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Abstract

This study was related to evaluating the
antioxidant of one pollen sample which was
collected from Giresun, Turkey. The antioxidant
properties of this sample were determined to use
total phenolic contents (TPCs), total flavonoid
contents (TFCs), proanthocyanidin contents
(PCs), and ferric reducing antioxidant power
(FRAP) assays. The result of the total phenolic
content was 6.33+0.11 mg GAE/ g sample, total
flavonoid content was 1.88+0.11 mg QE/g
sample, proanthocyanidin content was 0.86+0.00
mg CE/g sample, FRAP was also 72.38+0.21
umoL  FeS04.7H20/g,  respectively.  The
obtaining results revealed that the pollen could be
seen as a valuable natural source thanks to its
significant antioxidant capacity.

Antioxidant, Total
flavonoid content,
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Ozet

Bu caligsma, Tiirkiye'nin Giresun ilinden temin
edilen bir ar1 poleni O6rneginin antioksidan
degerlendirilmesi ile ilgilidir. Calisilan polenin
antioksidan 06zelligi, toplam fenolik madde
(TPC), toplam flavonoid madde (TFC),
proantosiyanidin  igerigi (PC) ve demir
indirgeyici antioksidan giic (FRAP) metotlar
kullanilarak tayin edilmistir. Sonuglar sirastyla,
toplam fenolik igerigi 6,33+0,11 mg GAE/g,
toplam flavonoid igerigi 1,88+0,11 mg QE/g,
proantosiyanidin igerigi 0,86+0,00 mg CE/g ve
FRAP metodu da  72,38+0,21 pumoL
FeSO4.7H20/g idi. Elde edilen sonuglar, 6nemli
antioksidan kapasitesinden Otiirli ar1 poleninin
degerli bir dogal kaynak olarak goriilebilecegini
ortaya koymustur.

Anahtar kelimeler: Ari1 poleni, Antioksidan,
Toplam fenolik igerik, Toplam flavonoid igerik,
Proantosiyanidin igerik

Abbreviations: TPC, Total phenolic content; GAE, Gallic acid equivalent; TFC, Total flavonoid content; PC Proanthocyanidin

content; FRAP, Ferric reducing antioxidant power

1. INTRODUCTION

Turkey is one of the leading countries in terms of
the apiculture, which is an occupation with bee
products such as honey, beebread, bee venom, bee

pollen, propolis, and royal jelly, thanks to its
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wonderful geographical location. Also, these
products have opened a new road with the name of
apitherapy which is the science of prolonging,
sustaining, and retaining health (Komosinska-
&

Olczyk, 2015; Pasupuleti, Sammugam, Ramesh, &

Vassev, Olczyk, Kazmierczak, Mencner,
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Gan, 2017; Sahin, 2016). Especially, bee-pollen
collected by honey bees is one of these products
and acts as a natural warrior against some diseases.
This warrior characteristic of bee pollen comes
from some bioactive compounds such as
polyphenol substances which are responsible for
the potent antioxidants.

In the literature, there have been so much
considerable researches on the biological activity
of bee pollen. But, it could be seen as limited in
terms of the location because it was emphasized as
Giresun, Turkey. Hence, the aim of the current
study is to determine the antioxidant activity of a
local bee pollen sample supplied from Giresun,

Turkey with some different assays.
2. MATERIALS AND METHODS

2.1. Sample Collection

Pollen sample was supplied from a beekeeper at
the season of 2019 in Giresun, Turkey. The
sample was stored at +4°C in dark plastic

containers until analyzed on the instruments.

2.2. Extraction Procedure

For all experiments, approximately 10 g of pollen
sample was extracted with 50 mL methanol in a
flask with a condenser at 60°C in 6 h. Extract was
subsequently filtered to remove particles, and the

final volume was determined.

