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SUMARY

» Urgent need to have a International Directive for
guality Control of Bee pollen to avoid International
Trade Conflicts

* Bee pollen as Medicinal Plant (add value)
Bioactivity correlacted to the floral source

e Data from various countries around the World
Denomination by region or by floral source

 Future Challenges ~ ISO norm draft for BEE POLLEN
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High Quality

Pollen composition and standardisation
of analytical methods.
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Summary

Honey bee pollen is considered to be a food, and national pollen standards exist in different countries such as Brazil, Bulgaria, Poland
and Switzerland. It is the aim of the present work to review pollen compesition and the analytical metheds used for the evaluation
of high quality bee pollen. Based on the experience of different countries and on the results of published research, we propose
quality criteria for bee pollen, hoping that in the future they will be used as world wide bee pollen standards.

Keywords: Standardisation of bee products, bee pollen; quality control
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Proposed technical regulation for the identity and
quality of bee pollen

i i i i 1.2.2. According to the floral source content:
ecnnical regu ation for 1 entlty i 5
Obijective: To establish the identity and the minimum auality 1.2.2. 1 Monofloral bee pollen: the major taxon need to be not

- ] » .
requirements for bee pollen.

less than 80% (different taxa can be used for specific nutritional

larget: The regulation will be applied to bee pollen sold in and therapeutic purposes).
national and international markets. 1.2.2.2 Multifloral bee pollen: include different taxa.
1.3. Denomination for sales purposes will include classification
|. Description according the water and floral source content.
1. 1. Definition: Bee pollen is the result of the agglutination of
flower pollens, made by worker honey bees, with nectar (and/or
honey) and salivary substances, and collected at the hive k. ® FUNCTIONAL FOOD
N>
entrance. o

1.2. Classification: g *DIETARY SUPPLEMENT

1.2.1. According to water content: 4

.
1.2.1.1. Bee pollen: The product collected in the ;J'Iﬁl'li' form, Y
with water content between 20-30 %. Storage of such pollen \ .
- ~A H Pgm o o il s 2 pu P ~ - g o S -
should be in a freezer to avoid bacterial and mould P < =
g . 4~ L bl
R e ICI na Ia nt
“ . e N
~ b ~ | N . P ¢ o ~ ~
1.2.1.2. Desiccated bee pollen: The product submitted to a

drying out process in temperatures not higher than 4.2°C, with Depending of the floral origin

water content not higher than 6%.
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European Food Safety Authority

http://www.emea.europa.eu/

Human Medicines - Herbal Medicinal Products

Directive 2004/24/EC1 introduced a new pathway for
marketing traditional herbal medicinal products, the

"simplified reqistration".

The Committee on Herbal Medicinal Products (HMPC) has been established in the
framework of Directive 2004/24/EC and Regulation (EC) No 726/20042.

The main task of the Committee is to establish Community herbal monographs and
entries to the 'list of herbal substances, preparations and combinations thereof for
use in traditional medicinal products'. Community monographs and entries to the
Community List established by the HMPC

http://www.emea.europa.eu/Patients/herbals.htm
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Bee-Pollen Therapeutical Value

Maria Graca R. Campos®, CHRISTIAN FRIGERIO
AND FrANCISCO FERREIRA

ABSTRACT

Around the world many things have been related to the health benefits of
bee-pollen and different therapeutic bioactivities. Few researches have been
done in a way to prove the importance to explore the potential of bee-pollen
as a source of new drugs. In the 90ths the interest for this product increased
and relevant research has been undertaken. The major lack on the most of
the results published is the relationship between the pharmacological activity
and the compounds involved. And in some cases it can only be verified
through the pharmacodynamic activity because the assay with a well
correlated dose effect and the quantification of the molecules and the
pharmacokinetic of them is very hard to attribute. Different therapeutic
bioactivities attributed to bee-pollen have been reviewed in this paper
presenting the more relevant research published so far. From the data
published here it’s obvious that pollen itself and bee-pollen have a good
potential of bioactivity that can be explored with different approaches.
However, research is still needed to confirm many of these preliminary
findings. Nevertheless it still remains a promising remedy to cure various
human ailments..

