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Figure 1. Spore morphology of the four strains in decomposing wax secreted by Ceroplastes japonicus. A:

strain V3.4504, B: strain V3.4505, C: strain FDBOl, D: strain TSLO6. The characteristics of

conidium (Cd) , vegetative (VM) , and conidiogenous cells (CC) of these strains in decomposing wax in

the mineral medium for 4 days.
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Figure 2. Spore concentration change of the four strains in decomposing wax secreted by Ceroplastes japonicas.
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Figure 3. Change of lipase activity of the four strains in decomposing wax secreted by Ceroplastes japonicas.
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Figure 4. Change of dehydrogenase activity of the four strains in decomposing wax secreted by Ceroplastes japonicas.
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AT 3 25 5 B R R s KK A PR TSLO6 15 2L (KIT FR V3. 4505 FIILE 3 Tk 2 A F) 22 St 0 31
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%1,800 10Mm WD2S
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Figure 5. Appearance changes of wax before and after decomposed by the 4 strains. A: Appearance characteristics of wax before decomposed;
B: Appearance characteristics of wax in the mineral medium without the 4 strains for 7days; C and D: The appearance characteristics of wax
after decomposed by the 4 strains. E-H:Photographs of wax substances observed using scanning electron microscope, E: The surface features of
wax in the control group; F: In the treatment groups with fungus, the mycelium (MY) and conidiogenous cells (CC) adhered on the surface
of wax; G: The appearance of wax decomposed by fungus showing many holes and wax filaments uncovered; H: The white substance adhered

on the surface of wax that actually was certain components isolated from the wax complex.
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Use of entomopathogenic fungi to degrade wax secreted by
Ceroplastes japonicus

Zhijuan Zhang, Yingping Xie , Jiaoliang Xue, Jinhua Fan
College of Life Sciences, Shanxi University, Taiyuan 030006, China

Abstract: [Objective] We used entomopathogenic fungi to degrade insect wax. [Methods] We used four fungal strains,
Lecanicilliurn lecanii V3.4504, V3.4505, Beauveria bassiana FDBO1, and Metarhizium anisopliae TSLO6. Wax coverings
of female adults of Ceroplastes japonicus Green (Insecta: Hemiptera: Coccoidea) were used as the sole carbon source in
the mineral medium. [Results] All of the 4 strains could grow, reproduce, produce enzymes, and degrade wax. During
a 7-day culture, the highest lipase activities of the 4 strains, V3.4504, V3.4505, FDBO1, and TSLO6 were 0. 128 =+
0.017, 0.056 £0.002, 0.124 +0.011, and 0. 149 +0. 005 U/mL, respectively. The dehydrogenases activities of the 4
strains were 0. 075 £ 0. 003, 0.074 +0.003, 0.061 +0.04, and 0.066 +0.002 U/mL respectively. The degradation
rates of wax by the 4 strains were 18.20 +0.019, 11.00 £0.011, 15.4 £0.017, and 23.10 £0.031% , respectively.
[Conclusion] The 4 strains could depredate wax of C. japonicus. .

Keywords: Ceroplastes japonicus Green, entomogenous fungi, wax substances, degradation, lipases, dehydrogenases
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