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The Pollen Book, Chapter 1

Pollen: Collection, Harvest, Composition, Quality
Stefan Bogdanov

The old Egyptians describe it as "a life-givingtduln ancient Greece the pollen pellets, cardrdhe bee’s legs
were considered to be made of wax. Aristotle inHhgoria animalism observes, that they resembbe iwa
hardness but are in reality sandarace or bee-breset. it was called farina.The name bee breadgtedsuntil
many centuries. Pollen (a Latin word for fine flaurdust) was used for the first time by John RaMistoria
plantarum (1686). The first works on the mechara$mpollen foraging were carried out by Meehan ii73.8

By determining pollen in soil sediments informatmmthe vegetation history of the earth is gathefée
importance of pollen for the determination of hooeigin was realized at the beginning of th&' 2éntury.

POLLEN AND POLLINATION

The pollen contains the plant's male reproductrgauas or gametophytes. They are situated in hesendi the
higher flowering plants. The pollen is transferogo the stigma of a flower, a process called pation. This
transfer is carried either by the wind, by or bydats Each pollen grain carries a variety of eatd and upon
arrival at the stigma it divides into several celtgl grows a tube through the often very long stiginthe flower.
Growth continues to the embryo sac in the ovarthefflower, inside which one egg cell will fuse fva sperm

cell from the pollen and complete the fertilizatidiere are two types of flowers: naked and coverbd open
flowers are pollinated by wind, the covered onesstiy by insects. The pollination by insects came being

some 100 millions years ago. Pollen are well prexkm the earth. The science, by which pollenstudied in

order to gain knowledge about the vegetation on

gion T earth in called paleopalynology.
o r,/?p‘i,?;’; Bees pollinate around 40 000 plant species. The
male \N @ importance of bee pollination for ecology and
R A \ agriculture is immense. The economic importance
M oo - Vi for the USA in 1973 was estimated to be the 143
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ANATOMY AND POLLINATON

Pollen itself is not the male gamete, but eachepadjrain

fold of the honey harvest, that is 18.9 billion¥ $

In the USA in other countries beekeepers are paid
by the peasants for pollination services. The
importance of bees for the pollination and
multiplication of wild plants is also immense, but
cannot be quantified in a money value.

contains vegetative (non-reproductive) cells (anbingle cell Exine : e
in most flowering plants but several in other spkhts) and a 25 o /
generative (reproductive) cell containing two nudeube ; o it

nucleus (that produces the pollen tube) and a géwemucleus
(that divides to form the two sperm cells). Theugrof cells is )
surrounded by a cellulose-rich cell wall called ithine, and a

resistant outer wall composed largely of sporopatiealled

the exine.
Cytoplasm
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The transfer of pollen grains to the female repotigde
structure (pistil in angiosperms) is called poltioa. This
transfer can be mediated by the wind, in which ¢hselant is
described as anemophilous (literally wind-loving).
Entomophilous (literally insect-loving) plants prax pollen
that is relatively heavy, sticky and protein-rifbr, dispersal by
insect pollinators attracted to their flowers. Baad many
insects and some mites are specialized to feedkenpand
are called palynivores.

HOW AND WHICH POLLEN ARE GATHERED BY THE BEES?

How bees collect pollen

When visiting flower’s blossom bees touch the staued its body is covered with pollen dust. Thedyobee uses
hind legs this plate to compress the pollen intogbllen basket. The bee moistens the pollen withesion from
it's mouth which helps the pollen cling togethed &mthe basket hairs. This secretion containgwfit enzymes,
e.g. amylase and catalase. A pollen load contginie €0% nectar, which is necessary for packingcdltect a
load of pollen, on the average about 8 mg, a beedaisit about 200 different flowers. Mostlyload contains
pollen from the same flower. Approximately 10 trgpday are made for pollen by a worker. In goodtiver
50,000 to pollen loads were brought into the hiaiydIn the hive, pollen is removed from the resgs by a spike
on the mid legs and is placed in cells. Often thadhis used to pack the pollen in cells. Honeylded to maintain
pollen quality, which is called beebread.