Key words : Antiartherosclerotic, anti inflammatory, antioxidant, bee-
pollen, osteoporosis, prostatitis
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Many research as been done in a way to prove
the importance to explore the potential of
bee-pollen for therapeutical purposes

SRR b Available online at www.sciencedirect.com
scuuc:@omlcr' l“OOd
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Antioxidative properties of bee pollen 1n selected plant species
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Floral origin — bioactivity compounds

 Anaemia and the hemopoietic system — bee polien - Iron
 Antioxidant activity — Eucalytus globulus - flavonoids + ??
 Anti inflammatory activity - pinus densiflora - flavonoids ??
 Antitumoral activity — Brassica napus — polysaccharide LBPP
Antiartherosclerotic activity - fat-soluble pollen extract

» Activity on osteoporosis — Cistus ladaniferus — PM < 1000
 Activity in Disorders of the Prostate — Hidroxamic acid

 Antidiarrhoeal activity - Eucalytus globulus; Salix atrocinera

VVVVVVYVYYVYY

 Antimicrobial activity — Ranunculus sp — herbacetin (flavonoid)
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RISK ASSESSMENT

] O URNAL J. Agric. Food Chem. XXXX,

AGRICULTURAL AND
FOOD CHEMISTRY

Hepatotoxic Pyrrolizidine Alkaloids in Pollen and
Drying-Related Implications for Commercial
Processing of Bee Pollen
MICHAEL BOPPRE.," STEVEN M. COLEGATE.*"" JOHN A. EDGAR," AND
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Bee Pollen Standardization & Qualit

e

Data Base

Identification of the worlds
main floral sources

~ Microscopic analysis
; M (Barth et al, 2010 Anales de Academia Brasileira de Ciéncias, 82(4)
(;J- ) HPLC/DAD phenolic profiles

(Campos et al, 1996 Phytochemical Analysis)



PHYTOCHEMICAL ANALYSIS, VOL. §. 181-185 (1997)
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Floral origin determination
100 — - ]
|l % Of the major floral origin in a mixture “
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Phenolic and polyphenolic compunds
= fingerprint

Z. Naturforsch. 57c, 944-946
Markham K., Mitchel K., Campos M. G., 1997. An unusually lipophilic flavonol glycoside from Ranunculus sardous Crantz. pollen -
Phytochemistry, 45 (1), 203-204.
Markham K., Campos M.G., 1996. 7- and 8-O-methylherbacetin-3-O-sophoroside from bee pollens and some struture/activity
observations. Phytochemistry, 43 (4) 762-767.
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B-O-methylherbacetin-3- O [glucosyl{ 1-2) glucoside]
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Manuka bee-pollen
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Manuka bee-pollen
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Maria da Graga Campos & Kenneth R. Markham

Band 11

Changeover \ ¥
from the UV to
the visible lamp

L L I L R B L L A L L BN R B AL BN L L
240.00 260.00 28000 30000 32000 34000 360.00 380.00

Figure 2 — Illustration of certain features of the flavonoid absorption
spectrum, including the band I, IIa and IIb designations,

shoulder examples including the changeover from the UV to
the visible lamp.
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7-O-methylherbacetin-B-O-sophoraéld_& quercetin-3-O-glucoside
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Campos M. G., Markham K. R. "Structure information from HPLC and on-line measure absorption spectra - Flavones,
Flavonols and Phenolic Acids” Ed. Imprensa da Universidade de Coimbra 2007



The Unique Occurrence of the Flavone
Aglycone Tricetin in Myrtaceae Pollen "
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Eva Molnarova Slova

Picture I  b) c)

For the evaluation of these parameters, the software for image analysis (Zeiss AxioVision
4.7.1 Automatic Measurement Module) has been used. Digital video recordings of bee pollen
has been prepared by using the fully automatic macrolupe Zeiss Discovery V12.

1d
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742 744 J. Agric. Food Chem., Vol. 51, No. 3, 2003

\ND
% EC ECs; of Raphanus raphanistrum L. bee-pollen collected in diffent places and years

EC4= 0,8732/[C] + 0,07

m ‘
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| =8 \flar Formoso 1993
| == Anairn 1995
0 + | 1 1 1 1 ! ‘ | - ‘ ‘ _‘

0 10 20 30 40 50 B0 70 B8O 90 100 110 120 130 140 150 160 170 180 180 200 210 220
[C] pgimi



UNIVERSIDADE DE COIMBRA

COMUNICACIONES
REPORTS
COMUNICACOES

VARIABILITY OF ANTIOXIDANT ACTIVITY AMONG
HONEYBEE-COLLECTED POLLEN OF DIFFERENT
BOTANICAL ORIGIN

Nomma Almaraz-Abarca. Biologist,

Durange. Dgo., Mexico. CP Néstor Naranjo-Jiménez. Biologist, Durango (UJED), México. Doc-

Universidad Nacional Antonoma
de México (UNAM). Doctor in
Plant Physiology, Instituto Poli-
técnico Nacional (IPN), Mexico.
Researcher, Centro Interdis-
ciplmario de Investigacion para
el Desarrollo Integral Regional,
IPN. Durango (CIIDIR-IPN-
Dgo.). Address: Biotechnology
Laboratory, CIIDIR-IPN. Sigma
s/n Frac. 20 de Noviembre II,

34220, e-mail: nalmaraz@ipn mx

Maria da Graca Campos. Doctor i
Phrmacology, Universidade de
Coimbra, Portugal. Professor,
School of Pharmacy, Universida-
de de Coumbra, Portugal

José Antonio Avila-Reyes. Biolo-
gist, UNAM. M.Sc. in Science
Methodology, IPN. Doctoral
Candidate, UNAM. Researcher,
CIIDIR-IPN-Dgo., Mexico.