2.3. Total Phenolic Contents (TPCs)

TPCs were determined using the Folin-Ciocalteau
procedure with gallic acid as standard (Singleton
& Rossi, 1965). For this, 680 uL distilled water,
20 pL methanolic extract of pollen and 400 uL of
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0.2 N Folin-Ciocalteu were mixed and then
vortexed. After 2 min, 400 uL. Na2CO3z (10%) was
added, the mixture was incubated with intermittent
shaking for 2 h at room tempature. Absorbance
was measured at 760 nm and TPC concentration
was calculated as mg of gallic acid equivalents per

gram of g sample.

2.4. Total Flavonoid Contents (TFCs)

Total flavonoid contents were determined by
aluminium chloride colorimetric assay which was
read at 415 nm. Quercetin was used as the standard
for the preparation of the calibration curve. The
final results were expressed as mg of quercetin
equivalents (QE) per g pollen sample (Fukumoto
& Mazza, 2000).

2.5. Proanthocyanidin  Content (Condensed

Tannins)

Proanthocyanidin contents (condensed tannins) of
the analyzed sample were determined with a
spectrophotometric assay previously described by
Julkunen-Tiitto, (1985). This method is also
known as vanillin method. To apply this assay,
various concentrations of 25 pLL. methanolic pollen
extracts, 750 pL of 4% vanillin dissolved in
methanol and also 375 pL of concentrated HCl
were mixed. After 20 min incubation, the
absorbance of this mixing was measured at 500
nm. Catechin was used to establish the standard
curve (0.02-1 mg/mL). The results were expressed

as mg catechin equivalent to (CE)/g pollen sample.
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2.6. Ferric Reducing Power (Frap)

For this antioxidant test, a freshly prepared FRAP

reagent was used, which the preparing
methodology of this reagent was detailed given by
a previous study (Benzie & Strain, 1996). Briefly,
3 mL freshly FRAP reagent and 100 puL of
methanolic sample was mixed and incubated in 4
min at 37 °C, and the absorbance was read at 595
nm. FRAP values were expressed as pmol

FeS0.4.7H20 equivalent of g pollen sample.
3. RESULT AND DISCUSSION

Flower pollen is a product hosted in the anthers of
flowers. It is produced from the male organs to
fertilize the female organs (Orzaez Villanueva,
Diaz Marquina, Bravo Serrano, & Blazquez
Abellan, 2002). The vary of botanical and
geographic origins is responsible for the
differentiation of the flower pollen's composition
(Alicie, Subari¢, Jagié, Pasali¢, & Adkar, 2014).
Honey bees agglutinate the different pollen grains
on the hind legs and they carry to their hive by
mixing their secretions and also a small percentage
of nectar (Bilisik, Cakmak, Bicakci, & Malyer,
2008). The general composition of bee pollen is
carbohydrates (13-55%), crude fibers (0.3-20 %),
(10-40 %), (1-10%),
respectively (Villanueva et al., 2002). Besides

proteins and lipids
these major components, many minor ones are
seen such as minerals and trace elements, vitamins
and carotenoids, phenolic compounds, sterols, and
2017).

polyphenol substances mainly phenolic acids and

terpenes  (Bogdanov, Especially,

flavonoids play an important role in the biological
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processes such as antioxidant, antiaging,
anticarcinogen, antiinflammatory etc. (Ali¢i¢ et
al., 2014; Can et al., 2015; Zillich, Schweiggert-
Weisz, Eisner, & Kerscher, 2015). Here, the
current study was based on phenolic compounds
related to the antioxidant characterization. It can
be seen many assays to determine the antioxidant
When

compared to each other, the total capacity assays

capacity according to the literature.
summarized by total phenolic contents (TPCs) and
total flavonoid contents (TFCs) give a more
general idea for antioxidant properties than other
specific methods. Proanthocyanidin contents and
(FRAP) like

emphasized by this work can be seen as a more

ferric reducing power just
specific methodology. As showed in Table 1, the

antioxidant data were given.
Table 1. Applied assays for analyzed pollen

Assays Units Result*
Total Phenolic (mg GAE/g sample) 6.3340.11
Content
Total Flavonoid (mg QE/g sample) | 880,00
Content
Proanthocyanidin

mg CE/g sample 0.86+0.00
Contents (mg CE/g sample)

(umol FeS04.7H,0/g
FRAP sample) 72.38+0.21

*In all results given, analyses were performed in triplicate

and given with the standard deviation.

