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ABSTRACT

Mycelial browning, which protects the organism from contamination and moisture loss,
is essential for sawdust cultivation of Lentinula edodes. The effects of light and light
wavelengths on the mycelial browning of the L. edodes Sanjo 701ho strain, and the

l.) characteristics of its brown hyphae, were investigated. After the mycelia were cultured on
potato dextrose agar medium under fluorescent lamps covered with colored cellophane
prhis filters (red, green, and blue) or under light emitted diodes (LED), with wavelengths ranging
from 400 to 700 nm (far-red, red, green, and blue), for 14 h per day for 40 days, the mycelial
ﬂ OPEN ACCESS browning rate was measured. The wavelength of fluorescent lamps, which range from 300 to
PISSN : 0253-651X 1,100 nm, was reduced to 360 to 1,022 nm with the use of three colored cellophane filters and
€ISSN : 2383-5249 the photosynthetic photon flux density was reduced by 42 to 71 % depending on the light
Kor. J. Mycol. 2019 March, 47(1): 6373 wavelength. The browning rate by colony area of mycelia exposed to light was at an average
https://doi.org/10.4489/KIM20190008 of 64 %, whereas, that of unexposed mycelia was only 5 %. The browning rate was 0.02 % in
Dong-Seok Seo far-red, 1.5 % in red, 53.8 % in green, 57.3 % in blue, and 64.0 % in fluorescent light. The white
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Table 1. Wavelength and PPFD of LED sources used for browning and primordial formation of
Lentinula edodes mycelial culture

Light source Wavelength (nm) PPFD (umol/m’/s)
Fluorescent lamp 300~1,100 37.0
Far-red LED 732 0.945
Red LED 650 0.124
Green LED 520 0.028
Blue LED 458 0.386

PPFD, photosynthetic photon flux density; LED, light emitted diode.
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Fig. 1. Wavelengths of fluorescent lamp ranging from 300 nm to 1,100 nm. Its maximum photosynthetic
photon flux density (PPFD) was 2.003 pmol/m’/s at 544 nm.
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Fig. 2. Wavelengths of fluorescent lamp penetrated through cellophane filter ranging from 300 nm to
1,100 nm. Each light (red, green, blue) had its own wavelength in which the maximum photosynthetic
photon flux density (PPFD) value was found.
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Fig. 3. Photosynthetically active photon flux density (PPFD) under various wavelengths of light emitted
diode (LED) lamp in far-red, red, green and blue. The maximum PPFD was at 732 nm by far-red, 650

nm by red, 520 nm by green, and 458 nm by blue.

Fig. 4. Browning of Lentinula edodes mycelial depending on existence of light. Browning occurred in
the non-irradiated medium by 5% only of the colony area (left six plates), and browning occurred in the
irradiated medium by 64% of the colony area (right six plates).
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Table 2. Browning area rate (%) in Lentinula edodes mycelial culture plates irradiated with various light wavelengths

Far-red (702~760nm)  Red (646~654nm)  Green (502~546nm)  Blue (442~480 nm) Fluorescent (300~1,100 nm)

Browning rate (%)
mean=+S.D.

0.02+0.07* 154824 53.8+40.1° 57.3+30.1° 64.0+24.3°

“® different at p=0.05 by Duncan's multiple range test.

S.D, standard deviation.
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Fig. 5. Effects of light wavelengths on browning of Lentinula edodes mycelia cultured in potato dextrose
agar (PDA) medium. A, In far-red (702~760 nm); B, Red (646~654 nm); C, Green (502~546 nm);
D, Blue (442~480 nm); E, Fluorescent light (300~1,100 nm); F, Brown portion shown as black under
fluorescent light.
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Fig. 6. White and brown mycelia of Lentinula edodes cultured under different light wavelengths. A,
‘White bumpy colony under red light (646~654 nm); B, Brown colony under blue light (442~480 nm); C,
Enlarged white cottony colony surface, x 20; D, Enlarged brown colony surface, x 20; E, Soft thin wall
hyaline hyphae on white colony, x 600; F, Hard thick wall brown hyphae on brown colony surface, x
400.
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