IPN, Meéxico. M.Sc. in Ruminal
Nutriion Biotechnology, Univer-
sidad Juarez del Estado de Du-
rango (UJED), Mexico. Doctoral
Candidate, Umiversidad Autono-
ma de Zacatecas (UAZ), Mexi-
co. Researcher. CIIDIR-IPN-
Dgo., Mexico.

Jesis Herrera-Corral. M.Sc. in Ru-

minal Nufrition Biotechnology,
Universidad Juarez del Estado de

toral Candidate, Umversidad
Auténoma de Zacatecas (UAZ),
Mexico. Researcher, CIIDIR-
IPN-Dgo., Mexco.

Laura Silvia Gonzalez-Valdez. Bio-

chemmcal Engmeer and M.Sc. m
Biochemistry, Instituto Tecnologi-
co de Durango (ITD). Mexico.
Researcher, CIIDIR-IPN-Dgo.,
Mezaco.



.
UNITAU - e
Universidade de Taubaté

Bee pollen production in Brasil

CENTER OF RESEARCH

OF TAUBATE
UNIVERSITY-SP-BRASIL




LEVANTAMENTO DE BARRETO &ORSI 2010 =
19 ESTADOS E DISTRITO FEDERAL=20, BA+SE+SC




Good Practice

Bee Pollen Quality Standard Booklet



MULTIFLORAL
(native flora)






Production area (a), Bee Pollen details (b), Drying heater (c), Packaging (d)
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Bee Pollen Grains (Optic Microscopy 400x)
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1.2.2. According to the flor
1.2.2.1 Monofloral bee pc
less than B0% (different ta>
and therapeutic purposes).
1.2.2.2 Multifloral bee pal

4. Contaminants

MNo organic or inorganic co
quantities higher than those
includes no pesticides, antit
(Table I).

5. Hygiene

5.1. General Considerat
Hygiene practices related t
to the technical regulation

GMP (Good Manufacturing

Table I. Microbiological and other contaminants of bee pollen.

Microbiological analysis
Salmonella

Staphylococcus aureus
Enterobacteriaceae
Escherichia coli

Total aerobic plate count

Mould and yeast

Organochlorine pesticides
Organophosphate pesticides
Pyrethroids

Alfatoxin Bl

Alfatoxin BI+B2+G 1+G2
Cloramphenicol (CAP)
Nitrofuran metabolites
Sulfonamides

Heavy metal Pb

Heavy metal Hg

Heavy metal Cd
Radioactivity (Cs-134 and Cs-137)

Absent / 10 g
Absent/ | g
Max.100/g
Absent./ g
<[00 000/g

< 50 000/g

< MRL"

< MRL

< MRL

Max. 2 1g/kg
Max. 4 jg/kg
absent

absent

absent

max 0,5 mg/kg
max 0,01 mg /kg
max 0,03 mg/kg
<600 Bq / kg

adian, Szczesna, Mancebo, Frigerio, Ferreira

criteria:

igh substances except for
f bees, woaod, plants and
process of pollen by the

¢ tolerance criteria will be

rrespond to the hygienic
ird for microbiclogical
and levels (Table |).

belled with: denomination
‘ion of the product
‘necessary for a specific
witrients (carbohydrates, fats
te limit for consumption,
ber. The producer will need



Mean + DP

Main Content
components Min - Max

Moisture % 5.05+1.54 g/100g dry weight
Proteins 10-40

Ash% 3.35+0.77

i 0)

Proteins % 14.64+3.67 Lipids 13

Total sugars % 31.82+2.25

Fiber % 4.21+0.35

F idity mE 2465044124 | % 1325

ree acidity meq DUES L carbohydrates*

pH 4.46+0.28 Dietary fibre, 0,3-20
pectin

Lipids % 3.82+2.10 Ash 2-6

Water activity 0.32+0.01

Vitamin E mcg/g 6.05+0.37 undetermined 2-5

Total Phenolics % 0.23+0.02

Total Flavonoids mg/g 4.64+0.07
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