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Bee pollen

➢Bee product with beneficial nutritional value for humans;

➢ Functional properties and effects on the well-being of people, health benefits;

➢Bee pollen is an important functional food.

Haro et al., 2000; Cocan et al., 2005; Hamanoto et al., 2006; Yamaguchi et al., 2006; Liebelt, 2010; Campos et al., 2010; 
Khalil and El-Sheikh, 2010; Attia et al., 2011; Pascoal et al., 2014; Komosinska-Vassev et al., 2015; Cornara et al., 2017; 
Yucel et al., 2017; Wu et al., 2019

Harvesting bee pollen

➢ Bees find pollen on different plants (only source of protein);
➢ Bees accumulate pollen and moisturize it with saliva and nectar 

(enrichment of pollen) and compress it into pollen baskets on their hind 
legs;

➢ Beekeepers install bee pollen traps on hives and obtain bee pollen for 
human nutrition;

➢ High hygienic standards must be provided;
➢ Bee pollen is mixture of pollen grains from different botanical origins.

Almeida-Muradian et al., 2005; Campos et al., 2008; Bogdanov, 2012; Kieliszek et al., 2018 



Bee pollen standardization

➢ Bee pollen varies greatly.

➢ No international standard defining compositional requirements!

➢ Some countries establish national standards.

Feás et al., 2012; Yang et al., 2013; Li et al., 2018

Content of component International proposal

Water ≤ 6-8%

Total protein ≥ 15%

Total fat ≥ 1.5%

Total ash ≤ 6%

Total sugars ≥ 40%

Campos et al., 2008

Aim of our study:

➢ Chemical characterization of Slovenian bee pollen,
➢ Comparison of monofloral chestnut (Castanea sativa) bee pollen and polyfloral bee pollen,
➢ To inform consumers about nutritional value of bee pollen,
➢ Establishment of Slovenian bee pollen database.

Dried bee pollen



Polyfloral bee pollen
(n=35)

Chestnut (Castanea sativa)
bee pollen 

(n=10)

➢ Prior to the chemical analyses, the pollen pellets were ground.
➢ Botanical identification.

Samples of fresh bee pollen

(according to Von der Ohe et al., 2004; Barth et al., 2010)

Predominant pollen > 45% Secondary pollen (16-45%) Important minor pollen (3-15%)

Asteraceae, Fraxinus ornus, Plantago sp., Prunus
pyrus/malus, Brassicaceae, Trifolium sp., Castanea
sativa, Acer sp., Fagopyrum esculentum, Salix sp. 

Impatiens sp., Asteraceae, Fraxinus ornus, 
Plantago sp., Prunus pyrus/malus, Trifolium sp. 
Brassicaceae, Castanea sativa, Salix sp.

Poaceae, Robinia pseudoacacia, 
Lamiaceae, Tilia sp., Apiaceae, Zea mays, 
Aesculus hippocastanum, Artemisia sp. 

> 80% of C. sativa pollen 



➢ Water content 

➢ Protein content (N x 5,6)

➢ Fat content 

➢ Ash content 

➢ Dietary fibre

➢ Available carbohydrate content 

➢ Energy value

➢ Amino acid composition (Amino acid analyzer Biochrom 30+),

➢ Elemental composition (Total reflection X-ray fluorescence spectrometry (TXRF)),

➢ Statistics (XL STAT 2016)

Methods 

(AOAC Methods)

(calculation) 



Results #1

Botanical 
origin

Chemical parameter

water
(g/100 g)

proteins 
(g/100 g)

fats
(g/100 g)

ashes
(g/100 g)

available 
carbohydrates

(g/100 g)

insoluble 
dietary fibre

(g/100 g)

soluble 
dietary fibre

(g/100 g)

total
dietary fibre

(g/100 g)

energy 
value

(kJ/100 g)

Polyfloral
bee pollen

22,5 ± 5,56 15,7b ± 2,56 8,00B ± 2,48 2,11 ± 0,55 37,8 ± 5,23 11,1 ± 1,90 2,81 ± 1,12 13,9 ± 2,61 1318 ± 96

Chestnut 
bee pollen

21,1 ± 3,22 17,7a ± 1,08 5,36A ± 1,60 1,93 ± 0,13 39,2 ± 3,22 12,5 ± 0,77 2,22 ± 0,48 14,7 ± 0,85 1283 ± 64

Basic chemical composition

Results are shown on a fresh weight basis (mean values ± standard deviations).