While honey is the energy source of the bee colpalen, is the bees’ main source of the other i@
nutrients: proteins, minerals, fats and other saufusts. Consequently, an adequate pollen supgdipevéssential
to ensure the long-term survival of a colony anchtintain its productivity

Honey bee foragers mix freshly collected pollertwvgibme nectar before packing it into their corla@eulin the
hive, the workers add more nectar and glandulaesens to the pollen, which then undergoes laatid
fermentation.

Pollen is a very important factor for the
development of the colony, in the first place for
producing brood. It supplies the necessary food:
proteins, lipids and minerals. It seems that under
normal conditions bees will gather enough pollen
for a sufficient colony development. Thus there is
no need for a pollen supplement.

See further information &t 23

Which pollen types are gathered by the bees?

Basic studies on pollen collection by bees werdaxdout in the Swiss Bee Research Centre by \&liild
collaborators during the 1980’s. These studies haen recently reviewed by Keller et&l*and are
summarised herd®ifferent investigations show that the bulk of podlen generally came from few plant species..
The five most common pollen sources yielded orageamore than 60% of the total collected pollerildvang
conclusions are based on this study, carried oulifferent locations of Switzerland ,in the maosportant pollen
sources were plants occurring at high densitieseginaturally or due to cultivation: white and retbver
(Trifolium repens and pratense), corn (Zea mays)er(Brassica napus) and sunflower (Helianthus. €pther
plants such as plantain (Plantago sp.), dandelibaré@xacum officinale) and mustard (Sinapis arverais
generally abundant in meadows and pastdresthird group of important pollen sources inclddiifferent tree
species such as maple (Acer sp.), willow (Salik sfone fruit (Prunus sp.) and pome (Pyrus spf)ddrse, this
list is strongly influenced by the overrepresemtatdf study sites from the Swiss midland, andherasites many
other plant species may be important. Thus, pdiiem heather (Calluna vulgaris), sweet chestniqi@nea
sativa) and scotch broom (Cytisus scoparius) wateglominant in samples from Intragna in southemt&erland
(black bars in fig. 1), but was not found at othealities. In two other sites lying the subalpnegion of
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Switzerland at an elevation of 1250 and 1560 m als®a level respectively dominant plants were: usd€rocus
sp.) and sedges (Carex sp.), besides RhinanthasdpEuphrasia sp., found exclusively in one efitications In
another study the composition of bee-collectetepakas compared with the composition of the surdng flora
and was found that the bulk of the pollen indeede&om common plants. However, it is likely that pollen
composition does not simply reflect the proportiohdifferent flowers in the surroundings but is|esast to some
extent, determined by the preferences of the bees.

At the beginning of the vegetation period, a umifgrattern was observed across most available suiigh a very
pronounced dominance of different tree specieb@snost popular pollen sources. These included en@aer
sp.), ash (Fraxinus sp.) different fruit trees (Rus sp. and Pyrus sp.), poplar (Populus sp.), Gaketcus sp.),
willow (Salix sp.) and elm (Ulmus sp.). At somesSvacations, dandelion (Taraxacum officinale) \abs® an
important pollen source in spring. In May and Jutie, spectrum of pollen types became much moresdiand
generalisations across all study sites were hapdigsible. In Ireland and England, some shrub spesigeh as
hawthorn (Crataegus monogyna) and elder (Sambuyzgsv&re important pollesources whereas raggBrassica
napus) was frequently collected at several of thssSlocations. In midsummer and early fall, polleom red and
white clover (Trifolium pratense and repens), cfra mays) and plantain (Plantago sp.) dominatedsdmples
from all locations from the Swiss midland. In $muh Switzerland, European chestnut (Castaneaagdind
heather (Calluna vulgaris) were the dominant pokeurces at this time of the year. In Ireland, loa dther hand,
large amounts of pollen were collected from blackpéRubus sp.) and meadowsweet (Filipendula ulajari
Towards the end of September, ivy (Hedera heligdtne the dominant pollen source at several location
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pollen types

Pollen types gathered in Switzerland in the 1980sumber of studies in which a given plant taxon ezhk
among the five most common pollen sources &ftét

How much pollen do bees collect?

