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(Apis mellifera L.)

Effects of artificial pollen diet supplementation on the production and
nutrition of honey bee (Apis mellifera L.) larvae
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ABSTRACT: The purpose of this experiment was to study the effect of artificial pollen diet supplementation on
bee larvae production efficiency as alternative protein food. The dietary supplement contains 4 main protein
ingredients including skim milk, yeast cell, soy flour, egg and then together mixed with 30.0% sugar, minerals, and
vitamins to provide the nutrition value of 16.0% protein. This diet (T2) was supplemented continuously for
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honeybees in a standard 8-frame hive with an average number of 4,000 bees for 30 days compared with the
control that did not receive supplementation (T1) and commercial diet (T3). The results of the experiment found
that the bee was fed with an artificial pollen diet (T2) had an average of 7.89+1.52% increase in the worker bee
population while the control group (T1) and the commercial diet supplement (T3) had the mean worker bee
population decreased to 15.77+3.89 and 22.45+6.41%, respectively. Nutritional analysis of honey bee larvae
revealed that the proportion consumed was more than 90%, with an average protein content of 40%. Essential
amino acids such as Threonine (1.27+0.01%), Valine (1.67+0.01%), Phenylalanine (1.05+0.01%) and Arginine
(0.31£0.01%) were relatively high, while Aspartic acid (0.58+0.01%), Isoleucine (0.85+0.01%) and Arginine
(0.31+0.01%) were relatively low. In addition, bee larvae have a relatively high fat content, averaging 29.83%.
Therefore, beekeeping by providing appropriate nutritional supplements can be used to increase the efficiency of
raising bee larvae, especially in areas or seasons where there is a shortage of honey bee feed.

Keywords: Apis melifera, bee larvae, beekeeping, artificial pollen diet, bee nutrition
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Table 1 Components and nutritional values of artificial pollen diet for honey bees

Compositions Protein content (%) Proportion used (%) Calculated protein (%)
*Whey protein 40 15 6
*Commercial yeast cell 40 1 1
*Soybean flour 40 18 7.2
Egg white 11 25 0.22
Egg yolk 16 1 0.16
Water 0 215 0
Mixed vitamin 0 0.5 0
Mixed mineral 0 0.5 0
**Bee pollen 15 10 1.5
Sugar 0 30 0
Total - 100 16.08

* The raw materials were mixed with water and then added 1.0% (v/w) of protease (iknowZyme™ purchased from
Rechbiotechnology Co., LTD, Thailand) and then incubated at 60°C before used.

**Bidens pilosa var. radiata pollen (Jan-Jun 2023)

Table 2 Nutrition values of artificial pollen diets

Artificial pollen diets
Parameters (g/100g)

16% P diet Commercial diet
Dry matter 80.95+3.15 88.90+2.01
Crude protein 16.01+£1.02 22.90+1.11
Crude fiber 2.01+0.25 0.60+0.09
Crude fat 6.20+0.78 21.71£1.02
Ash 4.13+0.65 3.17+0.11
Nitrogen free extract 74.66+5.26 71.01+3.14

Energy (kcal/100¢) 425.12+21.02 461.62+26.52
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Table 3 Amino acid profiles of artificial pollen diets

Amino acid Artificial pollen diets
Commercial diet 16% P diet
Aspartic acid 1.67+0.057 2.08+0.009
Threonine 0.80+0.053 1.10+0.015
Serine 0.98+0.007 1.22+0.029
Glutamic acid 2.56+0.027 4.13+0.301
Proline 0.89+0.067 1.36+0.221
Glycine 0.70+0.029 0.87+0.002
Alanine 0.88+0.040 1.19+0.063
Valine 0.71+0.046 1.17+0.031
Cysteine 0.20+0.006 0.21+0.014
Methionine 0.29+0.016 0.25+0.033
Isoleucine 0.90+0.045 1.06+0.005
Leucine 1.20+0.073 1.83+0.028
Tyrosine 0.63+0.030 0.78+0.013
Phenylalanine 0.85+0.047 1.03+0.027
Histidine 0.41+0.021 0.49+0.018
Lysine 1.01+0.041 1.27+0.062

Arginine 1.04+0.030 1.26+0.070
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Figure 1 The acini of the hypopharyngeal gland (HPG) in honey bee, characterized by a rounded morphology
resembling clustered grapes, when fed to varying dietary proportions.

Control (a), 16% P diet (b), and commercial diet (c)
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Table 4 Mean + SE values of nutrition values of bee larvae compared with other references

Bee larvae (100 g dry weight)

Nutrition values (g/100g) T1 T2 T3
Ghosh et al (2016)
Control 16% P diet Commercial diet
Moisture 74.61+0.80 76.6+0.80 75.57+0.74 74.4+0.33
Fat 27.40+0.10° 29.8+0.33° 29.76+0.33° 14.50+0.15
Fiber 2.51+0.03 2.42+0.03 2.43+0.44 -
Ash 4.27+0.01 4.22+0.21 4.40+0.14 4.10+0.16
Protein 42.30+0.21 43.14+0.30 44.62+0.14 35.0+2.39
Carbohydrate 27.77+0.16 27.8+0.18 26.87+0.25 46.10+1.73

Table 5 Mean = SE values of amino acid profiles of bee larvae

Amino acid profiles (mg/g substrate) Bee larvae
Aspartic acid 0.58+0.01

Threonine 1.27+0.01

Serine 1.96+0.04

Glutamic acid 5.96+0.04

Proline 7.23+£0.15

Glycine 23.87+0.01

Alanine+ Cysteine 16.19+0.16

Valine 1.67+0.01

Methionine 2.48+0.03

Isoleucine 0.85+0.01

Leucine 1.22+0.04

Tyrosine 1.55+0.02

Phenylalanine 1.05+0.01

Histidine 1.37+0.01

Lysine 1.94+0.03

Arginine 0.31+0.01

G
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