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A preliminary study on the ultrastructure and chemical components of

egg surface of the Chinese honeybee, Apis cerana cerana
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Abstract: To undersiand the worker policing mechanism of honeybees, we compared the surface
ultrastructure of queen-laid diploid and haploid eggs of Apis cerana cerana to that of worker-laid eggs
using SEM and conducted a detailed comparative analysis on chemical components of newly laid (0 h)
and 5 h eggs of various types by GC-MS. The results show that the egg surface is covered with an outer
layer typified by hexagonal structures filled with small nodules and there are no differences between
different types of eggs. The chemical componenis coating queen eggs, diploid and haploid, are more

abundant than those of workers. C27:2 and C27:1 may be the chemical pheromones on the egg surface.
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Table 1 Comparison of the chemical components on the egg surface of worker and queen honeybee, Apis cerana cerana

_— P A % 0h (ng) 5 h (ng)
Peak retention Chemical
Pk e (min) components 20 QH wH QD QH wH
1 34.98 20 250 250 250 250 250 250
2 36.84 c21 10.95 £3. 11 * - 26.24 £3.25 - 6.96 +2.36
3 38.63 22 8.24 +1.96 - - 32.77 £4.50 - 4.68 +1.06
4 40.36 €23 75.17+10.89ab 62.86+9.27a 90.56 +12.93b  112.0929.23A 55.18+3.51B 106.58 +19.85A
5 42.00 24 15.18 +5.92 - * 57.23 +18.68 - 11.78 +3.28
6 43.11 c25:1 27.03+9.59  19.54+3.06 - 31.75£0.02  20.06 +4.93 *
7 43.59 €25  238.30£36.76 247.28 £+44.29 241.218 +47.50 299.19£9.34  256.23 £27.77 239.22 +91.01
8 44.41 A 7.48 £4.17 12.43 23.92 * % * 15.84 £9.47
Unknown
9 45.66 26 16.27 +3.40 * 34.62217.16  66.02+11.23A 11.54+2.83B 25.81 +12.13B
10 45.83 2722 15.96+5.91  14.86 +3.94 - 15.21£1.50  10.57 +0.84 -
1 46. 16 x-C27:1  130.91 £32.06 136.83 +26.98 ~ 129.94+8.20 142.45+7.77 -
12 46.23 y-C27:1 - - 43.13 £8.77 - - 43.21 £25.16
13 46.59 €27 133.34£27.42A 184.21 +77.71A 367.69 +60.78B  240.61 £7.85 273.01 +70.69 333.46 +140.88
14 48.00 28 19.84 +4.10 - 26.588 £21.32  75.39:21.42  13.01£0.71  15.23 +£12.98
15 43.60 AR 14.44 +13.36 - 21.31 £3.14 14.78 +3.62 * *
Unknown
16 49.38 €29 45.61 £6.60a  32.34£3.04a 41.97£22.30a 113.67 =17.56A 30.04 £3.93B  29.05 +20.41B

TR CERAT | ng); — 27 R 6 i I B257E 0. 05 min AL — WM, [ ARIR LB KRB A NS 7
BRI 1% A 5% KX EHFEFEFBEM, *: Alowamount (less than 1 ng); — : Not detectable. The peak retention time error within 0. 05

min can be looked as the same chemical in different sample chromatograms. At the same time of one line, the capital and small letters indicate the 1%

and 5% significant difference respectively.
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