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RESUMO GERAL 

 

As abelhas A. mellifera possuem necessidades específicas de nutrientes para que possam 

desenvolver todo o seu potencial produtivo e reprodutivo, visando a sobrevivência e 

manutenção da colônia. Neste projeto avaliamos duas fontes de zinco (orgânico e inorgânico), 

em diferentes concentrações, na morfologia das glândulas hipofaringeanas de abelhas nutrizes 

de seis dias de idade. Foram utilizadas 28 colônias de abelhas A. mellifera, distribuídas 

aleatoriamente nos seguintes tratamentos (04 colmeias por tratamento): controle: xarope de 

açúcar sem suplementação de zinco; I25: xarope de açúcar suplementado com 25 ppm de Zn 

inorgânico; I50: xarope de açúcar suplementado com 50 ppm de Zn inorgânico; I75: xarope de 

açúcar suplementado com 75 ppm de Zn inorgânico; O25: xarope de açúcar suplementado com 

25 ppm de Zn orgânico; O50: xarope de açúcar suplementado com 50 ppm de Zn orgânico; 

O75: xarope de açúcar suplementado com 75 ppm de Zn orgânico. A fonte de zinco inorgânico 

foi o sulfato de zinco monohidratado (37,4% de zinco) e a fonte orgânica de zinco metionina 

(16% de zinco), diluída em xarope de açúcar. Os níveis reais de zinco foram determinados por 

espectrometria de absorção atômica (FAAS). As abelhas A. mellifera recém-emergidas foram 

marcadas ao final de 30 dias de suplementação com caneta atóxica, na região pronoto e suas 

coletas para análise morfológica das glândulas hipofaringeanas foram realizadas aos 6 dias de 

idade em sua fase de nutriz, com exatamente 36 dias de experimento. Observou-se durante o 

experimento que a área média (m2×10-4) das glândulas hipofaringeanas das abelhas A. 

mellifera apresentou modulação positiva na área da glândula hipofaringeana (AGH) para os 

tratamentos suplementados com 50 e 75 ppm de zinco orgânico, com 11,60 ± 1,1 e 12,40 ± 1,6, 

respectivamente, quando comparado ao tratamento controle 9,78 ± 3,7. Quando os tratamentos 

suplementados com zinco foram comparados entre si isolando o tratamento controle, podemos 

observar que os tratamentos suplementados com zinco orgânico apresentam uma maior área 

média de ácinos (m2×10-4) do AGH em A. mellifera quando comparados com o tratamentos 

suplementados com zinco inorgânico, apresentando esses valores 7,25 ± 1,0, 8,57 ± 1,1, 9,18 ± 

1,4, para I25, I50, I75 respectivamente e 7,51 ± 1,0, 11,60 ± 1,1, 12,40 ± 1,6, para O25, O50, 

O75 respectivamente. Observando o número médio de ácinos (m2×10-4) do AGH em A. 

mellifera, podemos concluir que não foram encontradas diferenças significativas. 

Ácinos / abelhas / minerais / morfologia / nutrição 
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Short title: Effect of zinc on hypopharyngeal glands in Apis mellifera 

Abstract 

In this project we evaluated two sources of zinc (organic and inorganic), in different 

concentrations, in the morphology of the hypopharyngeal glands, of six-day old nurse bees. For 

this, 28 beehives were used randomly distributed into following seven treatments: Control: no 

zinc supplementation and zinc organic or inorganic sources treatments (25, 50 and 75 ppm). 

The source of inorganic zinc was the zinc sulphate monohydrate (37.4% zinc) and organic 

source zinc methionine (16% zinc), diluted in sugar syrup. The morphology of glands collected 

from six-day-old nurse bees from each group was analyzed after sectioning them and 

visualizing the sections under a microscope. The results were compared by ANOVA followed 

by Tukey test (P<0.05). It was observed that the treatments supplemented with organic zinc 50 

mailto:orsi@unesp.br
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and 75 ppm modulated positively the hypopharyngeal gland area (HPG) in comparison to all 

other treatments and control. The organic source zinc shows better results in the HPG 

development in comparison the inorganic source. Regarding the average acini number in the 

gland, no significant differences were found in all treatments. It was concluded that organic 

zinc supplementation positively modulates the average acini area in concentrations above 50 

ppm. 

Acini /bees/mineral/morphology/nutrition 

1. INTRODUCTION 

 

Honey bees A. mellifera have specific nutrient needs so that they can develop their full 

productive and reproductive potential, aiming at colony survival and maintenance (Haydak, 

1970; Crailsheim, 1992; Ahmed et al., 2020). Honey bees A. mellifera collect and store food in 

the form of honey (nectar) and “bee bread” (pollen stored in combs), in order to reserve enough 

food to meet nutritional larvae requirements (Haydak, 1970; Crailsheim, 1992; Lamontagne-

Drolet et. al., 2019). In times of scarcity of nectar and pollen, many beekeepers lose part of their 

colonies due to the decrease in population, due to the lack of food resources; thus, the 

understanding of nutrients that complement the nutritional deficiencies of bees becomes a 

fundamental tool to increase and maintence their population (Hendriksma 2016; Wright; 

Nicolson; Shafir, 2018). 

Although the feeding of honey bees A. mellifera is focused on energy and protein foods, 

other nutrients such as vitamins and minerals are essential for the development of colonies 

(Haydak 1970; Eyer 2016; Omar et al. 2017). Zinc is one of the main protectors of the immune 

system, participates in 300 enzyme systems, involved in the anabolism and catabolism of many 

nutrients, such as proteins, carbohydrates and nucleic acids, and collaborates in the production 
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of deoxyribonucleic (DNA) and ribonucleic acids (RNA) with the formation of so-called zinc 

fingers, which allows adhesion between proteins and acids for good regulation and gene 

expression (Haragushi, 2004; Faa et al., 2008). 

The source in which the mineral is offered can interfere with its bioavailability; minerals 

linked to organic molecules, called chelates, have advantages over the inorganic form, with 

better absorption and reduced competition for binding sites with other minerals (Chand et al., 

2020). Therefore, the knowledge of factors that can affect the development of royal jelly 

producing glands is extremely important, assisting in dietary supplementation strategies and a 

better understanding of how management practices can affect honey bees. 

The hypopharyngeal glands are located exclusively in the heads of the workers, and are 

part of the system of glands attached to the digestive tract, with opening in the oral region 

(Snodgrass, 1956; Deseyn and Billen, 2005). Therefore, they are considered as belonging to the 

salivary system or as salivary glands, which also comprises the labial and mandibular glands of 

adults (Snodgrass, 1956; Deseyn and Billen, 2005; Rahman et al., 2014). The development of 

glands in honey bees A. mellifera, reach their maximum size and weight when honey bees A. 

mellifera are between five and eight days old (nursing stage) (Snodgrass, 1956; Deseyn and 

Billen, 2005; Renzi et al., 2016).  

The secretory cells of the hypopharyngeal gland produce enzymes that metabolize the 

nutrients released by the digestion of pollen; it also secretes part of the components of royal 

jelly, a protein-based substance, with a complex composition of sugars, water, proteins, 

cholesterol, amino acids and vitamins, responsible for the differentiation of varieties and also 

used in the feeding of young larvae and queens (Maghsoudlou et al., 2019; Dobritzsch et al., 

2019; Xun et al., 2020). Deseyn and Billen (2005) found that the amount of royal jelly secreted 

is directly related to the size of the glands, showing that well-developed glands produce more 

royal jelly.  
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50 ppm in the diet of A. mellifera, positively modulates the area of the hypopharyngeal gland. 
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