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Effect of LED Light on Primordium Formation, Morphological Properties, Ergosterol
Content and Antioxidant Activity of Fruit Body in Pleurotus eryngii
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ABSTRACT : Light wavelength is the major factor of fruit body development associated with mushroom culti-
vation, but its wavelength range in Pleurotus eryngii is poorly understood. Using four kinds of light emitting diode
(LED) including blue (475 nm), green (525 nm), yellowed (590 nm) and red (660 nm), we investigated to elucidate
suitable light wavelength during primordium formation and fruit body development of P eryngii on bottle cul-
tivation. Primordia formation did not occur in blue light and red light. The morphological properties of fruit body
in fluorescent lamp and blue light irradiation were showed thicker and larger pileus than those in other LEDs.
However, length of stipe in fluorescent lamp and blue light was shorter than that of other LEDs. The DPPH radical
was high in blue light, green light, and yellow light except for red light, and the polyphenol was high in four kinds
of LED sources. And ergosterol was the highest in the green light. Thus, the high-quality mushroom production
of P eryngii is possible to green light condition considering productivity and functional materials.

KEYWORDS : Bottle cultivation, DPPH, Ergosterol, Light, Polyphenol
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Table 1. LED sources used in this study

Light source Wavelength  Photosynthetic photon flux

(nm) density (umol/mz/s)
Fluorescent lamp A 8.6
Blue LED 450 16.5
Green LED 525 2.7
Yellow LED 590 3.1
Red LED 660 8.2
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Table 2. Effect of LED sources on the color of pileus
Light source  Lightness(L)  Redness(a)  Yellowness(b)
Fluorescent lamp 59b° 5.6a 15.7b
Darkness 66a 5.1a 16.7ab
Blue LED 58b 5.3a 14.5b
Green LED 64a 5.6a 17.9a
Yellow LED 62ab 5.9a 18.3a
Red LED 67a 5.4a 17.4a

*Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan’s multiple range test.
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Fig. 1. Primordial properties of P. eryngii according to LED.
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Table 3. Effect of LED sources on fruit body properties of P. eryngii

Green LED Yellow LED Red LED

Growth period

Fruit body properties

Light source

of fruit body  Diameter of pileus Thickness of pileus Thickness of stipe Length of stipe Diameter of pileus

(days) (mm) (mm) (mm) (mm) /Length of stipe
Fluorescent lamp 16 53a" 2la 32b 111b 0.48
Darkness 19 23c 10c 38a 129a 0.18
Blue LED 16 50a 20a 27¢c 101c 0.50
Green LED 16 37b 17b 39a 122a 0.30
Yellow LED 19 20c 9¢ 34b 126a 0.16
Red LED 19 23¢ 10c 40a 123a 0.19

*Values followed by the same letter do not differ significantly at p>0.05 according to Duncan’s multiple range test.
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Fig. 2. Morphological properties of P. eryngii according to LED.
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Table 4. Effect of LED sources on yield properties of P. eryngii

No. of . Commercial
. . . Yields .
Light source available stipes (/850 ml) Yields
(No./850ml) (/850 ml)
Fluorescent lamp 4.0a" 98b 93ab
Darkness 1.5¢ 86¢ 74c
Blue LED 3.7a 110a 105a
Green LED 2.6b 102ab 98ab
Yellow LED 2.4b 91b 51d
Red LED 1.6¢ 101ab 56d

*Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan’s multiple range test.
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. DPPH radical scavenging activity of P. eryngii according
to light sources. “Values followed by the same letter do
not differ significantly at p>0.05 according to Duncan’s
multiple range test.
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Fig. 4. Total polyphenol contents of P eryngii according to light
sources. “Values followed by the same letter do not differ
significantly at p>0.05 according to Duncan’s multiple
range test.
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Fig. 5. The ergosterol content of P. eryngii according to light
sources. “Values followed by the same letter do not differ
significantly at p > 0.05 according to Duncan’s multiple
range test.
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