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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
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
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Resting 10-20 min.
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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-

Liquid chromatograph coupled with mass spectrometer




METHODS

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

The supernatant was
taken 25 ul and the
procedure described in
the kit EZ:faast
centrifuged for Phenomenex
10 minutes at
10000 rpm

0.25 g pollen was
dissolved in 10 ml
of ultra pure water

Sonicated 30
minutes




RESULTS OF PALINOLOGICAL

« ASTERACEAE FAMILIY:
. .
P1-Taraxacum Officinale P8-Taraxacum Officinale P14-Taraxacum Officinale
. .
P22-Taraxacum Officinale P19-Helianthus annuus P17-Helianthus annuus




RESULTS OF PALINOLOGICAL
ANALYSIS

« FABACEAE, ACERACEAE SI CUCURBITACEAE FAMILY:
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P3-Trifolium Pratense P5-Medicago sativa P13-Robinia pseudoacacia

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

-
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RESULTS OF PALINOLOGICAL
ANALYSIS

- ROSACEAE, CIPERACEE FAMILY:

P2-Carex species P5-Rubus idaeus P7-Crataegus monogyna

P23

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



RESULTS OF PALINOLOGICAL
ANALYSIS

* BRASSICACEAE SI ADOXACEAE FAMILY

.

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

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

-
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RESULTS ON THE CONTENT OF -
MACROELEMENTS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF *
MACROELEMENTS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF *
MACROELEMENTS OF POLEN SAMPLES

Mg (mg/kg)
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RESULTS ON THE CONTENT OF *
MACROELEMENTS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF
MICROELEMENTS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF *
MICROELEMENTS OF POLEN SAMPLES

Fe (mg/kg)
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RESULTS ON THE CONTENT OF HEAVY ﬂ‘
METALS OF POLEN SAMPLES

Ni (mg/kg)
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RESULTS ON THE CONTENT OF HEAVY ﬂ‘

METALS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF HEAVY

METALS OF POLEN SAMPLES
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RESULTS ON THE CONTENT OF HEAVY METALS OF

POLEN SAMPLES

Table 2. Mineral element and heavy metal mean values (ug/ Bt of bee pollens produced in Turkey.
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Abstract: Bee pollen and bee bread from stationary
apiaries in the southwest Polish Legnica-Glogow copper
district (LGOM) were analyzed for Cr, Pb, Cd and As by ICP-
AES. Their concentrations in both products were As > Cr
> Pb > Cd. Concentrations in bee pollen were higher than
in bee bread. Average Cr, Pb, As and Cd concentrations in
bee products were 0.138, 0.093, 0.325, and 0.019 mg kg,
respectively. Chromium was the most problematic element

B T e T, PR |

B s T T b B B s P SRS S, | A

No Cr Cu Fe Mn Se Zn B Ni Si Cd Pb As
1 0536 11157 140223 1945 3912 37813 0946 0.004 0.261 0.113 0.176 0.015
2 L159 14994 340.117 201036 5085 39.079 0.799 0.020 0.082 0.086 0.088 0,010
4 0337 10616 313532 19713 3242 30387 0,693 0.007 0.132 0.040 0.055 0.009
5 0.912 7062 60691 30652 1.845 27272 34850 1.062 7.249 0.070 0222 0.446
6 0730 11622 510235 25087 2127 23873 0.841 0.005 0.110 0.061 0.304 0,009
7 0.842 11398 725360 18295 2154 27738 0.700 0.002 0.142 0.046 0.278 0.008
Q 1170 17 420 70 10 12047 102 Oplt.enﬁ1 Acgé’gs 1 184 10%80 0090 0295 0455
7 0.121 0.076 0.065 0.007
02 0.195 0.042 0.102 0.007
08 0.098 0.005 0.390 0.006
03 0.245 0.047 0.479 0.010
90 6.014 0.058 0.000 0.406
02 0.198 0.033 0.215 0.010
43 1.982 0.113 0.000 0.759
36 10,500 0.051 0.117 0.983
Bees and their products have been used to monitor 0 84900006 0145 1035
environmental contamination [3-9]. There are significant 4 2189 2(1}3: 0.212 0871
U4

correlations between the level of toxic metals in soil and
plants and their content in bee products [10].

The aim of this study was to determine Cr, Pb, Cd and
As in bee pollen (pollen loads) and bee bread from bee
colonies in industrialized southwest Poland.