There are two types of pollen: hand collected aawldwllected. Only in the
cases where one wishes to collect the pollen eftaio plant it can be
collected by hand. There is only bee collectedgmodn the market.
Beekeepers collect pollen by means of pollen trapg;h also provide
guantitative estimates of the pollen harvest dflarty. The information
here is taken from the review of Keller afaf? There is a large variety of
& different trap designs, but all consist of somestgpgrid, which removes

. the pollen pellets from some of the returning feragas they enter the hive.
The pollen is collected in a tray and can be easiyoved by the

- researcher. The grid is installed either in froffittiee hive entrance or

horlzontally underneath the entrance to the broestr{O.A.C. trap design) The percentage of poltnaily
retained in a trap may be quite variable, but willvays be considerably less than 100%. Extensigerghtions by
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Imdorf showed that the efficiency of a trap at ocany could vary between 3 and 25% during the sewf the
vegetation period. Still largerariation (15 — 43%) was observed between diffeceldnies, even if the same trap
type was used. Such discrepancies may stem frothdsffeences in the material used for the indivaditraps.
Alternatively, honey bee colonies may vary in therage size of the workers or may collect a diffespectrum of
pollen types. The species composition of the delliggollen appears to be of particular importanthus, it was
found that the average efficiency of their trapsgréased from 33% to 60% when they were moved iffeaeht
location where different flowers were availabledahe foragers collected significantly larger pallpellets.

From the above discussion it becomes clear thatrate estimates of the actual quantity of polletexted by a
colony are virtually impossible. It is also not Wwethderstood to what extent honey bee coloniestrbigiharmed
by the permanent use of pollen traps

In different studies the amount of pollen, gathdredifferent locations in Europe and the USA watednined
The available estimates of the amount of pollefect#d per colony and year in different Europead ane
American location range between 5.6 kg and 222kguming an average trap efficacy of 20 % the artnoun
gathered by the pollen trap varies from 1.1 to48g. The maximum of 40.4 kg, found in the polamstin
California, was considerably higher than the amaugathered in Europe, which varied between 1.4%8dkg.
This difference is probably the result of a longellection period. In the study by Eckert more théinkg of pollen
were actually retained in the traps. Factors follen gathering are abundance of pollen, weatherdibons and
the nutritional need of the colony may influenae fitraging behaviour of the bees.

The amount of pollen available for consumptionrat given point in time is determined not only by ititensity of
pollen collection but also by the pollen stores@blony. In experimental colonies, the intensitpollen foraging
could be decreased by adding and increased by rem@ollen storesin apiaries specialized on the production
of bee pollen in countries with a longer vegetapeeiod up to 10 to 20 kg per colony can be haeasthe normal
however is lower, about 5-15 kg per hive.

Pollen is collected with a pollen trap, made oua gfrid, placed
on the entrance of the hive. These traps vary lgreasize,
appearance, and method of installation on the lEaeh has
some feature that makes it particularly adaptaina fspecific
purpose. All traps, however, have two basic elemeénta grid
through which pollen-carrying bees must crawl! tpssate the
pollen pellets from the bees’ legs, and 2. a coefdio store
these pellets. Upon entering the hive the pollansoof the bees
are stripped away and fall in a drawer beneath.

HARVESTING BY THE BEEKEEPER

Fresh, bee collected pollen contains about 20&@tgr per 100 g. This high
humidity is an ideal culture medium for micro-orgams like bacteria and
yeast. For prevention of spoilage and for pres@waif a maximum quality
the pollen has to be harvested daily and immedigielced in a freezer. After
two days of storage in the freezer, the pest issgitt be killed” After

thawing pollen can be kept only for a few hours ahduld be further
processed as soon as possible.

||.-.

Drying

The pollen is best dried in an electric oven, whemnidity can continuously escape. Then it is pediby a
special machine, similar to the seed cleaning nmechiihe maximum temperature is 30°C and the diying
should be as short as possible in order to aveainin losses.

Fresh, bee collected pollen contains about 20&@tgr per 100 g. This high humidity is an ideatard medium
for micro-organisms like bacteria and yeast. Fevpntion of spoilage and for preservation of a maxn quality
the pollen has to be harvested daily and immedigielced in a freezer. After thawing pollen carkbpt only for
a few hours and should be further processed asaopaossible. After drying the water content shandd6 g
water per 100 g pollen.

