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Improving the performance of Pleurotus ostreatus
mycelium-based cushioning materials by corn straw
pretreatment

DING Jiayao, ZHAO Jie, ZHANG Jianfeng"

Key Laboratory of Straw Biology and Utilization, Ministry of Education, College of Life Sciences, Jilin Agricultural
University, Changchun 130118, Jilin, China

Abstract: Mycelium-based cushioning materials are one of the most potential substitutes to
petroleum-based cushioning packaging materials due to their renewable and eco-friendly
characteristics. However, poor cushioning properties of these materials restrict their
commercialization. To improve the performance of mycelium-based materials, a novel technology
for the preparation of mycelium-based materials was proposed. The main substrate (maize straw)
was pretreated by microwave and alkali, so that the physical structure and chemical composition
of the Pleurotus ostreatus mycelium substrate were improved. This promotes the growth of
mycelium and thereby improves the performance of the mycelium-based materials. Compared
with alkali pretreatment, microwave pretreatment can produce more holes on the surface of the
corn straw particles and the diameter of the holes is closer to that of the mycelia. Thus, the bond
between the mycelia and the corn straw becomes stronger, therefore the performance of the
material is better. The resilience of the microwave-pretreated mycelium-based material (MTM)
was approximately 50%, 1.3 times that of the untreated material (UTM) and 1.1 times that of the
alkali-pretreated material (ATM). Compressive strength of MTM is about 600 kPa, about 40% and
20% higher than that of UTM and ATM, respectively. This method has improved the cushioning
properties of the mycelium-based material, offering the possibility of replacing polystyrene as a
cushioning material.

Keywords: Pleurotus ostreatus; mycelium; mycelium-based materials; substrate pretreatment;
cushion
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Fig. 1 Effects of pretreatment on the rebound rate
and energy absorption rate of mycelium-based
materials (when compressed to 50%). UTM refers to
the mycelium-based materials prepared from
untreated corn stalk; MTM refers to the
mycelium-based materials prepared from microwave
pretreatment of corn stalk; ATM refers to the
mycelium-based materials prepared from alkali
pretreatment of corn stalk; EPS refers to expanded
polystyrene. Different lowercase letters indicate

significant differences between components that pass
the ANOVA variance test (P<0.05). The same below.
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Fig. 3 SEM images. A, D: Untreated corn straw and mycelium-based materials. B, E: Microwave-treated corn
straw and mycelium-based materials. C, F: Alkali-treated corn straw and mycelium-based materials.
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=1 TR EKRFEFE S KRG

Table 1 Components and structural characteristics of pretreated corn straw

Mo KA FE UT MT AT
Components and structural characteristics

YR 34.17+0.3b 37.21+0.6a 37.95+0.4a
Cellulose content (%)

VNGENES 14.45+0.17a 11.63+0.14b 10.58+0.08¢
Lignin content (%)

He TR 0.035 6 1.394 5 0.404 5
Specific surface area (m*/g)

LY RS R 33.72 49.20 53.61

Crystallinity of cellulose (Crl %)
UT ARLAFE) TOKFEFE; MT R Db LAY FOKFEFF; AT J2& FAKRFE ARG B . [Fl—47 AR R/ING 7R R
il ANOVA J5 Z ke 44 [0 4 1B 3 25 55 (P<0.05)

UT refers to untreated corn straw; MT refers to microwave-pretreated corn straw; AT refers to the alkali reagent pretreatment of corn

straw. Different lowercase letters on the same line indicate significant differences between components that pass the ANOVA
variance test (P<0.05).
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4 PO, BTSRRI AR T KFEFTAY FTIR B Fig. 5 X-ray diffraction analysis of microwave,

Fig. 4 FTIR spectra of microwave- and alkali- alkali pretreatment and untreated corn straw.

pretreated as well as untreated corn straws. -
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Fig. 6

Effects of pretreatment on compression
strength of mycelium-based materials.
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Fig. 7 Effects of pretreatment on water absorption
rate (A) and thickness expansion rate (B) of
mycelium-based materials.
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Fig. 8 Effects of pretreatment on thermal stability
of mycelium-based materials.
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