Briefly, the result of total phenolic content (TPC)
of pollen sample was determined as 6.33+0.11 mg
GAE/g pollen, total flavonoid content was
1.88+0.11 mg QE/g sample, proanthocyanidin
content was 0.86+0.00 mg CE/g sample, finally,
FRAP was 72.3840.21 pmoL FeS04.7H20/g.
There was a limitation to our study in terms of
sample numbers. It was studied and evaluated with

one sample. It is well-known that it assumed as a
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fixed nearly the same properties in all bee pollen
samples however it was absolutely avoided

generalization in the evaluation.

According to the current results, our data
were actually lower than previous studies (Harif
Fadzilah, Jaapar, Jajuli, & Wan Omar, 2017;
Vasconcelos, Duarte, Gomes, da Silva, & Lopez,
2017). Vasconcelos et al. (2017) publish a study to
assess the influence of botanical origin on the
physicochemical composition and antioxidant
of

mellifera from the meso-regions of Brazil during a

potential pollen  samples  from Apis

dry season. They found that the phenolic
constituents of pollens were exactly affected by
the season. In that study, although there were high
results in terms of total phenolic, the lower ones
were also recorded as 7.57+2.45. Hence, this result

was nearly similar to the current study.

Alici¢ et al., (2014) reported that only
flavonoids of a certain structure and particularly
hydroxyl position in the molecule, determine
antioxidant properties. Generally, the qualitative
and quantitative of flavonoids depend on the
differentiation of floral and location situations just
as all phenolic compounds (Can et al., 2015).
Because of these explanations, the having of the
lower total flavonoid degree of the analyzed
sample was seemed as normal. That meant our
sample did not include specific flavonoid
compound, it needed to achieve some advanced
analysis just like chromatographic determination

to support our result.
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There has not been any condensed tannins
are a group of the member of the polymeric
flavonoid molecules that are found in higher plant
species (Robbins, Bavage, Strudwicke, & Morris,
1998). Also
bioactivities such as antitumor, antimicrobial, and
antioxidant (Yilmaz, Yildiz, Kili¢, & Can, 2017).

they responsible for many

So, it was a reality that 0.86 mg catechin
equivalent per one gram sample was So precious
result for us. It has not been met with any study
which includes proanthocyanidin contents of bee
pollen in the literature. For this reason, there was a

limitation to compare our results with any study.

FRAP method is based on electron transfer
and regarded as accurate markers of total
antioxidant power because total reducing power is
defined as the sum of the reducing powers of the
individual compounds contained in a particular
sample (Aliyazicioglu et al., 2016). Ulusoy &
Kolayli, (2014) studied some Anzer bee pollen,
they found the FRAP value range from 11.77 to
105.06 umol Trolox/g pollen. Another study from
Yildiz et al., (2013) revealed that a pollen sample
supplied from Zonguldak was 82.31 + 2.41 mM
Trolox/g DW. It was seen that the units were
different according to the previous studies, but
Saral, Kiligarslan, Sahin, Yildiz & Dinger (2019)
utilized the FeSO4.7H20 as the standard just like
us and supported our results ranged from 8.69-

84.89 umol FeSO4.7H20/g sample.
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4. CONCLUSION

According to these results, different antioxidant
assays are very important to show the bioactivity
degrees of any natural compounds. Here was a
pollen sample study in terms of antioxidant
capacity, it was found as a moderate when
compared with literature. Because all bee products
-bee pollen is one of them- show variability thanks
to different reasons such as climatic, seasonal,
botanical origin etc. Our result demonstrated that
all bee-pollens whatever types can be helpful for
human consumption and health owing to its

antioxidant capacity.
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