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Abstract 

The honey bee exhibits a combination of individual traits and social cooperation 

which is unparalleled in the animal kingdom. At the individual level, honey bees 

have not one but three types of colony members: queen, drones and workers 

with their own specialisations and place in honey bee society. For each caste the 

nutritional requirements are different. For the first three days after hatching, 

however, all the larvae are fed on royal jelly which comes from the salivary 

glands of worker honey bees. The grubs in queen cells continue to be fed on 

royal jelly for the rest of their lives while a mixture of dilute nectar and bee 

bread is given to those in drone and worker cells. During the present studies it 

was observed that at different stages of development of queen, worker and 

drone larvae, the weight of the larval food increased but amount of lipid first 

increased then decreased in drone and queen larval food while in case of 

worker, it continued to increase. 
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INTRODUCTION 

The honey bee colony has three types of colony members: queen, drones, workers each with 

their own specialization and place in honey bee society. Mechanisms behind caste 

determination allow tests of several models for the rise and development of social life [1][2]. 

Honey bees collect pollen from a wide range of flowering plants, which usually fulfils their 

dietary requirements for carbohydrates, proteins, lipids, minerals, and vitamins. Honey bees 

depend on the collection and storage of honey and pollen as primary and rich sources of 

proteins, amino acids, lipids, minerals and vitamins. Pollen is also an important dietary 

component for young bees and, of course, developing and growing larvae [3]. A nutritional 

deficit may shorten life span, reduce brood production, inhibit gland development, enhance 

emergence of diseases and reduce honey bee weight [4][ 5]. 

Pollen is an essential source of lipids for honey bees, used for energy and as a structural 

component of cell membranes. Most insects require essential polyunsaturated fatty acids 

(PUFA) in their diet, and linoleic and linolenic acids usually satisfy this nutritional need [6][7][ 

8]. 

In social Hymenoptera division of labour between morphologically distinct queens and workers 

involves differences in nutrition during larval development [9] [10]. On the basis of findings and 

a review of other evidences from ants, wasps and bees,  it has been proposed that differences in 

the nutritional status of workers could be involved in the regulation of division of labour 

[11].Female honey bees (Apis mellifera) are fated to become queens or workers during the first 
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few days of larval development. For the first three days after hatching, all the larvae are fed on a 

protein-rich, milky secretion, called royal jelly, which comes from the salivary glands of workers 

of a certain age. Female bees differentiate into workers or queens (caste differentiation) in 

response to diet very early in larval development The grubs in queen cells continue to be fed on 

royal jelly for the rest of their lives, but those in drone or worker cells are given  a mixture of 

dilute nectar and pollen. 

The astounding differences in the metabolic requirements of different castes suggest that there 

might be significant differences in the brood food fed to the developing larvae in the colony. 

Therefore, investigations were planned to analyse the total lipids in brood food of different 

castes of Apis mellifera during spring season and to study the change in lipids concentration in 

the brood food during larval development of the different castes of Apis mellifera. 

 

MATERIAL AND METHOD   

 Brood food  was collected from worker , queen and drone brood cells at three different stages 

of development viz.24-48 hrs , just before capping (5-6 day stage) and after capping (7-8 day 

stage ) during  the spring season. Larval food was scooped with a spatula and transferred to 1 N 

saline solution. This was stored at- 20 0C till further use. 

The quantitative estimation of Total Lipids in the brood food samples of A. mellifera was carried 

out [12]. 

 

RESULTS AND DISCUSSION 

The present study revealed that the weight of larval food in early (first 3 days) worker cells was 

67.60mg and it contained 0.733±0.033 mg/cell of lipids. Larval food in worker larval cells just 

before capping (5-6 day) increased to 91.59 mg and it had 1.600±0.100 mg/cell of lipids. In 

worker larval cells after capping the larval food weight was 96.21 mg while lipid content was 

1.700±0.173 mg/cell as shown in Table 1. 

 

Table 1: Comparison of lipid content in brood food of different castes in Apis mellifera. 
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0.5333

±0.028

9 

 

0.4500

±0.132

3 

 

0.3500

±0.050

0 
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0.726 
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Weight of larval food in early (first 3 days) drone cells was 42.50 mg and the drone food 

contained 0.333±0.058 mg/cell of lipids. Larval food weight in drone cells just before capping 

(5-6 day) was 54.17 mg in which 0.5333±0.0289 mg/cell was the quantity of lipids. After 

capping (7 – 8 day) weight of drone larval food was 79.18 mg and it contained 0.4500±0.1323 

mg/cell of lipids. There was initially an increase in concentration of lipids along with increase in 

weight of drone larval food, but post capping the concentration of lipids declined. 

Queen larval food in early (first 3 days) queen cells was 48.20 mg and it contained 

0.3500±0.0500 mg/cell of lipids. Weight of queen larval food was 103.56 mg just before capping 

stage (5-6 day) in which 0.8833±0.0577 mg/cell of lipids was found whereas weight of queen 

larval food after capping (7 – 8 day) was 180.95 mg in which 0.5167±0.0333 mg/cell of lipid 

was found. There was increase in amount of queen larval food but lipid content increased first 

and decreased after capping. 

On comparing the quantity of lipids at different stages in drone, worker and queen it was found 

that total lipids in worker brood food were high during all stages of development as compared 

to drone and queen brood food (Table 1).  

According to Hartfelder and Engels [9] there were physiological differences between workers 

and queens during development .Differences were there because for the first three days after 

hatching, all the larvae were fed on a protein-rich, milky secretion, called royal jelly, after that 

queen larvae alone were continued to be fed on royal jelly for the rest of their lives which 

explain why decreased lipid content was observed in later stages as observed in the post study. 

Royal jelly is mainly secreted by the hypopharyngeal and a mandibular gland of worker honey 

bees (Apis mellifera) between the sixth and twelfth days of their life [13] and is an essential food 

for the development of the queen honey bee. Royal jelly is a complex substance containing a 

unique combination of proteins (12-15%), sugars (10-12%), lipids (3-7%), amino acids, 

vitamins, and minerals [14].  

Drone or worker larvae are given a mixture of dilute nectar and pollen called bee bread. Bee 

bread is a fermented mixture of bee saliva, plant pollen, and nectar. Bee bread is about 20% 

proteins, 24-34% carbohydrates and 1.5 % of lipids. 

 The food of older drone larvae was reported to be of dirty-yellow-brown colour. Numerous 

pollen grains were present in it [15] .The change in colour is probably a consequence of change 

in composition as also observed in the present study. In the case of queen and worker larvae, it 

consisted of a mixture of water-clear and milky-white components [16]. There were relatively 

little variations in the composition of royal jelly fed to younger and older queen larvae [17]. 

However, changes in lipid content of young and older larvae were observed during present 

study. Melampy and Jones (1939) reported that royal jelly of 3 and 4 days old queen larvae 

contained 12.34 % protein, 5.46% fat and 12.49 % sugar [18].  Planta [19] and Elser [20] 

reported that the fat content in queen and drone brood food decreased along with increased in 

the age of larva. An initial increase followed by decrease in total lipids in the post capping stage 

was observed during present investigations. The studies clearly indicate that the quality and 

quantity of brood food fed to different castes varies and further, there is difference in the food 

fed to a particular caste during different stages. 
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