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Abstract. Sixteen samples of fresh bee pollen were colleéteoh different regions in
Transylvania and analyzed regarding their moistipels, proteins, ash and major carbohydrates. The
obtained results showed a variability of the maistiltom 17.59 to 29.55%, proteins 16.27 to 26.50%,
ash from 1.75 to 3.25%, fructose from 8.44% to 9% 3and glucose from 4.37% to 16.14%. Floral
origin, collection area and distinct methods of genpreparation and techniques of analysis give the
variability of physical-chemical composition.
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INTRODUCTION

Bee pollen is the result of the agglutination aifer pollens, carried out by worker
honeybees, with nectar (and/or honey) and salisabgtances, collected at the hive entrance.
This definition has been reported by Campbal. in 2008 when an international technical
regulation for identity and quality of bee pollalarsdard was proposed (Melo and Muradian,
2011).

The harvesting of pollen from a variety of planesies assures bees a balanced diet
and reduction of the toxic potential from alkaloatsd other toxins (Schimdt and Buchmann,
1993 cited by Martinst al., 2011).

Bee collected pollen contains nutritionally essdrgubstances like carbohydrates,
proteins, amino acids, lipids, vitamins, minerabstances but also polyphenols, flavonoids,
carotenids. Pollen preparations are distributeddwode for human dietary purpose and as
diet supplement (Kroyer and Hegedus, 2001).

Knowledge of the botanical source of pollen, ad agltheir chemical composition,
it is important to classify the product obtainedthe different regions and add value to this
product (Campos, 2008; Muradian, 2005).

Worldwide interest in bee pollen has recently depetl as more information on their
chemical composition and physiological effects Iasome highlighted.

A standard for the quality of pollen has been psmgbfor the Swiss Food Manual
with composition quality criteria for the conterftprotein (10-40g/100g9), lipid (1-10g/100g),
carbohydrates (13-55 g/100g), dietary fibers (@M3¢2100g), minerals (0.5-3 g/100g) and
vitamins (0.02-0.1 g/100g)(Bogdanov, 2004).

This work aimed to obtain analytical data on th&itianal composition of fresh bee
pollen from different regions in Transylvania, Ranza
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MATERIALS AND METHODS

The study was carried out in APHIS Laboratory atividrsity of Agricultural
Sciences and Veterinary Medicine Cluj-Napoca. Tésearch had been made using sixteen
samples of fresh bee pollen collected from diffenagions in Transylvania. The samples
after collection were cleaned of impurities andkeatin plastic bags then were frozen (-18
°C) until further analysis.

Moisture content was determined by drying 1g samptel05°C, using conventional
oven (Binder, Germany) to a constant weight (Papescl Meica, 1997).

Lipid content was determined using Soxhlet (Soxthé€serhardt coupled with a
Multistat Gerhardt) automated method having dietitiler as solvent (80 miyhe analyzed
sample was weighted (2g) and subjected to hot @drafor 5 hours. Results for total lipid
content are expressed as percentage of dry weigtaintlard deviation.

The nitrogen content was determined by Kjeldal metfig of sample). It was used
a Buchi Digesion Unit -424 and a Buchi ScrubberlB-for homogenization and digestion of
the sample, a Bichi Kjeldahl distillation unit Kiééx K-360 for distillation and for titration a
TitroLine easy (Schott) (Buchi Application Note).

1 g of sample was placed in glass tubes for digedtr 2 hours and the resulting
product was subjected to distillation and thenttatton with sulphuric acid 0.25M up to 4.65
pH. The results are expressed as percentage ohtaigitrogen (% N). For calculating the
protein content we used a conversion factor of €025ompare our results with those of other
studies (Martines, 2011).

The ash content was determined by incinerationgpbReach sample in a muffle
furnace at 550°C (Popescu and Meica, 1997). Reatdtexpressed as percentage * standard
deviation.

Fructose and glucose content were determined bydHfechnique as described by
Bonta et al. (2007) for honey and adapted to pollen. A Shimad# series liquid
chromatograph equipped with a LC-10AD pump, DGU-ldgasser, SLC-10A system
controller, CTO-10AS column oven, SIL-10AD autoettpr and a RID-10A refractive
index detector was used to analyze the samplei@edutChromatographic separation of the
saccharides was performed on Altima Amino 100A 5golimn, containing amino modified
silica gel, 250mm x 4,6mm (Alltech) using acetaletwater (75:25,v/v) as the mobile phase,
at a flow—rate of 1,3 ml/min. Mobile phase wasefiidd through membrane filter, pore size
0,45 um (Technochroma) prior injection. The injestvolume was 10 ul. Calibration curves
were plotted for each standard using 5 differemtceatrations of each reference compound
(glucose and fructose), which helped quantify tigass in bee pollen samples.

RESULTS AND DISCUSSIONS

The physical-chemical composition of the sixteem@las analyzed is presented in
Table 1. Fresh bee collected pollen contains aBoe80g water/100g. This high humidity
content is an ideal culture medium for microorgarsdike bacteria and yeast. For prevention
of spoilage and preservation of a maximum quatitg, pollen has to be harvested daily and
immediately placed in a freezer (Campos, 2008; Meokhofer and Ulz, 1996ited by
Bogdanov, 2004).

