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Abstract 

Pollen contain all the essential nutrients required for growth and development of honeybees. In most pollen 

carbohydrates and proteins constitute the major dry matter. Crailsheim (1991) has reported that the adult 

worker honeybees feed upon pollen produce royal jelly for the queen bees, the brood, the drone and the adult 

workers of different age. Various workers have emphasized upon the importance of amino acids in insects both 

in feeding and their development (Doull and Standifer,1970;Fields et al.,1998).Amino acids are also reported to 

act as phagostimulants to certain insects (Allosp,1992).Amino acids are important constituents of pollen, which 

are said to determine the nutritive value pollens for honeybees. Serra Bonvehl et al.,(1986) reported the mean 

contents of free amino acid as 37.25mg/g. McCaughey et al., (1980)reported that glutamic acid, aspartic acid 

and proline as the dominant amino acid. 
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Material and Methods  

Free amino acid composition in fresh pollen of five crops viz. B.campestris var. toria, R. sativus, B.juncea var. 

yellow sarson, H.annus , A.cepa and pollen pellets collected by three Apis species foraging on these crops were 

analyzed. The pollen pellets weighting 100 mg were separately homogenized in 2 ml of 80 per cent ethanol (v/v) 

using a pinch of acid wash sand as an abrasive material. The homogenate was made to 10 ml by adding 80 per 

cent ethanol. The extract was used for estimation of free amino acids following the methods of Yemm and 

Cocking (1995), using citrate buffer and 1.0 ml of KCN-acetone-ninhydrin. 

Results and Discussion  

Quantitatiive analysis of free amino acid of pollen showed a range of 0.300-0.503 of amino acids in various 

pollen sources , collected in the form of bee pellets. It further showed presence of relatively lesser amount of 

free amino acid in bee preferred pollen such as B.campestris var. toria, R.sativus and B. juncea var. yellow sarson. 

Highest proportion of amino acid was in H.annus pollen. Comparison of amino acids in freshly available and bee 

collected pollen from H.annus further evidenced that proportion of free amino acids were reduced considerably 

in bee collected pollen pellets. Same was true with other hosts, but the proportion of reduction was much  

higher, possibly due to the presence of more amino acid in bee pollen pellets  can also attributed to that of 

mixing of bee saliva and nectar in the pollen packing as pellets in to corbiculum, thus in reducing amino acid by 

weight in a pollen pellet. Various  others workers mentioned pollen amino acids in the range between 0.66-0.77 

per cent (Bell et al.,1983) and 0.84-1.78 per cent in garden plants (Dhingra and Jain 1995). Serra Bonevehl et 

al.,(1986) reported that mean content of free amino acids was 37.25mg / g. Pollen collected by different Apis 

species from the same crop however does not show much variation in the amino acid composition . Pollen 
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collected by bees from B.campestris var. toria and R.sativus that pollen pellets of A.florea contained lesser 

contents of amino acids (0.308mg and 0.370mg, respectively) than pollen pellets of A.dorsata (0.353mg and 

0.404 mg, respectively). Pollen pellets of A.mellifera were found to contain further more amino acid contents 

(0.381mg) than  A. dorsata (0.300mg) on B. campestris var. yellow sarson. General comparison of amino acid 

content in bee collected pollen revealed their highest proportion in A. cepa pellets of A.dorsata  (0.503mg) and 

lowest in the pollen collected by A.dorsata from B.campestris var. yellow sarson (0.300mg). Free amino acid 

composition in fresh pollen of five crops viz. B.campestris var. toria, R.sativus, B.campestris var. yellow sarson, 

H.annus, A.cepa and pollen pellets collected by three Apis species foraging on these crops were analysed. Data  

showed wide variations in amino acids quality with in different crops , as well as  among the bee collected pollen 

of same crop . On an average  fresh pollen contained 1.100 mg of amino acid per 100 mg of pollen mass. Pollen 

pellets of A.dorsata contained 0.390 mg of amino acid and in other bee species it ranged in between 0.38mg to 

0.418 mg per100 mg for various pollen hosts.  

Summary: 

Comparison of amino acids in freshly available and bee collected pollen from H.annus further evidenced that 

proportion of free amino acids were reduced considerably in bee collected pollen pellets. Same was true with 

other hosts, but the proportion of reduction was much  higher, possibly due to the presence of more amino acid 

in bee pollen pellets  can also attributed to that of mixing of bee saliva and nectar in the pollen packing as pellets 

in to corbiculum, thus in reducing amino acid by weight in a pollen pellet. Serra Bonevehl et al.,(1986) reported 

that mean content of free amino acids was 37.25mg / g. Pollen collected by different Apis species from the same 

crop however does not show much variation in the amino acid composition 
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