Botanical 

origin
Thr Val Met Ile Leu His Trp Lys Arg EAA 

Polyfloral

bee pollen
0,66 ± 0,11 0,77 ± 0,12 0,37 ± 0,08 0,60 ± 0,09 1,06c ± 0,17 0,39 ± 0,06 0,41 ± 0,14 1,18 ± 0,19 0,79 ± 0,18 6,21 ± 0,95

Chestnut 

bee pollen
0,69 ± 0,09 0,82 ± 0,08 0,36 ± 0,06 0,64 ± 0,07 1,20b ± 0,14 0,40 ± 0,05 0,45 ± 0,24 1,24 ± 0,14 0,89 ± 0,14 6,72 ± 0,71

Botanical 

origin
Asp Ser Glu Pro Gly Ala Cys Tyr EAA+NAA

Polyfloral

bee pollen
1,69 ± 0,29 0,83 ± 0,11 1,71c ± 0,28 2,43b ± 0,68 0,75 ± 0,11 0,84 ± 0,10 0,15 ± 0,10 0,48 ± 0,21 15,1 ± 2,11

Chestnut 

bee pollen
1,77 ± 0,18 0,9 ± 0,09 1,91b ± 0,20 2,96a ± 0,70 0,82 ± 0,10 0,91 ± 0,07 0,11 ± 0,10 0,53 ± 0,20 16,6 ± 1,7

Results #2

Essential amino acids (EAA) (g/100 g)

Nonessential amino acids (NAA) (g/100 g)



Results #3

Botanical origin
K

(mg/g)
P

(mg/g)
S

(mg/g)
Ca

(mg/g)
Cl

(mg/g)

Polyfloral bee pollen
6,53 ± 1,42 4,71 ± 1,04 2,04 ± 0,39 1,54 ± 0,41 0,88 ± 0,30

Chestnut bee pollen
6,48 ± 0,77 4,11 ± 0,51 2,08 ± 0,13 1,64 ± 0,27 0,58 ± 0,34

Macroelements

Microelements

Botanical origin
Fe

(μg/g)
Mn

(μg/g)
Zn

(μg/g)
Rb

(μg/g)
Br

(μg/g)
Sr

(μg/g)

Polyfloral bee pollen
93,1B ± 17,4 34,9B ± 18,3 33,9A ± 6,90 17,6 ± 11,9 4,87 ± 5,07 1,42 ± 0,74

Chestnut bee pollen 146A ± 34,3 94,2A ± 44,5 49,6B ± 4,30 18,7 ± 7,62 2,45 ± 1,72 1,64 ± 0,76



Chestnut bee pollen

Parameters: Fe, Mn, Zn

Polyfloral bee pollen

Parameters: fats, Cl
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Results  #4

Multivariate statistics



➢ Use of bee pollen in human nutrition and therapy demands standardization of its chemical composition 
and establishment of quality criteria;

➢ Slovenian chestnut bee pollen compare to polyfloral bee pollen contains more protein and less fats;

➢ Bee pollen is a good source od insoluble and total dietary fibre (nutrition claim „high fibre“ > 6 g/100 g)

➢ Content of essential and nonessential amino acids between analyzed botanical origins is comparable;

➢Multivariate statistics:

Chestnut bee pollen (Mn, Fe and Zn);

Polyfloral bee pollen (fats and Cl).

Conclusions

Regulation No 1924/2006 of EU Parliament and Council on 

nutrition and health claims made on foods



Thank you!

natasa.lilek@czs.si 