Today pollen is dried generally in electric ovewhgere humidity can continuously escape. The presdri
maximum temperature was 40°C. However this temperaeems to be high. The effect of different rdshof
preservation (freezing, drying at about 40°C aiglylisation) on selected parameters attributetiéddiological
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quality of bee pollen were tested in Poland. Fregeziaused no substantial changes in the chemingasition of
the pollen loads, so this technigue should be resended when the preservation of the pollen loadhdidrition or
therapeutic purposes is important. Lyophilisaticarkedly decreased vitamin C and provitamin A conteat
drying at 40°C revealed the most disadvantagedestéf

A Brazilian study found that pollen drying for 6urs at 45 °C led to significant losses of vitafgiandp-
carotene, as well as pro-vitamin A by 15 to 28 %

A Spanish study showed that freeze drying is béttethe preservation of the chemical and the lyiaial
properties of pollen than oven-dried &h¢he result being confirmed by a Portuguese Study

A Portuguese study revealed that quick drying &f pallen (3 times for 45 seconds) af &0in an infra-red oven
did not lead to losses of anti-oxidant activity

Concluding the above results, pollen should beddstgpossible low temperatures, a maximum of 30Tt&. better
alternative is to use freeze drying. A pollen feedrying machine is described in the literatirebut its effect on
pollen quality has not been tested.

Drying changes the aroma profile of bee collectaitep™

Storage

Experience in Switzerland showed that from a mirolgical and sensory point of view pollen remadteble
until 1.5 years of storage at room temperature.ddtitese conditions pollen keeps its sensory aadobiblogical
quality for a storage period of 2 years, if stoired cool, dry and dark plaée

As a functional food one of the main health enhagpgiroperties is the strong antioxidant activitypoflien.

Pollen loses a considerable amount of its antioxidativity (about 59%) after one y&af his loss might be due to
the decrease of phenolic compounds, observed ihanstudy’

The amounts of four out of nine constituents exaaifreducing sugars, total proteins, vitamin C, pired/itamin
A) markedly decreased upon storage. Taking intoaticthe methods of production practical recommgaods
for the means of preservation and optimum condstion the storage of pollen loads are suggesteszirg
followed by storage at -20°C in pure nitrogen gotges high biological qualities of bee pollen kigptup to 6
months. Pollen stored for a longer periods shdudevever, be dried by lyophilisation and stored28P€ in pure
nitrogen to preserve its highest biological aciégt Storage of pollen at 0 to 10 degrees in vaduasbeen
proposed in order to prevent antioxidant spoifdge

A Brazilian study found no loss of vitamin C anddes of vitamine E and beta-carotenes by 15 to Rpdh
storage of dry pollen for one year at room temipeed’

Fresh, frozen purified pollen should be stored umiteogen until consumption for preservation ofioal
biological and nutritive propertiés

Harvesting of unifloral pollen and of specific polen types

Normally beekeepers collect mixed pollen. Harvesthunifloral pollen is important because onlysthipe of
pollen has constant composition and thus can beessfully used in nutrition and medicine. A machias
constructed in Austria, by the help of which be#gmocan be sorted into different types, the punityhe sorted
pollen being about 90 ¥

The different pollen types differ in colour. Thisoperties was used for the development of a comatsed
differentiation of pollen loadshowever, the hardware has not been developed.

Fresh freeze-dried pollen
3 vm@san

S POLLEN Patrice Percie du Sert from France invented anehped a technique in 1994

; s panic; & that allows all the nutrients in fresh bee polleté preserved. The pollen is

81 Chdtaigni : : . . ] '

frozen at collection and packed in a nitrogendilpackage; oxygen is

excluded, eliminating decay. This process allovesgbllen to be presented as
close to its pure state as possible. Fresh, pdngalen can be frozen and
{ stored under nitrogen until consumption for preaon of optimal biological
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Bee bread

Bees store pollen in the hive as beebread. Pallen i
mixed with honey and bee secretions and stordakin t
combs. Bee bread undergoes a lactic acid fermentati
and can be thus preserved. Beebread combs will ofte
be sold as a whole. For that purpose a bee queen
separator is placed between brood and honey combs
during a period of a maximum pollen gathering attiv
When the combs are full, the pollen is harvested by
means of a scraper and filled into a jar.

