Turkey and B&H are presented in Fig. 2.

According to the obtained results, among the Bosnian
honey samples, honeydew had the best antioxidant
properties, whereas the same is true for the polyfloral
honey (sample 9) among the Turkish honeys.

The correlation matrix (Table 3) was calculated taking
into account all samples of this study, regardless of
botanical and geographical origin. Clearly, there is a
highly significant correlation between the TPC and TFC
(r = 0.8709, p < 0.001). Findings from previous studies
regarding the TPC and AA have been contradictory. Some
authors found no significant correlation between these
parameters (Bueno Costa et al., 2016; Stagos et al., 2018),
while others found a significant correlation (Al et al.,
2009; Alvarez-Suarez et al., 2010; Pontis et al., 2014).
The reasoning behind is that for some plants, the AA
depends not only on the quantity of phenolics, but mainly
on the chemical composition of phenolic compounds
(Stagos et al., 2012), which is then reflected onto the
chemical profile of honey. In this study, the TPC and TFC
showed a highly significant or significant correlation to
the results obtained by both antioxidant assays.

2250

1687 5

5625

o
pH Wit G (mpH00g)  Proline (mp'1d0 ) TPC img GAZ' 100 @i TFC (mg QEM00 @) DPPH (IC50, g/l ABTS (IC50, myylri)

Turkey

Figure 2. Comparison of physicochemical parameters in honey samples from B&H and Turkey.
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Table 3. Pearson’s correlation coefficients among antioxidant activity and other investigated parameters

TPC TFC DPPH ABTS Colour Proline  Ascorbic acid
TPC 1
TFC 0.879* 1
DPPH -0.872*  -0.847* 1
ABTS -0.783* -0.676**  0.979* 1
Colour 0.678**  0.910* -0.772**  -0.449 1
Proline 0.628**  0.616** -0.447  -0.547** 0.557** 1
Ascorbic acid  0.297 0.295 -0.262 -0.381 0.065 0.109 1

* - highly significant (p < 0.001), ** - significant (p < 0.05)

Judging by the correlation coefficient between the ABTS
and DPPH (r =0.979, p < 0.001), both assays are equally
suitable for measurements of the radical scavenging
capacity in honey. The possible relationship between
phenolics, flavonoids, AA and colour has also been
commonly investigated and demonstrated (Pontis et al.,
2014; Ferreira et al., 2009; Khalil et al., 2012). Numerous
studies have shown that in comparison to light coloured
honeys, dark honeys demonstrate a higher TPC and are
therefore characterised by a stronger AA (Pontis et al.,
2014; Perna et al., 2013; Cabrera et al., 2017). At the
significance level of p < 0.05, the TPC and the colour of
the analysed samples had a correlation of r = 0.678,
however there was a stronger association (r = 0.910, p <
0.001) between the colour and the TFC content, as shown
in Fig. 3.

The colour of honeys is due to various pigments that are
chemically classified as flavonoids (Havsteen, 2002),
which explains the obtained results. Interestingly, the AA
was significantly correlated to the honey colour only
when determined by the DPPH assay. When interpreting

300
225

150

mm Pfund
L

0 225 45
TPC (mg GAE/100 g)

67,5 80

mm Pfund

honey samples from Turkey it is important to note that
they were predominantly light-coloured honeys which, as
can be seen from the correlation matrix, implies a lower
phenolics content and limited antioxidant defence.
Several authors suggested the total proline content to be a
critical factor responsible for the AA of honey (Khalil et
al., 2012; Saxena, Gautam and Sharma, 2010). Our study
confirmed these findings showing lower but significant
correlation between proline content and TPC, TFC, colour
and the AA determined by the DPPH assay. Ascorbic acid
content in Algerian honey has been found to be associated
with flavonoids, colour and DPPH scavenging activity
(Khalil et al., 2012), however our results differ. There was
no correlation between ascorbic acid and any of the
variables presented in Table 3. Among the investigated
samples, the best example that follows the correlation
matrix is honeydew, which is dark amber in colour, and
characterised by the highest TPC and TFC values and the
strongest AA. Concluding from the same parameters,
polyfloral honeys were of better quality than monofloral
honeys.

5,25
00 _& _
3,5 G &
= o
1,75 )
L
0
0 75 150 225 300

TFC (mg QE/100 g)

Figure 3. Correlation between colour and A) TPC and B) TFC.
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CONCLUSION

Based on the results obtained from the analysis of 15
honey samples of different botanical and geographical
origin it can be concluded that the following parameters
are strongly associated with the antioxidant activity:
colour, TPC, TFC and proline. The colour of honey is
influenced by the pigments which are in chemical terms
classified as flavonoids. The obtained results confirmed
that dark honeys are rich in phenolics and particularly in
flavonoids. There was an excellent correlation between
the DPPH and ABTS antioxidant assays (r = 0.979, p <
0.001), however DPPH showed a better correlation with
other parameters and can therefore be used preferentially.
Our study also confirmed the total proline content is a
parameter directly associated with the AA of honey,
however ascorbic acid was not found to be in correlation
with any of the remaining variables related to AA. The
honey samples from Bosnia were richer in phenolics and
of stronger AA compared to the samples from Turkey,
which may be a consequence of the variety of the
collected samples. Dark amber was the predominant
colour of Bosnian honeys, whereas the Turkish honey had
a higher share in light coloured samples. The novelty of
the study is also in the description of the antioxidant
properties of Bosnian honey evaluated by the selected
parameters. Bosnian honey, containing significant
amounts of compounds related to the AA, can
consequently be recommended for use for its beneficial
health effects. Polyfloral samples were found to have
better antioxidant properties compared to monofloral
honeys, whereas such a difference was not evident
between the commercially purchased honeys and honeys
obtained from beekeepers.
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Summary/Sazetak

Cilj ovog rada je bilo odrediti korelaciju izmedu antioksidativne aktivnosti uzoraka meda i sljede¢ih parametara: boja, ukupan
sadrZaj fenola (TPC), ukupan sadrZaj flavonoida (TFC), sadrzZaj prolina i askorbinske kiseline. Uzorci su sakupljeni u Bosni
i Hercegovini i Turskoj, a obuhvatali su mednu rosu, monofloralne i polifloralne medne vrste. Antioksidativna aktivnost je
odredena ABTS i DPPH metodom. Na osnovu korelacionog matriksa utvrdena je dobra korelacija antioksidativne aktivnosti
sa TPC, TFC, sadrZajem prolina i bojom meda. Boja meda je bila u najboljoj korelaciji sa TFC (r = 0.910, p < 0.001), pri
¢emu su se tamniji medovi odlikovali visSim TFC vrijednostima. Antioksidativna aktivnost je bila znacajno ovisna o TPC
(DPPH-TPC: r =-0.872; ABTS-TPC: r = - 0.783, p < 0.001). SadrZaj askorbinske kiseline se nije pokazao kao prediktivan

parametar koji bi se koristio za procjenu antioksidativnih svojstava meda, te nije znacajno korelirao ni sa drugim varijablama.



