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Abstract: [Objective] Discoloration of bamboo is common. However, the functional development for this
feature is still insufficient. The discoloration of bamboo affects the use value and economic value of bamboo
and its products. At present, the research on biological discoloration of bamboo is mainly aimed at
prevention and control. In this study, the biological dyeing of bamboo was realized by inducing Penicillium
griseofulvum to infect bamboo, which is easy to change color. [Method] The bamboo infected by P.
griseofulvum was prepared by fungal culture, inoculation, infection, sterilization and drying; the effects of P.
griseofulvum infection on the micromorphology, chemical components, surface properties, physical and
mechanical properties of Phyllostachys heterocycla were analyzed by SEM, ATR-FTIR, surface color
difference test, surface contact angle test, surface roughness test, mass loss rate and 24 hours water

absorption, mechanical strength test. [Result] The red exudate secreted by P. griseofulvum accumulated and
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permeated to the surface of Phyllostachys heterocycla. P. griseofulvum entered, spread, grew and produced
pigment in the interior of bamboo through vessel cells in bamboo vascular bundles. The degradation of
cellulose, lignin and hemicellulose mainly occurred in the early stage of infection. The infection behavior
made the surface color difference value of Phyllostachys heterocycla increased continuously, the color
changed to dark red gradually, forming a unique decorative effect. At the same time, the surface contact
angle became smaller, and the surface roughness had no obvious change. The influence of infection behavior
on the physical and mechanical properties of Phyllostachys heterocycla was small, the mass loss rate was
slightly increased, the water absorption rate decreased in 24 hours, and the decrease of mechanical properties
mainly occurred in 1020 days of infection. [Conclusion] This study proves that the biological dyeing of
bamboo can achieve better dyeing effect and has no serious adverse effects to bamboo properties, which
provides the theoretical basis for further research of biological dyeing technology of bamboo.
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Tab. 1 Surface color difference of Phyllostachys
heterocycla at different infection time

BT[] Time/d AL* Aa* Ab* AE*
0 (% control) 0 0 0 0

10 —25.17 11.88 1.99 20.98

20 —33.76 13.22 0.54 27.56

30 —40.18 15.64 0.82 33.87

40 —43.38 16.72 2.27 37.66

W AL* WL ZE, Aa* NELGRh O fn e 5022, Ab* s i b o fn B 4L
#, AE* N7 . Notes: AL* is lightness difference, Aa* is color index
difference of red green axis , Ab* is color index difference of yellow blue
axis , and AE* is color difference.
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