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Enhancing long-term mold resistance of bamboo through combining Trametes versicolor
bioincising and biocide impregnation

Abstract: [ Objective ] Protecting bamboo against mold fungi over the long term remains a challenge in anti-mold technology, primarily
due to the abundance of nutrients within bamboo cell lumens. [Method] In this study, bamboo stripes were pre-incubated with
Trametes versicolor for bioincising treatment, followed by impregnation of the compound biocide consisting of isothiazolinone
derivatives and carbamate derivatives (IC). The long-term mold resistance of bamboo in laboratory and outdoor conditions was
investigated. [Result] The results showed that treated bamboo exhibited excellent long-term mold resistance in both 20-week
laboratory and 3-month outdoor tests, exhibiting anti-mold efficiency of 100%. T. versicolor bioincising process enhanced the biocide
penetration into the bamboo, increasing the absorption rate from 73.2% to 114.6% compared to untreated bamboo. Furthermore, the
pre-incubation of T versicolor decreased starch and reducing sugar levels and a slight decrease in bamboo's lignin and cellulose content.
These findings suggest that the improved long-term mold resistance is primarily due to the nutrient consumption within the cell lumen
and increased absorption of organic biocide facilitated by the 7. versicolor bioincising process. [ Conclusion] This work provides a
green and efficient method to improve the long-term mold resistance of bamboo, thus prolonging the durability of bamboo-based
products.
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Tab. 1 Classes of the infection value of the tested bamboo specimens
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Fig. 1 (a) appearance of colonized bamboo with mycelia, (b) weight loss
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Fig. 2 Water absorption with different bioincising time
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Fig. 3 (a) starch and (b) reducing sugar content in bamboo incubated with 7. versicolor
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Tab. 2 Lignin, cellulose, and hemicellulose content with different bioincising time

P i R PR ES
CK 42.44% 28.81% 25.45%
Tv-10d 41.94% 28.76% 25.15%
Tv-20d 41.01% 28.66% 24.45%
Tv-30d 40.65% 28.50% 22.35%
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Fig. 4 (a) elastic modulus, (b) bending strength and (c¢) compressive strength of bamboo incubated with 7. versicolor
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Tab. 3 The averaged damage values of modified bamboo
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Fig. 5 Long-term mold resistance of bamboo specimens against 4. niger: (a) appearance of modified bamboo during the mold test,
and (b) anti-mold efficiency of modified bamboo
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Fig. 6 (a) The flow chart of outdoor mold resistance test of bamboo strips, Appearance of (b) lengths of 250 mm and (d) 1000 mm
bamboo strips after 3 months of outdoor mold test, (c¢) Anti-mold efficiency of bamboo strips in outdoor mold test
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