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Royal jelly is a secretion produced in the hypopharyngeal and

mandibular glands, located in the heads of young 5 - 12 day old

worker bees (Toledo and Mouro, 2005).

Due to their intrinsic properties in determining the

development of worker bees and queens, royal jelly is considered a

desirable human food of high quality. However, claims that it is a

stimulant of metabolism, influencing the immune system and

general functions of the body have not been confirmed by scientific

studies. There are few studies that concern the presence of pollen

grains in samples of royal jelly (Ricciardelli D’Albore et al. 1978;

Dimou et al. 2007). By the recognition of plant species using pollen

morphology, crop associations can be established, regional origins

can be characterised and indicator plant species can be established

for royal jelly. Then pollen analysis would allow any tampering and

false statements regarding its origin to be detected. The present

study aims to recognize and quantify the pollen types present in

samples of royal jelly of A. mellifera, obtained from queen producing

beehives.

Six samples of royal jelly were obtained from the experimental

apiary of the Pólo Regional de Desenvolvimento Tecnológico dos

Agronegócios do Vale do Paraíba, Pindamonhangaba, state of São

Paulo, Brazil (22056’20,5’’S e 45025’46,0’’W, altitude of 563 m).

Beehives of the Langstroth type, were used. They were kept on

wooden trestles 50 cm from the soil, with a distance of two meters

from each other, and re-created orphans of africanized A. mellifera,

one sample per hive, were used. Royal jelly was collected during the

summertime.

For pollen analysis, one gram of each sample of royal jelly was

dissolved in 10 mL of distilled water. The supernatant was discarded

after centrifugation at 140 g for 15 min. and the sediment was

washed with glacial acetic acid. Subsequently, 4.5 mL of acetic acid

anhydride and 0.5 mL of sulphuric acid were added to the sediment,

according to the standard methodology of acetolysis (Erdtman,

1952). Three to four slides per sample were prepared for observation

by light microscopy. Approximately 500 pollen grains per sample

were counted. The pollen types were grouped into Zander’s four

classes on relative frequency: dominant pollen (more than 45%),

accessory pollen (between 15-44%), significant isolated pollen

(between 3-14%) and occasional isolated pollen (less than 3%)

(Zander, 1935). Pollen grain concentration was determined by the

addition of Lycopodium spore tablets during sediment preparation.

In total of 2,176 pollen grains were counted, and the respective

botanical taxa were distributed in 16 families. Mimosaceae plants

dominated with pollen types of Acacia sp, Anadenanthera sp, Mimosa

caesalpiniaefolia Benth, Mimosa scabrella Benth and Mimosa

verrucosa Benth most frequent (Table 1). These sources are

important in the obtainment of nectar, as well as pollen, especially

for the genus Mimosa.

Samples A, B and D showed the highest concentration of pollen

types, especially from trees (Table 1). This was indicative of their

predominance in the study area, as the vertical distribution is an

important component of foraging activity of bees in tropical forests.

Herbs were less frequently represented, except in sample E.

With regard to pollen grain frequency (%) and considering all

samples together, no pollen type was dominant. Three pollen grain

types were found in the accessory pollen class: Eucalyptus

(Myrtaceae) (22.70%), Cecropia (Moraceae) (21.97%) and

Melastomataceae (17.19%). Three reached the important isolated



pollen class: Mimosa scabrella (Mimosaceae) (13.47%),

Brassicaceae (5.84%) and Myrcia sp. (Myrtaceae) (3.58%).

Numerous pollen types occurred as occasional isolated pollen (less

than 3%) (Table 1).

Considering each sample separately, the pollen grains of

Eucalyptus, Cecropia and the pollen type Mimosa scrabella occurred

in all samples (Table 1). However, the Mimosa scrabella pollen type

was more frequent in samples C and F, Eucalyptus in sample A,

Cecropia in sample B and Melastomataceae in sample E. In sample

D there was no preference in terms of frequency of any pollen type,

but Brassica, Myrcia, Eucalyptus and pollen type Mimosa scrabella

were most representative. Araceae was present only in sample E

and Typha in sample F.

The pollen types identified in all samples belong to botanical

species occurring in the region of Pindamonhangaba, emphasizing

the importance of studying pollen grains in sediment samples of

royal jelly, in order to identify the phytogeographical origin of the

product (Ricciardelli D’Albore et al. 1978; Dimou et al. 2007). Pollen

analysis of royal jelly is a useful tool to characterize the

phytogeographical location of apiaries and the potential of the

vegetation to produce bee products of good quality.
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Taxa Trees Shrubs Herbs Variable %

Araceae X 0.23

Arecaceae X 2.44

Asteraceae X 1.06

Bignoniaceae (Tabebuia sp.) X 0.51

Brassicaceae (Brassica sp.) X 5.84

Chenopodiaceae (Amaranthus sp.) X 1.06

Fabaceae (Alchornea sp.) X X 0.18

Fabaceae (Derris sp.) X 0.14

Melastomataceae X 17.19

Mimosaceae (Acacia sp.) X X 2.25

Mimosaceae (Mimosa caesalpiniaefolia) X X 2.48

Mimosaceae (Anadenanthera sp.) X 0.51

Mimosaceae (Mimosa scabrella) X X 13.47

Mimosaceae (Mimosa verrucosa) X X 0.74

Moraceae (Cecropia sp.) X 21.97

Myrtaceae (Eucalyptus sp.) X 22.70

Myrtaceae (Myrcia sp.) X X 3.58

Poaceae X 0.87

Ranunculaceae X 0.92

Rutaceae X X 0.09

Solanaceae X 1.19

Typhaceae (Typha sp.) X 0.05

Table 1. Rate of habit and relative frequency (%) of pollen types found in six royal jelly samples (n = 2176).
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