Production of “home bee bread’after Dany 1988, as described #sell*

The term “bee bread” is reserved for the origina¢® pollen stored in the combs. Thus, the producatibed
below cannot be called “home bee bread” or fermenmllen.

Normally, the term beebread refers to the pollemext by the bees in their combs. The beebread Ineady been
processed by the bees for storage with the additfararious enzymes and honey, which subsequenthehts.
This type of lactic acid fermentation is similarthat in yoghurts (and other fermented milk prodyeind renders
the end product more digestible and enriched wéWw nutrients. One advantage is almost unlimitedastitity of
beebread in comparison with dried or frozen pollemhich nutritional values are rapidly lost. Thataral
process carried out by the bees can more or lessjieated artificially with dry or fresh bee-colted pollen. It is
important however, to provide the correct condi@uring the fermentation process.

The container

Wide-mouthed bottles or jars with airtight lids absolutely essential. Airtight stainless steejlazed clay pots
can also be used. Containers should always be langeigh to leave enough airspace (20 to 25 % ofdtad
volume) above the culture.

The temperature

The temperature for the first two to three daysusthde between 28 and %2 the bees maintain a temperature of
approximately 34°C. After the first two or threeyddahe temperature should be lowered to 20°C.

The high initial temperature is important to sttye tgrowth of undesirable bacteria as quickly assgus. At this
ideal temperature all bacteria grow fast so thatextess of gas and acid accumulates. Only lactit groducing
bacteria (lactobacilli) and some yeasts continugitow. The former soon dominate the whole cultlifes final
growth of lactobacilli should proceed slowly, heltise reduction in temperature after 2-3 days.

The starter culture

It is best to start the culture with an inoculatiohthe right bacteria such as Lactobacillus xylesu lactobacilli
contained in whey. Freeze-dried bacteria are biestay can be purchased, but otherwise, the bdsires are
those that can be obtained from dairies. Wheyfitsai be used. If the whey is derived from unprasg$resh milk
it should be boiled before use. A culture can élsstarted with natural beebread.

Preservation

Fermentation produces a pleasant degree of ac{digally pH 3.6-3.8). Some pollen species may ptemo
excessive yeast growth but this does not spobh¢lebread. If the flavour is strange or some othidalew-like or
unpleasant odours arise from the beebread, distaadd try again. The final product, can be stofedyears,
once unsealed, it can be dried and thus is stordlenany more months.

General conditions

For successful fermentation, exact quantities ass important than the correct conditions:

- the pollen to be fermented needs to be maintauneer pressure

- the air space above the food needs to be suffi¢@9-25 % of total volume)

- the container needs to be airtight

- the temperature should not drop below 18°C

Ingredients (in parts by weight):

10 Pollen; 1.5 Honey; 2.5 Clean water 0.02 Wheyary small quantity of dried lactic acid bacteria

Clean and slightly dry the fresh pollen. If driedllpn is used, an extra 0.5 parts of water is added the final
mix soaked for a couple of hours before placing the fermentation vessels. If the mixture isdog a little more
honey-water solution can be added.
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Heat the water, stir in the honey and boil foreddt 5 minutes. Do not allow the mix to boil ow&t the mix cool.
When the temperature is approximately 3d%@2stir in the whey or starter culture and add gadlen. Press into
the fermentation container.

When preparing large quantities in large containghe pollen mass should be weighted down withuplecof
weights (clean stones) on a very clean board.

Close the container well and place in a warm pléa@-32°C).

After 2-3 days, remove to a cool area (preferattl@C). 8 to 12 days later the fermentation will haesged its
peak and the beebread should be ready. The lowdethperature, the slower is the progress of fetatiem.
Leave the jars sealed for storage.

COMPOSITION

The pollen composition varies greatly accordinggdotanical origin:

Pollen compositionafter

Main Components Content Minimum — Maximum
0/100g dry weight
Proteins 10-40
Lipids 1-13
total Carbohydrates* 13-55
Dietary fibre, Pectin 0,3-20
Ash 2-6
undetermined 2-5
Minerals, trace elements mg/kg
Potassium 4000-20000
Magnesium 200-3000
Calcium 200-3000
Phosphorus 800-6000
Iron 11-170
Zink 30-250
Copper 2-16
Manganese 20-110
Vitamins mg/kg
[B-Carotene 10-200
B1; Thiamin 6-13
B2; Riboflavin 6-20
B3; Niacin 40-110
B5; Pantothenic acid 5-20
B6; Pyridoxin 2-7
C; Ascorbic acid 70-560
H; Biotin 0.5-0.7
Folic acid 3-10
E: Tocopherol 40-320
Carbohydrates

They are mainly polysaccharides like starch antveall materiaf®

The calculated carbohydrate content is higher tharone, determined by analytical methods. Theoreasthat a
part of the carbohydrates is composed by crude fibd cell wall material, which are generally netedmined by
chemical methods, while their part can be calcdtat®0 less the sum of water, fat, protein andcasitent.

