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[P2.2.20]
Effect of storage conditions on bee pollen quality
A.P. Pereira*'?, V.B. Paula®®, O. Anjos*°, L.M. Estevinho?
'CIMO - Centro de Investigagdo de Montanha, Portugal, ’ESA - Escola Superior Agraria de
Braganca, Portugal, 3Universidade de Leédn, Spain, *Instituto Politécnico de Castelo Branco,
Portugal, ®Instituto Superior de Agronomia de Lisboa, Portugal

Bee pollen is a complete and valuable food that contains proteins, carbohydrates, lipids, fibers,
minerals, vitamins, enzymes and phenolic compounds. Their chemical composition is influenced
by the conservation methods applied, especially if these involve heat, as well as by the storage
processes. The main goal of this study was to evaluate the effect of two storage conditions on
the nutritional and microbiological quality of nine Portuguese pollen with different botanical
origin after six months of storage.

Pollinic analysis of the samples allowed their codification according to the predominant pollen,
being 7 monofloral and 2 muliifloral. All samples were subjected to two different storage
methods: frozen and dehydration. The quality of pollen was assessed through several chemical
and microbiological parameters and the fatty acid profile. A two-way analysis of variance
(ANOVA) was performed to analyse the effects of the storage method and the different
predominant pollen species The results were also subjected to a multivariate analysis to study
the relation between variables and cases.

Of the several parameters assessed only pH, total acidity, fibres and ashes content were not
significantly affected by the storage methods (P>0.05). Total phenols, flavonoids, vitamin C and
3 carotenoid content were strongly influenced by the botanical origin as well as by the dry
process of pollen. The composition of fatty acids was more affected by the storage method,
since this factor explains higher percentages of the total variability. Regarding the
microbiological quality of the stored pollen, in general the populations of mesophilic aerobic and
the yeasts and molds presented higher levels in frozen pollen.

This study revealed that the storage method is more significant than the botanical origin to
establish differences between the types of pollen analyzed and the frozen process is
recommended in order to preserve the nutritional values of this product.

Keywords: Bee pollen, Storage conditions, Microbiological quality, Nutritional value
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Objectives Methods

Bee pollen is a complete and valuable food that Samples (codification according to predominant pollen)
contains  proteins, carbohydrates, lipids, fibers, Ru - Rubus spp.
minerals, vitamins, enzymes and phenolic compounds Ca - Castanea spp.
[1,2]. Their chemical composition is influenced by the Ci - Cistus spp.
conservation methods applied, especially if these Le - Leontondon spp. Storage methods
involve heat, as well as by the storage processes [3]. Cy - Cytisus spp. —)
Ec - Echium spp. F (Frozen)
Er - Erica spp. D (Dehydration)
This study aimed to evaluate the effect of two CaCi - Castanea spp. and Cistus spp.
storage conditions on the nutritional and EuEr - Eucaliptus spp. and Erica spp.
microbiological quality of nine Portuguese pollen
samples.

Chemical composition
Microbiological analysis
Fatty acid profile

Results
Effect of the pollen species and storage method on the chemical and fatty acids
composition according to a two-way analysis of variance (ANOVA) Principal Component Analysis
Pollen Species (PS) Storage method (SM)
Sig. level Var. (%) Sig. level Var. (%) Sig. level Var. (%) 2 SUsE .
pH 0.022 * 215 0.761 ns 0.0 0.273 ns 0.0 ) Eé%g,,u cc;::fw‘
Total acidity (meq/kg) 0.000 *** 73.2 0.424 ns 0.0 0.657 ns 0.0 . o T
Fiber content (%) 0.000 *** 95.1 0.098 ns 0.0 0.243 ns 0.0 i P 2
Ashes content (%) 0.000 *** 35.2 0.144 ns 0.0 0.001 *** 35.3 E 2
Reducing sugar (%) 0.006 ** 9.6 0.000 *** 30.4 0.000 *** 35.6 &
Protein content (%) 0.008 ** 9.8 0.020 * 5.0 0.000 *** 57.7 L / +
Phenolic compounds (mg GAE/g) 0.000 *** 50.7 0.000 *** 37.2 0.015 * 4.6
Flavonoids (mg CAE/g) 0.000 *** 36.9 0.000 *** 22.4 0.000 *** 35.5 s €0
Vitamin C (pg/g) 0.000 *** 52.2 0.000 *** 41.1 0.000 *** 5.0 4 2 0 2 4
B-carotene (1g/g) 0.000 *** 42.7 0.000 *** 36.7 0.000 *** 18.7 LA
Lipids content (%) 0.000 *** 20.1 0.000 *** 61.4 0.353 ns 0.0
Unidentified fatty acids (%) 0.657 ns 0.0 0.000 *** 35.3 0.402 ns 0.0 = & Y
C4 (Butyric acid) (%) 0.000 *** 205 0.000 *** 47.0 0.307 ns 0.0 .
C6 (Caproic acid) (%) 0.016 * 12.3 0.000 *** 44.0 0.042 * 13.3 2/aar
C8 (Caprylic acid) (%) 0.002 ** 14.5 0.000 ** 56.2 0.331 ns 0.0 | &
C10 (Capric acid) (%) 0.000 *** 43.6 0.000 *** 35.8 0.405 ns 0.0 g R
C12 (Lauric acid) (%) 0.000 ** 42.7 0.000 ** 27.9 0.066 ns 0.0 / i &&F
C14 (Myristic acid) (%) 0.000 ** 32.2 0.000 ** 25.0 0.000 ** 28.0 — 4 =
C16 (Palmitic acid) (%) 0.001 *** 13.4 0.000 *** 615 0.269 ns 0.0 2 s hot
C18 (Stearic acid) (%) 0.002 ** 19.5 0.000 ** 33.6 0.019 * 17.1 ‘ | o I J
C18:1 (Oleic acid) (%) 0.000 *** 20.8 0.000 *** 50.3 0.005 ** 8.9 R
C18:2 (Linoleic acid) (%) 0.000 *** 415 0.008 ** 12.7 0.156 ns 0.0
C18:3 (Linolenic acid) (%) 0.116 ns 0.0 0.000 *** 42.5 0.383 ns 0.0

Sig. level — significance level; Var. — variance percentage; ns - not significant (p > 0.05);
*Significant (0.01 < p < 0.05); **Very significant (0.001 < p < 0.01); ***Highly significant (p < 0.001)

Microbiological Analysis

CO n C | U S | 0 n S 1.E404 B Mesophilic aerobic
® Yeasts and Moulds
= Composition of fatty acids was more affected by the storage method, 16403
since this factor explains higher percentages of the total variability;
= PCA of the chemical parameters allowed the separation of samples

by the storage method; EBEHE
= Populations of mesophilic aerobic and yeasts and molds presented, in

general, higher levels in frozen pollen; 1.E+01 ‘l
= |n sum, storage method is more significant than the botanical origin to EL0d

establish differences between the pollen samples. Flo|lelolelolrlolrlolelolelplrlolE|D

CFU/g

Ru Ca Ci Le Cy Ec Er CaCi | EuEr
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