Moisture content of collected bee pollen is a paat@mof quality for this product and
the regulations on the quality of bee pollen do have clear recommendation for this
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determination (Melo and Muradian, 2011). The maoestaf the fresh collected bee pollen
varied from 17.59 to 35.85g /100g.

Tab. 1
Physical-chemical composition of fresh bee pollemf Transylvania
Moisture Ash Lipid Protein Fructose | Glucose
Samples  +SD* +SD* +SD* +SD* +SD* +SD* FIG
[%] [%] [%] [%] [%] [%]

P1 20.70+0.09| 2.54+0.027.29+0.72| 23.21+0.42 13.20+0.6616.14+0.45] 0.81
P2 27.39+0.40] 2.75+0.093.75+1.01| 25.95+3.4] 11.96+0.438.53+0.16| 1.40
P3 22.09+0.05] 2.84+0.074.81+0.20| 23.79+2.35 12.92+0.191.08+2.07| 1.16
P4 22.31+0.16] 2.80+0.065.22+0.61| 23.20+1.6§ 13.13+0.4414.12+0.19] 0.92
PS5 35.85+0.04| 2.80+0.094.37+0.79| 24.93#0,.40 8.44+0.13 4.37+0.04 192
P6 21.95+0.26] 3.25+0.075.22+0.99| 26.25+1.69 12.72+1.7813.19+1.79| 0.96
P7 26.48+0.20] 2.28+0.043.79+0.78| 19.50+1.81 10.93#+0.3812.76+1.09] 0.85
P8 17.5940.41| 1.75+0.018.93+0.72| 17.15+1.21 11.80+0.7214.94+0.95| 0.78
P9 24.37+0.16] 2.62+0.006.33+1.16| 24.47+1.95 12.67+0.6311.14+1.70] 1.13
P10 26.91+0.01] 1.95+0.004.67+0.72| 18.99+1.7Q0 12.63+0.0412.41+0.18] 1.01
P11 27.0240.01) 2.37+0.014.24+1.15| 26.50+2.10 14.03+1.0712.04+0.95| 1.16
P12 29.55+0.06] 2.42+0.003.59+0.87| 19.54+0.03 11.85+0.339.71+0.30| 1.22
P13 26.26+0.09] 2.91+0.007.91+0.02| 24.14+0.61 13.04+0.969.59+0.11| 1.35
P14 27.16+0.31] 2.49+0.212.13+0.30| 20.78+0.32 12.33+0.178.51+0.44 | 1.44
P15 22.77+0.09] 2.38+0.014.22+0.02] 16.27+0.13 15.39+0.8514.67+0.22| 1.04
P16 17.76+0.05] 2.69+0.042.89+0.61| 21.41+0.79 14.85+0.731.70+0.07| 1.26

* mean values of three independent determinatiosisiedard deviation
** ash, lipid, protein, fructose and glucose vatre reported to dry weight

Ash level for the samples ranged from 1.7531#6%. The ash content reported by
Baldi et al. in 2004 varied from 0.96 to 6.7 %. The BraziliamdaArgentinean regulatory
specification shows the ash content in bee pollaulsl be 4% maximum from dry weight
(Muradian, 2005).

Total lipids content varies from.13 to 8.93%.The minimum lipids content was
1.769/100g reported by Baldi al. (2004) and maximum 14g/100g (Basebsl., 2003). The
Brazilian regulatory suggested minimum of 1.8% frairy weight but the Argentinean
regulatory does not specify a value (Muradian, 32005

Total protein content ranged from 16.27 to 26.50%e lowest value of protein
content was reported by Orzaez Villanueval. (2002) as 9.899/100g and the highest value
27.8 g/100g was reported by Bastsal. (2003). The Brazilian regulatory specification
shows that the minimum amount of protein conterdush be 8% from dry weight and
Argentinian regulatory specification shows that tredue should be between 15 and 28%
from dry weight (Muradian, 2005).

Fructose content from analyzed samples ranged bat®&&4% and 15.39% showing
a tendency for higher values compared with thoseiéd for glucose in most of the cases,
which ranged between 4.37% and 16.14%.

The reducing sugars have limits between 9.74 g/i@2gzesna, 2007) and 23.62
0/100g (Martinset al., 2011) for fructose and 6.99 g/100g (Martetsal., 2011) and 22.4
g/100g (Serra Bonvehi and Jorda, 1997) for gluc@se. lowest values obtained for sample
P5 (4.37% glucose and 8.44% fructose) are muchrlolan the ones shown by literature
data.
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According to literature, F/G value is related te tflycemic index in honey (Ishayek
and Kern, 2006). In the present study, glycemi@xaf bee pollen was investigated in order
to see its glycemic value. In the current paper gheemic index of bee pollen ranged
between 0.78 and 1.92, values that could be comsldew compared with 2.24 obtained by
Martins et al. (2011) for pollen from Sergipe (Bfaz

CONCLUSION

The variability of physical-chemical compositionfoésh bee pollen samples shows
great variation among the samples from the differegion and period of harvesting.

This variability is given by floral origin, colleidn area, and distinct methods for
sample preparation and techniques of analysis

The values of the physical-chemical parametersimddan this paper are within the
requirement of the standard proposed for the Skaoggl Manual, Brazilian and Argentinean
regulations.

The quality of fresh bee pollen from Transylvarsacomparable to countries, which
have a tradition in production and marketing of pesducts.
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