The sugars fructose, glucose and sucrose comjirisgt @0 % of all low molecular sugats
Crude fibre

The crude fibre is composed of starch and insolpblgsaccharides like callose, pectin, cellusosk an
sporopollenif®. There is quite a large variation between the mimn and the maximum values, due probably to
the different methods and to the different planessured " 3% 4
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Protein and amino acids

The proteinconcentrations in hand-collected pollen from 37ahpkpecies from 93 families . Pollen from diffdren

40 species may vary considerably in protein conteith values
gf) ranging between 2.5% in the cypr&agpressus arizonicand
61.7% inDodecatheon clevelandiPrimulaceae). Within plant
25
20 — families, however, protein concentration appeatsetbighly
o] ] conserved, except in the species-rich Cactaceakaateae.
5 { On average, animal-pollinated plants do not apfebe
0 ‘ ‘ ‘ ‘ ‘ ‘ richer in pollen protein thamakpollinated plantg®.
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Only about 1/10 of the total protein comes fronefeenino acids. Generally, there appear to be feitgtive
differences in the amino acid composition of diéferrpollen types and most of them contain all dsHeamino
acids® Wille et al. detected also very similar propams of the different amino acids in bee-collectetiem
samples from 99 plant specigsPollen proteins play a key role as an allerdfens

Lipids
There are considerable differences of the fat caitipa, depending on the botanical origin. Theemainly

polar and neutral fats (mono-, di and triglycerjdas well as small amounts of fatty acids, sterized
hydrocarbons.

In one study 3 % of the total lipids are free fattyd are reported. about half of them are thetumated acids

oleic, linoleic (omega-6) and linolenic (omega*3)while in a study of pollen of different geograpbitgin it is
reported that 50 to 60 % of the fatty acids areaturated (oleic, linoleic and alpha-linoleic) whilee rest being
saturated, mainly palmitic acfd

Other physiologically important compounds are tieeds.
STANDARD AND QUALITY

From hygienic point of view the microbiological egf is the main quality criterion. It is importaotcontrol the
microbiological quality of pollen, especially thesence of pathogenic germs and fungi. Destructidracteria by
irradiation, ozone treatmefifr chemical fumigant8is not necessary and leads to toxic residues..

For specific use the composition of biological eetcomponents e.g. flavonoids (Campos et al. 198ita-
Bonvehi et al., 2001) or vitamin content shouldcelbaluated.

Pollen is the bee product, least influenced by amimants from beekeepihgHowever, it can be polluted by air
contaminants, e.g. by heavy metals and pesticidess, for optimum quality pollen should be gatheredreas
which are at least 3 km distant from contaminatioarces such as heavy traffic and pesticide-tressgedultural
areas.

In the last few years there are genetically maaifeal plants and also pollen. No studies on thetivegaffect of
such pollen on human nutrition have been publisiibd.consumer should be aware of that. In the Eltktls a
compulsory indication of the content of geneticalignipulated organisms (GMO) in food ( and alspaifen, if
there the GMO content exceeds 1 %.

