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INTRODUCTION 

sursa: https://ars.els-cdn.com/content/image/1-s2.0-S0925857416300350-fx1.jpg 

Due to the fact that the source of bee pollen is the plant, which is practically in an increasingly

contaminated environment with industrial and agricultural waste, there is the problem of

contamination of this product with heavy metals and other contaminants that endanger the health

of bees as well as the human consumer that they ultimately reach.



MATERIALS AND METHODS



METHODS
1.Determination of botanical origin by microscopic analysis
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METHODS

2. Determination of minerals and heavy metal content of pollen samples and 

bee samples by  spectophotometry  with atomic absorption.

Taking 0.3 g of each 

sample and place in the 

flask

Adding 2 ml of 65% HNO3 

and 3 ml of purified water

Resting 10-20 min.

Closing containers

Calcination kiln mineralization

Berghof microwawe digestion system MWS-2



METHODS

2. Determination of minerals and heavy metal content of pollen samples 

and bee samples by  spectophotometry  with atomic absorption.

Atomic Absorption Spectrometer with Aanalyst 800 Graphite Kiln, Perkin-Elmer



METHODS

3. Determination of free amino acid content of pollen samples at LC-MS

Liquid chromatograph coupled with mass spectrometer 



METHODS

3. Determination of free amino acid content of pollen samples at 

LC-MS

0.25 g pollen was 

dissolved in 10 ml 

of ultra pure water 

Sonicated 30 

minutes 

centrifuged for 

10 minutes at 

10000 rpm

•The supernatant was 

taken 25 μl and the 

procedure described in 

the kit EZ:faast 

Phenomenex 



RESULTS OF PALINOLOGICAL 

ANALYSIS

• ASTERACEAE FAMILIY: 

P1-Taraxacum Officinale P8-Taraxacum Officinale P14-Taraxacum Officinale

P22-Taraxacum Officinale P19-Helianthus annuus P17-Helianthus annuus



• FABACEAE, ACERACEAE ȘI CUCURBITACEAE FAMILY:

P3-Trifolium Pratense P5-Medicago sativa P13-Robinia  pseudoacacia

P15-Acer tartaricum P16-Acer tartaricum P18-Cucumis Sativus

RESULTS OF PALINOLOGICAL 

ANALYSIS



• ROSACEAE, CIPERACEE FAMILY:

P5-Rubus idaeus P7-Crataegus monogyna

P11-Rubus idaeus P20-Rubus idaeus P23-Prunus avium

P2-Carex species

RESULTS OF PALINOLOGICAL 

ANALYSIS



• BRASSICACEAE ȘI ADOXACEAE FAMILY

P6-Brassica napus P9-Brassica napus P12-Brassica napus

P21-Brassica napus P4-Sambucus Nigra P10-Sambucus Nigra

RESULTS OF PALINOLOGICAL 

ANALYSIS
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RESULTS ON THE CONTENT OF HEAVY 

METALS OF BEE SAMPLES

Samples

bee 

pollen/bees

Mn

µg/g

Ni

µg/g

Cu

µg/g

Pb

µg/g

Cd

µg/g

P24 (MS) 1,45± 0,02 0,98±0,04 1,24±0,11 ND for 5µg/l 0,06±0,01

P25 (SJ) 0,31±0,05 0,99±0,01 1,27±0,09 ND for 5µg/l 0,01±0,00

P26 (CJ) 3,45±1,21 0,69±0,01 1,09±0,01 1,29±0,05 0,06±0,02

P27 (DJ) 4,25± 1,34 1,15±0,01 1,54±0,04 1,80±0,05 0,23±0,05

P28 (MM) 0,26±0,01 0,13±0,01 1,72±0,03 1,21±0,03 0,01±0,00
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RESULTS ON THE CONTENT OF FREE AMINOACID OF 

POLEN SAMPLES 

Free amino acids P1 P2 P3 P4 P5

[mg/100g]

ABA 2.2 2.1 0.8 0.8 1.4

GABA  78.2 20.4 64.2 95.9 145.6

GLU 9.2 79.3 43.9 3.6 18.1

3 MHIS 6.6 0 1 1.4 0.7

HYP 61.7 67.3 56.9 54.9 45.9

ASP 69.8 84 60.7 66.4 68.9

1 MHIS 6.9 7.8 7.6 8 6.4

ALA 55.4 88 94.5 86.2 136.1

ARG 113.5 64.6 74.6 25.7 21.4

ASN 395.1 522.7 426 125.4 221.1

PHE 33.9 22 22.2 31.6 276.5

GLY 9.4 9.4 10.3 8.6 15

GLN 130.5 105 83 87.9 79.9

HIS 173.2 112.2 152.2 242.1 140.9

ILE 14.9 6.4 6.8 7.6 7

LEU 30.7 19.3 19.9 28.4 106.8

LYS 42.1 25.3 28.6 42.9 36.8

MET 8.4 8.1 6.9 5.4 2.5

ORN 4.7 8 7.1 2.4 2.5

PRO 451.4 1299 1079.7 1168.8 1217.3

TYR 15.4 12.1 10.1 15.2 10

TRP 14.5 6.6 8 9.1 111.6

SAR 1.4 2.7 2.3 5.3 2.6

SER 84.6 74.4 67.4 59.4 85.5

THR 26.6 23 19.7 18.3 25.3

VAL 28.3 14.8 19.6 19 26.8

EAA 41.39 26.41 31.53 44.93 81.57



RESULTS ON THE CONTENT OF FREE AMINOACID 
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• Differences between means were analyzed using pearson r coefficient with

the software GraphPad (GraphPad Prism7, Inc., La Jolla, CA) and p values

are the following Mn: p=0.1-0.6; Ni: p=0.3-0.5; Cu: p=0.3-0.6; Pb: p=0.01-

0.55; Cd: p=0.01-0.58.

• According to Polish standards, the following limits for bee pollen must not be

exceeded: Cd: 0.05 mg/kg; Pb: 0.5 mg /kg (Roman, 2007; Roman et al.,

2016). Campos et al., 2008 showed the following limits for Cd: 0.03 mg/kg

and Pb: 0.05 mg/kg. Cu: 50*103µg/kg (Ordin nr.975/1998)

• Analyzing those five geographic areas and intake of heavy metal, it can be

concluded that: Dolj county is a more polluted geographic area in comparison

with other areas.

DISCUSSIONS AND CONCLUSIONS



Thank you!


