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Fungal biomass analytics: how to measure fungal growth in 3D
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Fungal growth in 3D is crucial for engineered living materials [1] and food applications, and it depends
on substrate properties [2] and nutrient density [3]. Quantifying fungal biomass in three dimensions
is challenging, due to the limitations of currently available methods.

We assessed fungal growth and proliferation by measuring ergosterol [4] and interfacial shear
rheology [5], and compared our methods to conventional methods such as optical density and colony
diameter measurements. We assessed fungal growth by measuring ergosterol, focusing on extensive
growth along the substrate surface and invasive growth into the substrate. Extensive growth
contributed significantly more to global biomass accumulation than local growth. Altering nutrient
density and stiffness of host materials showed that extensive growth drives biomass accumulation,
challenging the assumption that radial extension corresponds to biomass increase.

Furthermore, we used interfacial shear rheology (ISR) to investigate fungal film formation, identifying
growth phases by measuring film viscoelasticity. Modifying sugar concentration in liquid growth
media delayed germination while enhancing exponential propagation speed. Combining ISR with
spectrophotometry and colony diameter measurements provided a comprehensive picture of
transient film formation, elucidating germination, exponential growth, and stationary phases through
gualitative and quantitative measures. With ergosterol and interfacial shear rheology as methods to
guantify fungal growth, we have developed a toolbox to quantify fungal growth in solid-state
fermentation.
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