Analysis Quality criteria

Sensory examination  Typical odour and taste, no visible contaminants

Microscopic examinatior Origin test (botanical, geographical)

Microbiological testing Bacterial load should be within legal hygienic lisi

Chemical Examination Water content: maximum 6 g/100 g pollen
Content of main ingredients, carbohydrates, fat@otkin, if labelled
accordingly:

Contamination Pesticides, heavy metals
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Sensory Analysis

Colour, appearance, odour and taste vary accotditige botanical origin.
Colour: mostly yellow or yellow-brown, but many differectlours are possibi#2*
Appearanceas so called ,pollen loads*”

Odour: hay-like

Taste sweet, sour, bitter, spicy,

Defects off-odour and taste, “molds”, fermented, raneidual impurities

Microscopical examination
The pollen should not contain impurities like beetp, wax, plant particles or other extraneousenatt

Pollen analysis can be used for the determinatidheobotanical origin. The same methodology, aldsr pollen
analysis of honey can be usé&d

There is no international standard. Some counaseBrazil, Bulgaria, Poland and Switzerland havenal
standards. A proposal has been recently made

Proposal for a chemical standard

Component Requirement Content
Water content not more tha 8 g/100 g
Total protein content (N x 6.25) not less than 15 g/100 g
Sugar content (total) not less than 40 g/100 g
Fat not less than 1,59/100 g

Water content

The maximum allowed humidity varies from countryctuntry: Brazil, 4 %, Switzerland, 6 %, in Rusdat0 %,
Bulgaria: 10 %. More than 10 % makes the pollerapsble to fermentation. The examination of thessey
quality in Switzerland concluded that humidity e$$ than 6 % makes the pollen too dry and lesptadie from
sensory point of view.

The determination of pollen water content is carpat after drying to a constant weight in a cabérger or infra-
red oven driet® * or by Karl-Fischer metho@' *°

Carbohydrates

Generally the carbohydrate content in g/ per 100ilgbe determined by calculation, as the totalbcdwydrate
content cannot be determined easily: 100 lessuheof water, fat, protein and ash content.

Proteins and amino acids

Protein content is a standard determination affed#hl, using a factor of 6.25 or 5§ Rabieet al, 1983).
According methods for protein content in pollendsave recommend to use for calculation (Kjeldahihod) N x
5.6 rather than N x 6.25 This factor is used byeptuthors too.

Lipids
Lipids are determined by extraction with petrolesth
Contaminants

Pollen is the bee product that is most susceptibfesticide contaminatidnand a 2016 study showed that indeed
the pollen from rape and near arable crops wereiljemntaminateli Thus for secure consumption pollen from
areas without intensive agriculture or from orgaapeculture should be taken. Pesticides shoul@$ted whether
they conform to the requirements. Also pollen stidad tested for microbial purity: pollen can betemninated by
funghi, which can produce mycotoxs

LABELLING
Composition

The composition of pollen varies greatly dependinghe botanical composition of the pollen. Thaetao
possibilities.
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1. Determine the composition of each lot and dtaecomposition:

2. Indicate an average composition, example fosSwollen:

100 g pollen contain on the average 20 g protdéirg 6arbohydrates 8 g fat and approx. 300 calories.

Also the fiber content could be indicated,

Serving: 2 tea spoons daily (approx. 10 g); children: hakel

Warning: It is recommended that people who are susceptitddidrgies or asthma should avoid intake of bee
pollen.

Storage store in the dark in a cool dry place

Best before(valid after packaging of product)

Dried pollen stored at room temperature: 12 m®nth
Dried pollen packed in vacuum: 24 months
Frozen fresh pollestored in the freezer: 12 months
TRADE

There are no official figures on pollen trading.iMg bee gathered pollen is traded, with the exoepdf maize
pollen, which is also gathered by special machiridgere are no official figures about the trad@afen, but
according to Crane the production of pollen isgheatest among the secondary bee products (atldsekbney).
According to the same sources 1986 60-130 tons preduced in in West Australia

In Europe production is greatest in Spain, Portugaince, Germany and ltaly, as well as Easternggtir
Spain isa'ghe biggest producer in Europe, in 19&&1814 200 tons were produced, 943 tons of whichdei
exported”.

Other countries like like Canada, USA as well asltatin American countries and China are also gumgn
producers and export some pollen. Especially Cisili@coming a leading producer and exporter inmtbied, it
produces at present about 2500 tons peryear

e 41 KOCTAANH AKOMOR
by

Pollen packed in vacuum packed

air-tight plastic bags prevents Harvesting of unifloral pollen ensures constant and

oxidation and decrease of reproducible concentration of biologically active
antioxidant activity due to contact, P gically

with oxygen. ingredients.

Storage in glass for one or more
years results in decrease of
antioxidant activity. Packing in
vacuum or under Ns better.
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