2 Experimental procedure
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RESULTS ON THE CONTENT OF HEAVY
METALS OF BEE SAMPLES

Samples
bee
pollen/bees
P24 (MS) 1,45+ 0,02 0,98%0,04 1,24+0,11 ND for 5ug/l  0,06+0,01
P25 (SJ) 0,31+0,05 0,99+0,01 1,27+0,09  ND for 5ug/l 0,01+0,00
P26 (CJ) 3,451,221 0,6940,01 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) 0,26x0,01 0,13+£0,01 1,72+0,03 1,21+0,03 0,01+0,00




RESULTS ON THE CONTENT OF HEAVY &
METALS OF BEE SAMPLES

Heavy Metal (Hg, Cr, Cd, and Pb) Contamination
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RESULTS ON THE CONTENT OF FREE AMINOACID O
POLEN SAMPLES

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 1135 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 421 25.3 28.6 429 36.8
MET 8.4 8.1 6.9 5.4 2.5
ORN 4.7 . T— o 2.4 2.5
PRO < 4514 1299 1079.7 1168.8 1217.3 >
TYR 15.4 1Z.1 1U. L “15.2 10
TRP 145 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
OF POLEN SAMPLES

Tahble 3
Average content (mg/g pollen) of free and total amine acids of 32 samples analyzed and of C ladanifer and E plansaginewn loads manually separated
Amino acid (mgfg bee-pollen) Free aming acid Total ammo acid

Bee-pollen Cistais Echium Bee-pollen Cistuis Echitm
Asp 040 £0.21 041 £0.02 0.57 £ 0.03 15.10 £ 3.68 13.52 £ 0.90 3234 £ 069
Glu 025%0.15 026 = 0.04 097 +0.11 1738 £ 1.9% 16,00 + .48 16.36 + 0.59
n-Adip =< D.L. =< D.L. =< D.L. = DL = DL = DL
Asn 052 £0.48 053 £ (.06 2.00 + i 387103 343+£0.27 S.68 £0.07
Ser 0.60 = 0.31 055 £10.36 030 +0.10 274077 305+ 008 2410012
Giln (.60 = (.48 081 £0.38 017012 591+ 253 498 £ 007 1423+ 0.2
His 0.74 £ 067 031 £ 0,01 010 % (.00 684+ 715 3TR 030 4490 £2.47
Hser 0.03 £ 0.08 0.14 £ 0.01 =< DL - - -
Cily 0212019 019 =010 031 £ 0.07 640 + 109 569 + 0004 11.20+0.74
Thr 025021 025 £0.03 083025 417061 421 +£0.23 550010
Arg 248 =161 233+ 1.04 149 £ 0.35 503+ 1.49 426 £ 026 BIT+0.54
Ala 0.82 £ 0.65 094 £0.12 097 +0.17 1068 + 1.09 .66+ 0.27 1331 +£0.11
Tau = D.L. = D.L. = D.L. = D.L. = DL = DL
Gaba 035033 0.70 £ 0.20 =< DL - - -
Tyr 0.32x0.15 031 £0.15 031 £ 0.05 743+313 571030 37.56 %+ 160
Met 0.29 £ 0.30 024 £ 0.06 0,13 + (i 410+ 1.53 369+0.12 T2 062
Val 021011 025 £ 0.05 0,11 + (i 726+ 1.94 554 +0.11 15.76 = 0.52
Trp 009 = 0.10 = DL = DL - - -

o Phe 0.75 £ (.40 073 £0.24 019 0.4 985+ 216 480 + 0,09 2716+ 1.01
llen 0.51 £0.55 049 = 0.02 060 + 0.26 93243201 B57+0.34 1598+ 0.03
Len 091 =043 040 =021 065 £ 0.37 10.81 % 1.65 851 +0.52 16,87 = 1.53

® Oirm 0.08 £0.21 079 £0.21 = DL - - -

Lys 0.26 £ 10.29 038 =0.24 024 +0.19 1097 £ 1.94 GRS +0.23 3Tir+ 1.0
Pro M3ITE 382 2187 £0.63 1223+ 1.13 228+ 353 2391  0.60 1939+ 0.78
Total 0.9 £ 4.49 1252076 23254 161.2 4 2370 1433 £ (.62 331320001

ibility (C.V.) ranged from 5.3% to 20.4%:; recoveries were above 78.8%. Forty monovarietal honey samples from ilex. oak, heather
and chestnut-tree were analyzed for their free amino acid profiles. a-Aminoadipic acid and homoserine are reported for the first time
in honeys. Thirty-two samples of Spanish bee-pollen. made of a majority of pellets from Ciszs Ladanifer (67.1%) and Echium plani-
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piscussions AND CONCLUSIONS

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*103ug/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.
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