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Abstract |

This research was carried out to evaluate the royal jelly production in Apis mellifera through the
selection of superior honeybee lines. For the study, two inbred honeybee lines A and C were
evaluated for the production of royal jelly by their workers, royal jelly production per colony (g), and
the acceptance percentage of grafted larvae (%). The results showed that, the average royal jelly
production per colony was highest (33.7 7.41g) in the inbred line C in comparison to other lines
and the percentage of larvae acceptance (87.8+7.5%) was also highest in the inbred line C in
comparison to other liens. The royal jelly produced by the three honeybee lines was analyzed for
their trans-10-hydroxy-2-decenoic acid (10-HDA) content using a column liquid chromatography
technique. Chromatographic results showed that the royal jelly produced by the inbred honeybee
line C had the maximum amount of 10-HDA. We also observed age-dependent alterations of the
major royal jelly proteins (MRJPs), which were differentially expressed in the two inbred lines and
the commercial line, using quantitative real time-PCR (gRT-PCR).
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Table 1. Primer sequences used for the quantitative real-time PCR during the development of hypopharyngeal gland of the two
honeybee lines and the unselected commercial line used as control

Protein name Accession no. Primer Product size (bp)
T
actin AB023025 CGTAGGTGAACCTGCGGAA 357
ACTCAGCGGGTAGCCCCGCCTG
AA
MRIPI AF000633 CGCGAATGTAAACGAATTGA 76
AAATTTTGAAAGGTGTTCGA
TAACAGAATGCAGAAAATAGTAAA
MRIJP2 AF000632 G CAG GCAG G TGATG 127
GTTATCATTCTGATTGTTATTTACGCAATG
TTCAA
MRIP3 726318 CAACGACGTAAATTTCCGAAT 7
TCTTCCGCAACGAGTGTTTCT
T
MRIP4 726319 CTCGAACACGTGAACTTCCAAA 68
GCGCAACGACTATTCCGTATC
T TGCAAATGTAAACGATTT
MRIJP5 AF004842 GGGTGC G cG 145
GGTTTATATCGAGAAAAGACTGATTAACAG
AAAACACTCGTTGCACAAATTTT
MRIP7 BK001420 G CACTCGTTGCAC 85

CGTCTATTGTGATTCTTATGCTGTCA
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Fig. 1. Average royal jelly production (g) per hive in different
honeybee lines and the unselected commercial lines that was
used as control. Bars indicate the standard deviation in

replications.
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Fig. 2. The average larvae acceptance rate (%) in different honeybee
lines and the unselected commercial line that was used as
control. Bars indicate the standard deviation in replications.
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Fig. 3. A typical chromatogram for the quantification of 10-HDA in
royal jelly produced by the inbred honey bee lines. Retention
time of 10-HDA was 8.2 minute. Signal acquisition was
measured at 214 nm.
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Fig. 4. Total amount of 10-HDA in royal jelly produced by the two
honeybee lines and the unselected commercial line that was
used as control. Bars indicate the standard deviation in
replications.
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Fig. 5. Quantitative real-time PCR analysis of major royal jelly protein (MRJP1) (A), MRJP2 (B), MRJP3 (C), MRJP4 (D), MRJP5, (E) and
MRIJP7 (F). Transcript alterations of MRJP1, MRJP2, MRJP3, MRJP4, MRJP5, and MRJP7. The total RNA of hypopharyngeal gland
were extracted and samples were normalized with actin gene as the control housekeeping gene. Asterisks indicate statistically significant
differences of the transcription level between the honeybee lines at each development stage (p<0.05).
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