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Screening of macrofungal strains capable of degrading
lignocellulose at low temperatures

LIU Mingyue'?, WANG Aiping'’, ZHAO Ruilin**"
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Abstract: [Objective] To mine the macrofungal strains capable of efficiently degrading straw at
low temperatures, thereby improving the utilization efficiency of straw resources, we measured the
lignocellulose degradation abilities of 955 macrofungal strains. [Methods] First, we employed the
plate method to screen the strains with carboxymethyl cellulase, xylanase, and laccase activities.
Then, we carried out a filter paper degradation test to screen the cellulose-degrading strains.
Finally, we performed liquid fermentation with the selected strains and measured their enzyme
activities on days three, six, nine, and 12 to identify the dominant strains with strong lignocellulose-
degrading abilities. [Results] We identified 11 macrofungal strains exhibiting strong lignocellulose
degradation capabilities at a low temperature (15 °C). The 11 strains were Trametes suaveolens,
Irpex lacteus, Crucibulum laeve, Stereum hirsutum, Pleurotus ostreatus, Phlebia acerina, Agaricus
xanthodermus, Neofomitella fumosipora, Pholiota multicingulata, Abortiporus biennis, and
Armillaria cepistipes. Notably, C. laeve, A. xanthodermus, and P. multicingulata were newly
reported for their high lignocellulose-degrading abilities. The maximum activities of
carboxymethyl cellulase, xylanase, and laccase in the 11 strains reached 262.31, 91.03, and
196.50 U/mL, respectively. T. suaveolens exhibited carboxymethyl cellulase activity of 168.17 U/mL
at 15 °C, which was significantly higher than that (67.88 U/mL) observed at room temperature.
P. ostreatus showed the carboxymethyl cellulase activity of 150.78 U/mL and the laccase activity of
154.32 U/mL. S. hirsutum achieved the laccase activity of 63.27 U/mL at 15 °C, which was twice
the level measured at room temperature. [Conclusion] We successfully identified 11 macrofungal
strains with strong lignocellulose-degrading abilities at 15 °C . The findings provide valuable
microbial resources for the degradation of lignocellulose in cold regions and lay a theoretical basis
for application of these strains in low-temperature industries.

Keywords: low-temperature tolerance; macrofungi; lignocellulose degradation
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Rl BERAIELERRRE LR

Table 1 Comparison of filter paper degrading effect of strains
No. Strain ID Degree of filter paper degradation | No. Strain ID Degree of filter paper degradation
1 ZRL20170883 4+ 23 ZRL20181126 o+
2 ZRL20190819 +++ 24 GX20172649 +++
3 ZR1.20200578 +++ 25 ZRL20152075 +++
4 QL20170055 +++ 26 ZRL20211291 +++
5 GX20170702 -+ 27 ZR1.20221232 +++
6 ZRL20190771 +++ 28 ZRL20210094 ++++
7 GX20170368 +++ 29 ZR1.20201493 +++
8 ZRL20161117 -+ 30 ZRL20211252 -+
9 ZRL20211559 +++ 31 ZRL.20210558 +++
10 ZR1L20220275-1  +++ 32 ZRL.20210699 +++
11 ZRL20161815 +++ 33 ZR1.20200020 +++
12 ZR1.20221433 +++ 34 GX20170029 +++
13 GX20170579 -+ 35 ZRL20201260 A+
14 ZRL1.20220770 - 36 GX20170468 +++
15 ZRL20211707 +++ 37 QL20170034 +++
16 ZRL20190663 -+ 38 ZRL20221226 -+
17 ZRL20180729 -+ 39 ZRL20180315-3  +++
18 ZRL20201647 +++ 40 GX20172239 o+
19 ZR1.20201817 +++ 41 ZRL1.20221312 +++
20 ZRL20190854 +++ 42 GX20170329 +++
21 ZRL20161052 +++ 43 ZRL20162143 +H+
22 ZRL20170506 +++ 44 ZRL20201188 ++++
b BRIV AR EIIRES s e DRERSATHIPIR -+ ARSRERR

+++: Indicates the filter paper becoming deformed; ++++: Indicates the filter paper forming an aggregated, paste-like structure;

+++++: Indicates the liquid turning semi-clear.
3 ik
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Figure 4 Dry weight degradation rate of corn straw by 10 fungal strains.
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